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LETTER OF TRANSMITTAL

DEPARTMENT OF THE INTERIOR,
U. 8. GEOLOGICAL SURVEY,
DivisioN oF GEOLOGIC CORRELATION,
Washington, I). C., February 12, 1892,

Sir: [ 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 8xisting 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. 7The formationas 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 classie 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
Balletins 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 eorrelation of American formations one with another and with Eu-
ropean formations but also the question whether it was advisabie in
American geology torecognize 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 ree-
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12 " LETTER OF TRANSMITTAL.

ognize the Jura-Trias as asingle period. One of the prineipal 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 discnssion 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. GILEERT,

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

Director U. 8. Geological Survey.



OUTLINE OF THIS PAPER.

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

Chapter I contains a historical summary of the numerous names by which the sys-
tem has Deen designated from time fo time, and also a statement of the author’s
reasons for adopting the term Newark system now used.

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

Chapter IIL. The evidepce 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 thickmness is presented. Coal is treated
aa a ‘‘rock,” and some account given of its distribution and thickness.

Chapter V contains a disenssion of the physical and ¢Hmatic 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 résnmé 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 sheots. Following a description of the mineralogical and chem-
ical compesition of these rocks is a general account of the principal characteristies
of dikes and sheets.

Chapter VIII is devoted to a description of the structure of the various Newark
areas, and 2 discussion of its origin. The present inclination of the strata over
broad areas is shown to he due principally to the tilting of faulted blocks. The
effect of erosion on the upturned blocks is also cousidered. 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 las
been considered by several geologists, and diverse conclusions have been reached.
In this chapter the opiniona 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 cousider 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 prineiples of correlation, the evidences from physieal 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 geologieal records and our incomplete knowl-
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 othex
countries are indicated, and the conclusion is reached that the first aim in thoe study
of the geology of a new country should be the definite determination of the sequenca
of rocks there represented, by physical phenomena, as a basis for the determinatior
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 auy 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 disenssion of the relations of the Newark systém
1o certain formations in the western part of the United States and in other countries,



THE NEWARK SYSTEM.

By IsrarEL . RUSSELL.

CHAPTER 1.

NOMENCLATURE.,

The name * Newark systemn” 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 doubf as
to whatghould be included under one name, but from the faet that opin-
ions as to correlation hiave been embodied in names, and these opinions
liave varied from thne to time and from author to anthor. The name
Newark is here preferred, because it is the oldest specific title not im-
plying opinion as to geologie age. It was proposed by W. C. Redfield
in 1836, in the following language:

I prefer the latter designation {Newark Group] as a convenient name for these rocks
[the red sandstoue extending from New Jersey to Virginia], and to those of the Con-
nectient 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.

1 Aw. Jour. Scei., 24 ger., vol. xxu1, 1856, p. 357; alse in Am. Assoc. Ad¥. Sei., Proc., vol. X, Albany
meeting, 1856, p. 181,

16
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[BULL. 85.

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

Date. Name used. Anthor, Place of publication.
1817 | 014 red sandstone........ eeat Maclure, W........... Am., Philo. Soc. Phila,, Trans., vol. 1,
n. B, p. 20 and map.
1820 . ... [ P Silliman, B............ Am. Jour. Seci., 18t eer., vol. 11, p. 147,
1820 f...... do oo Nuttall, F._.... ... Acad. Nat. Sci. Phila., Jour., vol. 11, p. 37.
1826 | New,orvariegatedsandstone| Finch, J.... .......... Am. Jour. Sei., 1st ser., vol. X, p. 209.
1832 | Old red sandetone and | Hitcheock,E..... ... Am, Jour. Sci., 1et ser., vol. vi, pl. op.
ceal formation. p- 86.
1824 | Freestone and coal forma- | Olmsted, D....... ...} Rep. Geol. N. ., p. 12.
tion of Orange and Chat-
ham [N. C.].
1833 | Neow red sandstone ......... Hitcheoek, E ......... Rep. Geol, Mass., p. 206, R
1835 | Carboniferons . ... ........ Taylor, R. C... ..} Geol. Soc. Pa., Trans., vol. 1, p. 204,
1836 | Lias [#)......cucunes .| Redfield, J. H........| Lyc. Nat. Hist. N. Y., Ann., vul.1v, p.40.
1837 | New red sandstone ... .| Barratt, J ...oivnnans Am. Jour. Sci., 1st ser., vol. XxXI1, p. 165,
1839 | Silurian ... ... Conrad, T. H......... Am. Jour. S¢i., Iatser., vol. XXxv, p, 249,
1839 | Middle secondary strata ....| Rogers, H. D......_._. Third Ann. Rep. Geol. Pa., p. 12,
1842 | Secondary formation . ......| Percival, J. G........ Rep. Geol. Conn,
1841 | New red sandstone system..| Hitchcock, B..... ... Am. Jour. Sei., 1sf ser., vol. xL1, p. 244.
1842 | Keuper -ccooveoomneemaan Rogers, W.B......... Am. Jour. Sei., 1st ser., vol. XLIIL, p. 173
1842 | New red system; new red | Emmons, E........... Geol. of N. Y., part v, p. 429,
sandstone.
1843 | New red sandstone ......... Mather, W. W.__...._. Rep. Geol. of N. Y., part 1v, p. 293
1843 | Old red sandstone and Coal | Cozzens, I............ Geol. Hist. of Manhattan, p. 43.
Measures.
1843 | Permiam ..ooeen oo vvnnan Murchicon, R. T ... Ann. Address Geol. Soc. London, p. 108,
1843 | Qilite. ..o viuiiieiiaienans Rogera, W. B......... Asgoc. Am. Geol, Nat., Trans., p. 208.
1844 | Now red sandstone ......... Silliman, B....... ....] Assoc. Am, Geol. Nat., Proc., pp. 14, 15.
1847 | Triassi¢ or Jurassie......... Bunbury, C. J. F..... Quar. Jour.Geol. Soc., Lond., vol. i1, p. 288,
1847 | Permian or Triassic ........ Lyell, C coceevenoon Quar, Jour.Geol. Soc., Lond., vol. i1, p.275.
1847 | Inferior Q&litef........ccoooennnn do.aeioiail, Quar.Jour.Geol. Soc., Lond., vol. 1m, p.278,
280.
1849 | Keuper or Liag ....oc.ocu.o. Marcon, J ............| Géol. Soc. France, Bull., vol. vL, p. B75.
1849 | Lower Carboniferous....... Geaner, H............ Industrial Resources of Nova Scotia, p.
244,
1850 | Silordan.....co.coiiinn.. Jackson, C. T ........ Am. Jour. Sei., 1st ger., vol. IT, p. 335,
1851 | New red sandstone. Agasaiz, L............ Am. Assoc. Adv. Set., Proc., vol. ¥, p. 46,
1851 | Triaseit ..ooveeevennean.o.,. Lyell, C.............. Roy. Institution [of Gr, Br.], vel. 1, p. 50,
1851 | Post Permian .............. Redfleld, W.C ....... Am. Assoe. Adr. Sci., Proc., vol. v, p. 45.
1853 | New red wsandstons or | Marcou, J ....... ... Geol. Map of North America.
Keuper,
1853 | Upper Permian............. Lea K. ..., Phil. Acad. Nat. Sci., Jour., n.s., vol.
1, p. 189.
1854 | Juraseic ...ocveeiiin oo Rogera, W.B._.______ Boston Soc. Nat. Hist., Proc., vol. v, p. 14.
1855 | Qblitie ... .o..oonliiilL Taylor, R. C.......... Statistics of coal, 2d ed., p. 289,
1855 | Near the Lias of Europe....| Jackson, C.T......... Am. Jour. Bei., 1st ser., vel. ¥, p. 186.
1856 | Trias or new red sandatone.| Hitchcock, E.... .....| Outlines of the Geol. of the Globe, p. 9.
1836 | O8litie............... «+...| Outlines of the Geol. of the Globe. Map.
1856 | Newark Group ... Redfield, W.C._...... Am. Jour. 8ci., 1st ser., vol. XX11, p, 357.
1856 | Triassic and Jurassic. .| Dana, J.D............ Do.
1856 | Trias and Permian ......... Emmons, E........... Geol. Rep. N. C., p. 273,
1856 | Jurassic . o .. oo.ooiaaaloo. Rogers, H.D.._...... Geol. Map of U. 8. in Johnaon's Phys,
Atlas.
1857 | Keuper.............. A Heer,O.............. Geol. of N, Am, by J. Marcon, p. 16.
1857 | Permian and Triassic ...... Emmons, E ........... American Geol , part v1, p. 1.
1857 { Chatham seriea.............].... do.oiiioin oo ot Amer, Geol., part VI, p. 19,
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Namea and correlations applied to the whole or to portions of the Newark system—Cont’'d.

Date.

1857

1857
1858
1858
1858

1839

1860

1861

1864

1864
1865
1865
1866

1866
1868

1869
1871
1871

1875
1878

1876

1878
1878
1878
1878
1879
1879
1879

1879
1882
1883
1883
1883
1884
1884

1885
1885
1886
1886

Name used. Author. Place of publieation,
Eouper.........covvnsmneenn Lyell, C..o...eoiolt Cited by J. Marcou in Geol.of N. Am.,
7. 18.

...... do .eciiniiiiiiannaeooo.| Heor,O...............! In Geol. of N. Am., by J. Marcou, p. 16.
Tias .oooen o .| Agassiz, L........._.. ! In Geol. of N. Am., by J. Marcow, p. 15.
M ic red Rogers, H.D.......... Geol. of Pa., 4to., vol. 11, p. 667.

Refers varionus portions of | Marcou, J............. Geol. of N. Am., pp. 10-13 and map.
the system to the Keuper
Trias and Jurassie.

Between the new red sand | Agassiz, L........c... Ar. Aesoc. Adv, SBei., Proc., vol. 1v, p. 276,

atone and the O&litic.

Mesozoic or new red sand. | Tyson, P.T........... Firat Rep on Agr. Chew,, Maryland, map.

atone.
Carboniferons .............. Stevens, R.P......... Now York Lye. Nat. Hiat. Ann., vol. vit,
p-414.
Trid8 o ceesieciae i Hall, J..and W.E. Lo- | Geol. map of Canada.
gan.

New red....oovouioieniay Lesley, J.P........... Am, Philo, Soe., Proc., vol. 1X, pp. 478480,
Permiaf .. ocoevveeenan,.. -..| Credner,H ........... Neues Jahrbuch, 1865, pp. 803,

New red sandstone or Trias.| Matthew, G. F........ Rep. on New Brunswick.

Richmond coal fleld.__...... Daddow, S. H., and | Coal, Iren, and 0il, p. 395.

Bannon, B. '

Jurassic ....................| Lyel, C..coeoo.oett Elem. of Geol., & ed,, p. 451.
Triassic or red sandatone | Cook. G. H.. ... ...._. Geol. of New Jersay, p. 173.

age. &

Triaasic period. ... ........ Dena, J.D ...........| Manual of Geol., . 414,

Triag - -oooeeeiie Lyell, Coooninveeaae [ Student’s Elem. of Geol., p. 361.

Triassic or Liasaic..........

Mesozoic formation
Trias or new red sandstone.
Triasgic .................. .

Jurasso-Triasafe
American new red sand-

stone.

Jurasso-Triaagic
Lower Jurkssic, passing
downward into Trinssic.

Lesquerenx, L .. oavsye-

Heinrich, 0. J
Dawaon,J. W
Russel,LL.C....e.....

Davis, W.M
McGee, W J
Holohkiss, Jed

Chapin, J. H
Hitebeook, C. H.......

Boston Soc. Nat, Hist., Proe,, vol. x1v,
p. 117,

Rep. Geol. of North Carclina, p. 116,

Quart. Four.Geol. Soc. London, vol, XXXII,
p. 359.

Apn, Rep. U. 8. Gool, and Geog. Surv.,
Hayden, for 1874, p. 283.

Am, Inst. Min. Eng., Trans., vol.vI, 1. 227,

Acadian Geology, 3d ed., p- 86,

N. Y. Acad. Sei., Ann., vol. 1, p. 220.

Elem. of Geol., p.439.

Awm. Jour. Sci., 3d ed., vol. XVIL, 1. 330,

! Macfirlane's Railway Guide, p. 180,

Am, Nat., vol. X111, . 284,

Am. Jour. Sci., 3d ser., vol. Xv11, , 39,

Text Book of Geol., p. 770.

Monograph No. VL., U, 8. Geol. Sury.

Do. -

Mus, Comp. Zool., Bull,, vol. vi, No. 9.

5th Ann. Rep. U. 8. Geol. Surv.,~vol 11,

[Reprint of Rogers’s Ann. Rep., stc., of
Va.}, Map,

Phile, Soe, Proe., vol. XXI11, p. 403,

Geol. Atlas of Pa., vol. X, p. vil.

Meriden Sci. Assve., Proo.. vol. 1, p. 23,

An. Inat. Min. Eng., Trana., vol. xv, pl.
op. 486,
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Namee and correlations applied to the whole or lo portions of the Newark system—Cont’d.

Date. Name used. Autkor, Place of pubdlication.
1887 | Tria-Jurassic or Jura-Tri- | Chapin,J. H.......... . Meriden Sci. Assoc., Proc. and Trana.,
assic. vol. IT, p. 23.
1887 | Triftd cvuvvevvrvvrunacnaonna- Emerson, B. K ___.....| Gazetteer of Hampshire Co., Mass., p. 18,
1888 | Upper Trias - -cvoeae oo Zeiller, R reennnnas Géol, Sec. France, Bull, 34 ser,, vol. xvI,
p- 699,
1888 | Triasgic -...................| Newberry, J.5._...__.| Monogruph vol. xtv, U, 5. Geol. Sury.
1889 | Newark system. ... .........| Russel,l T.C..__.... ... Am.Gool.,vol, 11, ppn. 178-182, vol.vir, 1891,
D 238-291.
1890 | Triassic ... ... Marcon,J.............| Am.Geol. vol. v, p. 160,
1890 | Connecticut, or Connecticut | Hitcheock, C. H....... Am, Geol., vol. v, pp. 200-202,
River smdstone. '
1860 | Newark system. ......_..._. Darton, N.H_......._. T. 3. Geol. Sarv., Bull. Neo. 67.
1891 | Jura-Trias. ..cocmeveeannnna. Dana, J.D._.......... Am. Jour. Sci., 3d ser., vol, xL11, p. 79,
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CHAPTER IL
AREA OCCUPIED BY THE NEWARK SYSTEM. .

In studying the Newark system it has been found convenient to give
specitic names to the several detached portions into which it is divided.
The distribution of the prineipal areas, together with the names by
which they are designated, are shown on the general map forming PL
1 {frontispiecc). Each area is also shown on a lurger scale on a separate
map. These form Pls. 11-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,? Hein-
rich,? 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 acecompanying 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 outerops of Newark rocks in
New Brunswick and Nova Scotia (Pl 11). In New Brunswick these
rocks oceur in small, detached areas at Red head, Quaco head, Martin
head and Salisbury cove, on the west side of the buy 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 enwmeration. The total extent of the Acadian area
is approximately 1,050 square miles.

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

1 Manual of Geology, 2d od., New York, 1875, pp. 404406,

2Notes on the Mesozoic of Virginia; in Aw. Jour. Sei. 3d ser., vol. XVII, 1879, pp. 26-29, 31-37.

3The Mesozoie of Virginia; in Am. Inst. Min. Eng., Trans., vol. v1, 1879, pp. 228-238..

4Province of Now Brunawick, Atlas sheots No. 1, N. E., and No. 1, 8. E.

5 The region occupied by the Acadian area is shown in part, on the Geeological Map of Canada and
Adjacent Regions, by James Hall and W. E. Logan, 1866; also vn the map of {he Deminion of Canada,
geologically colored, from surveys made by the Canadian Geclogical Survey, 1842-1882,
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The reason for not including I’rince 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 prineipally to the
state surveys under the direction of Hitcheock 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,! '

SOUTHRBURY 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, from, north to south, and from 3 to
4 miles wide. TIts outlines as shown on the accompanying plate (Pl
111) are from Percival’s geological wap 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 Pl. 1v). The distance in a
straight line between its northern and southern extremities is about
300 miles, Its greatest width, where it is erossed by the Delawdre, is
32 miles. Its area is about 5,000 square miles.

In Pennsylvania its width is greatly decrcased, 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

! This map has since been published it Bull, Geol. Soc, Am., vel. 11, pl. XVvII.
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RUSSELL.} NEW YORK—VIRGINIA, 21

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

The outline of this area, as shown on P. 1v lias 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. 8,
Geological Survey. The portion in Virginia has been corrected in part
by N, H, Darton and Arthur Keith, of the U. 8. 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 hia 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 connee-
tion with his paper on the Mesozoic of Virginia.'! The boundaries of the
Newark rocks in Virginia are minutely deseribed by Heinricl, 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 vir). It is sitnated in Orange county, Virginia,
to the west of Orange, and is named from the village of Barbours-
ville, on its west border. Tt iselliptical in shape and measures about 9
miles fromn north to south and 2 miles from east to west. Its area
is about 14 square miles.

SCOTTSVILLE AREA.

Buckingham Belt, Pontaine.
James River Deposit, Heinrich. )

This area is situated immediately west of Scottsville, Virginia, and is
probably composed of two or more detached belts, the bonndaries of
which are not definiteiy known (PL 1v). The fotal area of the Newark
outcrops in this vieinity, as computed by Heinrich, is from 40 to 45
square miles. They form a loug, narrow belt, trending northeast and
southwest, intermediate between the New York-Virginia area, already
referred to, and the Danville urea described below.

I

1 Am.Tunst. Min. Kng., Trans., vol, vi, 1873, pp. 227-274.
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DANVILLE ARFEA,

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 {Pl. 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
Germautown, 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 sitnated near its northern end (see Pl
vI). '

TAYLORSVILLE AREA.

'_I‘aylorsvﬂle Deposit, Heinrich.

Taylorsville, Virginia, about 17 miles a little west of north of Rich-
mond, is sitnated in the center ot 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 abont 60 square miles (see L v).

RICHMOND AREA.
Richmond Area, Dana.
Richmond Deposit, Heinrich.
Richmond Coal Field, of varions authors.

The east border of this area is 11 miles west of Richmond, Virginia
(see PL V). If 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,
I'ts extremne length from north to south, including & narrow spur which
projects into the crystalline rocks at the north end, is 313 miles. The
main field, as determined by Heinrich, is 24 miles long from north to
south, and 74 to 10 miles broad. Ifs 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 whick the Deep Run mines arc 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,
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FARMVILLE AREA,

Parmville Deposit, Heinrich.
Prince Edward Bealt Fontaine.
Parmville Coal Belt of various anthors.

Under this head are included two detached areas of Newark rocks,
one on the south and the other privcipally on the north of the Appo-
mattox river near Farmville, Virginia (see Pl. 1v). The larger area
lies to the northwest of Farmville and is crossed near its sonthern 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 4 mile broad. The enfire surface ocenpied 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 Cax-
olina, and as determined from o reconnaissance by the present writer
is only approximately correct. Owing to the lack of topographic maps
in this region, it has not been practicable ap to the present time to
determine ity 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 deseription of the extent of this area was given by Emmons,! and
portions of its outline were mapped by Wilkes.?

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 Cavolina, 183G, pp, 227-264.
2 Report on the Deep River Country, inNorth Carolina; in Heport of the Secretary of the Navy to the
Thirty-fifth Congress, second sesaion, Senate Ex. Doc. No. 26, 1858,



24 THE NEWARK SYSTEM. [BULL. 85,

30 miles. Its width near Wadesboro, where it is crossed by the Caro-
lina railroad, is about 16 miles (sec P1. v1).

It has been stated by several writers that its southern end is in South
Caroling, and it is so indicated on Kerr’s map, but my own reconnais-
sanee in that region indicates that it ends in North Carolina, close to
the state boundary. Associated with 1t 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. Tts area is in the vieinity of 275 square miles.

The Newurk 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 oceurs 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 n an indefinite manner on the
geological maps of the United States by MeClure and Marcou. They
also appear on the recent geological maps of the United States, com-
piled by Bradley, Hitchcock, and MeGee.
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CHAPTER II1I.

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

HISTORICAL.

In the aecount of Prince Edward island given by Dawson in “ Aca-
dian Geology”! 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 helonging to
the Permian or to the upper portion of the Carbouiferous, was noted at
Gallas (Gallows) point, on the sonth 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? in 1871, and
the classification previously established retained, but the area ocecupied
by Carbeniferous rocks was somewhat extended. On the map accom-
panying this report all of the island is colored as Triassic, excepting
small areas at (rallas 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 fKeuper.’” That this classification was provisienal is implied
by the anthor, who remarks:? ¢ The dips are so low, and the beds so
much affeeted 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, 1873, pp. 116-124.
" 2Report on the Geological Structuce aud Mineral Resources of Prince Edward isla.n::l. Montreal,
1871, pp. 7, 8, 13-22, 45, 46, PL 111,
* Supplement to the third edition of Acadian Geology. London, 1878, pp. 28, 3k %
o
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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.? In his report the extension of the lower series of rocks was
greatly enlarged, and the conclusion reached that the area occupied by
Triassie 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 coust
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.
b, 8. 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 gouth and west ceast and a portion of the north of Richmond bay. Thedraw-
ing of any line separating the 'I'tias from the Upper Permo-Carboniferous in this
area is not deemed practicable. The finding of the fossil reptile  Bathygnathus™ in
the rocks near New London, as well ns several plants in the vicinity of Richmond
bay, which have been recorded Ly Dr. Dawson as typical of a tree Trins horizon,
renders it possible that small areas of that age may oceur, but their delineation will
be very difficult. The great similarity of the strata of the eastern and northeastern
portions of the islanil shows that the Triassic, if existing at all, oeenrs 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 formution to that seen in the northern portion
of Cumberland and Colchester counties, in Nova Scotia, and which is undonbtedly
the Upper Carboniferous, is very apparent.

The discussion of the geology of Prince Edward island was renewed
by Bain and Dawson® in 1885. In the paper by these aathors, Dawson
refers to the eonclusion cited above as follows: “Mr, Ells * * * pot
only extends the limits of thelower series, but regards-the Trias as very
limited and not clearly distinguishable from the Permo-Carboniferous;
but in this last respeet 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-Carbeniferous, from
whose disintegration it has undoubtedly been derived.” Dawson then
presents the evidence furnished by fossils, and as I shall have oceasion

1 Note on fossils from the Red Sundstone System of Prince Edward island., In Canadian Naturaliat,
n. 8., vol. 1x, 1881, pp. 463-464,

* Report of Explorations and Surveys in the Inlerior of the Gaspé Peninsula, 1883. In Geol. and
Nat. Hist. Surv. of Canada, Report of Progress, 1882-'83-'84. Montreal, 1885, pp. 311 E-13 E. {Ac-
compenied by 9 atlas sheets.

1 Notes on the geology and fossil flora of Prince Edward island. In Canadian Record of Science,
vol. 1, pp. 154-161.
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to refer to the meagerness of these records, T quote his statement nearly
entire, as it appears in the ¢ Notes on the fossil flora of Prince Edward
istand,” 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 econtain plants which elsewhere charac-
terize the Upper Carboniferous and Lower 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 speciea are absent, and their
place is taken by others, either Permian or Triassic, For example, the abundant
coniferous wood of the Carboniferons species, Dadoxylen maferiarium, is replaced by
an entirely different type more characteristic elsewhere of the Trius, Dadoxylon ed-
vardianum, 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 Cycadeidea abequidensis, are undounbtedly
more Triassic in aspect.!

The description of these plants is eontinued 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 foasils in this
formation. He finds in thesc beds a Calamites with very fine ribs of the type (.
arenaceous, and which may be an internal cast of that Triassic species which, when
perfect, is veally 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 mnarked with interrupted furrows. Its brancl-
lets are long, slender, and crowded, and at right angles to the branch. The leaves
are clogely appressed, trinngular, and scale like. Detached bramchlets have thus
the aspect of the Mesozoie genus Pachyphyllum, but the habit of growth is that
of Walchia. The species is near to . imbricata of the Xuropean Permian, but
sufficiently distinet to deserve a name, and I have thercfore ealled it W. imbricaiula.
[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 ceniferous trecs have oompietely lost their
organie matter and are represented by mere impressions, stains, or easts in elay or
aand, 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 o 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
palecntologieal. 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

10p. cit., p. 158,
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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 gnotation
given above is Dadoxylon edvardianum, determined from a microscopie
study of fossil wood. It is related generically to other fossil woods
found in the Carboniferous,.and even”as 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,
liowever, only a few species of Dadoxylon are known, and these range
from the Devonian upward {o beyoud the Mesozoic. The fact that the
wooi 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 speeific 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 preseunt it is
a fact of interest, which it is proper to record, but can not be con-
sidered as having taxonomie importance.

The Cyeadoidea ¢ Mantellia) abequidensis, deseribed 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-
pused 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 Mantellia
or Carruthers.”

Besides the fossils just mentioned, the rocks under consideration
have yielded certain obscure stems, for which Dawson creates the pro-
visional genus “Knorria.” These are stated to resemble closely certain
TPermian stems, deseribed as Sehizodendron of Eichwald, from the
Permian of Europe. Whether related most nearly to the eonifers 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 rveferred to
by Dawson in the quotation giveu 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 deseription, can not be distin-
guished from those in the mpper series. The genera Waichia and Da-
doxylon also oceur in the lower series. The specific identity of these
plants is atated 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 Pertnian than Triassie.

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 palecbotanists. 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.!

1Sincs writing the above I have had occasion to consult ¥. H. Knowlion of the U. 8. Geological
Survey in reference to certatn specimens of fosail woeod from the Newark system, and found that he
had alac examined the evidence as to the age of the rocka of Prince Edward island; his letter on this
subject is here inserted :

I have examined the slides of the aix pieces of fossil wood obtained by you from the Triassic of
North Carolina, and, with the possible exception of one plece, have been able to identify them to my
entire satisfaction with A raucarioxylon arizonicum Enowlton. This species was described (Proc. T.
S, Nat, Mua., vol. X1, 1888, pp. 1-4, pl. 1} from specimens collected in New Mexico and Arizona from
the Shinarump group of Powell; I have also reconlly detected the same apecies, or at most only a
alightly divergent variety of it, from the vicinity of the copper mines near Abighin, New Mexico.

This species is entirely unlike Dadoxulon Edvardianum described by Dawson frem the so-called
Triassic of Prince Tdward 1gland.

In regard te Prince Edward island, a portion of which hae been veferred to the Triassic by Dawson,
largely upon palecbotanical evidence, I may say that I have been over the evidence with some cure,
and in the absence of the actual specimens for study and comparison, I think T am safe in saying
that tbe data upon which he bases his conclusions are by no means soflicient ur satistactory. The
only two forms to whieh he gives apecific names are new to scienco and, as speetes, can of course have
no weight in determinining stratigraphic position, but as genera they may have.

The first apecies, Dedozylon edvardienum, ia regarded by Daweon a3 being closely allicdl to two
species from tho Pernian and one obacure apecies from the Keuper. Now, as at present underatood
the genus Dadoxylon does not coine up into the Mesozoic, ut is a Devonian or Carbonifernus genus,
Moreover, judging from the somewhat crude figures, it belongs decidedly to the more ancient forms
sbuwing the Aranecaria-like structure characteriatic of the Puleozoie, 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.

Hnorrin ia of no value in the present instarce in determining age, since Dawaon saya they © very
closely resemble the Permian stems to which Eichwald has given the name *' Schizodendron," and fuur
ther show internal structure similar to that of stems from undoubted Carboniferous strata (Gallas
point} already referrod to Dadoxylon.

Fucoids.—These are alse of no value in the present case as they are very ebscure aml are donbttully
regarded as being fucoidal,

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

As for the value of the Dinosasurian remaine ( Bathygnathus borealis) I amn of conrsa un&bﬁ;@» gm;ﬁ; kS

Very truly, yours, P

B H, Khum(ﬁi
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ANIMALS,

Vertebrate fossils.—In diseussing 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
genur and species mentioned were founded, was obtained by Dawson
near New London, on the north side of the island, and described and
figured by Leidy! in 1854. The remains were referred to the New Red
Sandstone by Dawson and Leidy on geological determinations simply,
and not on aceount 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
cirele 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,? who claims that the bones are portions
of the “skull, including the left maxillary, premaxillary, and nasal
bone.” Tt 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 IMnosaur, as considered by
several paleontologists, it would seem to indicate that the rocks in
which it occurs are Mesozoic. If a Theiredont, as claimed by Owen, it
would indicate a Permian age. To the geologist who must lock to the
paleontologist for the determination of the fossils he finds, the evidence
of age furnished by Bathygrathus seems nearly equally divided between
the Paleozoic and Mesozoic, but bending perhaps more strongly toward
the latter.

OTHER INDICATIONS OF GEOLOGICAL I'OSITION.

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 whieh 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

10n Bathygnathus borealis, an Extinct Saurian of the new red sandstone of Prince Edward island,
In Philadelphia Acad. Nat. Sci. Jour., 2 ser., vol. n, 1850-1854, pp. 327-330, pl. Xxx1II.

* Evidence of the Theirodonts in Permian deposits eleewhere than in South Africa. In Geol. Soc.
of London, Quart. Jour., vol. xxx11, 1876, pp. 352-366.
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Newark system as dikes and sheets, and occurs also in dikes in the
rocks surrounding the varions Newark areas, and cutting formations
of all ages from the Archean upward to the base of the Potomae, 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
gystem. This, it is to be presumed, ean 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 fosslls are kuown 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. Thronghout 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 recks being Permeo-
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.



CHAPTER 1V,

LITHOLOGY AND STRATIGRAFPHY.

The main portion of the Newark sfstem 1s 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, oecur
especially at the base of the system, and along the borders of some of
the areas.

Conglomerates have been reported by Emmons? 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 observatious,
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 tentral portions of the Newark areas might be due to faunlting
was not considered. No unconformities by erosion have been recorded
at the horizons where the conglomerates referred to are supposed to

1Descriptions of the character and distribution of the clastic rocks of the Newark saystem may e
found in the following works:

Acadign grea: J. D. Dawson, Acadian Geology, 2d and 3d ed., pp. 86124,

Connecticut valley area: J. G, Percival, Rep. Geol. Connecticut, 1842, pp. 426-452. Edwanl Hitch
cook, Final Rep. Geol. Massnchusetts, 1841, vol. 11, pp. 441-446.

New York-Virginie area: W. W. Mather, Geol. of New York, 1843, pp. 285-28¢. H. D. Rogers,
Description of the geology of New Jersey, Final Report, 1840, pp. 117-141. G. H. Cook, Geology of
New Jeraey, 1868, pp. 206-226, G. H. Cook, Geol. of New Jersey, Ann. Rep. for 1882, pp. 1743. N.
H. Darton, U. 8. Geol. Survey, Bull, No. 67, 1880. H. D. Rogers, Geol. of Pennaylvania, 1858, vol. 11,
pp. 667-680.

New York-Virginie and other areas to the south: W. B. Rogers, A reprint of annmal reports and
other papers on the geology of the Virginias, 1884, pp. 323328, 475—480. 0. J. Heinrich, Mesozoic
formation of Virginia; in Am. Inst. Min. Eng., Trana., vol. v1, 1878, pp. 227-274, W. M. Fontnine,
Notes on the Mesozoic of Virginia; in Am. Jour. Sci., 3d ser., vol. xvi1, 1879, pp. 25-39, 151-157. Lbe-
nezetr Emmons, Geolngical report of the midland counties of North Carolina, 1856, pp. 227-268.

The building stones of the Newark system have been described by 5. W. Hawes, Report on the
building stones of the U. &.; in Tenth Cenaua of the U, 8., vol. X, 1884, pp. 25-27, pl. 13. N. §, Shalcr,
Report on the building stones of the T. 8.; in Tentl Consus of the T. 8., vol. X, 1884, pp. 126, 127, 141-
144,155-157, 177, 178, 179, 180, 181, 182, pls. 45,46. S. P. Morrill, Collection of building and crnamengal
stones in U, 5. National Museum; iu Smithsonian Inst. Ann. Rep.for 1885-'86, pp. 277-648,

2Emmouns, Ebenezer: Geol. Rep. of the midland counties of North Carolina, 1856, pp. 227-239; also,
American Geology, part vi, Albany, N, Y., 1857, pp. 911,

32
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oceur, 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 stratumn of coarse material far above its base, can be
aceepted as proved,

The important and characteristic conglomerate of the system oceurs
at its Dbase, and is quite generally exposed along the borders of the
various areas toward which the roeks dip.

In the Acadian arca 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.

-In the Connecticut valley a coarse conglomerate, sometimes contain-
ing rounded bowlders 2 or 3 feet in dinmeter, oceurs along the eastern
margin of the aren and about its northern end, but is scldom seen on
its west border.

Coarse deposits also form the basal portions of the Southbury area.

In the New York-Virginia aren a coarse breceiated conglomerate
oceurs at intervals all along the western margin.  The same is true of
the detached arcas farther south, which fall in line with the New York-
Virginia area. These are the Barboursville, Scottsville, Danville, and
Dan river areas. On the cast side of the New York-Virginia area
conrse 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 Dbrecciated conglomerates ocenr 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 seeondary areas adjacent to
the larger omes owe their preservation to the downward faulting of
the Newark beds, which lhas carried portions of the basal wmember of
the series below the plane of present denudation. The conglome-
rates exposed in these situations are clearly portions of the basal eon-
glomerate.

The general absence of coarse conglomerates along the castern
border of the sontheastern arces just mentioned is due, in part, to the
presence of marginal fanlts, which bring fine offshore deposits of the
Newark system in direct contact with the encircling erystalline 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 fo determine the nature of the
rocks near the line of contact.

A study of the voluminous reports and essays of various geologists,

Bull. 86——3
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a portion of which are indieated in the foot note on page 32, aided by
a personal reconnaissance, seems to warrant the conclusion that the hasal
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 Connecticat 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 distingunished by a marked thickening and an
increase in the size of the fragments composing the basal econglomerate.

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 loealities,
as has been stated, and on their outer margins became inferstratified
‘with finer offshore sediments. The coarse shore deposits and the finer
offshore deposits overlap and form a heterogeneons terrane,

In speaking of the former shore of the Newark estnary, 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 erogion. 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 roeks in North Carolina and Virginia than it dees in New Jer-
sey and the Connecticut valley. The marginal conglomerates are com-
posed of both rounded and angular débris derived from adjacent por-
tions of the encircling erystalline and Paleozoic terranes, I places if
is highly ealeareous, 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 compaect 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 caleareous 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 eases, 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 eontain fossil fishes and the impressions of plants.

SANDSTONES, SHALES, AND SLATES.

The greater part of the clastic 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 occasivonal layers
of gray sandstone and mottled shales. Although light colored strata
are present in considerable thickness in certain localities, they are pot
sufficiently abundant to justify a modification of the statement that the
characteristic color of the system is browu or brownish red.

The more compaet sandstone is quarried at a large number of locall-
ties throughout the system, and is cxtensively 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 mieroscope 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 eolor, 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 origin of the eoloring matter is to be found
in the subaerial decay of the erystalline and Paleozoic rocks from which
the débris 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.?

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

1 Ruassell, I. C.: Subacrial decay of rocks and the origin of the red color of certain formations., Bull.
T. 8. Geol. Surv., No. 52, 1889, pp. 45-56.

t Hitcheoek, Edward: Geol, Massachuactts, Final Rop., 1841, vol 1, p. 444, Dercival,J. G. : Geol.
Connecticut, 1842, pp. 442-444. Mather, W. W.: Geol. of Now York, 1843, p. 288. Rogers, H. D.: De-
seription 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 arca. Very impure limestone, scarcely
distingunishable from carbonaceous slates, does occur, however, in con-
nection with some of the coal-bearing strata at the sonth. These strata
are distinct from the marginal calcareous conglomerates, and frequently
occur at a distance of several miles fromn the borders of the system, and
are interstratified with shales and fine-grained sandstones,

They are nsually 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 calea-
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 free ftrunks, 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 shaies in these areas is the -only suggestion of
the possible presence of coal that the geologist has to offer. i

‘Workable beds of coal have been discovered in the Riehmond, Farm-
ville, and Deep river areas. The coal is bituminons exeept where
alteration has oceurred, owing to the heat of infruded igneous rocks.

QUALITY OF COAL,

In the Richmond field it is described by Heinrich! as being highly
laminated, bright black, highly resinous, anid composed of thick laminge
in thin layers alternating with dull black laminie of less dimensions,
On the fresh fracture, which is more or less conchoidul, it is jet black,
Tuster resinous and splendent. It splits most readily parallel to the
stratification, which is strongly marked by the alternate dark and
bright layers.

This deseription would apply equally well to much of the coal of the
Farmville and Doep 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.?

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

3 The Mesozoic formation in Virginia: Awm. Inst. Min. Eng. Trans., vol. vr, 1879, p. 243.

2 Johnson, W. R.: A report to the Navy Departmont of the United States on American Coal, Wash-
ington, 1844, p. 448, Other analyses may be found in .. Heinrich's essay on the Mesozoie 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 1 below, and the analy-
sis of an average sample of coal from Farmville, in the Deep river area,
in column IL.!

Average composition of the coals of the Newark system.

I 1L

Specific gravity.. ..ol 1486 ...
Water, at 115° C...... R 2.15
Sulphur ... 1,232 3.72
Volatilomatter «o.o.oooooivmieaanao. 20,452 28.88
Fixed carbon .o oo iiaiiiiii e 58.113 52, 56
P V) [ e a e amimare s aianaa—n 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 ¢ earbonite,” ‘“natural coke,”
and “semianthracite,” which are modifications of the norma! coal due
to the heat of intruded igneous rocks.? 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 eolor, porous, has a metallic luster, and resembles
artificial coke. It has been mined especially at Oarbon 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 ... .. oo i iiiaiaa.. 12-50
Fixed carbon . emreiieieeas 7993
Sulphur ... i iiiciieneccaccieicecee e 026 .
7 ) ¢ SRR 655

99-24

1This 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 ficlds of Nerth Carolina, Raleigh, 1885, pp. 33, 34.

2The historyof cur knowledge of this substanco may be traced inthe following worka: W.B. Rogers:
On the porous anthracite, or natural coke of castern Virginia. In Am, Jour. Sei, vol. XL11, 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. .

Jolinson, W. R.: [Remarks on the Natural Coko of Virginia.] In Aegd. Nat. Sci., Philadelphia
Proc., vol. 1, 1842, pp. 223-224. Reprinted in The Coal Trade of British America, Waahington 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, 138-15%,

Lyell, C.: On the structurs and probable age of the coal ield of the James river, near Richmond,
Virginia. In Quart. Jour. Geol. Soc. of London, vol. 1t1, 1847.

Rogers, W. B.: [Observations on the natural coke of the Richmoend cozl field, Virginia.] In Boston
Soc, Nat. Hist., Proc., vol. v, 1855, pp. 53-50.

Wurtz, Henry: Preliminary note upon the earbowite or so-called * natural coke™ of Virginia, In
Am. Inst. Min. Eng., Tranas., vol. 111, 1874-"75, pp. 456-458.

Heinrich, Q. J.: The Measozoic formation in Virginia. In Am, Tnst, Miu. Eng. Proc., vol. vi. 1877-'78,
PPp. 244-269.

Chance, H. M.: Report on the North Carclina coal field, Raleigh, 1845, p. 34.
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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
seefion of this paper devoted to structure. The seams are not contin-
nous 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 cn the opposite
side, or even in adjacent mines. Seemingly the coal oecurs 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 eomparatively 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:

Feot.
Sandstone and shale, dipping W. 2060 25. ... o eenniiiaan et 10 to 200
Coal, with medial partings of shale ... ............. e e aaann 5t07
)T 10 to 12
Coal, with medial parting of shale....... ... o oo 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 siteropped at the surface, was about 4 feet 6 inches fhick, 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 zecond,
and contained 3 feet of eoal 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 e that there
were two coal seams in the Dover region. No detailed aecount of these
deposits is available.

(Coal has been mined all along the east border of the area and in ad-
jacent loeal 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:!

Scetion at Carbon hill, Virginia.

Foet.
Recent formation, 80il ... .. ... i icceaieneiaeaen - 20
Alternating shales and sandstones. ... ... L.l .iiiiiiaeaaaaas 450
Cinders, so-called fire €lay .. ooooenn e e i e 1956
Nodula pyrites. .. ooo i e e e e e 15
Shales and sandstones. ... . . iiiiitiiiieeceiaeecesacenan. . 60
Coke seam { coke, 2 4 % .................................................. 6
coaI 3 8
Bhale and sandstone ... .. ... e iieiciiairaierananeaana 50
Coal BBAIIL - ... it aiiteenecime e eicmwammmn e aaan 3
Bhale, third Beam . ... .. ..o i iiiiiea e eaa 17
1 g PN 45
Shale and shale and sandstone, containing 6-inch coal seam, second seam... 40
Coal seam, slope seam 8 to 10 feat firsb seam. - .. ol aiiiiieeianan 9
Sandatone and slate to supposed granite HASE cov.veaee iareconncimmcnaeanan 160
1,0325

An extremely detailed reeord of the strata passed through in ex-
ploring for coal with o 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 nnderlying 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 glight verbal changes:

Section at Midlothian, Virginia,

Distance

Stratum. Thickness,| above

granite.

Feet. In.| Feet. In.

Sandstone, arkose, light gray, hard, partially coarse .....cecciueivaieiiniiann-. 34 9| 566 4
First coal seam, 3’ 6 coal, I @7 glate._ .. ..cooeianimmiiiiiiii i 5 0| 571 4
Slate and schistose sandstone, dark gray L} 21577 @
Sandstone, arkose, light gray, partially schistose. ... ... ... ... ... 4 3681 @
Slate, dark gray ... oo e e iiieeiaeemnaaaao s 8 0580 o
Sandstone, arkose, gray ................. 9 W[5 7
Second coal geam ... 1 0je0 7
Slate, gray. ...l 8 0600 7
Sandstone, arkose, pray, hard 9 0618 7
Third eoal seam, divided by slaty bands froin 2 1o 24 inches .. ..............o..| 12 [| PO
Sandstone, gray, silicious, and gray slate 0 3| a5 4
Fouarth coal seam, divided by slaty bands 14 i ) .
Slate, block and argillacions sandstone. . ... il 4 0| 650 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

VHeinrich, 0. J.: The Mesozoic foration of Virginia. Am. Ingt. Min. Eng, Trans., vol. vi, 1879,
pp. 260,261,
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recorded by Foutaine.! 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 angle of about 25 degrees, and the coal beds out-
crop at the surface.

Section at Clover Hill, Virginia.
Feet, Inches.

Coal seam, local (¥} 18 inches t6.....covvueiiivnvmvarronmnanaeao.. 4 0
Sandstoneand shale. .. o ... 0 .o ciieiiiiaeean u 0
Coalgeam, Tocal. ... . e 0 12
Bandatone and shalo. .o i e 12 0
Coalseam, local .. .. .. i iiiiaeea.- 0 14
Sandstone and shale _......._. e e emea e em e e aasaan 25 0
Coalesemn, local. . ..o 0 18
Sandatoue and shale. .. .. L. iaeiiaeas 40 0
Upper bed of main ¢0al ... iiinniiit i criecrr i eeamre e e 5 0
Shale, of varying thickness. ... ... i 5 0
Main coal, lower hed .. .. .. iceeiaaeaenn. 13-26 0
Bandstone and Bhale. ... ... et i et e e . 40 0
Lower persistent coal bed ... . .. . iaiiianaa 4 9
Sandstone and shale, about. .. .oeoeennreccoiciiecar e vnneraccneeean 2500 0

Gueissic Jo0r ..o e et amcacaeaceaen

The section here given indicates the character of the coal seams abount
the border of the Richmond field. In the detached secondary areas
along its eastern border the roeks have been so greatly disturbed that
it is dificult to obtain reliable record of the strata. It has been stated
that the coal scams in these basins were from 40 to G0 fect thick. The
high ineclination of the beds, however, and such descriptions of the
wmines as can be found in books or obtained from meu 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 ecentral portion of the Rich-
mond area seems probable, although that region has not been explored.
The nearly horizontal position of the roeks over the central areais a
promise that the coal, when reached, will be found in a mueh 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
greafly disturbed. No definite records of the strata penetrated in the
various mining operations are to be had. )

! Older Mesozoie Flora of Virginiz. V. 8. Geol. Surv., Menograph vol. 6, 1883, 1. 6.
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DEEr RIVER AREA.

There are reasons for eonsidering the Bichmond and Farmville areas
in Virginia as having been formerly directly connected with the Deep
river and Dan river arcas 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-
able that the formations are continnous, 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 peuetrated by what is known as the ¢ Egypt shaft”
was carefully recorded by Wilkes,! This shaft was 460 feet deep, and
ended in black slate just below the lowest coal seam.

Section al Egyt, North Carolina.

Feet. Tnohes.
Sandstone (410 feet below surface). ... ... iiiiaieciecaccneracans 3 [
Black alate . ... i ieiceceeiirreccecaacaeacaneaaa. 9 0
L1 . 4 0
Black hand, upper bed .. i aiisaeacan 1 4
L0 R 1 1
Slate .. e e e sremsr e s - 0 L
L0 I 0 i
Black bituminous slate. . ..o o ein i i it i e s maemananaaa 8 0
Gray aandstone and fire elay ... ... .. .. ..., e e eaaaan 16 0
Black Dband.............. e et e e e ee e m e eamenesenecaaan 1 5

L0 1 0
Black band. ..o cer i it i it it it ieecct e ccammmcassanea 3 0
Black slate. .o .. e i i cemrrrer e - 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 faunlts
and by dikes ofigneouns rock. The section at this locality, after Chance,?
is as follows:

Section at Farmyille, North Carolina.
Feet. Inokes.

Upper coul {coal 3 fect, shale 2 feet, coal and slate 3 faet). ... ... ... 8 0
Slate and sandy fire elay. .. Lo 17 0
LT 0 4
Slate and fire elay. . ... i 6 0
- 1 0
Slate and fireclay...._ ...___.__ e nne v e e 4 0
L R 1 2
Blate and Are clay . ..o it it i eiiiaeacoaas 4 0
Lower €08l vomman e i i e aanan 2 1]

1 [Report on the Doep river country in North Carolina.] 35th Congress, 2d session. Senate Ex.
Doe. No. 26,

2Report on the North Circlina coal fields, to the Department of Agriculfure (of North Carolina),
Raleigh, 1885, p. 22.
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DAN RIVER AREA.

The rocks in this area arc 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 Chanee,’ who reports that
the coal occurs merely as sporadie deposits of limited extent and too
thin, irregular, and uneertain to be of commereial value.

COMMERCIAL DEVELOPMENT.

Mr. Heinrich ? 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® between 1855 and 1870, but no definite record of the operation is
available. I have been informed that mining was reswmed 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 eoal was mined during the war, for use
in Danville. * .

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, fanlting, 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

1 Report on the North Carolina coal fields to the Department of Agricnlture (of North Carolina),
Raleigh, 1385, pp. 62-66.

*The history of this zoal field and a detailed record of the amonnt of coal produced in various years
ia given by Heinrich. Aw. Inat. Min. Eng., Trana,, vol. ¥1, pp. 266-274.

3The history and charaeter of this field and of related conl-Dearing areas, is given by 8. M. Daddow
and B. Bannan, in “ Coal, Iren, and Oil, ete,” Pottaville, Pa.. 1866, pp. 393-406.

¢ The hiatory ot these various fields has been summarized by 2, M, Chance in report on the coal
flalds of North Carolina, made for the State Board of Agriculture, Ruleigh, 1883, 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 injored. The lack of foresight in the early development ot
the mines has practically ruined large areas.

At present the cheapness with whieh 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 ufil-
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 eonsidered
precludes the hope that they will ever yield even limited supplies of
oil or gas.

THICENESS OF THE NEWARK ROCKS.

Many estimates have been made of the thickness of the Newark
rocks, but owing to the fanlted 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 Wadesbore
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.”

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 bemg in the
sandstones, shales, ete.?

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.!

1 Emerson, B. K.: {Topography and Geology of Hampshire com'lty, Masanchusetts.) In Gazettcer
of Hampshire county for 1854-1887. Compiled and edited by W. B. Gray, Syracnse, N. Y. (1888), p. 19,

2 Hubbard, 0. P.: New York Acad. Sei., Trans., vol. 1X, 1880-1890, p. 3. It is stated Ly J. D.
Dana that this well shows a depth of Newark rock of it loast 3,100 feot, Am. Jour. Sci., 3d acr., vol.
XLII, p. 442.

3 Cook, G. H.: Geel. Sur\ of New Jersoy. Ann. Rep. for 1885, Trenton, N. J,, 1885, p. 115,

4 Heinrich, 0. J.: The Mesozoic Formation in Virginia. In Am. Inat. Min. Eng., Trans., vol. VI,
1879, pp. 256-260.
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At Durham, North Caroling, near the west margin of the Deep river
area, a well was bored a few years agoe 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 counld not he
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,! 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? 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, Dana® 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 ani 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:?

The position of the [Newark] beds on the Atlantic border shows that this part of
the continent stoed nearly at its present level. The strange absence of marine de-
posits along the Atlantic border may be aceounted for by supposing that the dry
land stretehed farther out to tho 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 ot the state of Now Jersey. A final repert.  Philadelphin, 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 eurrents.
The hypothesis proposed by Rogers is dissented from by E. Mitchell in “ Elements of Geology, with
an outline of the geclogy of North Carclina,' 1842, p. 113,

z Acadian Geology, 2 aml 3d editions, 1868, 1878, p. 111.

3Manual of Goology, 2d ed., 1875, p. 420,

1Thid, pp. 422-423.
45
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In this connection LeConte! writes:

During the Jura-Trias [ Newark] the shors line to the north was still heyond what
itiis now, for no Atlontic border deposit is visible; and along the Middle and South-
eru States it waa 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 tidalconnection with the Atlantic Ocean. It is probable, therefore, that the
shore liue was u littls beyond the present New England shore line, and a littie
beyond the old Tertiary shore line of the Middle and Southern Atlantic States.

A little Duck from this shore line, and at the foot of the Appulachian chain, there
was a series of old erosion or plication lollows stretehing parallel to the chain,
The northern ones had been brought down to the sea lovel, and the tides regualurly
ebbed aud flowed thers then as in the Bay of S8an Franciseo 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-
gibly reptilian birds. The more southern hollows scemed 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 wmarshy, Sinece that time the coast
has risen 200 or 300 feet, and these patches are therefore clevated so much above the
sea level.

The physical conditions under whieh the rocks of the Newark system
in New Jersey and the Connecticut valley were deposited, as descrxbed
by Newberry,” are here cited:

Many of the Dbeds show ripple marks, sun eracks, and rain drop impressions,
which prove that they were once beaches or mud flats, sometimes exposed fo 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 estunaries where the Tetreating {ide loft broad anrfaces which were their
feeding grounds, Inasmuch as many snccessive 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-wasgh spread by the tide constantly
formed new sheets, upon which fresh records were inscribed.

CONCLUSIONS.

L

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 aceumulated in land-locked
estnaries and swamps. The suggestion many times advanced that
these rocks are lacustral in origin has never heen sustained by direct
evidence.

The facts on which these conclusions are based” may e summarized
as follows:

(L) 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 nuinbers at the mouths of the
small streams which they frequented during the breeding season,

1 Elements of Geology, 1882, pp. 460-470. 2. 8. 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, ete,, indi-
cating the prevalence of high tides.

(4) The presence of land plants in the more carbonaeecus 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 carbonaceouns
matter, A slow subsidence during the period of deposition is shown,
particularly in the northern areas, by the occurrence of tootprmts and
raindrop impressions at many horizons.

CLIMATIC CONDITIONS.

Several expressions of opinion have been. published respecting the
provailing climatic conditions during the Newark period. I will state
the conclusions that huve been reached, and then review briefly the
evidence on whieh 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,? to belong at the end rather than at the beginning of the Newark
period. A similar remark was made by Shaler, Davis® and Hitch-
cock,! in reference to the origin of the coarse conglomerates of the
Newark system in the Connecticut valley.

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

GLACIAL NYPOTIIESIS.

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

1 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 onee in the earlior periods, but did net penetrate to
the sea. Toward the close of the Jurassic they advanced in such force that they

' Rep. of the Gtml bur\ oy of Nurbh Carolina, vol. 1, 1875, p. 146,

2 Am. Jonr. Seci., 3d ser., vol. XvII, 1879, p. 34.

#Tllustrations of the e;u'th'ﬂ surface, Glacier, Boston, 1881, pp. 95-96,
*Geology of New Hampshire, Concord, 1878, vol. 111, Part 3, p. 283,
EAm, Jour. Sci., 34 ser., vol, XviI, 1879, p. 330,

& Thid., pp. 236-237.
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roached the sea. In the intervenming time, while the ice was gathering force, ice
Tafts, charged with stones and earth, floated dewn the streams which imsned 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 mueh 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 advanceover the whole of the portion of the Atlantic slope in which the featurea
above deseribed 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 enst 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 arcas were fed by the cold waters issuning
from theice 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 coutained 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 & time when the Appalachian mountain
belt was covered withsnow. 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 heights the climate need not have been colder than at present. Owing to the non-
existence of the Rocky monntains, 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 greaster extension of the Gulf waters northward would canse’
southerly winds to sweep over these slopes. These winds passing over the cold waters
of the lakes and great rivers would form abandant fogs. Thus a mild, equable, and
moist climate wonld be produced in the lowlands, even if the carth had its present
amount of eold, causing the growth of ferns, cycads, ete., and covering thehills with
the immense growth of coniferous trees which we knew must havoe existed. This
condition of things would also be eminently favorable fer the prodnetion of coal.
This was only brought to a close in the final advance of the ice at the end of the
Jurassie period, when all the abundant forms of plants of that period were extin-
guished to appear no more. No other causc seems adequate to explain the total ex-
tinction of the Jurassic flora, and the eomplete change which wo find in the sncceed-
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 woe know,
took place, make it clear that in the early Mesozoic fimes much of this region mnst
have stood above the snow line, and a still larger portioh near it. If we recall the
physical features of the North American continent which existed at that time, we
shall seo that even with our present climate then prevailing, the conditions would
havebeen eminently favorable for the formation of glaciers. Along with a snfficient
degree of cold we must have abundance of moisture to produce glaciers. This would
be supplied by the western and southwestern winda. 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 ite 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 elose of
the Jurassic, and in this we find the explanation of the advance of the ice so far to
the east at that time,
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The statement has recently been made by J. 1). Dana' 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 aud bowlders in which
oceur masses 2 to 4 feet in dinmeter, and therefore suel as ouly 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),” aud on the eastern, in
Connecticut and Massachusetts (where the dip is castward). Fontaine
has found in Virginia and Maryland that they are the later beds of the
formation.” Beds north of Amlierst, Massachusetts, coutaining howl-
ders 3 to 4 feet in diameter are referred to, and Edward Hitcheock’s con-
elusion, that they are the upper Leds of the series, is ecited.  Coarse
deposits near East Haven, Counecticnt, are also mentioned.

The considerations which are thought to maintain the hypothesis of
slaciation during the Newark period may be briefly stated as follows:

(1) Presence of coarse conglomerates and breceias at many localities.

(2) Absence of fossil mollusks, radiates, ete.

(3) Unexplained phenorena in the drainage and relief of the Appa-
lachians.

(4) Extinction of the fauna aud great changes in the fiora of the
Atlantic border in the}interval between the Newark and Cretaceons
period.

Before discussing the value of this evidence let us sec what records
might reasonably be looked for in case glaciers did assist in the depo-
sition of the Newark sediments.

PRESERVATION (F GLACIAL RECORDS.

Allrecords of glaciation when not huried beneuth subsequent deposits
would certainly be destroyed by atmospheric decay and erosion during
such a vast lapse of time as Ias 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 & region. It is possible that somne of the scemingly
abnormal features in the drainage of the Appalachians may be acconnted
for on the hypothesis that they arc an inheritance from an ancient
period of ice invasion.

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

(1) Smooth and striated rock surfaces, characteristic of ice action.
Such surfaces if’ buried bencath 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

FAm, Jor. Rei, 8@ ser,, vol, X1, 1840, 7). 436, 2Thidl., vol, xL1, 1891, note of errata.
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refain their peculiar markings for an indefinite period, especially when
cemented with fine sediment or united by calcarcous 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
sballow estuary or lake would offer but feeble resistauce 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 eheck 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 1
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 coveted the northeastern part of
North America daring the Pleistocene.

The water into which large glaciers discharge either directly or after
melting are cold and copld not be inhabited by animals characteristic
of tropical eonditions. Itis 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 oceur
in the rocks of the Newark system if glaciers had assisted in their
deposition, let us see what the facts ar:

(1) No smooth and striated rock surfaces have been discevered
beneath the system.
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(2) No glaciated bowlders have been observed in the coarse con-
glowerate.

(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 Dodies in which these beds were deposited were shallow, The
water being shallow, there is 10 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.

{5y 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 bowlders or large rock fragments, indicating iceberg
drift,have been found in the fine sandstones and shales which makeup
the great bulk of the system.

{7) No fossils that are indicative of a cold climate have been found.

Az gtated in a previous paper,? 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 TFlorida 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 oceur in the Pleistocene glacial clays of both Europe and America,
thus showing that the existence of glaciers is not necessarily attended

VEven ungular rock masses 20 or 30 feet in dlinmeter aro not alene sufficient evidence of glacial action,
ginee such masses oceur 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. x1v, 1880,
p. 710,

* Am. Joar, Sei., 3d soer., vol. Xvi1, 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 abscence 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 arc such as would result from the action of
waves and currents along a shore from which débris was being derived
js seemingly sufficiently upheld by observations to exclude other hy-
potheses.

As shown elsewhere in this paper the coarse deposits are not eonfined
to the present surface, but occur at the base of the system and inter-
stratified with fine sediments aloug certain portions of the margins of
the existing areas. IFurthermore, the fine sediments assoeciated with
the coarse deposits are not crumpled or contorted, as would be expeected
had glaciers ridden over them. The rock masses forming the conglom-
erate are usually either rounded or subangalar, and are such as high
grade streams might sweep down into an estuary. Large angular
masses like those oceurring on many glaciers are notably absent.

In reference to the break in the suecession 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 1o means of judg-
ing, unless it is that during the interval the animals eharaecteristic of
the Newark become extinet and the flora greatly modified. As is well
known, such breaks in stratigraphy are accompanied by equal marked
modifications in the life records at many horizons in geological history.
To assume that the changes in the llora and fauna between the close
of the Newark and the beginning of the next period of whieh there is
any record in the Atlanti¢ const 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,! I have shown that there ave reasons for con-
gidering the characteristic red color of the rocks of the Newark system as
due to the subaerial decay of the débris of which they are ecomposed
previous to its deposition. 1t 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 Riehthofen, that the decay indieated by the character of the ma-

L Inll, UL 8, Gieol, Snrvey, Now b,
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terial forming the Newark rocks may have otenrred in o great measure
during the Carboniferous. This hypoethesis is not necessarily inconsis-
tent with the hypothesis of glaciation, however, as the accumulated
débris 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 o temperate or subtropical climate.
Although this flora is not inconsistent with the contemporaneons exis-
tence of local glaciers, yot it may be taken as evidence that a decidedly
glacial period like that of the 1"leistocene did not oceur during the time
it flourished.

CONCLUSTONN,

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. 1t does not follow, however, that the Appalachians were not ocen-
pied by loeal 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 astractive 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 day, with glaciers on the neighboring mountains, must be
looked for in the drainage and seulpturing of the mountains, and the
character and distribution of the débris washed from them. A period
of long deeay preceding the birth of the Appalachian glaciers would
have prepared land to furnish abundant débris when the facilities for
transportation were augmented.

RIESTMIL,

In this chapter an attempt has been made to show that the Newark
sedimentary rocks including conglomerate, sandstones, ad 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 carbonuceous 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 arve preserved in the Connecticub
valley, and eonrse conglomerates on the east side of the Deep river
area seem to show that there was Tand to the eastward tu that region,
as has been suggested by Kerr. Further than this, the facts in hand
do not warrant definite conchisions.

The elimate of the period does not seent to have been marked by ex-
tremes. Certainly the evidence iwdicating glaciation is wealk, while the
suggestion of a mild climate hias many considerations in its favgr,



CHAPTER VI,
LIFE RECORDS.

The fossils now known from the system under review comprise two
genera of Marsupialoid manmals; 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 mollusean
shells; a small number of insects, known from larve 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,
cyeads, 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.

MAMMALS,

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

BATRACHIANE AND REPTILES,

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

1 American Geology, part vi.  Albuany, 1857, pp. 93-06.

2()bgervations upon the U pper Triassic mamimals Dronotherinm and Microcousdon. In Philadelphia
Acad. Nat. Bei., Proc., vol, xxxviu, 1857, pp. 259-363, A new mammal from the American Trias. In
Science, vol. vur, 1886, p. 540. The Triassic mammals Dreonotherinm and Microconodon. ITn Awm. Phil,
Soc., Proc., vol. XXrv, 1887, pp., 109-111, pl. op. p. 111,

3Mentioned in Philadelphia Acwd. Nat. Sci., Proc., vol. v, 1830-'51, p. 205. Described in Philadel-
phia Acad, Nat, Sci., Joar., 2d ser., vol. 11, 1850-'54, pp. 185-202, pl. 17-19.
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The next important discoveries were nmmerons reptilian teeth and
fragments of bones obtained in North Carolina. These were studied by
Leidy and Emmeons, and deseriptions and figures of them published.!

The Newark rocks near Pheenixville 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.?

Reptilian bones were also found in the Connecticut valley and de-
seribed by E. Hitchicock,” but these were too imperfeet to admit of
aceurate determination.

Recently, the vertcbrate fossils from the Newark rocks of North
Carolina and Pennsylvania have been systematically investigated by
E. D. Cope,* who has revised their classifieation 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 near Manchester, Connecticut. This eonsisted
of the skeleton of an,animal 6 or 8 feet long, cmbedded 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 Marsh®
under the name Anchisaurus 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,

1 Geological Survey of the Midland Counties of North Carolina. New York, 1856, pp. 203-322, pl. 5-8.
Americau Geology, part vI.  Albany, 1857, pp. 54-93, pla. ba, 6a, 8, 10,

2 Lea, Isnac: [On the finding of fossil reptile bones jn a culcareous conplomerate near Upper Milford,
Lehigh county, Pa.] In Philadelphia Acad. Nat. Sei., 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 aor., vol, i1, 1850-"54, pp. 185-202, pla. 17-19. Remarks
on the tecth of & Sanroid Reptile from near Phenizville [Pa.]. TIn Philadelphia Acad. Nat. Sci., Proc.,
wvol. viur, 1856, pp.77-78. Abstract in Am. Jour. Sci,, 2d ser., vol. xxit, 1856, pp. 122-123, [Roemarks on
fossils from near Phenixville, Pa.] 1n Philadelphia Acad. Nak. Sei., Proc., vol. IX, 1858, p. 149.Leidy,
Jos.: [Remarks on fossils found near Phenixville, Pa.] In Philadelphia Aecad, Nat. Sci., Proc.,vol. X1,
1859, p. 110.

3Ichnology of New England: Boatou, 1838, 11 186-187. Supploment to tho Ichnology of New Eng-
land : Boston, 1865, pp. 3940, pL. 8.

¢ The writings in which these fossils have been treated are noted huelow :

[Remarks on oxtinet vertebrates from thie Mesozoic Red Sandstonoe of ennaylvania.] Philadelphia
Acad. Nat. Sei., Proc., vol. Xy, 1866, pp. 249-250, 200. )

Synopsis of the Extinet Datrachin, Keptilia, and Aves of North Carolima. Awm. Phil. Soe., Trans.,
vol. X1v, 1871, pp. 1-252, pls. 1-14.

Observations on the Raptilia of the Triasaic formationa of the Atlantic region of the United States.’
Am. Phil. Soc., Proc,, vol. X1, 1871, pp. 444446,

Observations on the distribution of certain extinct Vertebrata in North Carclina. Am. Phil. Soc.,
Proc., vol. X11, 1871-'72, pp. 210-218, ply. 1-4. '

Syunopsia of the Vertebrata whoae remains have been preserved in the formations of Nerth Carolina.
Report of the Geol, Surv, of North Carelina, vol. 1. By W. C.Eerr, Raleigh, 1875. Appendix B, pp.
20-52, pl. 5-8.

Descriptions of extinet Vertebrata from the Pormian and Triassic formations of the United States.
Am, Phil. Soe¢., Proc., vol. xvII, 1878, pp. 182-196,

On some Saurians found in the Triasaic of Pennaylvania by C. M. Wheatley. Am. Phil. Soe., Proc.,
vol. xv11, 1858, pp. 231-232.

[Vertobrate fossils of the Triassic bols of Pennaylvania.] In Sketchof the Geology of York
County, Pennsylvania. By P. Frazer. In Am. Phil. Soc., Proc., vol. xxur, 1886, pp. 403-404.

A contribution to the history of the Vertebrata of the Trias of North America. In Am. Phil Soc.,
Proo., vol, Xx1v, 1887, pp. 228-220, pl. 1, 2.

sNotice of New American Dinosauria. In Am.Jour. Sci., 3d ser., vol, XXX Vil 1889, pp. 331, 382,
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usuully so barren in organie 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 Hitcheock!
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 whe 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 Dbatrachian
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 Conneeticut 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, Localities.

BATRACHIA.
Eupelor durur COPe . oottt i ic e viaen e Phoenixville, Pa.
Pariogtegus myops CoPe ..ol North Caroling,
Dictyocephalus elegans Loidy . .. ..ol Do.

REPTILIA.
Anchisourus major Marali. ... ...l Manchester, Conn.
Relodon pirseus Leidy Emylsville and Phenixvills, Pa.
B, carolintensis Bm . ... ... Egypt, N. C., Emylaville, and Phwonix-
ville, Pa.

B, legii BN - .o et e e Do,
B leptur1s Cope. oo Egypt, N. C., and Phoenixville, Pa.
Paleosonwrus frozerianug COPe .. .....ovvovivieaaai ... Emylsville, Pa. :
Suchoprion cyphodon Cope Do.
S, aulacodus Copo v uivenniiiniiannen- Do.

Clepsysaurus pennsylvanicus Loa Thanixville, 1’a.

C. begtleianue Cope . ..o Emylsville, Pa.

Palaeoctonus appalachicnus Cope. ..o .o, Do.

Thecodontosawrus gibbidens COpe ....oooioiiiiaiiiiiinnna... Do.
FISHES.

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

18upplement to the Ichnology of New England. Doaton, 1865, pp. 3540, pl. 9. -
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obtainable on the subject and renders it unnecessary at this time to
refer to the wosks of previous writers in this connection. In the work
referred to twenty-cight 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
revized and a large amount of new materinl 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 deseribed and illustrated by Newberry were obtained from
Boounton, 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 localitier 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 Lepidosteidiv. The exception is Diplurus, described
by Newberry, which is referred to the order Crossopterygidze.

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

- Togsil fishes of the Newark system.

Name. Locality.

Massachusetts,

.| New Jersey (), Connecticut, Massachnaetts (7).
.| New Jersey, Connecticut, Massachusetts (7).

.| New Jersey, Conuccticut.

Acentrophorus chicopensiz Newh
Catopterus redfeldi Egb . ....oooviian .
. anguilliformis W.C. R.
. gracilie W.C.R. .......

C.omdnor Newb . oo Connecticut.

Coornadus Newb oouieirioene i Do.

Coparvwles W. OO R oo New Jersey, Connecticut, Massachusetts,
Dictyopyge maerera Bgt ... Virginia.

JHptwerus longleandatus Nowb .
Tsehypterus agasnizii W, C,. R
I. alafus Newls
I. brawunii Newh
I. elegans Newh
I, fultug Ag
I, gigas Nowh
dolatus I HL R aevsiansvrnnnerinaass

.............

New Jersey, Connecticut.
New Jersay, Connecticut, Massachusetts.

.| New Jersey.

Do.

Da.
New Jeraey, Connecticut, Massachusetts,
New Jersey.
Now Jeraoy, Connecticnt.
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Fossil fishes of the Newark system—Continued.

Name. Locality.
I lenticwlariz Nowh .......... et ra e New Jeraey.
I linegtua Newh ... ... ... ... ... Do.
I mocropterns W.C.R ... ... ... Connecticut,
LmarsMi W.C.R ... Massachusetts.
I micropterua Nowb ... ... New Jersey, Connecticut, Masaachuaetta.
Iominutue Nowb ..o oo oo i inir e Do.
I modestus Newb . ....oooevimiiii it New Jorsoy.

FLovatus W.C.R ... ... . e New Jerney, Connecticut, Massachusetts.
Lyporvus W.C.R ... .] New Jersey, Connecticut (1), Massachosstis.
1. robuatus Newb ... New Jeraey.

I. tenuiceps Ag ............ New Jersey, Counccticwt, Maasachusetts.
Ptyclolepis marshii Newh.. [ 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 Hitcheoek! under the name Mormolucoides articwlatus. It has
been more recently deseribed and figured by Scudder,? who concludes
that it is probably the larva of a Sialidan newropteron, 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 Hitcheock, and others are shown in a similar manmer by
Peane® in his beautifully illustrated work on the footprints of the Con:
nectieut valley.

The classification proposed by Hitcheoek for these delicate impres.
sions is based wholly on the footprints themselves, and wounld no deubt
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.

14 The Ichnology of New Eugland,” pp. 7-8, pl. 7.

1The oldest known insect larva, Mormolucoides articulatus, from the Connecticut river rocks, Im
Boston Soc. Nat. Hief., Mem., vol. 111, 1586, pp. 431438, pl. 45. Republished in the Fossil insects of
North America. New York, 1880. 4=, vol. 1, pp. $23-330, pl. 19.

3 Jehnographs from the sandatone of the Connecticut river. Boston, 1861. Pls. 4043,
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CRUBTACEANS.

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 Estherize and Candonia (eypride). The same
fossils occur in abundance in the black shale at Phenixville, 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 tl.lerefore to be of value in deciphering the structure of the
gystem. 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 oceur.

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 bas been made is by Jones.? In the important monograph by this
anthor the descriptions and discnssions of previous writers are re-
viewed, and the fossils themselves deseribed and illustrated. The sev-
eral genera and species proposed by previous writers are shown to be-
long to a single species of Estheric aud two species of Cadonia (?).
The classifieation of these fossils as it now stands is as follows: Esthe
ria ovate Lea (including the Posidonomyaninuta, of Rogers and Lyell;
Posidonia Lea; P, parve Lea; I, ovalis Emm.; . multicostate Emm.;
P, triangularis Emm.); Oandona () rogersi, Jones (including the
Cypris, of Rogers, Leidy and Wheatley, and Bairidia and Cypris, of
Emmons); Candona (%) emmonsit Jones (including the granulated
species of Oypris, 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
Wheatley® fromn the black shales near Phoenixville, Pennsylvania, bnt
these remains seem to have been too imperfect to admit of more than
a provisional classification.

Among the numerous tracks discovered on the sandsfone of the
Connecticut valley, there are a number which seem to have been made
by ernstaceans, some of them of large size, as was determined by
Hitcheock.  Several illustrations of these footprints are given by

LGool, Sarv, of New Jersey, Aon. Hep. for 1888, pyp. 23-30.

A Mouograph of the Fossil Estherie. TPaleontographieal Saciely, Lomlon, 1862, 4fe. Pp. 31-89,
124-126, pl. 2.

? Remarks on the Mesozoic red sundstone of the Atlaniic alope, amd notice of the discovery of a
bone-bed therein at Plienixville, Pa., in Am. Jouar. Sei., 2d ser., vol. XXXII, p. 4.
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Hiteheock in his work on Ichuology. TFrom the meager 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 iit the rocks of the Newark
system, The earliest record of the supposed oceurrence of a shell is
by E. Hitchcock, jr. The fossil referred to was found in the eoarse
sandstone of Mount Tom, Hampshire county, Massachusetts, and was
thought by its discoverer to be allied to the Rudiste of Lanarck, but
the tossil was so imperfect that even its family relations could not be
agsigned with confidence. From the description and the rvade figure
published by Hitcheock,! it seems doubtful if the object rererred to can
even be classed among mollusks. Even if it is a shell, as supposed, its
imperfect condition and the faet that no other specimens have heen
found, deprive it of nearly all taxonomic value. It was used by Hitch-
cock,? however, as evidence of the post-Triassic age of the rocks in
which it was found.

Two species of Asturte, from near Washington, Middlesex county,
New Jersey, were described as being from the rocks now under dis-
cussion, by T. A. Conrad,® but the vocks in which they were found have
been shown by Whitfield? to belong to the Raritan clays, which are
classed by McGee?® in the Potomae formation. Conrad has also described
a fossil shell, Solemya triasing,” from near Perkiomen creek, which
empties into the Sehyulkill mear Valley Forge, Pennsylvania, and still
another, the Myacites pennsylvanicus,” from Plienixville, Pennsylvania,

Lewis® aunounced in 1884, the discovery of tive distinet species of
laniellibranchs at Phenixville, Pennsylvania. Two of these are Unios
somewhat resembling U. calceolus and U. lanceolatus, of Lea; the others
were marine formns. In order to complete the reecord certain doubtful
references of fossil shells to the Newark rocks may be mentioned. Isaac
Lea?® 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

} A new fossil shell in the Counecticut river sandstoney, in Am. Jour, Sei., vol. xx11, 1856, pp. 239-240.

2Ichnology of New England, pp. 6-7, pl. 5.

3Descriptions of and reforences to Miocene shells of the Atlantic slope, and deseriptions of two
supposed Cretaceous species, in Am, Jour. Conch., vol. 1v, 1868, p. 279.

4 Brachiopoda and Lamellibranchiata of the Raritan clays and greensand marls of New Jersey; Ul
8. Geol, Surv., Monograph vol. 1x, 1886, pp. 22-27.

5 Thyee formations of the Middle Atlantic slepe, in Am. Jour. Sci., 3d ser., vol. XXv, 1888, pp. 136-137.

& Descriptions of uew fossil Mollusea, principally Cretacecus, in Am.Jour. Coneh,, vol. v, 1870, p.102.

NotE.—From the arrangement of this article it would appear that three other fossils, ona of them
from Haddentield, N.J., were also referrad Lo the Newarl systom, but it doea not sesm as if this conld
have been Courad's intentions. I (. R.

7 Description of new species of Myacites, in Philadelphia Acad. Nat. Sel., Proc., vol. IX, 1857, p. 166,
vol, xir, plate.

¢ Beience, vol. 11, p. 295,

*Phil. Acad. Nat. Sci., Jour, n. 8., vol.11, 1853, p. 104,
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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 recerds characteristic of oceanic con-
ditions, as well as the discovery of Unios by Lowis 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 Connectient valley, New Jersey, and Pennsylvania.
In the areas south of Pennsylvania no records of this character have yet
been diseovered. The numerons localities in the Connecticut valley in
which footprints have been obtained are indicated in part on the map
accompanying Hitehcock’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? More recently they have been found by Wanner?
in considerable numbers, at Goldsboro, York county, Many of the foot-
prints from New Jersey and Pennsylvania have been examined by C.
H. Hitcheock, and found to belong to the species which ocecur in the
Connecticnt valley.

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

In Hitcheock’s great work on the Ichnology of New England, and in
the supplement that followed, the footprints of more than one hundred
distinet species of animals, some of them of gigantie size, were deseribed
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 (o animals ranging from mar-
supialoid mammals, through birds, batrachians, lizards, turtles, cras-
taceans, myriapods and insects to annelids. There are besides certain
peeuliar 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, beantifully cor-

1Phil. Acadd. Nat. Sei., Jour., vol. Iv, 1860, p. 307.

2 Philadolphin Acal. Nat. Sei., Prog., vol. vii, 1856, p. 8.

3 Annual Report of tho 20 Geol. Surv. of Pennsylvanin, for 1887, Harrisburg, 1380, pp. 31-35.

1 Hiteheock, K. : Teknology of New England, Boston, 1858 410, pp. 1-x11, 1-220, pls, 1-60. Supplement
to the Ichnology of New Ingland, Boston. 1865, pp. 1-X, 1-96, pla. 1-20. Deane, J. Ichnographs from
thesandatono of the Conneetient river.  Boston 1861, 4to, pp. 1-61, pls. 146.
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rugated with ripple marks, and eovered with a network of intersecting
shrinkage eracks.

The majority of the tfacks discovered by Hitehcock have three toes,
and were supposed by him to have been made by birds. This concla-
gion 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 ean not be considered
as proved, and the opinion now prevails among those best qualified to
Judge in such matters, that the greftter part of the tracks were made
by reptiles and 'Imp]ublzms

PLANTS.

TPossil plants have been found in several of Newark arcas, from the
Conuecticut 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 ocenr in small numbers at New-
ark, Milford, Boonton, and a few other less importaut loecalities. In
Pennsylvania a few have been found at Pheenixville, 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, ete., where finc dark slates ocenr. They have been found also in
the Farmville area, but no considerable collections have been made
there. In the Deep riverarea they are abundantin 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 seattered through the sandstone. In such cases it is evident that
they have becn subjected to long transportation, and swept into the
areas of deposition from neighboring bighlands. 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 trces 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-
assus, Virginia, and in Massachusetts.

Obscure vegetable remains from the Connecticut valley were debcrlbed
prineipally by Hiteheock, but were too imperfeet to he of much valne,
The plants of the Richmond coal ficld attracted the attention of Rogers



PL, Wil

NO. RS

BULLETIN

GEOLOGICAL SURVEY

u. s

MACROTANIOPTERIS MAGNIFOLIA.






RUSSELL.) PLANTS. 63

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 :ittempts, and in the monographs of Fon-
taine! and Newberry? 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 coutributions 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 eycads. The plants thus far
found include conifers, eycads, equiseta, and ferns, besides & few species
the relations of whick 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 Macroteniopterus. The ap-
pearance of this beauntiful plant as it grew beside the still waters of
the ancient swamps of Virginia, is shoewn in Plate vur. This restora-
tion has the approval of Fontaine, aud 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
theirimmense cones. The uplands must have been clothed with a dark
forest of pine resembling the beautiful Auraeaia now growing in eertain
of the South Bea 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 deseribed 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.

177, 8. Geol. Surv., Monograph vol. 6, 1883,

*., 8. Geol, Surv,, Monograph vol. 14, 1888,

*Die Lunzer-(Lettenkohlen-} Flora in den * older Mesozoic beda of the Coal Fields of Eastern Vir-
ginia," In Verhandluogen der K. K. gevlogischen Reichsanstalt, No. 10, 1888, pp. 203-217.
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Dlants from the Newark System.
Name. Locality. Nume. Loecality.
CONIFERE. EQUISETEA,
Araucarites carclinensis.| North Carolina. Calamites arenaceus. ....| Virginia.
Baiera multifida _........ Connecticut  valley, | Equisetum arundini- Do,
North Carolina, Vir- forme.
ginia. E. meriani...... .| Connecticut valloy.
B. miinateriana . ......... Connecficut  valley, | E.rogersi ... ..oovenn.n North Carolina, New
North Carolina. Jersey, Virginia.
Pachyphylllin brevifo- | Connecticut  valley, (| Schizeneura planicostata,| Connecticut  valley,
linm. New Jorsey. New Jerscy, Vir-
P, miingferi..............| Connecticat  valley, ginia.
New Jersey, Vir- || Schizonenra, sp.7........| Virginia.
ginia. 8. virginiensis ........... Do.
F.peregrinum .. .....--..| North Carolina. FILICES.
P.oeimile.................| Connecticut  valley, || A.roufichides densifo- Virginia.
R New Jersey. lius.
Palisgya ——— .-.o...oo Now Jersey. A wgyptiacus ........... North Carolina.
Falissya —— .......... North Carolina. A linnwmfolius ... ... North Carolina, Vir-
P. carolinensis . .......... Do. ginia.
P. diffuas ........eveel e Do. A.microphyllus -........ Virginia.
ZAMIEZAND CYCADEE, A, rhombifoling..........| North Carolina, Vir-
Ctenophyllum Dbraunia- | North Carolina, Vir- ginia.
nam, var. a. ginia. A rfwmbifulius, v ar. | Virginia.
C. braunianum, var. B...| North Carelina. rarinervis.
C. OMTONET o nsoe o Do. Actinopteris quadrifeli- | North Carolina.
C.giganteumn . ........_.. Virgiuia, ata. .
C.grandifolium. . ........ Do. Asterecarpus  penticar- | Virginia.
C.limeare . ..........oc... North Carolina. pas.
C.robustum ............ Do. A.platyraehis .._........ Nol:tl} Carolina, Vir-
C.taxinum ........._.... Do. . _:_.,rm.m..
C.trancatum . ........__. Virginia. A. virginiensis.......... Virginia.
Cyoadites acutns ........ North Carolina. A. virginienais, var. ob- Do.
C.longiloliug . ........... Da. tusiloba. .
C. tenuimervis ........... Virginia. Asplenitos risserti ...... North CMOl"_m’ .
Cycalinocarpus chapini | Connecticut velley. Cladophlebis auriculata. . Nnrrth Carolina, Vir-
Diotnites longifalius ...\ North Carolina, Now ji o oo op Vieglnia.
) - Jﬁl‘sﬂ“t. C.obtusiloba. .. .......... North Carolina.
Oboznm.1m h.revlfohlm .- Counoctmut._valley. C.ovata. - ... Visginia.
. carolinensis ......._._. l‘i'urt,h Cj.l.m]ma. 0. pseudo-whitbiensis ... Do.
0. latior. ISRREIERLE o Connecticut Talloy. . C. rotundiloba . .. B Do,
TPodozamites emmonsi . .. Nm.'tl? Carolina, Vir- | C. aubfalcata. .ooonnnn... Do.
ginia. . .
P. tenmistriatus ......... Virginia. O PIAtTPhlla cooovvocene CC’;::““;::WY‘VM;?;
Pterophylinm, affine.. ... ginia,
P.decusgatom........... North Carolina, Vir- (| ¢, platypbylla, var. ex- | Virginia.
ginia. PARSA.
P.inmquale ..... ....._..| Virginia. Dicranopteris, spi..__... Do,
P. pectinatuem....._._._..| North Carolina. Lacopteris cmmonsi ... .. North Carolina.
P.opatulatum. ... Do. L. carolinensis ...... .... Do.
Sphenozamites rogersi- | North _Carolina, Vir- || L.elogans..._........._.. Do.
anus. ginia. Lonchopteris oblongus .. Do.
Zamiostrebus virginien- | Virginia, L. virginienais . ... ......| Virginia.
als. Macrotmniopteris cras. Do.

Z.ommonsi -.............

North Carolina,

ainervis,
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Plants from the Newark System—Continued,
Name. Locality. Name. Locality.
FILICES—vontinued. FILICES—continned.
b

M. magnifolia. ... .. ... North Carolina, Vir- || P.reticulata ... .. ...... North Carolina, Vir-
ginia, ginta.

Mertenaides ballatus . .| Nortlh Carolina, Vir- || Sagenopteria rhoifolia ...| North Carolina, Vir-
ginia. ainia.

M. digtans - ...l Virginia. PLANTSOF UNDKTERMINKD

Pecopteris rarinervis. . ..| North Carolina, Vir- RELATIONS.
Finin, Dendrophyeuns trigssicus | Connecticut valley.

Paucdodana:opteris ner. | North Carotina, Vir- || L. simplex. ... ......... Connecticnt valley,

voRa. Zini. Yirginia.

Besides the plants catalogued above, a few minor discoveries may be
noted: Isaace Lea' has recorded the discovery of a single plant resem-
bling Noeggerathia cuneifolia Brog., near Phwnixville, Pennsylvanta.
A fucoid named Paleeophycus limaciformis Lew., was found by Letis,’
at Milford, New Jersey. A stem with markings similar to those of Lep-
idodendron was found at Belleville, New Jersey.?

1Phil. Acad. Nat. Sci., Proe., vol. vur, 1856, p. 78.
?Phil, Acad. Nat. Sci., Proe., vol. xxxir, 1880, p. 293,
3Geol. of N. J., Aun. Rep. for 1879. pp. 26-27,

Bull. 85——5



CHAPTER VII,
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 usc and whieh 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 Defore the accumulation of
the sedimentary strata was completed, and sabsequently 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 ocenrring 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.

MINERALOGIOAL 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 oceurs 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 mineralogieal analyses of trap
rock from various localities, from Nova Seotia to the Carolinas, have

66
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shown that they are remarkably similar throughout their entire extent.!
Their essential elements in an unweathered condition, as shown by K, 8,
Dana, are pyroxene, labradorite, and magnetite, with occasionally some
chrysolite and apatite; chloriteis often present as a result oflocal change.

It has been shown by Hawes that the feldspar element is not a single
feldspar, but labradorite and anothermineral having theratio 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, ete.

As determined by Iddings,? the trap rocks are generally holocrystal-
line, and formesdl 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 mnass and is
evidently the alteration product of a fourth primary constitunent. 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 blotelies contain olivine in their
centers, the primary mineral from which the serpentine is formed.
This rock is in every way identieal with many medinm grained basalts
which have been poured out at the surface in recent times, and should
De called basalt. The coarser grained varietics are dolerite, as deter-
mined by E. 8. Dana. The presence of hornblende as an essential con-
stituent in the trap near Gettysburg, P’eimsylvania, has been reported
by Frazer.?

It has been shown by several petrographers that when the rock is
somewhat altered, either during its extrusion, through the action of
heated solations, or by weathering after exposure at the surfuce, thit
hydration has taken place and various secondary minerals formed.
When the trap rocks are more thoroughly decomposed, they form a
tenaccous residual clay, usually yellowish or mottled in color, and
showing no reseinblanee 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.
meg to their greater b()]llblhty thwu the adjacent sandstone .md shales,

lI)'ma J D [Den-nt\' andl (ompumtmn of Newark ])ulrr]tes] Awm. Jonr. Sei., 3l ser, vol. v, 1873
P 106-107. Dana, E. 8, : Trap rocks of the Conueeticut valloy,  Am. Aaa. Adv. ‘301, Proc., vol. XX,
1874, pp. 45-47. Van Dyck [Nativo iron in the trap rocks of New Jersey]: Geol. Surv. of New Jor-
gey, Ann, Rept. for 1874, 1. 57, Frawer, P.: On the traps of the Mesozoie sandstone in York and
Adams countics, Pennsylvania.  Am. Phil. See., Proc., vol. X1v, 1875, pp. 402414, 441; Pls. 1-4. Alse,
Second Geol. Sury. of Pennsylvania, vol, o, 1876, pp. 124-129; pls, 2,3, Fruzer, P'.: A Study of the Igne-
ous Rocka. Aw. Tust. Mining Eng., Trana,, vel. v, 1877, p. 146, On the physical aml chemical char-
acteristics of the trap occurring at Williams Peint (Lancaster County, Peunsylvania).  Am, Phil. Suc.,
Proc., vol, xval, 1880, pp. $6-103, and plate. Hawes, (3, W.: On the minerulogicl composition of the
normal Mesozaoic dinbase npon the Atlantic border. U8, Natl. Mus., Proe., vol. 1v, 1881, pp. 120-134.
Marsters, V. F.: Trinssic traps of Nova Suin.  In American Geologist, vol. v, 1890, pp. 14-145.

*The Columnar stracture in the Igneons Rocks of Grange Mountain, N, J.; Aw. Jour, Sei., 3d ser.,
vol, XXXI, pp. 321-331, . &

3Am. Phil. Svc., Proe., vol. xrv, 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 outeropping 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, principally
from Connecticut valley, New Jersey, and Pennsylvania. It is not
necessary to assemble these avalyses here, as they may be tound from
the following references; but, in order to show the general composition
of the rock, the average eomposition of eight samples of unaltered
dolerite from New Jersey and the Connecticut valley, analyzed by
G. W, Hawes, is inserted. .

.Leerage composition of wnaltered dolerile.?

Per cent.

8ilica (8102) -« oo omn o mmme e e 52-50
Alumina (ALOy) oo 1415
Feorrous oxide (Fe(), ... .l G424
Ferric bxide (FeOy). coen v omin L 196
Manganous oxide (MnO) ... ... {45
Lime (Ca0) - oo e e 1003
Magnesin (MgO)..o............ et e e 7-48
Chromic oxide (Crafs) oo vieinvrvnrr smm oo e cin e

Soda (NagO) . oo 2-30
Potash (KoO) o oen i e 069
Phosphorie acid (PuO:).-o....o...... e e e s 0-14
Titanic acid (Ti0s) . oo e

Water (by ignition, (H;0) ... .ol 0-02

Total oo i i e erar e s DURE

i Buidl. 17, 4. fieol. Surv., Nu. 52, pp, 15-18.

2 Analyses of Newark trap rucks may be found as follows:

Cook, . H,: [Nume of analyst not given|.  Analyses of trap from wauy localitics in New Joracy
Gieol. of N, J., 18684pp. 215-218.

Tyuon, 8. T.: Analysis of West Rock, Coun.  Am. Jour. Sci., 3d ser., vol. v1, 1873, p. 107.

Allen, O. D.: Partial analysis of trap from near Jake Saltonstall, Coon,  Am. Jour. Sei., il ser., vol,
¥1, 1873, p. 107.

Mixter, W. (i.; Analysis of trapa from the Palisades, N.J. Am. Jour Sei. 340 ser., vol. v, 1673, . 106,

Hawoes. (. W.: Analyses of trap from West Rock, Wintergreen lake, lake Saltonstall, South Dur-
Dham mountain, Conn, ; Mt. Holyoke, Mass., and Jersey City, N. J. Am. Juur, 8¢i., 3l ser., vol, 1x,
1875, pp- 185-192, 434-457.

Frazer, P.: Discussion of the analyses of trap rock from West Rock, Conn,, and from near York, P’a
Second Geol, Bury, of Pa., vol. ¢, pp. 118-124,

Crenth, jr., F. A, Analyses of trap rocks from Pennsylvania. Tu Scoonil Geol. Sury. of Pa., vol. G4,
1881, pp. 94-99, 134. Analyses of trap from Gulf Mills, Pa. Am. Dhil, Sec., Proc., vol. xxu, 1885, p.
454. Analysis of trap from Cornwall iron mines, Pa. Anno. Rep. 2d. Geol, Surv. Pa., for 1885, pp.
408-499. Awmalyses of trap from Willians Point, Lancasier county, Pa.  Awm. Phil. So¢., Proc., vol.
xXvn1, 1880, p. 96.

Genth, F. A Analysis of trap from nesr York, Pa. Becond Geol. Burv. of Pi., val. ¢, 1876, pp,
122-124.  Amnalyses of minerala and rveks from Bucks, Moentgomery, and Philadelphia counties, Ia.
Second Geol. SBurv. of Pa., vol. 6, 1881, pp. 94-89, 134,

Chaturd, T. M.: Analyses of decownposed trap from North Caroline.  Ball. U, 8. Geol. Surv., No. §2.
1889, p. 18.
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CHARACTERISTICS OF TRAP DIKES.

The general trend of the dikes throughout the Newark systemn and
in the surrounding areas is northeast and southwest. Those in the
crystalline rocks, as a rule, are narrower than those penetrating sedi-
raentary strata. Where dikes oceur in the Newark system a havdening
and alteration in eolor of the adjacent sedimentary beds is notieeable.
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,! who has
shown that such altefations are confined to the immediate vieinity of
the intrusion, The alferations in color consist frequently in the dark-
ening of the rocks. A reddening is not eommon, and the fallacy of
supposing that the general reddish color of the Newark rocks is due fo
an alteration in the iren they contain, by the heat of the intruded rocks,
ig 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 dikes in Virginia and the Carolinas is an alteration to a
deep purple eolor, which fades out into the normal brownish red tint ot
the Newark rocks at o distance, usnally, of two or tlivee feet. Many
tines the presence of a dike which is deeply decomposed and does not
appear af the surface is indicated by two parallel bands of dark purple
shale which define its boundatries. The hardened walls adjacent to the
dikes resist weathering more effectually than the dikes themselves, and
frequently stand iu relief when the dike itself is depressed several feet
below the general surface.

In some cases the dikes have a columnar strueture at right angles to
their walls, indicating the mauner in which they were cooled and erys-
tallized. In many instances the borders of the dikes show a fine,
cryptoerystalline strueture, while the central portion, oging to their
cooling wmore 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 oceur seattered through yel:
lowish clay tn dikes that are partially decomposed; but when the alter-
ation is more complete, the eharaecteristics of the origina. rock entirely
disappears and yellowish elay alone remains.

CHARACTERISTICS OF TRAP SHEETS.

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

t g the n-htlon ol the Triassic Lraps and sandstones n! the castern Umtell btd.t?r) In \rhm (,ump
Zool., Harv. Coll. Bull., vol. vir, 1883, pp. 300-302.
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Davis: First, contemporancons sheets, or those formed by the surface
eruption of igneows roeks and subsequently buried beneath sedimentary
beds; second, intrnded sheets or those forced in between the sedimen-
tary strata subseguent totheir consolidation,

The contemporaneous sheets are conformmable with the stratified beds
Doth above aud below, while the intruded sheets, althoagh conformable
over large areas, in many instances break across the strata, forming
dikes which connect the sheets at various horizons. The contempori-
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 coutain fragments of the nuderlying trap or ex-
truded seoria, voleanic tulf, and the finer products of eruption known
as voleanic ash.

The infruoded.sheets have metamorphosed strata both above and be.
low, and, cooling under pressure, are more compact thronghout than
the extruded sheets. They cooled most rapidiy at their surface, and
henee are compaet and eryptoerystalline above and Dbelow, while their
central portions are usually coarsely crystalline.

These eharacteristies have been discussed by Davis, in connection
with the study of the trap sheets of the Conncectieut valley, and have
been applied by Darton ! in the investigation of the trap sheets of New
Jersey.

GEOGRAPHICAL DISTRIBUTION.

TRAI" DIKES OUTSIDE THE NEWARK AREAS.

The great extent of the series of dikes intersecting the Newark areas
and their extension into the surrounding areas of ervstalline and pa-
leozoic rocks have already been referred to; but it is only within the
Newark areas themseclves that the distribution of the traps has been
approximately determined. Numerous dikes have been deseribed and
mapped in Newfoundland, Nova Seotia, New Brunswick, Maine, Ver-
mont, New Hampshire, and castern Massachusetts, some of which, it
secms proballe trom the deseriptions given, belong to the series which
tm-versé the Newark system, but much study is required before this
connection can be determined with certainty.

It has been stated by Hobbs? that certain diovite dikes near Boston
have generally been considered as post-Newark in age, on, account of
their lithological resemblance to the diabases of the Conneeticut valley.

On the geological map of Connecticat published by J. G. Pervival in
1342, several narrow trap dikes, somewhat disconnccted, are indieated
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 erystalline and Paleozoic regions

1 On the relations of the traps of the Newark system in the New Jersey vegion.  U. 8 Geol, Survey,
Bull. No. 7.

20m the petrographieal charactersof the dike of dialase in the Bostou basin,  Ta Mus, Comp. Zool.,
Harv. Coll. Bull., vol. xvi, 1888, p. 1. i
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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, Penusylvania, runs north with some breaks and irregalarities,
across Perry county and inte Dauphin eounty, a distanee of about 35
miles. Other dikes traversing PPaleozoic and erystalline rocks oecur in
Lancaster connty, a little south of the Newark area.

The most remarkable «ike in this region, however, begins at the north,
in Bucks eounty, and runs in a general southwesterly direction across
Pennsylvania and into Maryland for a distance of 90 miles. This dike
has been deseribed and mapped by Lewis.! Its northern end is in the
Newark system, but throughout the greater part of its course it trav-
erses Silurian and erystalline strata. ’

Southwest of the sonthern end of the dike described by Lewis, and
possibly # continnation of it, is another dike, more or less broken, the
course of which has been traced by 8. H. Williams for about, 30 miles,
This dike, 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 Marylaud, near the Tennsylvania boundary, and rnu-
ning southward to the Potomae. This dike leaves the Newark rocks
abont 10 miles north of Fredervick, and for the remainder of its conrse
traverses the crystalline area.

In Virginia, west of the sonthern 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 eut 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; specifnens from these, examined by Diller,
are found in all eases 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 dikes putside of the
Newark arcas are of common ocerwrrence 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 geolagical and lithological characters that distinguish it in the north.
The dikes of Scuth Carolina, were recognized by Tuomey? in his admir-
able report of 1848, and their relation to the series of similar dikes far-
ther north fully understood. The suthor cited states that he traced
the dikes referred to throngh 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 greattrap dike across southeastern Pennsylvania. In Am. Phil, 8oe. Proc., vol. xx1, 1835, pp. 438-
456 and map.
1 Report Geology of South Careliua, 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 snfticient
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 sketeh 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 iniles, and its width,
although its eastern border is concealed by more recent geological de-
posits, and by the oceaun, is not less than 200 miles.

TRAP RUCKS OF THE ACADIAN AREA.

The trap rocks belonging to the Newark system in Nova Scotia form
# bold mountain ridge extending along the eastern sho.¢ 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 cousidered by
Dawson and Marsters! to have been poured out as a subaqueous lava
flow. In a general way, at least, it i# 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 stratiied 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 compaci 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 shect of later date.

Many of the isolated trap masses in the Minas basin and elsewhere
rest on sednnentary 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 Tock again appears, which has been referred with more or less
doubt to the Newark system,?

! Triganic trapa of Keva Scotia, Am. Geol., 1890, pp. 140-145.
* Gool. Barv. of Canada, atlas shect, No. 1, 3. W., note 7.
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TRADL ROCKS OF THE CONNECTICTUT \‘ALL]C\'.

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 oceurrence, The history of the geological study of
thix area has been summarized by Davis! and need not be repeated
liere,

On the accompanying map (PL 11) the outlines of the trap out-
crops are shown as accurately as the seale of the illustration will allow,
Those in Connecticut are from Pevcival’'s map, with some revisions by
Davig, and those in Massachusetts are from a manuscript map kindly
furnished by B. K. Emerson. All of the outerops indicated are edges
of trap sheets more or less conformable with the assoeiated stratitied
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 voleanic 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
Tom and extending southward as far as Meriden, Connectient. The
conclusion that this trap sheet was extruded at the surface and subse-
quently buried was advanced by Hitehcock during his survey of Mas-
sachusetts, and has since been sustained by Davis and Timerson.

Numerous trap vidges in the eastern part of the Newark area in Con-
necticnt have alse Leen shown by Davis to be extroded sheets, while
the intruded shects are confined to the western border of the area south
of Massachusetts, This series begins at the south, ot Hast Rock; a
couspicuons bluff North of New Haven appears also in West Roek and
forms the long broken ridge running northward. The same series of
intruded sheets appears to outerop again in the Barndoor hills of
Granby, on the nortliern border of the state.

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

1(n the relation of the Triassic traps and sandstones of the castern United States.  In Mus. Comp.
Zool., Harv. Col., Bull. vel. vir, 1883, pp. 279-281. . ‘

The structure of the Triassic formation of the Counecticut valley, tn Seventh Ann. Rep. U, 8. Geol.
Surv., 1885-86, pp. 455-400, D1, 52.

The logt velcanoes of Connecticnt. Pop. Sci, Mo, vel. xi, 1891, pp. 221-235.

200 the trap and saudstone in the gorge of the Farmington river, ab Tariffville, Cenn. In Am,
Jour. Sei., dd sor., vol. XXx11, 1836, pp. 430-433.
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In a review of Davis’s conelusions, 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,? 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 TIHHH 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, eon-
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 ehange 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 ountcropping edges of the trap sheets form bold
ridges, trending in a general way, north and south and facing eastward.
Their westerly slopes eonform 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,” 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, ete., a few miles north of Trenton, and other associated ridges
in the sameregion.! The sheets forming the Watchung mountains are
extrusive and are high upin the stratified beds unless a fiuult 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

PAm. Jour. Sci., 3 ser., vol. XXV, pp. 474-475. The origin of the trap rocks wear New Haven,
Clonn., has been critically discussed by J. D. Dana, since this puper was written on some of the features
of nonvoleanic igneous ejections, or illnstrated in the fonr * rocks” of the New Haven region, West
Rock, Pine Rock, Mill Rock, and East Roek in Am. Jour. Sei., 3d ser., vol. XL, 1861, pp. 79-110, pl.
2-7, and “‘on Percival's map of the Jura-Trias trap belts of central Connecticut, with observatious on
the upturning, or mmutain-making digtnrbance oft the formation,” in Am. Jour. Sei., 3d ser., vol,
XL, 1891, pp. 439447, P1. 16, I'roofs that the Holyoke and Deerfichl trap sheets which are contempo-
raneous flows has been given Ben. K. Emerson in Aw. Jour. Sei., & ser., vol. XL, 1892, pp. 146-148.

2 Am, Jour. Sei., 3d ser., vol. XXXVIIL pp. 361-283, and map.

AT, 8. Geol. Sur. Bull. 67. .

1A g atated by Darton, Aw. Jour. Sei., 30 ser., vol. Xxxxviu, 1889, p. 136, tho intrusive sheets of New
Jersey comprise those forming the Palisades, Sour Land mouutain, Cashetunk mountain, Keund moun-
tain, and the series inclnding Lawrence brook and Ten Milo Run mountain, Recky hill, Penninglon
menntain, Bald Pate, and Jericho hill, and the outcrops at Point Pleasant, Snake hill, Arlington,
Martin's Dock, Neahanic, Bell mountain, Graoton, and Brookville, )

The extrusive shests inclade all the cuterops constituting Firvat, Secomd, and Third Watchung
monntain aad the ridges to the weatward and the outlying suterop near New Germantowi.
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appears atthe surface east of Paterson, it is probable that the extrusion
of these rocks took plaee carly in the history of the system.

The intruded sheets, although mostly near the eastern border of the
arca 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 low down in the series, while the extraded
sheets oceur 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 dse 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
overfiowed,

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. 8. 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 extrnsive
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.!

In that portion of the New York-Virginia area which erosses ’enu-
sylvaaia, 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 swrounding crystalline and Paleozoic
rocks. In Maryland trap sheets are absent, but dikes occur which have
been traced for many miles, principally in erystalline rocks. South of
the Potomae several dikes have been observed, and intruded trap sheets
are also present, as has recently been observed by Arthur Keith, but
suflicient observation in this region has not been made to enable one {o
determine the distribution of their outerop.

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 Jeraey, in Geol. Soc. Am. Bull, vol. 1, pp. 562-563.
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TRAPF ROCKS OF THE NEWARK AREAS SOUTIH OF THE NEW YORK-VIRGINIA AHLEA.

Throughout the numerows areas of Virginia and North Carolina, soutb
of the New York-Virginia area, trap dikes are abundant, but no trap
sheets have been observed,  Some of the trap reeks in the Richmond
area appear to be interstratified with the eoal-bearing Dbeds, but suffi-
vient 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 arvcas. The dikes
observed are in geneval 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 huve produced alterations in the texture and color of the
adjacent rocks for a few feet along the lines of contact. Tn many in-
stances the dikes may be followed for several miles across the country,
their courses being marked usually by black, weather-beaten bowlders,
but in no instance have they been mapped, and their number and dis-
tribution are unkunown. 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 Lraversing the adjacent crystalline arcas,

SUMMARY RESPECTING THE DISTRIBUTION 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 ovcupy is also concealed in part beneath the
ocean and, in part, by Cretaceous and more recent deposits. On the
west the series reaches ont in long dikes across the folds of the Appa-
lachian.

In the erystalline and Paleozeoie areas deep erosiou ias oceurred, and
only dikes now remain. The overflows of lava which probably once
existed have been entirely eroded away. 1n some portions of the New-
ark areas, however, where the trap rocks, in eommon with the sedi-
mentary beds, bave 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 o direct association of trap dikes with the fanlts of the New-
ark system, as is Hllustrated 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 fanlts are a result of fracturing
of the earth’s crust and are hence due to the action of similar forces, it
seems safe to conelude that both the dikes and faults are closely related
and werc probably, in part at least, contemporaneous. There are good
reasons for believing that faulting was common at the time the Newark
heds 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 suceeeding 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 sue-
ceeding Potomae fornation rests on the upturned and eroded edgus 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,
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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 oceurrence. There is
an absence of folds snch as characterize the adjacent Appalachian sys-
tem, and the strata have not been ¢rmnpled, 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 struetural c¢lements 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. Whituey, after
studying the structure of portions of the Connecticut valley area. The
explanation advanced by H. D, Rogers was accepted by W. B. Rogers,?
W. W. Mather,® 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 uunecessary.

Neither is it desirable, in the present state of geologic knowledge, to
discuss the various suggestions that have been made with reference tv
the existing Newark areas being basal remains of great auticlinal
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,*

1 Description of the geology of New Jersey. Philadelphia, 1840, pp. 166-171.

2Report of Progress, Geological Survey of Virginia, for 1839,

3Goology of New York, Albany, 1841, pp. 289-203.

40n the relations of the Friassic traps and sandstones of the Eastern United States; in Mus. Comp,
Zoology, Harvard College, Bull,, vol. vir, 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 varions fragments of the system now remaining owe their
preservation to the fact that they are below the horizon of present base-
level erosion, and oceupy that position in large part by reason of depres-
sion, or the elevation of contiguous area through fanlting.

Each area is characterized by the presence of faults of all degrees of
displacement up to many hundreds of feet, which have repeated the
outerops of individnal stratn. In many instances the fault blocks have
been tilted in the same direetion, so as to be easily mistaken for a con-
tinnous monoclingl dip,  Closer study in eertain instances, however, has
shown that each of these supposed monoclinal areas is broken into nrany
independent blocks.

The studyof the strueture of the system consists in determining what
deformations have resulted from the fanlting and tilting of horizontally
stratified beds resting unconformably on much older rocks, which are
generally metamorphosed and highly inclined. This being the diree-
tion in which recent investigation leads,let us see what evidence should
be required to demonstrate that it is in reality the btructure of the sys-
tem under review.

It bas 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 erystalline roeks should appear at the surface
as narrow belts intersecting the sedimentary beds. Owing fo the
greater resistance usually offered by the erystalline rocks to erosion,
sneh 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 outerops of the basal conglomerate
of the Newark system, succeeded by sandstones and shales. On mar-
ging of the Newark areas where the line of junction with the surround-
ing erystalline rocks crosses the strike of the sedimentary beds, there
should be long, narrow, tinger-like extensions of erystalline rock, enter-
ing and dividing the sedimentary beds.

Another result of the decp erosion of fanlted sedimentary beds rest-
ing on crystalline rocks woald be the occurrence of narrow strips of
sedimentary beds occupying the depressed borders of faultblocks and
geparated from larger areas by a ridge of the lower formation.

In the study eof 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
crystalling rocks as stated abgve have been found abundantly devel-
oped.
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In the present chapter the available evidence in referencc 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, '

BTRUCIURE OF THE ACADIAN AREA.

For owr 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 ot about 15 degrees. On the New
Brunswick shore there are several isolated areas belongiug to the same
systemn whieh dip northeastward at angles varying from 25 to 35 de-
grees, These inclinations have led to the econclusion that the Acadian
area hasa synclinal structure.  That such is the case, however, eannotbo
accepted as a final conclusion, for the reason that a fanlting and tilting
of the strata would aceount 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 fanlt strueture, although md]c&ted has not been demonstrated.
The structure is, lmwevu‘, (,ertfunly dlbtmct tfrom the great synelinal
suggested by the opposite dips on the east and west shores of the bay
of IMundy, and so far as recorded observations indicate falls in line
with the prevailing fanlt structure characteristic of the more southern
areas of the same system,

The presence of two ridges of trap at Digby neck, in tlie 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 recounais-
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 CONNECIIOUT VALLEY AREA.

This area bas been more thoroughly studied than any other im 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-

P Acadizn Gevlogy, 26 ed., Londoy, 1878; pp. 86—127 and map. bupplt.muut pp. 28-30.
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vanced during the last few years by the investigations of Davis.! 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 iu general north and south with the strike of the rocks. The fault
blocks, with sowne exceptions, are tilted eastward at varying angles up
to 15 degrees. Other faults trend obliquely to the strike of the rocks
in such a way at to throw the eutcrops of hard beds out of line. There
is good evideunce for believing that in wany portions of the eastern
border ot the area there are marginal faults which caunse the eastward.
dipping strata to abut against the adjaceut crystalline rocks. The
marginal faults belong to the same system as the strike fanits in the
ceutral portion of the area, but deserve separate mertion on account of
their great importanee in indicating the former extent of the stratified
beds now claiming our attention.

The 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,
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Fro. L—Funlt on enst side of Cunpacticod valiey aves, after "W, 3. Duvis,

The determination of the structure of the Conuecticut valley area
has been rendered possible by the discovery of Duavis that somne of the
trap sheets traversing it were extraded 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 réle of hard, sed-
imentary beds, and enable one to determine the structure in a manner
more satisfaetory 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 diseussed by Dana. ®

STRUCTURE OF THE SOUTHBURY AREA.

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

'On the relationa of the Triassic traps and sands  es of Lthe Eastern Unitad Staies; in Muys.
Comp. Zoology, Harv. Coll. Bull., vol. vir, 1883, pp. 249-3¢  PL9-11, Also * Triassic formation of tho
Connectiont Valley,” T. 5. Geol. Snrvey, Seventh Ann, Rep, 98586, Wasbington, 1858, pp. 455490, PL
5%, and the loat voleanoes of Connecticut, Pop. Sci. Mo.,vol. XL, .71, pp. 22§-235.

2~ 0On Percival's map of the Jura-Trins trap belta of Central Conneeticut, with observations ..+ the
upturning or mouttain-taking disturbiauce of the forimation,” in An, Jour. Sei., 3d ser., vol. X111, 1801,
Y. 439447, 1" 16.

Bull. 85——6
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It is so far removed from the Counecticut valley area that its former
connection is not usually admitted; but the faet that similar areas in
detached fault basins are common in counection with the main areas in
Virginia and North Carolina suggests that the Southbury area also
occupics a local fault basin, and that its preservation is due to the de-
pression by fanlting of a small portion of the original Newark terrane
below the present horizon of base-level erosion.

Fi. 2.—Map and section of Southbury arca, 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 trap; then 200 fect 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
80 well shown in the accompanying figure that further description may
be dispensed with.

1 T, 8. Geol. Survey, Sevonth Aun. Rept. for 1885-'86. Waslington, 1868, |, 468.
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STRUCTURE OF THE NEW YORK-VIRGINIA AREA.

Althougl o large amount of time has been devoted to the study of
this avea, 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 Darton and Nason, the observations of dip indicate that the strata
are broken into blocks which have o monoelinal structure. Only afew
taults have been distinetly traced, however, and these are usually
small. A great fault, having a throw of perhaps 2,000 feet, is sup-
posed by Darton! to exist on the east side of the Watchung mountains,
in the neighborhood of Paterson, which brings to the surface the char-
acteristic basal conglomerate of the systen.

There are several reasons for belicving that the western border of
the mreqa, 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 junetion 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 aren, add at the junetion of some of the Newark areas in Virginia
and North Carolina with bordering erystalline rocks where murginal
faunlts are kuown to exist.

The liue of blaffs of crystalline rock overlooking the Newark area
from Morristown to the Hudson continues eastward and forms a bold
line of lLills, when seen from the south, throngh 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 an
abrupt change in the character of the rocks. This region has been
studied by Smoek,? who describes an abrapt ehange in the lithology,
but does not explain its origin.

Perhaps 1 go too far in making the above suggestion, but there are
several indications which lead to it as a working hypothesis which fu-
ture students of the region would do well to bear in mind. The line of
blufts 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 displacemoent from time to timne during the deposition of the Newark
beds.

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

13ull. UL 8. Geologieal Survey, No. 67, . 18,

27 Geological Reconnaissanee in the Crystalline Rock Region of Dutchess, Putnam, and Westehester
cowtitios, New York. 30th Ann. Rept. of the Trustees of the New York State Musceum of Natural
History, Albany, 1886, pp. 165-185.
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near Lambertville, where it crosses the IDdelaware, for avout 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 cast side of the Delaware, in New Jersey, an outerop of trap
ocenrs in the midst of the fault rock which marks the conrse of the dis-
placement, snggesting that the fractwre wus 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 cnables 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 aceompanying the reports of the
First Geological Survey of Pennsylvania; but the structure of the
region docg not seemn to have attracted special attention during the
progress of the survey. Its position is shown on the accompanying may,
forming Pl. 1v. The facts here stated are principally from an account
published by Lewis.! Secondary fanlts, at right angles te the prevail-
ing strike of the Newark rocks of Pennsylvania are veported by Lewis,
but these are of small importance in a study of the gencral structure.

In a section across the eastern rocks of southeastern 'ennsylvania,
from near Dillsburg, 8. 472 31/ K., to Beelers Cross Road, by Frazer,”
auniform 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 deserib-
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 asswne such a great thickuess as
his section indicates, or to introduce a synelinal structure, which is ex-
ceptional for these rocks. A portion of the western border at Cornwall
iron mine, near Dillsburg, hias been shown by J. P, Lesley and I, V.
d’Invilliers® 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 many other parts of the
system, unfortunately renders it difficulf to determine the structuve of
the region. Many observations of dip and other phenomena have heen
recorded by the Second Geological Survey, but no digest or systematic
study of these observations has been made. Until this is doue by one

LA great trap dike aeross sontheastern Pennsylvania.  In A, Phil. Soc. Proc., vol. XX11, 1885, pp.
418-458.  Map op. . 40.

z&ecoml Geol, Sury. of Pennaylvania, ITeport of Progress in the countics of York, Adams. Cumber-
land, aud Frankline Vol €2, 1870, Harrisburg, 1887, pp. 265-270, Pl op. p., 2064,

tZecond Geol. Surv. of Penasylvauia. Ann. Hep. for 1885, pp. 406, 498, 500.
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familiar with the region it is impraeticalle to draw any general conclu-
siou from the many observations recorded.

The castern border of the Newark system in Pennsylvania, Maryloul,
and Virginia is irregular, owing apparently to inequnalities in the floor
on which the stratified beds were Jeposited, or possibly to subsequeat:
disturbances.  These incqualities have been exposed at the surface by
crosion, and indicate that along this border the Newark beds have but
little thickness.  Tn some places they have been ent through by stream
erosion 80 a8 to expose the erystalline roéks beneatly.

The structure of the southern portion of the New York-Virginia area
Las not been determined. The inclination of the beds south of the
Potomace is in general northwestward, and to a easual 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 is a
series of paralle]l ridges trending nearly north and south, which present
sharp escarpments to the eastward.  These ridges owe their prominence
to the outeropping edge of a trap sheet whiech has been broken by
fanlts. The trap sheets in each fanlt block have a dip of abont 259 to
the northwest, eorresponding with the inelination of the associated
shales and sandstones. The presence of trap sheets in this regiou, it
is to be hoped, will assist in the future study of its structure in the same
manner that similar sheets in the Counecticut 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 sonthern extension of the New York-
Virginiz arvea, and have the same general structure. The strata of
which they sre composed dip westward, and in many places abnt against
the bordering erystalline rocks. The presence of marginal faults has not
been determined by direet observation, but the persistent westward dip
of the Newark strata, close to the line of junction, can not be explained
unless such faults ave postulated. In the Dan river area especially,
the Ligh dip of the Newark system, amounting in many instances to
Inlly 50 degrees within a few rods of the line of junction with the erys-
talline rocks, is a very strong indication of marginal faulting. The
western border of each of fhe areas here eonsidered is composed of
coarse conglomerate, derived from the crystalline rocks toward whicl
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 obsenre and greatly (is-
turbed. 'The presence of eoarse conglomerates along both its western
aud 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 topographie basin which owes its origin to the
greater ease with which the stratified roeks yield to erosion.

In the Scottsville area the dip is westward throughout, at angles
varying from 15 to 20°. No structural features excepting the dip of
the strata have been observed.

The Danville and Dan river areas are remarkable for the high ineli-
nation of the strata composing them. In 1onany places, throughout
continunous sections over a mile in length, the beds have a persistent
westward dip at angles varying from 35 to over 50°. The White Oak
mountains forming the most conspienous portion of the Dauville area
are eomposed 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 arcas at the south are usnally lower than the erystal-
line areas bordering them. The trend of the range is a little cast of
north, but does not coineide with the strike of the strata composing it,
which is nearly northeast and southwest,

The Danville area terminates abraptly 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 abrapt manner in which the strata at
the northeast extremity of the Danville arca abut against the erystalline
rocks, when followed northwestward along the strike, is well shown
near the little hamlet of Caseade. The junction of the two formations
is a straight line at right angles to the strike of the Newark Dbeds.
Along the line of junction the Newark strata dip northwest af angles
varying from 30 to 35°.

This locality has not been thoroughly studied, but from the recon-
naissance made it scems as if the Newark strata had heen depressed
into the crystalline rocks along the jnnction of two faults which meet
each other at nearly right angles. In a newly constructed mill race,
sitnated between Cascade and the neighboring railvoad station, fhe
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 339 The rocks
were well exposed, and show no indieations of faults or folds, excepting
that the hard sandstone strata are very similar in composition, and are
repeated with sarprising regularity in certain portiens. 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 sitnated.



RUSSELL ] SECTION NEAR CASCADE, NORTH CAROLINA. 87

Terfical section, near Cascade, North Caroling.
. Feet
Compact black slate, becoming sandy in weathered outerops.......... PP 3340
Compact gray sandatone ... ...l iiieieasrrre e aeeaieae e 25
Black shale, poorly exposed - .. i iieiieiiimiiciacaaaaes 1220
Hard, gray sandstone.. ... ..o .ot e et e aeeearreaeae e saeanaeen—- 2-0
Thin-bedded sandy shale, passing into sandstone below .. ..o il oot 19-0
Compact gray sandatone ... . ... .ot cmeeeeeeeeaaaas 25
Sandy shale. ... o it aeaieieacacaaciaaa 30
Compact gray sandstone .. i iiiiieesereremeaman- 2
Shale, light-colored, even-bedded .. ... . cia e 190
Hard sandstone, with partings of shale. ... .. ... . iiiiiiiiiiiaa- 35
Shale, yellowish, sandy .. ... oo. oo i i caeeieeaann 19-0
Sandastone, hard, Duish, resembling gneiss. ... ... o iiiiiiieen.- 35
Shale, yellowish .. e eaea e 12-0
Sandstone, compact, somewhat hroken ... . .. ...l 25
Bhale e e v e ca e e 80
Bandstone, COMPRACT . . L it e eemeeeemiemaaa 30
Shale........... e e e e e eeaaam e e meaanas 12-0
Sandsbone . e 2-0
Bhale - e e e e mamearaaeaaan 60
Bandstono ... e e e e 20
Shale, hroken, expoanres 0bBeIIT . oL oo\ i ii et e i ceaeaeeam—an 80
Sandstoue, hard, bluish, resembling gueiss - ... il i 60
] P RSP 19-0
Sandstone, hard, blnish, resembling gneiss ... ... ... . .iiiiiiiiiiaa.. 60
Sandstone, cotnpact o L. 50
Sandatone, Bhaly . .. i i et i eeaaeaaaannn 50
Shale, Wack .. Lo ieeiicieeeiaaa 1-0
Sandstone, shaly. ... ..o aiaameaieaoo.- 2:0
Sandstone, shaly, irregular, disturbed .. .. .. ... 35
Bhale, blaek o e e e e e e 10
Sandstone, compact, even-bedded .o oo ll.. 20
Sandetone and shale, in thin Mayers.ce. oot i pricem i ciii s s vmreenee 40
Slate, Black .. ... .o [ U 2:0
Bandatone, compact ... L iiaiiao- 30
Shale or slate, blaeck (... ... .. e e e e e e aeeame e aieeaeeaanaaa, 50
Sandstoue, in thin layers with shaly partings, even-bedded. ... ... . .. .. 150
Shale, yellowish, micaceous, hlack st bottom oL ..o i e 35
Sandstone, eompact, Dluish oo o iiiieiaa 55
Slate, black, shaly ... . s vweea- 3B
Sandstone, with shaly partings, passing below intoslate. ... ... ... eon . 130
Shale, black ... .. ...l e e aemeieiarameraearaeanasereeannaas 40
Sandstone, compact, bluish. .. ... 20
Shale, black, yellowish on weathering. . .. . iLiio. 70
Sandstone and shale, in thin Tayers. ... .. il 95
Sandstone, shaly . .. i iaiaciaieiaaaas 50
Sandastone, eompact, blnish...... e e e e a e eamee e 100
Shale; yellowish ... . e 200
Unexposed......... e 100-0
Bhale, BaMdY - oen e 2240
Sandstone, compact, bluish ..o ol 25
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Anather section exhibiting the characteristics of the strata of the
Dan river area oceurs at Leekville, and resembles closely that given
above excepting that on the west it passes into o 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 thie medial portions of the Richmond and Deep river
areas.

All through the Dan river arvea the rocks are inclined westward,

and no faults of any considerable extent have been observed, althongh
small ones in much disturbed sandstones and shales may be seen in
cuts along the Cape Fear and Yadkin Valley railroad. A muarginal
fault, on the west side of the area near Leeksville, is suggested by the
high westward inclination of the conglomerates close te their junc-
tion with the granitic rocks on the west. The Danriver area, as shown
on P11, 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 Peunsylvania, 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 oue here deseribed, in which the prevailing dips
are to the southeast. DBetween 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 erossing 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
Jeast four north and soath faults in the central portion of the area was
determined. The area as a whole, however, is, topographically, a basin
surrounded by hills of erystalline 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 elearly shown in recent mining explorations. At thislocal-
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 abrapt 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 ocea-
sional coal seams. Coarse conglomerates do notappear at the surface,
The prevailing dip is northwest, 20 degrees. No folds exist, and the
presence or ahsence of fanlts has not been determined.

STRUCTURE OF THE RICHMOND AREA.
L J
FREVIOUS ORSKERVATIONS,

In Lyell's well known essay on the Richmond coal field,! and in
other writings by the same author, the rocks of thisarea are considered
to have been deposited in a local basin of about the same extent as the
present coal field, and to havea 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 I. H. Newell,> 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 fanlted and erushed.

The occurrenceof a double line of coal outerops along the eastern mar-
gin of this area was recognized by Rogers,” 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 inelined position, as hiad 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 ¢ in 1835, unaccompanicd by any dis-
cussion.

This area has been studied by Fontaine,® in connection with other
areas of the same system. His eonclusions respecting its structure are
stated as follows:

My examination of some of the finger-like remmants of the Mesozoie, now found at
the northern end of this field, thrust ont in the Azoic, put e in possession of what
I thiuk is the explanation of the peculiarities of the strncture of this field, and of
the interior belts. The history of tliese areas, briefly stated, scems to be as follows:

The strata were laid down in depressions, whicl, ariginally shallow, were subse-
quently deepened by a more or less rapid subsidence. The subsidence was due, as
previously stated, to the operation of alateral thrust, It continmeduntil fanlts and
pvertnrned anticlinals were produced.  In the interior belts (the New York-Virginia,
BarlLoursville, Scottaville, Danville, and Duan river areas) these operated to produce
a constant northwest dip. This resulted fromn the fact that the western sides of the
severed earth prisms dropped, producing, semetimes, by a roll of the prisms, an
upthrow of the eastern side. This appears to oceur in some of the faults of the
Richmoend coal field also. When the strain did not result in producing rupture and

1 Geol. Soe. London, Quart. Juur., vol. 1, 1847, pp. 261-280, Pls. 8,9,

¢The Richmond Coal Field, Virginia. Geol. Mag., London, Dec. 3, vol. vi, 1880, pp. 138-140.
& Reports on the Geology of Virginia for 1835, p. 55, and for 1840

4 Pennsylvania Geol. Boc., Trana., vol. 1, pp. 275-294, Ple. 16, 17.

& Notes on the Mesozoic of Virginia. Am. Jour. Sci., 3d series, vol. XviI, 1879, pp. 36-37.
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fanlting, if, cansed the development of an anticlinal, affceting hut a narrow helt,
which was overtarned to the enstwiard, thus producing also @ continuens northiwest
dip. Where the strata have saffered enormounsly from crosion, and where almoss
precisely similar beds are formed by the shuilar conditious of deposition found
repeated at different horizons, as is often the ease in the interior helts, it is almost
impossible to deteet reduplieations by faulting and folding. When the period of
faulting was reached cruptions of trap took place. It will thus he seen that the
continuous dips would by no means give a true indication of the thickness of the
RETies, .

In the Richmond conl field the faults and narrow overturned folds are not of sufficient
magnitude to produce, as in the interior belts, continuous dips, but suflice only to
render very variable awd unecertain the dip and position of the strutw toward the
center of the field. The general resnlt seoms to have heen to flatten the dip here
and te steepen it on the western side.  Some of the twists in the strata produced by
the overturned antielinals are of extremely limited extent, I have seen them only a
few feet wide.

The dircetion in which the lateral thrust operated in this field was from east to
west, and it seems not yvet to he exhansted, for this region is often afiveted by minor
earthqnakes, aud at intervals of ten or fitteen years by very powerful ones; the last
oceurring a few years ago.  The shocks pass from enst to west. 16 is probable that
the gradual depression of the const is conuected with this westward thenst,

A detailed account of the strata penetrated during mining oper-
ations near Midlothian has been given by Heinricl! and the structure
indicated in the plates which accompauny his paper,

PERSONAL 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 taulting which earried the strata
below the horizon of subsequent base-level erosion, or else elevated the
contiguous areas. The fanlting 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 con-
siderable extent in this aren 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 eacli end of this sec-
tion the rocks are much disturbed and broken along north and south
displacements. The gencral dip at cach end is toward the center of
the area, at angles varying from 135 to 70 degrees. In the central portion
of the section, for a distance of about 4 miles, the strata form » broad,
gentle syuclinal, 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 erystalline
rocks incladed between highly inclined Newark strata. This is formed

' Mesozoie fonation in Virginia, In Am, Inat, Min. Epg., Trans., vel, vI, 1879, pp. 221-224, Pls.1-2.
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by the tonguelike prolongation of erystalline rock which enters the
Newark arca from the north and extends across the Jumes river as
shown on the map forming P v.  The presence of this wedge of crys-
talline rock, disturbing the continuity of the sedimentary strata, is dne
to a fault which has brought up the floor on which the Newark rocks
were deposited, together with the basal conglomerate which rests npon
it.  Om the east side of the wedge near the Dover mines the Newark
rocks are disturbed and fanlted, and have o general southwest inclina-
tion at augles varying from 15 to 20 degrees. On the west side the
stratified rocks are also much disturbed and fanlted, and in general dip
eastward.

West border of the area.—The Dover mines, on the north side of the
James, aid the Powhatan, Norwood, and OId 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 eonstituting a single district. In this
distriet, as hias been demonstrated by mining operations, the inclina-
tions of the rocky change abruptly from northwest at some loeali-
ties to sontheast at others mear at hand, the inelinations 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
struetnre is especially well illustrated in the Norwood mine, in which
the coul in certain of the fault basins has been worked out and the
torms of the troughs demonstrated. These mines are loeated on the
low Dluft bordering the flood plain of the James, and the coal comes to
thoe surface, although the lines of outerop are concealed by superficial
clays and gravels. The coal is worked by means of “slopes "Jdollowing
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 slopo
liad been excavated, following the inclination of the strata, for abont
300 fect, andd cexposed sections of two coal seams, both of which are
irregular in thickness, owing to disturbauces along small fanlts. Three
prineipal fuults 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 ecastward at angles of
from G0 to 70 degrees with a horizontal plane.  Each of the fanlt blocks
is tilted at an angle of 20 to 30 degrees toward themnorthwest. Af the
bottom of the slope another fault of greater magnitude was eucoun-
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 mcre
“stringer” of comminuted and slickensided fragments, The fractur-
ing and erushing 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 cases the slickensided fragments,
measuring an ineh or two in diameter, can be removed with the hand.
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Owing to the drag of fhe strata on the thrown side of the faults, the
dip of the Leds scems to be in opposite directions from the lines of dis-
placement, and decreases in inclination a few feet distant. This ocenr-
rence has led the miners of this distriet to apply the term “roll” to
these disturbances. In some instances it was apparent that metion
had taken place throughout a belt of comminuted and slickensided
fragments or ¢ fault rock,” several feet hroad, thus rendering it inpossi-
ble to indicate a precise line of fracture.

These displacements are accompanied by @& thinning of the coal adja-
cent to the planes of fracture and a thickenipg i the central portion
of the fault blocks. This plenomwenon has been observed in many
othier mines in the Richmond area and is probably the explanation of
the great thickness reported in some of the coai seams along the east-
ern margin of the area and in detached basins adjacent thereto.

Eust border of the area—In the neighborhood of Midlothian there is
a double line of coal outerops separated by o strip of crystalline rocks
having a breadth of approximately 2,000 feet. The western lime of
outerop marks approximately the boundary of the main coal field, while
the eastern line is formed by coal seams in detached basins. Mining
in this region has demonstrated that there are at least two separate
basing 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 indiented on some maps as
falling in line with these, but whether they form separate basins or not
is nncertain.  So far as the dominating structure of the region ix cou-
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 Ly many small fauits, are inclined westward al 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 outerop. It is also re-
ported that the coal seams are thin along their outerops and thicker in
the central part of the basins, The structure of these basins was not
aceurately recorded during the time that coal wax being removed and
it iz now impracticable satisfuctorily to renew their study., IFrom such
observations as I was able to make, aided by the writings of Lyell and
the verbal reports of miners who heiped 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 planc of fanlting and thus simulate a
sharply folded synelinal. The fault which cut off the basins follows
their western horder 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 oceupying a detached fault basin, The main faalt to which
this little area owes its depression, and consequent preservation, follows
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its west border. The bluft 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 ecastward. In this area,
as in the Green Hole and Black Heath basins, some of the soft strata
appear to have parallel lines of outerop.  The line of supposed outerop
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 outerops and thickens in the cen-
ter of the fault blocks. As in the areas mentioned above, the struc.
ture simulates an abruptly folded syuclinal, with strata thickening in
the center. The coal in this area is inueh broken and slickensided, and
secondary faults were encountered during mining operations. Theroof
of shale above the coal is in many places s mass of comminuted and
slickensided fragments, which in some instaneces during mining oper-
ations flowed out from openings like so much gravel. Here, as else-
where in the secondary areas and in the bordering outerops of the
Rickmond coal field, the difficulties and uncertamties of mining were
greatly enhaneed by the fanlting 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
1885, this was the only point at which active mining operations were
being carried on.  The “ineline” 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 8. 109 307 W, agreeing very
nearly with similar measnrements at Midlothian. At the date men:
tioned, mining operations were limited on the west by a fault, striking
abount north and south, the throw of which was undetermined but ex-
ceedls 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 stracture, 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 refurn 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 erystalline rock, has been determined. A
cross fracture is indicated by a break and oftset in the line of coal out-
crops just east of Midlothian. The tongue of erystalline rock penetrat-
ing the main Richmond area at the extreme northern end, as shown on
Pl. v, seems also to be due to a fault which has brought up the
crystalline floor on which the Newark rocks rest. The actual preseuce
of such a fanlt, however, has not been demonstrated by observation.

Failures in mining due to geological structure.—It is safe to say that 4
large part of the failures which have attended the working of the coal
in the Richmond coal field are due to the faulting and crushing that
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the rocks have suffered. Miﬁing has been attempted ouly along the
immediate borders of the main arca and in the swall secondary basins,
that iy, 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 sufheiently thick and of such a quality that it would
repay mining at the considerable depth at which it oecurs.  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 eftfect of which on
the coal, whether to decrease or inerease its value, cannot 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 spontaleous 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
oceur are in themselves sufficient indication that reservoirs of oil and
gas need not be looked for.

STRUCITURE OF THE DEEY RIVER AREA.

The most usual dip of the strata in this area is sontheast at an average
angle of perhaprs 15 degrees. Fuaults arc exposed in several of the ex-
cavations nlong the railroads crossing the areqa, and ehanges of dip veeur
adjacent to many of the trap dikes which break through the stratitied
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 erystalline rocks of the eastern border,
where it is crossed by the Piedmont Air Line Railroad, 13 milesawest
of Cuarey, is well exposed. The Newark strata at the junction counsist
of a coarse, breeciated 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
arca, immediately 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 north 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 Newarlk.
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On Kerr's!' geologicad map of North Carolina, three small detached
areas of the Newark system are represcuted as ocewrring about 20 miles
cast of the castern border of the main arean and 10 miles south of
Raleigly, but no observations on the character or structure of these
cutlicrs are know, .

Without entering into a detailed account of observations made by
the writer in the Deep river area, it may be stated that the cvidence
throughout is decidedly in favor of the prevailing fault structure.
There is an absence of anticlinals and synclinals, and also an absence
of a continnous monoclinal dip throughout the area, as has beeu stated.

STRUCTURE OF THE WADESBORO AREA.

In thig, as in the Deep river area, the prevailing dip is southeast,
but there are many cxceptions in which the inclination is reversed
aloug lines of displacements or adjacent to trap dikes. There are also
outlying or secondary areas that still further illustrate the fault strue-
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 systemn, is exposed
along the Caroling Central railroad from Lylesville westward through
Wadcsboro, to the western margin of the area.  The width of the Now-
ark rocks aloug this line, including two tongues of erystalline rock
penetiating 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 I’ 1X., On the same plate is a more detailed
seetion 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 | mile the rocks are granitic and deeply decomposed.
Bordering the grauite on the west are the Newark beds. The Newark
strata adjacent to the castern border of the area are commposed of the
débris of granitic rocks, plainly derived from the erystaline 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 Potomae for-
mation; bot the refations 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 aceompanying sections, is
westward at angles varying from 40 to 20 degrees., The dip then
changes abruptly near a trap dike, and the strata are inelined south-
eastward at an angle varying from 15 to 20 degrees. This general in-
clination prevails all the way across the remainder of the section until
the erystalline rocks interrupting the continuity of the Newark beds
Jjust cast of Browns creek are reached,

It this section over fifty trap dikes were observed, ranging from a
few inches to over 50 feet in width, and at least fourteen displacements

iIn Lep. Geol. Surv, of North Caroling, 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 construeted 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 34 miles west of Wadesboro, which is
indicated 2t the bottom of Pl 1x. In this cut there are four well
exposed fanlts, besides abrupt changes in the inclination of the strata
adjacent to the trap dikes. The displacements in each instance have
a throw of less than 50 feet, and with one exception are normal faults,
hading westward. The exception is a reversed fault, as shown in the
section, u photograph of which is reproduced in Pl. x11.  Comminuted
rock occurs along the immediate plane of the faunlt, and a triangular
block of sandstone is in¢luded in it. The structure in Bogans cut is
rendered unusunally plain by the countrast 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 smootl slopes record vertical movements.

A mile and a half west of Bogans cut the basal couglomerate of the
Newark gystem comes to the surface with an easterly dip of about 23
degrees, and rests on erystalline 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 Newurk
system again appears, dipping eastward at a high angle, and continues
to be again exposed occasionally for 24 miles along the railroad, In this
portion of the section the rocks are shales aud sandstones, traversed by
many trap dikes and broken by several faults. The basal member of
the series again appears, as shown on PL 1X, with an easterly dip of
about 40 degrees, and Testing upon metamorphosed rocks. West of
thig junction the metamorphesed 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 roeks is lrere plainly indicated by a band
of comminuted tragments. The conglomerate on both sides of the up-
thrust slates is composed of the same rock in rounded and angular
masses, aml 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 then begin and con-
tinue indefinitely.

In the section just described the basal eonglomerate is exposed four
times by faunlting. There are also, as we have seen, many faults not of
suflicient 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 nmmber of trap dikes penetrating them.
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The Wadesboro area as a whole is depressed below the level of
the sarrounding 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 strueture
of the rocks beneath, South of Bogans cut, near Whites store, theré is
a high north and south ridge composed of erystallive 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 basius, as in the case of the numerous ontly-
ing areas previously noted, The first of these visited is abouwt 3 miles
east of the eastern border of the nain area in the valley of Mountain
ereek, Itis between 2 and 3 miles long from north to south and perhaps
a quarter of a mile browd. 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 castward L5
degrecs. :

My notes show many other details of structure which are in harmony
with the general conclnsions preseuted above, and strengthen the
hypothesis that the Wadesboro area, like others in the system to which
it belongs, is characterized by diverse monoclinal strueture due to the
tilting of faulted blocks.

SUMMARY.

The brief aceount given in this ¢hapter of owr present knowledge of
the structure of the Newark system, shiows that it is monoclinal throngh-
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 instauces 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 difficnlt and many times
impossible to trace.

While faults are nnmerous, pronounced folds are absent. Broad,
gentle undulations do oceur, however, especially in the broader areas,
and in the Conuecticut 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 faudting is as impor-
tant an element in the structure of the Atlantie coast plain as it is in
the Great basin. These two regions have this important difference,
however: In the Great basiu the fanlt scarps stand in relief and form
mountain rapges, 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 roeks, 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
Dayis,! in discussing the deformation of the rocks of that system of the

Fii. 3.—Ideal vast and west sections of Connecticut valley area previous te deformation.

Connecticut valley. Starting with horizontal Newark strata deposited
on the truncated edges of highly inclined erystalline beds, Davis shows
that a force of compression, acting at right angles to the bedding of
the crystalline rocks, would increase their inclination and caunse the beds
of which they are composed to slip onc 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 bLe carried upward
through the superjacent stratified beds, aud 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

1U. 8. Geol. Burv,, Tth Aun, Rpt., 1885-'86, Washington, 1848, pp. 486490,
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of the intruded trap sheets, and one on the right to explain the suecessive
overflows of trap that appeared at times during the depression of the
Connecticut valley arca and the accmumnulation 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
affocted by lateral compression. The compression eansed the strata in
the schist to slip one on another, thus inercasing 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 m a
uniform direction.

F1:. +.—Ideal vast and west scction of Connocticut Valley area after deformation.

The cccurrence ot reverse fanlts has also been considered by Davis,
and their origin explained by o enrvature of the underlying sehistose
strata in place of the more regular hedding previously indicated, as
shown in the following diagram:*

This attractive hypothesis finds some support outside of the Con-
necticnt valley arca, in the fact that the strike of the numerous faults
in the Newark rocks south of Connecticut, is in & 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
continming 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 counditions for
tracing faults from stratified to erystalline rocks are better than in any
other area.

As shown in & preceding section of this paper, a general study of the
structure of the Newark system should include the consideration of the
origiv of the trap dikes and sheets which traverse it. Like the faults,

! For a more recent disensgion of the structure of the Connecticut valley area seo an article by J. D.
Dana, On Percival's map of the Jura-Trias trap belt of central Connecticut, with obscrvations on
the npturning or mountain-making disturbance of the formation. Am. Jour. Sei., 3d ser., vol, XL,
pp. 439447, PL xvL. ’
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these are due to a disturbance and breaking of the strata. While it is
highly probable that the faunlting and injection of igneous rocks are
portions of the same process, yet this has not been proved. It may be
presumed, it the sabsidence 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 contemporancous
overflows of igneous rock came to the surface through tissures thos
formed. Subsequent faulting may have been accompanied by the in-
jection of dikes 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 ig 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 than 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 convenienee 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 HYPOTHERIS 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 valley 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?in an essay on the geological
history of New York, island and havbor, in the following language:

The trough between the New York axis and the Blne Ridge was oceupied by water,
and in this trough the Triassic [Newark] shales and sandstones were deposited. A

similar trough eaat of New York, where now is the valley of the Connecticut, was also
a lagoon er estuary in which similar sediments accumnlated.

These conelusions are again stated in a recent monograph of the fossil
fishes and fossil plants of the rocks under consideration.’

! Acadian Geology, 3d. ed., 1878, pp. 86, 87.
2T'op. Sci. Monthly vol, xym, 1878, p. 644,
3 1. 8. Geological Survey, Mon., vol. x1v, 1888, p. 6.
i}
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Somewhat similar conclusions Lave been reached by Davis,! and may
be found in his recent contribution to the study of the structure of the
Connectieut valley region.

The most definite statement of the local-basin hypothesis that has
been published is Emerson’s graphie description of the condition of the
Connecticut valley at the time it received its filling of sandstone: *

If one will picture the Lroad valley [of the Connecticut] from Pelligm across to
Westhampton [Massachusetta] as a half mile deeper than the present rviver, and im-
agine the rocky snrface of the npland as half a mile higher than now, with the canal-
like channel filled by the fiord waters to n height above the level of Mount Holyoke,
while the hordering streams swept sand and gravel into the basin and stroug cur-
rents spread the matoerinl over ita bottom, he will have a rude outline of Triassic
{Newark] times in the valley.

The picture suggested by this clear deseription is of a plateau region
cut by a profound canyon a mile in depth, where now the Connecticut
flows.

Percival * remarks that the two Newark areas of Connecticut are of a
loeal, isolated charaeter, eagh forming a complete system in itself, and
apparently independent of any more extensive formation.

Dana* has expressed the opinion that the Conneeticut 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 smal. Newark areas in Virginia and North Carolina, which con-
tam coal, have been regarded as owing their origin to the filling of
loeal 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 T will attempt a gen-
eral statement of the local-basin hypothesis:

During the Newark period the Atlantie horder 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 iz the region of the Connecticut by eresion,
apparently, but in the other cases probably by orographic movement,
which held lakes, or being conneected with the ocean, formed estuaries,
fiords, ete. Into these basins the debris from the adjacent land surface,
composedl of crystalline rocks, was carried and deposited, Since the
filling of the basivs the strata aceumulated in them have been tilted,
but beyond this there has been no pronouneced orographie movement
and no very considerable amount of erosion.

VU, 8. Geological Survey, Seventh Ann. Rept., 1888, pp. 461-462.

2In Gazetteer of Hampshire county, Massachuseits. [From] 1654-1887, Compiled by W. B. Gray,
Syracuse, New York. [1888] p. 18.

2 Rept. Geol. of Connecticut, 1842, 1. 430,

4 Am. Jour. Sei., 3d ser., 1879, vol. xvi1, p. 310

& Klements of Geology, 2d ed., 1882, p. 453.

& Richmond Coal Fields, Virginia, hy W, Clifford, Manchester [England] Geol. Soc. Traus., vol. XI1X.
1888, p. 333
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T™HE BI_EOAD-TERRANE HYPOTHESIS STATED,

The former eomnection of varions 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
seew to have originated in a lung, 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 oepened into the ocean somewhere
near the present position of the Raritan and New York bays.

The former éxtension of the cocks of the Newark system beyond the
boundaries of the areas now remaining, although suggested by Maclure®
as early as 1517, seems to have been first clearly indicated by Kerr,?
who sought to explain the opposite dips of the roeks of the Deep river
and Dan river coal fields of North Carolina on the hypothesis that the
two areas were formerly nunited and owe their separation to tlre 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 o 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 snggested by Lesley.*

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,® who extended it to the Connectieut 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. The various areas of the Newark sys-
tem in Virginia, aceording to Heinrich,” were formerly connected, and
their continnity was broken by a slow and unequal movement of the
floor of erystalline 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 mueh
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 sinee they were deposited, and that they have
suffered very greatly from erosion. .

Description of the Geol. of New Jersey, final roport, Philadelphia, 1840, 12mo., . 115.
2Qbservations on the Geology of the United States, Fhiladelphia, 1817, p. 41.

3Rep. of the Geol. Surv. of North Carolina, vol.1; Raleigh, 1875, p. 141.

4Cited in Coal Regions of Amecrica, by J. Macfarlane, 3d ed., New York, 1877, p. 512

& Am. Jour. Sci., 3rd ser., vol. X11, 1876, p, 289.

§New York Aecad. Sci., Aon., vol.1, 1878, p. 220-244; alas in Awmer, Nat., vol. xtv, 1880, pp. 703-712.
7 Am. Inst. Mining Eng., Trana., vol. vi, 1879, pp. 227-274,
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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 bonndaries has been made and perhaps should not be expected.
That the varions areas are now isolated, and are formed of débris
derived trom erystalline rocks of the same character as those now bor-
dering them, seems to beall 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:t ’

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 formstion to the coarse sandstoues and conglomerates that
characterize the margin is usnally cited as implying a narrow limitation of the area
of the deposits, but it is not yet demonstrated that the finer central strata are the
equivalents of the conrser marginsal layers. The latter may mark localities on the
wlvancing shore during submergence that were favoralble to the formation of coarse
deposits, while the former ay correspond to a later date of more general submer-
genes ; moreover, in solme cases the finer shales approach elose to the present margin
of the formation. No isolated outliers of the formation have yet been discovered,
unless the little Sonthbury-Woodbury area in western Conunecticnt be so regarded,
but the region around the area that is atill covered by the Trinssic [Newark] rocks
hias been elevated to an altitude and daring a time suflicient to have suffered mnch
losa by post-Trinssic erogion. The general freedom of the same surrounding region
frow the igneons roeks so closely agsociated with the Triassic formation in its vari-
ous areas along the Atlantic slope may also snggest its escape from Triassic sub-
mergence; but in onr present state of knowledge cmicerning the cause of this pecul-
iar asseciation it can hardly he employed in thisargument. It therefore does not
geent iimpossible that the original Triassie area way have been much larger than the
present, but the burden of proof lies elearly in those who would contend for what
now appears Lo be so far 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 inecompleteness of all of the Newark areas now remain-
ing. Second. The presence of marginal fanlts which have determnined
the limits of some of the arcas in certain directions. Third. Evidence
of great crosion since the Newark rocks were deposited.

It is well known that when water basins become filled by sediment

! Seventh Anu, Rep. U. S, Geol, Survey, 1888, pp. 461 462,




RUSSELL.} TIWE 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 arve 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 npon it. A
horizontal seetion of such a deposit taken at any horizon above the
basal conglomerate first laid down would show a eentral area of fine
material surrounded by a fringe of coarse detritus.

In no ingtance in the various Newark areas now remaining does sueh
an arrangement appear. Along portions of the margins of some of the
areas referred to coarse deposits are found, bat 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, heen deter-
mined by displacement and subsequent erosion. The marginal faults
referred to frequently "bring fine grained Newark rocks in direet con-
tact with bordering arens of erystalline rock, thus proving conclusively
that the original extent of the sedimentary beds was beyond the limits
indicated by this present outerop.

Evidence of great erosion.since the Newark period is furnished by
the topographic relief of the outeropping edges of intronded 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 subserial erosion. To bring
about the conditions now prevailing very large portions of the original
deposits must have been removed.

The oceurrence of soft strata of shale and sandstone dipping in one
uniform direction over large areas, which are now nearly at base level,
demonstrates that mueh erosion has taken place. The amount of this
erosion can not be quantitatively determined, but | think that every
geologist who has studied the matter will agree with me that many
huundreds and possibly thousands of feet of strata have been removed
from the areas in gquestion. This again lmplies that the areas now ocen-
pied by the system are remnants of the original deposits,

The Potomae formation rests unconformably 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 evidenee 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 arcas now occupied by the

1 Three formations of the Middle Atlantic 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, ocenpied in
part by the Newark system, was being redueced 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-
wrial agencies eould 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 surronnding the islands oceupied
by the Newark system—all tend in one direction, and furnish eunula-
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.

GRBJECTIONS T0 THE BROAD-TERRANE HYPOTHESIS.

Although the broad-terrane hypothesis has met%with but a limited
number of adherents, only a few specific objections have been made to it,

Newberry? 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 he
left. Tt 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 111, Tt is situated.16 miles west of the west
border of the Connecticut valley area, and probably owes its preserva-
tiop 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 stadiesof this area as have heen
made.

1t is implied in the objection eited 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 fect 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

1 The (Geographical Devolopent of Northern New Joracy, in Boston Soe. Nat. Hist. Proc., vol. xxav,
1889, pp. 265-427.

2 The (ienl. Hist. of Naw York Tsland and Harbor. Top. Sci. Monthly, vol. X1, 1878, p. 646. Also
. 8. Geol. Survey, Monograph vol. Xtv, 1888, p. 6.
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an accepted prineipal 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, ineluding thick
sheets of trap, elevated sufficiently to seeure rapid transportation, their
erosion would be certain. The laws of subwerial deeay 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 onthe crystalline schists, with no trace of the
Newark system between. It is claimed that * this wounld indicate 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, near its
western border, as has been shown by Cook,” 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 locility referred to in New
Jersey.

The conelusion that there wasa line of elevation through New York,
Trenton, ete,, after the Newark period and before the deposition of sne-
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 subjeet, but from personal observation, is that each of
the Newark areas was originally mueh 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. .

1. 8. Geol. Survey, Monograph vol. X1v, 1888, p. 6.
27. 8. Geol. Survey, Monograph vol. 1X, 1885, p.x. Seso aldo record of wella at Perth Ambay, N, T,
Geol. Survey of New Jersey, Ann. Rep. for 1885, p. 111.



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 npon
anothier. 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 hiave to be eliminated.
Overflows of voleanic rocks and ejections of voleanic ash may play the
role of sedimentary beds and form a time record by weans of which
the relative age of terranes not themselves in contact may be deter-
mined,

Contuined 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-
1ation to widely spread geological structure. For example,inthe Appa-
lachians a charadteristic structure has been impressed upon the strata
from the Coal- measuresdownward ; consequently any rocksin this region
not affected by the corrugations characteristicof the Appalachian struc-
ture, may be assumed to be of later date than the Coal-measures. Ina
similar way the relation of strata to a well determined series of faulis
or to a persistent system of dikes may be of serviee in indicating their
relative age. -

Relation to unconformities.—A series of rocks resting unconformably
on a lower series in one region and conformably on a lower series in
anothier 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 upper would
be expected to be later than the uncouformable lower series, for the
reason that great uncouformities 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, wounld requireaddi-
tional evidence before being accepted as a detinite 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 clastic 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 sueh debris
muay be sufficiently constant over wide arcas to be of assistance in
determining relative age. To illustrate, the rocks torming the surface
may sufter decomposition over » region of broad extent, and the result-
ing debris acquire certain characteristics, as a uniform red color, for
example, due to the incrustation of ferruginceus clay on the griins com.
posing it. The removal and deposition of this inerusted material might
produce rocks of similar appearance over broad areas and even in sep-
arate basins.

Rocks subjecied to heat, pressure, crust movement, ete,, have fre-
quently acquired a schistose structure, due to rearrangemeunt of the
mineral matter composing them—that is, they are metamorphosed,
Such alterations have been used as a basis for deciding on the age of
strata, nearly all metainorphosed rocks having formerly been considered
as Archean; but it is now kunown 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 serviee in
determining the relative age of terranes. I'or example, 2 metamor-
phosed terrance may be considered as the record of o 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 ierrane may be assumed to be younger than
other terranes with which they are wot in contact, but which can be
proved to be of the same age as or older than the metamorphosed ter-
rane. True, the metamorphizin of even the same stratom might not be
confined to a single period, but to the field geoclogist such an associa-
tion as suggested above would furnish a working hypothesis to be
proved or disproved by additional evidense, =
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Summary concerning physical phenomena.—Besides direct contact of
terrancs 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, volecanic
eruptions, metamorphism, and glaciation, The degree of confidence to
be placed gn correlations depending on relations to these phenomena
must be determined by the nature of the evidence in each <ase. Close
correlation of strata, except by contact and unbroken stratigraphical
glecession, 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 inciosed lakes, ete., aecording to
their chemical composition, is fruitful of results, but is foreign to the
present discussion. The chemical changes involved in disintegration,
decomposition, lithification, ete,, may be included under lithological char-
acters.  In the lithological comparison of clastic rocks their mineralogi-
cal and chenical 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 ecooling 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 tiwe.

LIFE RECORDS AN 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 carth. Biclogy 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 organie
remains ocenr.  This se-emingly simple and direct method of correlation,
however, has many limitations which it will be well te glance at betore
attempting to apply it.
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Iwmperfections of the geological record.—Throunghout 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 débris thus formed has been carried nto the ses 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.
Largeé portions of the strata with these records impressed npon 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 eomposing stratified rocks has been worked over and over and
large portions of the life records obliterated. Again, large portious 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 solutious through them, and their organic
records crushed and obliterated or removed in solution. The lack of
dense tissues 1n 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, whiclh, owing to the slow-
ness with which sedimentation takes pluce in the depth of the ocean,
and to the persistence of oceanie basins, is even of rarer occurrence in
a fossil condition than the fanna of the land. The aniwmals whose
remains are most frequently found in the rocks are those that inhabit
the littoral zone, where sedimentation has always beeu the most active
and where slow subsidence is frequently in progress.

In these several ways, and in ofhers 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
geologicul record ” has acquired a well understood meaning.

Imperfections of vur knowledge of the geological record.—Besides the
incompleteness of the geological record ifself, there i3 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 deseriptions of new forms of life which appear from
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year to year in increasing instead of diminishing yumbers. Explora-
tious in all parts of the earth are constantly bringing to light not ounly
new species but new geuera 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 occupicd by
the sea shows that large portions of the life record lie so completely
beyond the limits of search that wan 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 examiued, the im-
perfections of our knowledge of the imperfect geological record becomes
apparent.

Influence of distribution on the life records.—The usefuluess of the life
history of the earth as u means of correlating geological terranes is still
further complicated by a principle inherent m lhife-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 enviren-
ment.

Whether life began at one or many centers there is no definite proot,
but assuming a8 the simplest postulate that it spread from one center and
during the lapse of ages expanded over fhe whole carth, advaneing at
the same time to higher and higher stages of development, the specific
forms in various regtons 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 tury, originate new centers of distribution and lead to
the establishment of distinet colonies, from which in their turn, again,
new forms wounld 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;
henee if sedimentation had been continuous over the whole ecarth, the
organic remains entombed ut 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 charae.
ter of the sea bottom, the abundance or scarcety of food, and many
other conditions determine the character of the orgunic remains now
being imbedded in sediments. Even in different portions of the same
strata within limited areas the organic forms are diverse. These con-
giderations and others that might be enumerated seemingly indicate
that the life record has too many wodifying conditions to render it
available a8 a basis for geological correlation.

On the other hand, it may be urged that development in many in-
stances has been exceedingty slow and that genera and even species of
plants and animals, especially in the earlier stages of the eartl’s his.
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tory, 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 conld not have been the same. Species, and
even genera and families, might become extiuct in the region where
they first appeared long before their migrations had carried them to
distant regions. IHeunce 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 eontaining 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 ¢ contemporancity 7 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 extinetion of species, genera, ete. 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 & record to draw thelines connecting groups,
systems, series, etc., as at present understood? Where would the
limit between Paleozoic and Mesozoie, or between Mesozoic and Ceno-
zoic, oceur?

As a matter of fact, the physical breaks in the life record have been
the principal means of establishing divisious in the scale. Tle 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 1s
without question the mnst valuable means of eorrelation 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 priucipal objection that cam be raised to the manuer in which the
method has been applied.

This brings us to the consideration of the standard of geological cor-
relation first used.

The Furopean 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 eonsidered as contemporaneous,
except in a very broad sense, has already been referred to. 'We have
also geen that even in regions of limited extent the lithologieal char-

Bull, 86—§ :
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acters frequently of the same stratwm 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 sodimentation, or affected
by the same physical breaks, it is apparent that neither the succession
of organic forms nor the suceession 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 fivst studied in Iurope is an aceident 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 numerons 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 failare. 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, someo account of which is
given in the sueceeding pages of this paper.

An essay on the fiora of the Richmond area has come to hand, which
illustrates the method followed by many paleontologists in attempting
o correlate widely separated terranes. 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 hiin for comparative study. As determined
by Stur, many of the fossil plants from the Richmond eoal 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 Europeis 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 hox of American specimens and our specimens jn hand,
Clover Hill on the ono hand and the Lunz sandstone on the other, have a great num-
ber of plant species in commeon, and should, therefore, be regarled as contemporane-

ous, particularly as most of the species that have thns far been regarded as pecu-
liarly Virginian, are precisely the ones found at Lunz. The apecies enmmerated,

! Die Lanzer (Lettenkohlen) Flora in den ** older Mesozoic beds of the Coal Field of eastern Virginia.”
In Verhandlungen der k. k. genlogischen Reichaanatalt, Nr. 10, 1888, pp. 203-217. The passages quoted
were tranalated by Robert Stein, of the 1.5, Geotogical Survey.
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however, show also that Clover Hill comprises, besides the Lunz sandstone, also g
part of tho flera of the bituminons slate of Raibd (p, 211).

Thus we have recognized in the coal ficld of Richmond representatives of the Weng
slate, the Aon slate, the Reingraben slate, tho bituminous slate of Raibl, and the
Lunz sandstone, that is, the equivalent of the Lettenkohle group of Germany.

What lica under it should represent the Gorman Muschelkalk, possibly also the
the Bunter Sandstone, while the roof of the Richmond Coal-measures should repre-
sent the German Kenper.

This remarkable result, furnishing a starting point for coutinued stndies of the
deposits that have Dbeen compared amd identified and declared contemporanecns,
could be obtained only through the nssistance of our Washington geologists * *  *
{p. 212).

The result obtained is of a nature to set forth the utility of the procedure cmployed
in this case.

I must not allow this occeasion to piss 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  * * * {hat as late as the time of the Lettenkolle, the species of
the flora then prevailing possessed an enormously vast distribution on an area of
whose dimensions wo may forin an idea by drawing an a4r line drawn between Vienna,
Gerinany {Lettenkohle), and Richmond, Virginia (p. 212).

Near the end of the essay, another passage, bearing on the correla-
tion of American terranes, reads as follows:

* * * T am convinced that shipments of plants from the American Culm and
Carboniferons, which may possibly he sent to me, will enable me to demonstrate the
various divisions and series of strata in that country, just as I was cnabled, by the
gshipment of Lunz plants from Riclinond, to define the age of the Older Mesozoic
flora on the James rniver in Virginia (p. 216).

Councerning the actual identity of many of the plants of the Newark
system with those of the Lettenkohlen I am not able to offer an opinion;
but such an exceptional oceurrence, it seems to me, should be fully veri-
fied before being used as the basis for detailed correlation. If a large
number of the plantsof the Newark and of the Lettenkohlen arcidentical,
is it necessary to conclude that they were contemporaneous? Asalready
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 gobeyond
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 eertain agsump-
tions the verity of which is more than questionable. Oue of these as-
sumptions is that sedimentation progressed in the same order in the
Virginia region that it did in Central Burope. This implies that eleva-
tion and depression of the earth’s crust produeing changes in sedimenta-
tion occurred synchronously in the areas referred to, Snch a eoincidence
is far from probable, und, 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
portien of the European standards, point to the absence of a logical
basis in the method of correlation indicated in the above quofations,
and render it evident that we must be skeptical as to the accuracy of
the very definite conelusions there reached.

That the strata of each separate land area should be studied and
correlated so far as possible among themselves hefore 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.” 1t is there
shown that the Chico-Tejon series of the Pacific coast, containing a
well characterized Cretaceous fanna 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 Mexieo,
where an unbroken succession exists between "aleozoic 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
Nustrate 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 eould 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 eriti-
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. Thig is well illus-
trated by the manner in which sediments are now being deposited along
the Atlantie 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

LAn. Assoo, Adv, Sci., Proc., vol, xxxvil, 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.

Moreaver, 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
geologieal series. ]

These considerations show in a general way, and without taking
account of orogenie disturbances, that the sedimentary strata of which
the earth’s crust is largely composed may be considered as a series of
irregnlar lenticular sheets, some of which are piled in an orderly
sequence; others touch only on their edges; others are ecompletely sep-
arvated 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 ¢ther means, The correlation
of these various strata the world over i one of the problems that
geologists have before them. What is the most practicable way of
aecomplishing 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 phenomensa
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 prae-
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 thisg parpose. The only resource, therefore, iy 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
ghall 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 modifieations in various regions. Sueh a standard, when well
advaneed toward completion, conld be used for the determination of
the homotaxial relation of the terranes in various regions, and wounld
serve as an important factor in determining what general scheme of
classification 1s 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 eontinental 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. liven when this ideal stage is
reached it will probably be tound that the correlation, even of systems
in widely separated regions, will still be general and not specifie.

In studying the geology of any region, the primary aim should be to
establish the snecession 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 earefully studied. The fossils from
various natnral subdivisions should be preserved separately and saub-
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 geuneral way and after many fossils have been collected from the
contained organie 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 oecurring in Europe. Tlis correlation hag 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
seale, and Buropean 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 deecigion. The result is that Furopean names have been fastened
especially on the larger divisions of the geological eolumn, without
adequate proof that the groups, systems, series, ete., thus designated
correspond, except in the most general wa¥, with those bearing similar
names across the Atlantie.  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 coinecide 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 Burope. 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 Kurope, and in this scuse their position is deter-
mined. But when the pringiples of correlation are carried to the smaller
divisions in the column, as many geologists and paleobiclogists have
attempted to do, failure has resulted.

The firm manner in which the European names have been fastened
to the Ameriean rock scries 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 Jurassie, 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 exeept in the most general way, with Euro-
pean systems. 1t 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. 1t is in fact only after the biological sue-
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, ete., along the Atlantic
border, which form a sharply defined system, limited above and below
by great nnconformities, 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 naturai 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 sec the work continued. The value of fossils as
a practicable means for eorrelating strata, affer 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 nsed
at least tentatively in establishing the homotaxial position of terranes
in widely separated areas. By applying and correcting fhe 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.' In
the Conneecticut valley the system is underiain unconformably by meta-
morphosed and erystalline rocks, believed to be in part of lower Silurian
age. In the northern part of the New York-Virginia area the rocks be--
neaththe Newark are also erystallized and their ageasyet undetermined.
In the southern portion of the western Dborder 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 beneaththe 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 erust 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 Seotin.

The nature of the nunconformity 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 evidenee 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 Potomae, As described by McGee,? 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.
Theunconformity between the Newark system and the Cretaceous rocks
Testing 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 Riclimond 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 ercded 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.

! Aeadian Geology, 31 ed., London, 1878, pp. 86-113.
* Three formations in the middlo of the Atlantic slope. In Am. Jour. Sei., 3d ser., vol. xxxv, 1888, pp.
134-136.
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The evidence turnished by the formations resting unconformably
upon the Newark system is such as to prove that the rocks of that
system were upheaved, tuulted, 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 erust movements on
a grand scale as well as decay and erosion took place, intervences 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 Carbouniferous rocks ‘of the
Atlantic coast region, from which it is separated by a period of erosion,
and older than the Potoinae 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 toneigh-
boring terranes.

RELATION TO TERRANES IN THE WESTERN PART OF TITE UNITED STATES.

There are several rock series in the Rocky Monuntain region which
have been shown by their stratigraphie relations to be intermediate
between the Carboniferous and the COretaceous. 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 disenss at fhis 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
henece there is no adequate basis for close correlation.

A few plants collected by Newberry! at Abiquiu, New Mexico, were
determined by Lim 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 referved to are of about the samne age, and correspond with
the upper Triassic of Europe. Thesimilarity in age between the Newark
system and the terrane at Abiquin, New Mexico, is indicated also by
specific identity of the silicifiedd wood found in the two regions, ns has
recently been determined by Knowlton,?

A few fossil bones obtained by Cope, trom the so-called Triassic rocks
of New Mexico, have been determined by him to be closcly allied to the

1. 8. Geol, Snrv., Monograph vol, Xtv, pp. 14=15.  Seealso by the sate anthor, Roport of the Bx-
ploring expedition from Santa Fé, N. Mex., to the junction of the Grand and Green rivers of the great
Coloradoe of the West, in 1859, under the command of J, N, Macomb, Washington, 1876, pp. 141-148,
s, 4-8,

2 Aute, p. 29.
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reptilian retains 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
Come (Aurcra), Wyoming, near Canyon City, Colorado, and at other
points in the Rocky Mountain region, from so-called Jurassic rocks, are
considered by their diseoverer 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 indieated by organic remaing, therefore, the Newark system
may be considered as oceupying a place in the geological eolumn 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 Jurassie 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 conneetion 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 aceepted as provisional even Dy 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 inereased 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 mountainregion
has been established, and to wait for further evidence before deciding
that a close correlation is practicable.!

RELATION TO EUROI'EAN TERRANES.

No other system in America has been the subject of so much discus-
sion respecting its position in the Furopean standard of clasmﬁaa,tlon
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

! ‘-mue thia paper was written L, F. Ward, froi a comparison of the fossil plants of the New.xrk m.ui
of the Trias of the Rocky mounutain 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 dowrn at the same exact epoch as those of the Atlantic eoast; but,
agauming snch an agynelhronism, the question as to whether thiey are eavlier or later can not be profit-
ably considered with the prescut inauflicient data.” DBull, Geol. Soc, Am., vol, Xx11, 1891, p. 28.



RUSSELL.] CORRELATION BY VERTEBRATE REMAINS. 123

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 diseussed at this stage of geological study, the remainder of the
determinations referred to, and especially the more recent oues, corre-
late the rocks in question, either wholly or in part, with the Triassicor
the Jurassic systems of Europe. Without attempting to give the ehiron-
ological history of the discussions and eontroversies 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.' 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, larvie of insects, cases of minute erusta-
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 mollusean and insect fossils, the
only organic record at present available as a means of correlation are
vertebrates, crustaceans, and plants.

TESTIMONY OF THE VERTEBRATES,

Mammals.—The remains of small mammals were discovered by Em-
mons in the Newark rocka of North Carolina and referred by him to
the Permian, on account, prineipally, of the reptilian fossils associated
with them.* These remains were studied also by Leidy, who stated
that they find very close representatives in the Purbeck beds of the
Oolitic of England.> Thefossil mammalian jaws described by Eiumons
have recently been reexamined by Osborn, who concludes that they are
widely aberrant forms, and not closely related to any fossils hitherto
discovered. 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 distinet.®

1Home account of the variona detersinations of the ape of the Newark that have been maude is

given hy—

Lea, Isaac: Description of a feasil aaurian of the New Red Sandstene formation of Peunsylvania,
with svme account of the formation. In Philadelphia Aead. Nat. Sci. Jour., 2dser., vol. 11, 1850-1854,
pyp. 185-189.

Newberry,J. 5.: Fousil fishes and foasil plania of the ‘Trinssic rocks of New Jeravy il the Counect-
icut valley. U, 8. Geol. Surv,, Mon. vol. X1v, Washington, 1888, pp. 815,

Mareon, J.: The Triassic floea of Richmond, Virginia, Aw. Geol., vol v, 1890, pp. 160-174.

2 American Geology, part 6, Albany, 1857, pp. 95-96.

3 Philadelphia Acad. Nat, Sei,, Proe., vol. 1x, p. 150,

1 Philadelphin Acad. Nat. Sci., Proc., vol. XXXIX, 1887, p. 201,

& Am. Jour. Sed, 3d aer,, vol. XXXIII, p. 344,
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The siall munber of mammalian 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 oceur.

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 Pennsylvacia, 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 oceur alsoin the Triassie
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
Wartemberg. To quote the author’s words:? “1In 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
gooi 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 Mastodonsaurns points most strongly
to the age being that of the Keuper or upper divisions of the F'rias.”

The testimony of the fossil footprints so abandant in eertain 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 te
the same species. No fossil footprints found in other ¢ountries have a
sufficiently close relation to those of the Newark system fo 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 conelusion 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 bedsin 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.

1 Philadelphia Acad. Nat. Sci., Proe-, vol, x, p. 92.
* Am. Phil. Soc. Proc., vol. XXIV, 1887, p. 227,
3 Philadelphia Aead. Nat. Sei., Proc., vol. xvir, 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 Redlields,' 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 Iuaro-
pean forms, that they were of the age of the Lias.? Later, in discus-
sing a paper on the Coal-bearing roeks 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.*

By far the most important contribution te 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 Triassie,
and i8 the equivalent of the Rhetic beds of Germany. I1n reference to
the bearing of the fossil fishes on the question of age, he suys:® «The
fishes so abundant in our Trias | Newark | —Ischypterus and Catopterus—
have never been found in the Old World, and therefore throw no light
on the question. But their affinities are more with the Mesozoic fishes
{Jurassic and Cretaceous) than with Paleoniscus, ete., of the Permiun.
Much rarer fishes have recently been obtained by the speaker from the
Connecticut Trias—Dipleurus and Piycholopis—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 tishes
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. ¢

TESTIMONY 0OF THE CRUSTACEANS.

The minute fossil erustaceans of the Newark system were studied to
some extent by Emmons, Rogers, and others, and certain conclusions

7 Am. Assoc. Adv. 5¢i., Proc., vol. 1x, 1856, p. 185.

2 Geol. Soc., London, Quart. Jour., vol. 111, 1847, p. 275

* Am. Assoc. Adv.Sci., Proc., vol. 1v., 1850, p. 276,

4 Am. Acad. Proc., vol. 111, 18521857, p, 69,

& New York Acad. Bei. Trans., vol. v, 188586, p. 15.

8 U. 8. Geol. SBurv., Mon. vol. X1v, 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.! Insumming 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 Mesozoie
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 (earbonaceous shales at
the base of the Keuper,)”?

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 Mareou?® to assign them to the
same horizon as early as 1849,

The plants, like the reptilian remaius, were studied at an early date
by Emmons, who concluded from this apd other evidence that the
upper part. of the Newark system in North Carolina represeuted 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-
clided that ¢ Certair forms found in North Carolina are eharacteristic
of the Keuper and Marnes Irisées of Grermany, I'rance, and Switzer-
land; and certain other forms are closely related to the species found
in BEurope in the Keuper and Lower Lias, but are all different specifie-
ally; but there are none which are really Oolitic either in Virginia or
North Carolina,*

Rogers, in 1858, after reviewing all the available evidence as to the
geological position of the Newark system, reached the following con-
clusion:®

These strata are placed in parallelism with the Lower Mesozoic formatien of Eu-
rope—the Upper Triassic and the Lower Jurassic rocks—not merely through the few
European species which they possess, but gquite as obviously by the general aspect
or facies 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 meore 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

1 A Monograph on the Fossil Estheria. Paleontological Soc., London, 1862.
21bid, p- 1286.

3The Triassic flora'of Richmond, Virginia.,, Am. Geol., vol. v, 1880, pp. 163.
4+ Am. Assoc. Adv. Sei., Proe. vol. X1, 1858, p. 79.

5 Geol. of Penneylvania, 4to, Philadelphia, 1858, vol. 11, p. 697,
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remarkable resemblance to those of the Qolitic 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 he has no hesitation in referring the coal of eastern Virginia to
a place in the Oolitie system on the same general parallel, and with the
carbonaceous beds of Whitby and Broru, that is, in the lower part of
the Oolite group ' (. 300).

A few vegotable remains found in the Newark rocks of the Conneeti-
cut valley were tignred and described by Hitehcock, 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 fo this
examiuation,”

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,? 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.*  As stuted by this author there are 42 species of plants from
the Richmond area sufficiently weil 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 Rhétic 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 Jurassie géneric type found in the species pecul-
tar to Virginia (p. 95). There are 4 species identical with Rhetic
forms, and 8 allied to them, or 28 per cent. ‘The Rhetic ean, then, claim
the largest percentage ot identical and allied species. Among them
are some of the most abundant and characteristic forms of the Virgin-
ian flora. The great abundance and wide diffusion of the Macrotaene-
optereis magnifolia, and Ctenophyllum braunianwm give these plants
great weight.

Fontaine’s conclusion from the facts briefly indicated above is that
we must consider thig 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-

10n the age of the coal rock of castern Virginia. In Assoc. Am. Geologista and Naturalists, Traus.,
1840-1842, pp. 299-300.

2Ichnology of New England, Boston, 1358, pp. 5, 6, 7.

sElements of Geology, 6th od., 1686, p. 452,

4T, 8. Geol. Surv., Mon. vol. v, 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 Rajmaahal group, India,
is of Liassic age, there are 2 species identical with, and 6 nearly
allied to Jurassic plants, Seven species are identical and 8 closely
alled to Rhetic plants. Twenty-three per cent are peeuliar 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 Rhetie 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 Rhetie. In
his own words: “We are, then, I think, eutitled to consider that the
older Mesozoic flora of North Carolina and Virginia is most probably
Rhetie in age and certainly not older.”

“Some authors hold that the Rhetie 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, 1 think, be justified
by a study of the tlora, and 1 have, in this memoir, assuined its cor-
rectness” (p. 128).

Newberry, in his monograph on the fossil fishes and fossil plants of
the Newark system already referred to, ecucurs 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
Abiquiu, New Mexico, and at Sonora, Mexico. The anthor states that
this ¢ indieated a parallelism between the plant-bearing beds of the
Atlantic Trias [Newark] and those of New Mexico and Sonora, and go
far toprove that all of our Triassic rocks which have yet yielded plants
belong to the uppermost division of the system” (pp. 14-15).

Stur, ! in a review of Fontaine’s monograph on the flora of the older
Mesozoie.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 aunthor gives to his determinations is indicated in the quotations
given in this paper on pp. 114-115.

B. Zeiller? has also reviewed Fontaine’s monograph, and identified
certain of the plants there deseribed with those of the grés bigarré 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:

1Die Lunzer {Lottenkohlen) Flora in den ¢ older Mesozoic beds of the coal-ficld of eastern Virginia."
In Separatabdruck der Verhandlungen der k. k. geologischen Reichsanstalt No. 10, 1888, pp. 203-217.

18ur la présence, dans lo grés bigarré des Vosges, de I'Acrostichides rhombifolius, Fontaine, In
Société géelogique de France, Bull., 3 série, t. XV, p. 693-698, séance 18 Juin, 1888,
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Thus, without pretending, at so great & distance, to mnake a formal correlation, T
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, ana to place
them parallel with those of Biile (Neue Welt), Stuttgart and Lunz; that is to say,
at a level little different, on the whole, from that assigned te 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 seale 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. Hesays:! .

In the determination of the exact age of this sandstone, the only rock in this coun-
try east of the Mississippi occurring between the Carboniferons and the Cretaceous,
we ¢an not be too cautious in the nse of evidence. Omne or two considerstions 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 hus 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 fussils,
we shonld rather look to those which indicate the more recent period than those
which bear the other way. Thia criterion would bring ua right with regard to our own
epoch, while by avoiding it we might be able to prove that we in Ameriea 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 heterocercal 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 forniation; and we may be nearcst the truth
if we regard the whole formation as ¢cortespounding to the Lias and the latter half to
the Trias. The examinations by Mr. Heer accord with this conclusion. The Euroe-
pean subdivisions of the Trias we should not look for on this continent, cven if we
had the whole of the formation, any more than the Eurepean subdivisions of the
Devonian in the American Devonian. American geology is deeply intercsted in the
decision of this question, and owes much to Prof. Emmons for all that he Las done
toward its elucidation. ’

SUMMARY.

The conclasions reached, as indicated above, by those best qualified
to determine the nearest equivalents of the Newark system in the geo-
logical series of Hurope, present some diversity.

The Batrachians and reptiles.as 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
Jurasgie,

P Am, Jour, Sci., % ser,, vol. XXI1X, 1857, pp. 429-430,

Bull, 86—9
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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 Triassie 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.!

This brief résumé 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 las to depend on the paleontologist for the correlation of
gtrata in widely separated regions, is thus furnished with all the data
available on which to base his eonclusions. It is probable that the
evidence, as it now stands, when considered by various persons, will be
interpreted in two ways.

Those who arc inclined to beliove that a close correlation is possible
between the divisions of the geological column in America and Europe,
will probably demand further evidence and will ¢ontinue 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 Earope admit of correlation only in a
broad, general way, will conclude that the correspondence reached from
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 & great unconformity both above and below, and that
it belongs in the lower portion of the Mesozoie 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.

1The most reeent review of the relation of the Tessil plants of the Newark to the Triasaic flora of
Earope which has come to hand is by L. 1% Ward (Iull. Geol. Soe, A, vol. 111, 1891, pp. 23-31). The.
conclusion reached js that our present knewledge fixes 1he horizon of the Newark * with almost
absolute certainty at the summit of the Triassic system, and narrows the discussion down chigfly to
the mere verbal question whether itshall e ealled Rhetic or Kenper. * % * The heds that seem to
be most nearly identical, so far is the plants are concerned, are those of TLungz, in Austria, and of
Newe Welt, near Baale, in Switzerland.  These have been placed by the best European geologists in
the Upper Eeuper. Our American Trins [Newark] can searcely be lower than this, and is prebably can
not be higher than the Rhetic beda 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 T0O TERRANES OF ASIA AND CENTRAL AMERICA.

Direct ecomparisons have been made by Newberry between the fossil
plants of the Newark system and similar fossils from China and from
Houduras.

A comparison with fossil plauts from China collected by Pumpelly in
the Kwei basin on the Yaugtse river, proviuce 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 whiel' occurs both in the
Liassic and Qolitic 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 continmation 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 thaf
is very close to a plant described by Emmons from the Newark rocks
of North Carolina. Others are closely related to the plants of Abiquin,
New Mexico, aud Sonora, Mexico, After deseribing the Honduras fos-
sils, Newberry refers to their relation to other floras in the following
language: C .

« 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 see-
tion of the globe; but it is only another illustration of the uniformity
of the vegetation of the world during the Triassieage. 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 Gymnospering
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. Itis, however, a matter that may well excite our wonder that,

¥ Appendix No, 1 to geological researches in China, Mongolia, and Japan [etc.] by Raphael Pumpelly.
Smithsonian Contrilutions to Knowledge, vol. vi1, Washington, 1867, pp. 118-12].
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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 thiz group of Honduras plants,
through the New World—they mareh, 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 ot the troop in virtue of some ocenlt 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
developmient in Virginia, New Mexico, Sonora ahd now in Honduras,
It had before been recognized in Australia—where it seems to emerge
from the Paleozoi¢ lora and perhaps began—New Zealand, Tndia, Ton-
quin, China, Turkestan and varions parts of Europe.”!

' Rhetic ptauts from Hoemlurns, 1o Am.Jour, Bei., 3d ser., vol. XxXvI, 1888, pip. ::Jz-nni.
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PLAN OF THE INDEX,

This index eonsists of principal and secondary entries arranged in a

single alphabetic series,

Prin¢ipul entries.—These consist of the names of books and papers

arranged nuder fbuthors

(capitals) type, with a date to the right in the same type.

The author’s name is printed in BLACK FACED

The date

designates the year of publication, or, instead of this, in the case of
many serials, the date at whicl 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. When a paper has been published ‘in more
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than one edition, the edition given first in the description of the hook
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 lhave been
made. In these entries the method of locating observations in use by
each author has been followed. For example, alocality may be referred
to in reference to its proximity to a town, a mountain, a river, ete., 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 anthor 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 deseriptions of
species or genera.,

{8) In struetural 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, Synelinals,
Conglomerate. Metamorphism, contact. Trap.
Copper. Minerals (principal papers only).

In making references to the subjects mentioned above, as great con-
sistency lias been observed as the diversity of the papers indexed wounld
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 18390 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 secoudary 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 mannseript of an
unpublished “Anthor’s Catalogue of North American Geology,” and
has agsisted me in many other ways. I am also indebted to Prof. W.
O. Crosby, for a short bibliographic list which has been used in verifi-
cation.
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vol. 2, p. 661,
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Strike of trap dikes in (B . Rogers, 58, val,
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Trap dikes of (H. T). Rogets, "58, vol. &, p, 891),
‘Lrap vocks of {Frazer, 'Tiu).
Advoeate harbor, N. 8, FRovks ai (ﬁe!‘mer '3, p.
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AGASSEZ, LOUIS. 1633-1843,
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Neuchatel, 5 vol, folio, -

Freseritea and Agures fossil Ashes from the
Newark system, vol. 2, pp. 43, 159, pl, B,
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AGASKSIZ, [LOUTS]. 1550,

[On the age of the Newark rocks of the Con-
aecticut valley. }

In Moston Boc. Nat. Hist, Prouv,
736-987,

Benzarks on & papes by G T, Jm'knon.

AGASSLE, [LOUIS], 1861,

) [Remark on the geolegioal position of the
"Newark aystem as indicated by fossil
plants.} 3
In Am. Ass. Adv. Bol.,, Proe., vol. §, .p. 46.
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W. L, Redfield.

AGASBIZ, LOVIS. 168858,
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Discussion of a paper by 'W. R. Johnsoa.
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{Rewacks on the ags of the Deep river coal
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Remarks following a discosslon concerning
tho age of the Deep river coal Heid, N. €,
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AGASSLZ, LOUIR, 1855,
[ Bemarks on the footprints of the Connectiout
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States reasony for doubiing whether all the
“ao-called Tootprints of birds in the Con.
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AUASSIZ, [LOUIS]. 1848,
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from the sandstone of the Conneeticut
valley.}

In Iehnology of New England, by Edward
Hiteheook, p. 166,

A brief extract from a letter in refurence to

“ the footprints of crastaceans. .

ARASSIZ, EQUIS. 18h0,

On “Marcou's geological map of North Amer
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To A Jour, Sed., 24 ser, vol 27, pp. 134187,

Republished in * Roply to the eriticisins of
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AGASKIZ, [LOV1S]. 1560,
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THacussion of a paper by €. F. Jackson,

Cited as to the age of the coul fields of Forth
Carvolina (Enmpnons, ‘96, pp. 272, 275).

Cited on the age of the Wewark systom
(Hiteheook and Hiteheook, 67, p. 416,
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. 41, Murchison, "43,

Cited on the age of the Richmond eval tield,
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Cited on the deposition of mppe:— far amygda-
loids, afic. (Chapman, 56, pp. 44-45),
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the Nowark system (Newberry, '#8, p. 18}

Cited on fossil fishes {1 H. 8. Davis, 87, p.
21, Fgerton, '48, pp. 4, 8. E. Hitcheook,
'§1, . 489, Wowberry, '88. F. 1. Bed-
field, 3.

Cited on fossil fishes (W. . Redfield, '43,

.. 25}
Cited on fossil footprints {Deane, '47.
. man and Pana, 47). )
Cited on Marcou's geologicel map of North
' Atnerion {(Moroou, 59, pp. 20-40).

Cited on Newark Aora (Marcou, "D0).

Cited on nomber of phalunges in the tees of
hirde (Silllman, Silliman, jr., and Dana,
41,

" Refevente bo fossil fishes deseribed by (New-
berey, B8, p. 34,

Age of the Newark system. Disoussion of (J. D/
Danag, ‘37, Dawson, '68. Dewey, '57. IQ.
Hitcheock, ‘415, p. 244, E. Hitehoook, ‘56,
.09, Horner,'46. Lea, 53, Ltysquumux,
76, p. 283, Liyell, ‘66, Marcou, '(9. Mar-
con, 55, pp. 364-868,  Mareon, 88, pp. 81-
43, Maflier, 43, pp. 263, 204, Newberry,
‘88, pp. B-15. LD, Ttogers, 40, pp. 154137,
H. D Rogers, '58, p. 32, W.B. Rogers, ‘54,
White, '8%.

Lir Counectiont valley (C. H. Hitcheock, '55,
p. 392.  E. Hitchooek, 41, pp. 438-441,

 E. Hitcheook, 58, B. Hitchoock, 55, p.
27, B, Hitoheock, 'Sie, pp. 407-409, ¥,
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I New Brunswick (Credner, 65, Bailey, 05,
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Matthow, 85, p. 124).

In Now Jersey. (Ackerly, 20, pp. 85, 36, 61-82.
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52, pp. 115-118, 140-143. Hmnous, "56, pp.
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T.5. Huat, '76,p. 20.  Lesley, '8% pp. 178,
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361).

Tn Virginia (Clifford, 87, p. §. Credner, ‘86,
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B. Rogers, 'Bie.  W. B. Rogers, 790, p. 180,
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‘88, Zedller, 88,
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Age of-trap dike and aszeclated fanit in Boeks
- connty, Pa. {Lewis, '83, p. 455}
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A brief skotoh of the ‘general features of the
Patisades, pp. 27, 28. General lithological
chyracteriatios of the Paliswde trap, pp.
32,33. Sandsione and clay slale heneath
the Pallsades, pp. 34-37. Eavth and aoil
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Aldie, Va. Detailed description of geology nesr
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Renrarks on the minervalogy and geology of
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EL .
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Indurated shale at (Cook, 82, p. 48), .
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Altland mine, Pa. Dolorite from (C. E. Halj; 78,
. 495

Ambrose Brook, N. J.  Ip at {Cook, "84, p, 184).
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in (W, B, Rogers, '36, pp. 81, 82,
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Hitehoook, '23, vol. 6, p. 49). -
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Amherst College, Mass. Deucriptive catalogueof
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Hiteheock, 88, pp. 120, 121,

Amifyviile, Pa. Dotailed acconnt of dip of shale
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2143,

Amsterdsm, X, J. Boundary of Newark at (Cook,
'68, p, 175).

Bandstone near (Cook, 68, pp, 6, 97, 98).
Thicknesa of Newark near {Cook, '68, 175),
Amygdsloid , absence of, in the dikes traversing

the Primary rocks of Consectiont (Per-
wival, 42, p. 312).
At Black Rovk, X, 8, (Gosner, ‘36, p. 196200

"81,
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Amygdaloid—Continued.

Blomtidon, N. 8. Bencath compactirap {Daw-
som, '47, p. 55, Dawsen, 'T8, pp. B, 91, 83,
Gesnor, 86, pp. 210-229).

Cape D'Or. N. 8. (Gesner, '36, prp 24287

Dighy neck, N. & Beneath frap (Gesner,
'36, p. 176.)

French cross, N, 8. (Gesner, 86, p. 187},

Gerrish's moustain, ¥, S, (Dawsen, 47, p. 52).

Granville, N, 8. (Geaner, "3, p. 187).

Hall's harbor, N. 8, (Gesner, 86, p. 225).

Parfridge island, X, 5. Benvath teap (Ges-
ner, 36, . 244).

Paterson, N.J. Brisf acecoont of (J. H. Hunt,
'8ily,

Saint Croix, N, 8. (Gesner, "36, p. 190).

Sandy Ceve, N, 8. (Gesner, 36, pp. 177, 182},
(Fackson and Alger,'33, p. 282, SBwanCreek,
N. 8. (Gesner "36, pp, 251-252.

In-Connceticat valley (W. M. Davis, '88. W,
M. Pavis, 89, ppi. 62,68, Davis and Whit.
tle, 89, E. Hitcheocek, vol. 8, pp. #1-52.
E. Hitehcoek, *Hw, p, 200, Hovdy, '8, pp.
BG8, 308, Percival, ‘42, pp. 515, F23-410).

In Massachuseits. Briel aceount of (E.
Hitcheook, '35, pp. 404,408), «

Tn North mountain, N. 8. (Gesuer, 36, pp.
221, 234).

B Nova Scetia (Dawson, 78, p. 87. Honey-
man, ‘88).

Opn Grand Manan island, N, B. Description
of (Bailey, '72, p. 45),

On Long jstand, N. 8. Beneaih tzap (Jack-
son and Alger, '83, p. 223).

Amygdaloid with indurated bitumen nesr Farm-
Ington, Cona. {Percival, "42, pp. 375-376).
sed as an iron ore at Esst Haven, Conn.
(Percival, 42, p. 325).
Amypgdaleid, (See also Trap).
Analysis of coal from Boggan’s ent, N. O, (Kerr,
'Th, pp. 204-205),

From Dan river conl field, . C. (Chanee ‘85,
pp- 47, 64-66, Kerr, '75, p. 205).

From Tleop river coul field, N. C, {Battle, ‘86
Chance, "84 Chance, "85, pp. 36, 30, 42,
45,46,45, Clarke, '87, p. 146, Enunons,
56, pp. 246-254. Emmnons, 'BTa, p. 8
Jacksen, Sfa, pp. 3133, W, R. Johnsen,
‘58, pp. 9-17. - WL R, Jolmson, '5le. Kerr,

T, pp. 203-294. MeGehoo, 83, p. 6.
Wilkes, '58, pp. 10-12). .

¥rem North- Carelina (Macfarlane, 77, p.
626. Williams, "85, p. 59).

From Richwond coal tield, Va. {Chance, '&5,
p. 1. Clemsen, 5. Clifferd, ‘87, p. 10,
De La Beche, 48. Lyell, ‘47, pp. 270, 273,
Macfadape, 77, p. 515. Silliman and
Hubbard, "42. Wiilisms, '8}, p. 82, Wool
dridge, 42, pp. 10-11)

From West Springfield, Masa (E. Hiteh-
cack, 41, p. E41).

From Yorkmuntg, Pa. (Mc(..lemh ‘79 pp. 12~
103}

Analysis of cole, natural, from Richmond coal
flekd, Va. (Clark, '87. p. 144, Clifferd, '87,
PP 10-14. De La Beche, 48, p. lxvi. W.
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Amalysis of coke, patural--Continued.
R:Johuson, 43, 'W. R. Johuson, 50, pp.
155-156, 175-176.  LyeH, '£7, pp. 270-273.
Macfarfane, 77, p. 5048, Raymond, '83,
W. B. Rogers, '40, p. 124, Whurtg, '75).

Annlysls of conglomerale from Ducks county,
Pa. (C. E. Hall, 81, p. 24},

+  From pear Morrisvilie, Pa, (€. E. Hall, '81,

rp. 24, 11, !

From New Gormantown, N, J. (Cook, '88, p.
393). :
Antalysiy of eopper gre from Bonnaughton, near

Huttyaborg, Pn (Frazer, 77 Frader,
'8, pp. 800..301},

From Bridgewater mine, K, J. (Cook, '81, p,
40).

Fromn Grand Manan island, N, B. (Chapmopn,
7.

Frot: Summerville, N.J, (Bowen.)

Anatysiz of eoprolites from Conneeliou$ vul]ey
8. L. Danz and E, Hitcheock, 45, E.
Hiteheoek, 41, p. 461, K. Hitchenck, "Ha,
. 310).

Anglysis of Angstone from Mitford, N J. iCook,
'68, p. 516  Shalér, ‘84, p. 144). *

Analysis of gmelinite from - Nova Scotia (Howe,
“76).

Anglysis of gyrolite from Nova Suotia (Howo.
615,

Aunalysis of iren, native, from New Jersey (Cook,
83, p. 183},

Analysis of iron erve from Altland mine, Pa. (In-
villiers, '86, p. 1507}, .

From Belle's mine, Pa. (d'Invilliers, '86, p.
1306).

¥rom Deep river eoal field, N. ¢ (¥ mmons,
57a; p. 10, Wilkes, 'S8, pp. 12-17).

From Dillsburg and Wellsville, T'a, (Franr
77, pp. 233-237).

From Kgypt, N. €. (Emmons, 67, pp. 32, 33.
Keer, '75, p. 228).

From Farmersville, N. C. (Emmons, 56, p.
264).

From Frits igland mine, Pa. (' Tovilliers, °83,
pp. 338-339).

From Gubel mine, Pa. (d'Inviltiers, '83, pp.
331-933).

From Gunlf, N.C. {Kau,"ld, Pp. 226, 237, 22R).

Frow Haywood, N, ¢, (Kerr, 75, p. 225),

From Landis ¢Fuller) mine, Pa. (d'Inviliiers,
'86, 1. 1514).

¥eom Logan mine, Pa. (@ Invilhom, '86, pp.
1611, 1512). .

Frow Longxweker mine, Pa; @' Tuvilliers, '86,
P 1510},

Trom MeCluve mine, Pa. (d'Tpvitliers, '86, p.
1513}, .

Erom MceCormick wine, Pa. (d'Inviltiers, *86,
p.1512).

From North Carolina (Kerr, 74, p. 282, Wil
Iis, ‘86, p. 306).

From Underwood mine, Pa. (d'lnvilliers, '86,
p. 1507}

From Warwick mitie, Pa. (¢'Invilliers, '83, pp.
324-325).
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Analysis of fron are—Continned
From Wheatfield mine, Pa. (&'Invilliers, 83,
P 348, 340). .

THE

Anglysis of 1hnestone from Dilisburg, Pa. (Fra.

zor, 7T, . 308),

Trom Feltvitie, N.JJ. (Cook, '68, p. 214},

Typom Noryth Carclina. (Emmons, *58).

From Prince Bdward islund (Dawsen and Hu
rington, 71, p. 41},

Feom York county, Pa. (McCrLath K10 1S
7i-80}.

Avalysis of sandstene from Connectiént (Shaler,

“Bd, 1 120).

From Haneoek, Md. (Clarke, 88).

From Haverstraw, N. Y. (Darton, "83).

Fzom Morrisville, 1, {Genth, 81, p, 113

From‘Newark, N. ¥, (Darton, "8). Sehweitzer
20},

From New Darham, N.F. (Darton, '83).

From Rew Jerany (Cook, 68, pp. 515-516. 5. F.
Merm]l "84, p. 26. é:rhweltz«er. ’:’1 Wurts,

T Waurtz, 7.

From tlie Palisgdes, N. J. (Newberry, '70}.

From Washingtoa valley, N.J. (Cook, "85, p.
500).

Anpiysin of shales from Egypt, N. C. (Emmons,

56, p. 287.  Emmons, 57, p, 31).

From New Brunswick, N. d, (Ceok, 68, pp.
384-385).

Frowe NowJersey (Cook, *68, pp. 384-885. Lar
ton, ‘$3a). -

From Springfeld, Mass. (Jackmm, 50a).

Analysis of frap by GV, Hawes (B, 8. Dana, '75), |

doeomposed, from nesr Sanford, N. C.
{Clavke, '87, 1. 138,
Analysis of trap frem Cornwadl iron mines, Pa.

(Lesley and & Invilliors, '85, p. 407).

From Farmington bills, Conn. (Hawes, '75a).

Frow Gettysburg, Pa. (Frazer, 77, Pp. 30031,

From Gulf mills, Pa. (Genth, ‘81, pp. 183-134.
C.F. Hall, 81, pp. 20, 133-184).

¥rom Jersey City, N.J. (Hawes, 82, pp, l'o‘l—
1323,

¥rom Montgmuory and Bucks counties, Fa.
(C. T, Hail, ‘81, p. 20).

From Now Duorham, N.J. (Darton, 83),

From New Jursey (Cook, ‘68, pp. 215-218).

From New Jeisey and Connecticnt (1. I, Dana,

. 73, voL. 6, p. 106).

From Palisades, N.J. (Newberry, 7).

From Penusylvania §Frazer, 82, pp. 147-]150.
Genth, 81, pp. M-99, Lewis, '8, p. 454,

Trom Saltonsall lake, Conn. (7. P, Dana, 73,
sol, 6, p. 3197).

F¥rom Yirginia (Cmnpbell and Brown, "9,

From Wast Hoek, Conn. (B. 3. Dana, 77,
Hawes, '82, p. 1i12),

From West Rock, Conn., and from near York,
Pa. (Frszer, '15a, pp. 406-408).

" ¥From Williameona point, Pa. (Frazer, "78).
Frow York, Pa. (Tvazer, 776, pp. 122-134). ’
Anzlysis of irappean soll from Chester county,

8. C. (Hammond, ‘84, p. 497,

From New Jersey. (Cook, '78, pp. 37,38},
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Anslysis of water fremx an artesian well at Dar-
hain, N_ Q. {Venalle, '87),

Trom an ariesian well af Jersey City. N.J.
(Waxrd, 79, p. 1325,

le}.l an artesizn well at Newm®k, N. J. (Cook,
8, po 163, Cook, 82, pp. 143, 143},

From an artesisn well at Ovange, N.J. (Cook,
85, p. 118-322).

From Orange and Newark. N. £ (Cook ‘84,
Ty 132-157).

From an artesian well at Patersen, N. J.
(Cook, 82, pp. 144, 145, 146, Cook, ‘85, pp.
116-1173, )

From an artesian, well at Plainfield, N. J.
(Caok "82, p. 147).

Andersen’s coal mine, Ya. Analysis of coal from
(Clemson, 35, Clifford, '87. p. 10. Macfar.
lane, "77, p. 515, Willisres, '83, p. 82),

Brief account of (Macfarlane, 1, p. 507).

Notes on (Tagplor, '35, p. 284).

Thickness of coal in (W. B. Rogers, 36, p. 53.
Taylor, '35, p. 262).

ARDREWS, E. B. 1876,

Nutice of new and interesting coal planis from
Ohio,

o Ann Aas Adw., Sei, Proe, wol. 24, part 2,
pp. H6-108,

A reference {o the fossil plants of the Newark
Aystem,

ANDREWS, G. W. Analyais of ccal from Rich.
mend coal feld, Va, {Clifford, 87, p. 10).

Annandale, N. J. Gneiss bordexing the Newark
system near {Nason, 89, p. 18
Anumapelis, N. 8. Newark cutcrops near (Chap-

wman, ‘78, p. 111-112}.
Annapolis basin, N. 8. Deseription of (Dawsen,
78, p. 95}, ;
Exeavation of {Russell, 78, p. 221). .
View of entrance to (Jackaou and Alger, "33,
M. . :
Annapolls gut, X, 8. (See Ihighy gat.)
Dlescription of (Jackson and Alger, '33, p. 238).
TBreseription of rocks at (Dawaon, 18, p, 85},
Annapolis town, N. §. Rocks near (Gesner, 36,
73,
ANONYNMOUS, 1838,
£0m the occurrence of fosajl fishes at Middle-
figld and Westfield, Conm.]
In Am, Jouar. Sei., vol. M4, pp. 198-200.
Deseribes the losalities mentioned af which
fossil fishes have been obtained.
ANONYMOTUS. ]
Newly discovered iehnolites,
Tn Am. Jour, 8ct., vol. 23, pp. 201202,
Brief mentien that fossil footprints have been
discoversd at Middleiown, Conu.

1858a,

1839,

Sulid improseions and casts of drops of rain.

o Am. Jour. 8Sei., 2d ser., vol. 37, p. 871

Certain peenliar effects of raindrops on ashes
and mud described, whicl are considered
‘as similar {6 ceriain peouliar markings
found in thesandstope of the Conneoticuy
valley,
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ANONIMOUR. 1854,
Catalogns of fosails from the Copnectiout
valley and New Jeorsey, in the New York

State Cabinet oy AJba,uv N. Y.

Tn Seventh Annudl Report of the Now York
State Cobioet of Natural History, pp.
663,

Comprises brief description of nine slabs of
sandatone from Beuth Hadley falls and
Turner's falls, Mass,  Also brief descrip-
ilons of slabs with fossil fislies from Sun.
derland, Mass,, and Booaton, N, J.

ANONYROUS. 1869,
Novth Caroling Lanid Company. A statiati-

cal and desariptive seeount of the several
counties of the state of North Carolina.
Raleigh, pp. 1-158, nadd 2 map,

Containg brief account of the value of the coal
angt irom in tho Newark rocks of Nerth
Careoling, pp. 103, 104, 108,

Ansont county N. C. Bones of a saurian from
(Frmona, '56, pp. 835-337, pl. 5.

Isolated ares of the Neowark in (Emmons, '56,
P 248,

Antielinnl. At Gallas ypoint, P. E. I. (Dawson
©and Hazzington, '71, py. 17, 18).

Ju Adams eounty, Pa. Detailed record of
{Frazer, 77, p. 267). .

Berks coanty, Pa. (dInvilliers, 83, p. 201).

Connecticut valley, Brief discussion aof
(Hovey, "89, p. 3803,

Penmpylvania and the Connecticut valley, efe.

(Frager, 82, p. 171},

Near Ewrigaville, Fa. (Frazer, ‘75, p. 88, pl,
op. p. B2).

Newr Ironstoue station, Pa. (Ineilliors,” 83,
IR UR )

On Prince Edward island (Bain pond Dawson,
'85, p. 156}.

Antigonish coonty, N. 8. Bnef referenves to
Newark rovks of (Homeyman, '67, pp. 108,
118).

Appalachisus, seetions. (. I Rogers, '56, pl. £).

Aftor Rogers. (Lyell, '66, p. 497).

Appleton cabinot. Amborat L'ﬂt}ﬂge Donations
for {E. Hiteheoek, "68, p. 2, pl. 4).

Deseription of foobprmm in (R, Hitchoock. *58,
pp-. 53-1005.

APPLETON, SAMUEL, Donatlon to Anthersy
eollege (E. Hitchoook, ‘58, pp. 1, 2).
Appomattox viver, Va. Coal found near the

(Pigroe, "28, p. 55},
ABCHIAC, A, 4. . LHSA.
|Romarks én the Pemmian and Triassic in
Neorth Americw.]
© In France, Geol. Seo. Bull., 20 ser,, vol. 15,
Pp. H3E-Di.

Contains a brief réanmé of the observations
of . Kwmmema in Vieghsia sud North
Carolina.

ARCHIALU, A 2. . 15660,

Histoire de Progrés de la gaologiv de 1834 &
1854,

Parks, 1847-1869, vols, 1-8,

The sighth volune treats of the ‘Triassic; in
it shiapter 12 is devoted to & review of the
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ARCHIACG, A, & —Continued,
Trizssie formation of North Amerien, pp.
033658, A general réswméof the Triassio
formation wherever fonud is given on pp.
£i63-072,
Area of Newark in New Brunswick and Nova
Beotia {Dawson, 78, p, 111),
En New Jersey {Coolk, 68, p. 176,
14),
"In North Careline (Kerr, '75, pp. 141, 146).
On Grand Manan, N, B, (Bailey, '72, v, 219,
Arendtsyille, Pa. Bouudary of the Newark near
(Frager, '82, p. 138},
Taolated aren of Newark in Burenian schist
near {Fraser, 'Tie, p. 651},
Arkose of Palisndes, N. 3. (Cook, '8, p.83. Dar-
ton, '90).
Aelington, N. J, Deseription of a cogper mine
near (Russell, "80).
Detailed deseription of trap rock nesr (Dag-
ton, "90, pp. HEH).
Dip in sandstone near (Bussell, '78, p. 223,
Cook, 52, p. 24
Faalt at (Cook, 82, p. 16, Cook, "83, p. 25).
Origin of trap reck near (Dartow, '80, p. 138).
Quatity of stone near (Cook, 81, p. £4).
Reforence to faalt near {Cook, ‘8%, p. 14),
Sandstone exposed near (Russell, '78, p. 229).
Artestan wells st Durham, N, . Depth and an-
alysin of water from (Venalble, '87).
At Norshampton, Mass. (Emerzon, '87, p. 19).
At South Hadley, Musy., an acoomnt of (E.
Hitcheook, 41, p. 520).
In New Jersey (Cook, 79, pp. 30,31, Cook,
79, pp. 126128181, 182, 1238, 139, 160, Cook,
*80, pp. 162-166, 172},
Asbbed in Connsctiont (Chapin, 91}
ASHBURNER, CHARLES A,
Coal,
TaU. 8 Geol, Surv., Mineral Resources, ealen-
dar year 1885, pp. 10-78, !
Gives production of coal in Richmond coat
fieid for 1885, p. 60, -
ARHBURNER, CHARLES A,
Coal.
Tu 1. 8. Geol. Burv., Mineral Resources, ealen-
dar year 1880, pp, 224.377,
Containg a brief account of the Richmond
conf field, Va., pp. 352-353,

Cook, "9 p

1886,

1587,

ASHBURNER, CHARLES A, 1888,
Cloal.
In U. 8. Geol. Surv., Mineral Rmcmm calen-
dar year 1887,
Gives produsction of Richmond coal field for
1887, p. 361 o

Ashland, ¥a, Description of Wewark area near
(Heinrick, '78, pp. %20-230).

Aspinwnll shaft, Ya. Fossil plants from {KFon-
taine, 83, p. 3.

Athot, Maks. A localify for fosstl fortprints (8.
Hitcheock, 48, p. 132),

Atkins, J. Qited on the prespects of the Rich-
mond cosd Aokd {Ashbarher, 87, p. 353).

Atland trom mine, Fa. Description of (FInvil-
linrs, 86, pp. 1508-1507).

‘:act;mn of (Frazor, 'T7, ph. op. p. 243),
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Atlaitic ocean,  Socation from, to £he Mtaaasstppt
{Lyell, "4, vol. L. p. 82).

Pacific (7, Hull, '52, accompanying).
Atttoboro, Pa,  Seclion near (Frazer, "7T7a, p. 495) .
Avon, Conn. Building stone in (Percival, 42, p.

439).

Copper mines of (Poreival, '42, p. 818).

Avondale, N.J. Character of the rovks fn quar-
ries near (Nason, '89, p. 22).

Saudstone quarry near {Cook, 7%, p. 20,

Bachelors Hall, ¥Ya. Boundary of Newark near
{Helnrich, '78, p. T8, W.H. Rowvw. 39,
v 7475, 76).

BAILEY, L. W. ) 1565,

Observations on the geology of sonthern Now
Brunawiek.

In Observations en the geology of soubhonst
oo Now Brunawick, made principally
during the smnimer of 1564 by Profl L. W,
Bailey, Mesarz. George ¥, Mutthew apd
C. F. Harl{, prepared and arranged with
a geological wmap by L. W, Builey, Frad-
eriston, pp. 1-122, 130, may.

Containg an neeound of cortain terranes erro-
nevnaly referred 6o the Newark system
Yy Gesner, pp, 5, 6; also o dHat of loculitids
whare Newark xocks do oceur, p. §, and
& tabulax view of the reuks of New Bruns.
wick, p. 13,

BAILEY, L. W. 1872,

Om the physiography and geolug\r of tha ia-
kand of Grand Manawy,

In Canaiian Nat., n. a., vol, 6, pp. 43-54, and
map.

A somoewhat detatled doscription of the geol-
ogy of Crrand Manan and the snall islands
near it The occurrence of smndstono be-
neath trap at Davk havbor is desoribed,

BAILEY, 5. W, : 1579,

Report on tho pre-Silurian {Hureunian) snd
Canbeian or Primerdial yeeka of sounthern
New Branawick.

In Geological Survey of Canada, report of
progress tor 177778, pp. FIMD--34DD,

Containg a tahlo showing the stratigraphic
position of the Newark rocks of soathern
New Branswick, p. 20D ,

BALLEY, L. W, 1545,

On goatogive] condacts aud secicud erosion in
gonibern ad central Now Brunswink.

In Canada Roy. See., Prov, and Frans., vol.
2, 8ea. 4, 1884, pp. 91-97,

Containg o brief atatement to the offect that
the conlaet of the Carbeniferons amd ‘Tring
inmouthcastern Now Dranswick has been
ahserved, Conformity or nonconformity
not meptioned, p. 97,

BAILEY, L. W, CUited on mid®oacopical examina.
e af Toasil wood from Soathbury, Conn.
(1. Hiteheock, "43h, p. 284.-205).
sted on overtlow trap sheots on Grand
Manan islend (W. M, Davis, ‘83, p. 207).
BALLEY, L. W, Cited on {rap dikes on Cirand
Manan jsland, N. B. (W. M. Davia, 83,
201}

THE NEWARK SYSTEM.

“

{BsL, 85.

BAILEY, L. W, Continued.
Notive of work dons hy,in New Brunswick
{Mibles, "79-'81, vol. 2, p. 158},

BAILEY, L. W., and GEO. F. MATTHEW, 1872,

Preliminary report on the gestogy of south-

ern Now Brunswick. Tn (eolegival Sar-

vey of Canads, report of progress for
I8TO-1871, pp. 13240,

Containg & deseription. of the Newark rocks
at Red head, €Quaco head, Bulishury
cave, and Grand Mavan fsland, pp. 216~
221, 225, 236,

BAILEY, L. W., and 8. ¥. MATREW., Citod on
the relution of trap and sandstene en
Grandt Manan (W, M. Davia, 81, p. 285).

BAILEY, L. W., G, F, MATTHEW, and R, W,
ELLK, 1880,
Report  on the geology of senthern New
Brunswick, ombracing the counties of
Charlotte, Sanbury, Quecns, Kings, 5t.
dolm, and Albert. In Geolegical Survey
of Canada. Repurt of progress for 1878
1870, pp. 1-vD, 26D, and maps.
Cunfaing descripiions of the small Newark
areas at Red hoad, Quaco hewmd, Martins
head, und Salisbury cove on the west
shore of the bay of Fundy, and akse uf the
irap and sandstone on Grand Manan
islastd, pp. iD, 21-23D, and maps.
Bailey*s hill, Midiothian, Va.
af (Heiarich, 78, p. 849},

Tretajled ueemm

BAIN, F. 1887,
On a Perminn moraine in Privce Bdward
faland.

In Canadian Reo. Bel., vob. 2, py. 341-343.

In describiug what is considered a moraine
of Permian age, mention is made of an un-
conformity at what is supposed to be the
top of tle Carbonifercus.

BAIN, F. Cited on the geology of Prince Ed-
ward island {Bain and Dawsen, "85, pp.
156.-558),

BAIN, FRANCIS, and SIR WILLIAM DAWRON.
1585,

Kotos of the geology and fossil Hora of Prince
Edward istand.

I Canadian Ree. Scl., vol. 1, pp. 154-161,

Deseribes the goolegy of Prince Edward
ishund, and disurisses the relation of the
fosail plants found i the apper portion of
the sirata composing the island, The ex-
ﬁmt; of the Permo-carhoniferous strata is
stated to be congiderably Iarger than was
formerly supposed,

Balnhridge, Pe. Boundumry of the Newark sys-

tem near (Frazer, '8, p, 13,54, Frazer,
'8, p. 123, Lea, '58, p. 02, H. I). Rogers,
‘58, val. 2, p. 668).

Caleureous conglomerate near (H. . Rogers,
58, vol. 2, p. 6772,

Conglomerate near (M. D Rogars, 59, p. 19}

Detaited account of eonglomersto and sand-
glons near {Frazer, *80, p. 164},
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Baker's hasin, N. J.  Boundaries of the Newark
aystem near {Cook, 89, p. 1L Cook, '68,
p. 1763,
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*  Color of the strata near (Nawherry, '88, p. £,
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1223,

+ Pootprints fonnd near (Nason, 80, p. 28}
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Copneeticut vallay (Scudder, '67).

ROWEN, GEORGE T. 1824,

{Analysis of a silceons hydrate of copper
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56, pr. 243).
Broecia, along the Peiomae {(Cornelius, 18, 1. 216),
Dip of, near Center valley, Pa. (£, E. Hall,
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Brewer and Edgworth gold.and copper mine. S, €,
An account of (Leiber, '58, p. 51).
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leozoic limestone bemeath- the Newark
system in New Jemey.}

In New York Acad. 8ei., Truns., vol. §, 1886~
1846, p. 18,

Stutes that a Hne of Limeatone outerops oceurs
wlong the northward horder of the New-
ark syster in Now Jersey.

BRITEGN, N, L, 18846.

Additioual notes of the geclogy of Staten
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renfermés dans les diverses couches du
globe.
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Dip ef sandstons at ¢Cook, 9, p. 29. Cook,
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Notes on {(Taylor, ‘45,

' BRUSH, J. ¢, Analysis of trap from East Roek,

Coun,, by (J. D. Dana, '73, val. 6, p. 106},
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Buchaunn’s nm, Pa. Boumdary of the Newsark
at (H. 2 Rogers, '58, vol. 2, p. 6085
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Bouth Carcling, resources aml populations,
institutions and indastries. Tublished by
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RUSSRLL.]

Uxldwell’s landing, N. ¥, Dip and sizike near
{Mather, 43, p. 617}.
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Casupbellton, F. E. X, Heetion from, to Capo
Tryen (Dawson and Harringfon, '71).

‘anipbeiliown, Pe. Bonndary of the Newmrk
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Deseription of {(Jackson and Alger, '35, pp.
25-267).
Dip of gavdstone xk (Jackeow and Alger, "33,
p. 250).
Gypsum near (Wilinote, ‘84, p 240,
SBandstone beneath {rap at-(Fackson and 41
ger, "33, p. 245).
Hection from, to Iorton (Dawaen, ‘7% pp.
9094}
See also Blomiden.
Cape Chigneeto, N. 8. Boundary of Newark ays-
tem near (Ells, '85, p. TH).
Cobtactmetamorphismat (Fackson and Alger,
‘33, p. 284).
Deseription of (Gesner, *86, pp. 230-233, Fack:
won and Alger, "33, p. 265).
- Rodks of (Gesner, ‘39, p. 2313,
Qape D'Or, N, B, Amygdeloid above eompack
teap ab (Dawson, 18, p. 109,
Amygdaleid at (Gesner, "36, pp. 234, 885,
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Cape BT, N, B.—Continned.

Amygdaloid bebween teap and sandstons at
{Yackson and Alger, 33, p. 263).

Breceis nt-(Jackson and Alger, "33, p. 263).

Copper at (Dawsow, 'T8, p, 107, (Gespor, 36,
1234, How, ‘OB, p. 65),

Description of (Dawson, “78, pp. 106-108. Ges-
ner, 6, pp, 283230, Jackeow and Alger,
34, pp. 203.-265).

Dip of sandstone at {Gesner, '36, p. 233),

“Sandstone beneath trap st (Tackaonand Alger,
83, 1. 284).
Cape Bory, N. B. Native copper reported fo have
been found at (Alger, 27, p. 559).
CHANCE, B, ¥, 1854,

The Deep river coal field of North Carolins.

In Am, Inst. Mining Exg., Trans., vol. 13, pp.
517-520,

Deseribes hriefly the onctirretice and composi-
tion of eoal near Farmville, N. C,

CHANCE, H. M. 1884,

Report on an exsmination of the eoat fluldy of
North Caraelina, mads for the state boped
of agriculture, Raleigh, Tp. 1-68, and 3
mAPS.

Ciomtenta:

Chapter I. Infroguection. Exploration de-
soribed. Prowpecting methods.

Chapter IT: The Mesozoic as o Carbonifezens
formation: In America and India. Rast
of the Mississippl, In North Cavolinmw
and Virginia. Traeage of these deposita.
OGeenrrenes of conl. In Virginia and
North Caroliua compared. History of

vial develap t. Other useful
minerals, atc.; Black-band, varbonate of
iron, limestone, millstones, grindatones,
firvelay.

Chapter TXI: ¥xplovatioos in the Deep river
coad field : Farmville. Egypishaft. Tay.
lox place. Examingtions at Gulf. Be-
tween and Brans' place. Stopo at Evang'
place. Between the Evans and Gardner
phaces. Bemi-anthracite at Wileox place.,
Bemi-intliracite at Gardner plws. Mur.
chison plantation. Fooshee plantation.

Chapter IV : Commercial value of the Deep
river coal field, Distance to markets.
Distamce of other coal fields. Cost of
mining. Quality of the coal. Workable
aren.  Available tonngge. Obstacles fo
sncoesstul mining. Method of develop-
ment,  Gimeral sonclusiona.

Chapter ¥ The Den viver district.

CHAREE, H. M. Cited on the cowl fields of North
Carolina (Ruasell, '85). .

Cape Egmont, P. K. L. Dip at (Dawson and Haz-
rington, 'T1, p. 20). '

Cape Kiidare, P, B, 1. %f'tmn ati (Dawsom and
Harringtow, '71, pp. 204, 213,

fape Skarp, N. 8. Carboniforens recks Lonsath
trap af (Dawson, ‘78, p. 106},

Contortion of shale af (Emumons, "26, p, 336).

Desoription of (Dawson, "78, p. 166, CGesner,
36, pp. 240-242, Jochson and Alger, "33,
Py, 265-268).
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Capo Sharp, N, 8.—Continued.
Minersls of (Willimotf, '84, p. 477,
Trap rock near (Dawsen, 47, p. b4).
Cape Split, N, K. Amygdaloid at (Jackson and
Alger, 83, p. 252) .
Description of (Dawson, '78, pp. M, 08, Coes-
ner, 36, pp. 206-210.  Jackeon and Alger,
33, pp. 251-265},
Feight of (Dawson, "78, p. ).
Iron ore at (Tackson amd Alger, "33, p. 252),
Minerals at (Willhmott, "84, p, 28 L.
Ricture of (Gresner, '86, p. 208;.
Bketch of (Emmons, '36, p. 347).
Btratified teap at (Ewmons, 36, p. 386},
Trap at (Gesner, '36, pp. 211-213}.
View of (Fackson and Alger, '82, pl. 2).
Cape Tormentin, N. K. "Dip at (Dawson, "78, p.
124).
Supposed Newark age of {Dawson, 18, p. 134).
Cape Traverse, P. 8. I. Rocks exposed 2t (Daw.
pon and Harrington, 71, p. 16).
Cape Tryon, P. E.f. Dip ab (Dawson and Har-
ringhon, 71, . 18).
Diiscovery of Bathygnathua borealisn near
(Chapman, ‘78, pp. 120, 131).
Reptilisn remsing from near (Qhapmassn, 78,
P92
Bection from, to Cambeliton (Dawson and
Harrington, 'T1),
Synctinal at (Dawson aud Hareington, ‘71, p.
1.
Cape Turmer, P. E. L. Triassic rooks, so ealled,
wear (Bain sud Dawson, ‘85, pp. 1566-156).
Carbon hill, Ya. Analysis of coal from (Clifferd,

87, p. 10).
Boundary of Newark area near (Heinricl:, '78,
- 20} -

Fosst piants from (Foutaine, 83, pp. 34,
Fontalne, '83).
Natural coke near (Clifford, '87, pp. 11, 13},
T Daddow and Bannan, '66, p. 4003,
Seotien at (Heinrich, T8, pp. 260, 201).
Beotion of coal seame at (Coryell, '75, p. 220,
Thickness of eqaal ab (Fontaine, '83, p, 8).

Carhon hill ¢oal mine, Ya. Frief scocount of
. (Daddow and Batnan, '66, p. 402).
Carboenits. See Coke, nabural,
Caxbonton, N. €. Brief account of coal ab (Fm-
wmens, 'BTa, p. 7.
Brief aceount of roeks near {Emmens, 57, p.
7).
Cardigen bay, P. E, L. Newark roeks exposed
near {Dawaon and Harrington, '71, p. 15,
Carlislo, Pa. Desoription of stony ridge near
{Gibson, 720).
Mention of trap dikes near (Maofarfane, 'T9,
1 107).
CARR, 3. 8. Cited on nnalysis of arfesian water
from Durham, N. (2 {Venable, "87).
Carters hill, ¥a. Beundary of Newark nosr
(Huinrieh, '78, p. 215).
Carters or (Miand milly, Va.  Boundary of the
Nowark near (W. B. Rogers, 40, p. 6%).

Carthage, N, €. Boundary of Newark area usar
(Evwmaons, ‘52, p. 119}
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Carthage, N, C.--Coutinued.
Thickness of 1he Newark af (Emmone, ’511, .
231y
Carvorsville, Pa.,
455,
Cescnde, Va. Boundaries and extent of Newark
aros wear (Heinrick, '78, p. 289, W. B.
Rogers, 38, pp. W, 75).
Description of geclogy near (W, R, Rogers,
*39, p. 7).
Bection near, dencrib®d (W. B. Rogers, 38,
Py 7716 '
Cashiown, Pa, Averags of dips near (Frazer, '77,
. 348},
Conglomerate near (H . Rogers, 58, vol. 2,
P 684},
Iron ore near (H. D). Rogess, "68, val. 2, . 6B1},
Boction from, to Guottysburg (Fraver, "7, pp.
205-208, pl. op. p. 208).
Cateh hills, Conn, Mention of the disecovery of
fogsil bones at (Percival, 42, p. 449),
Cat hole, Coun.  Acoount of (F. Iv. Dana, "1,
Desoviption of trap ridges near (Pereivai, '42,
pE. $10-374, 376).
Tintailed study of the geologicnt structure near
(W. M, Davig, 83,
Cat hole peak, Conn., Trap ridges near ¢(Davis
and Whittle, ‘89, p. 109).
Castle point, N. J. Exposures noarn (Ruseoi]. ‘30,
p. 33).
Teap exposed at {Russell, 80, p. 37).
Catlett, Va.  Quarries of tmp rock near (Shaler,
"84, p. 179).

Trap dikes nenr (Lewis, "85, p.

 Catlotts station, Pa. Mention of trap quarries

i

© at (8. P, Merrill, '89, p. 438).
Cedar ran, Ya. Bonndary of Newark near (Hein-
rich, *78, p. 285).
Cemetery kifl, Pa. Specimens of trap from (C.
E. Hall, '8, p. 27).
Conter Bridge, N. J. Analysia of sandstones
¥ from (Conk, 68, p. 516},
Bnef acoonnt of sandstone and teap near (H.
D. Rogers, 40, p.127),
wntﬂ' Bridge, Pa. Character of strate near (H.
1), Rogors, 58, vol. 2, p. 678,
Sandstone quarries a$ (Shaler, "84, p. 157).

. Center Ridgo, N. J. Buoilding stone near (Cook,

63, pp. H1E-512).
Noarse sandstone near (I, D, Rogers, 36, p.
185).
Deseription of aandstons nesr (Cook, ‘68, p.
209,
Thickness of strata at {Cook} 68, 'p. 201).
Center hilt, P, Evidence of faulting neav (Na-
son, ‘89, p. 24y,
Trap dikes near (Leswis, "85, p. 4534).
Center villey, Pa. Dip and chardeter of rooks
near (C, F. Hall, '83, p. 282, 285).
Centorville, N, 3, Boundary of trap ontorop ab
(Cook, 68, p. 177,
‘euterville, Yo, Boundaryof Newark near {Heln-
rich, ‘T8, p. 236, W, B. Bogers, 40, p. 62}
Conterville, Pa’ Description of trap dike near
(Frazer, '89, p. 30},
Chalfont, Pa. Desoriptionof a s faalt near (Leww,
85, p. 450, 451, 453,
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TBoandary of Newark mnear
W. B. Rogers, 39,

Chalk Level, Ya.
{Hainrich, *78, p. 238,
PoTE.
Doscription of the goology wénr (W. B.
Rogers, "39, p. 78},
Beetion from, to Ricevilie (W. 1. Rogers, 29,
.79} ]
Chatmer's coal mine, N. €. Analysis of alate from
{Macfarlane, 77, p. 525},
CHAMBERLLY, B. B, 1983,
The minerals of Weehawlen tunoset (Bergen
Hill, Now Jersty).
In New York Acad. Sel.,
1883, pyp. BL-80.
Descrihes the minerats found in exeavating a
tunnel through Bergen hill, New Jorany.

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 oceur on the west side
of Staten Island, and envmerates the miu-
crals fonund in them.

Chamber's Brook, N..J. Boundary of First mognt-
ain trap near (Cook, "68, pp. 180, 181).
Chapel HULN. €,

wyons, 5, p. 277).

Rlack elate nenr (Emmona, 56, p. 243).
Bomndary of Newark arca near (Emoions, '52,
p. 119, Fohnson, ‘5L, p. 4. Mitehell, 42, pp.

Trang., vol. 2,1842-

34-130).

Brouwdth of the Newark ares east of (Tmmons,
56, p. 241, Olmstead, 84, p. 12, Wilkes,
‘58, . 2). :

Brief acconit of Newark tocks noar (Olmstond,
20, Mcelenahan, '52, p. 169),

Strike of the Newark system near {Macfar-
1ane, 77, p. 518},

Thickness of the Newark pesr { Emmons, 56,
P22

Trap dikes near (Willis, '86, p, 307). .

CHAVIN, 4. B. 1624,

Junction of trap and aundst(me Walling-

fond, Coun,
- I Asn Jour. Sei., vol. 27, pp, 104112, )

Soveral small dikes are described, and some
account, given of alferation in ﬁm ackja-
cent heds.

CHAPIN, J. H.

‘The Hanging ils [ Conunecticont.

Tn Meriden Scl. Asgoe., Proe. anil Trans.,
2, 1885-1886, pp. 23-28.

Contains % desoription of the scenery about
Meriden, Conn., and & iel statensent of
oppesing views vegarding the origin of
the trap hills of the Conneeticat valiey.

C[RAPINY, J. H. 18874,

An interesting find [of fossil plants at Dur-
Jham, Connecticut].

1n Meriden 8ci. Assoc., Proc, and Trang., vol.
2, 1885-§A80, p. 20

Recprda the finding of fossil plants at Dur-
ham, Conn., hy H. H. Kendrick.

CHAPIN, L. H. o
"Fhe trap vidges of Meriden again,

1887,

vol.

Ago of rock exposed near (Em. -
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CHAPIN, J. H.— Continued.

Int Meriden Sci. Assoc,, Proc. and Trans., vol.
3, 1887-188%, pp. 35, 56,

Cites W. M. Davis on the structure or the
Newark system in the Connectieat valley.
Teaeribes & hed of ash and bombs near
Meriden, Conn.

CHAPIN, J, H. 1804,

Bome geological foatures of Meriden {Con-
neatinut]),

n Meriden Sai. Assoc..
1880, pp. 5364,

Brial account of the trap Lills near Meriden,
Cenn., in which their height awd nomen-
clature are considerad.

CTHARING, 5. H,

Cycadinocarpns chapinil,

In Meriden Sci. Asaoc, Traps., vol. 4, 1880
1880, p. 62,

Yigures and deseribes beiefly the fruit of &

. eyent found at Durham, Conn.

CHAPIN, J. B, Fousil piauta vollected by, ah
Darham, Conn. (Newberry, "88, p. 920,
CHAPMAN, E. 4. . 1846,

[Review of F, W. Dawson's Acadian Geolegy].

In Canadian Jouar., n. #., vol. 1, pp. 39-48.

Hypotheses concerning the t‘iﬂposlﬂc}n of wop-
per in amygdaleids, obe., dlsoussed PP
F2-45.

CHAPMAN, E. J. 15748,

On the oveurrence of coppor vre in the island
of Girand Manan, bay of Fondy,

In Canadian Jour,, n. 8., vol. 18, pp. 354-259, pl.
op. p. 183,

Deseribes the position and topography of the

) island, its geological feafures, and the
ogourrence of copper ore.  The aection
shows the supposed relation of Newark
and older rocks.

CHAFMAN, K. . 1876,

An outline of the geology of Canada, hased
on a subdivision of the provinces lato
aatural areds.

Torenty, 129, pp. i-xxxii, 83-104, pl, 1.5, and

© & maps.

Containg a brief general account of the New-
ark rocks of Nova Beotla. A broad ares
of Newark rocks is stated o occur on
Priace Edwiard island. Pp, 9192,

CHAPMAN, E. J. 1878,

On the leading geotogical areas of Canada.

In Canadien Jour., n. 8., vol. Xv, pp. 13-23,
92131,

Containg a brief sommary of information con”
cerning the Newark rocks of New Bruns-
wick and Nova Seotia. The main ares of
Prines Bdward island is referced to the
Trins. By, 22, 108,110.-112, 120121,

CHAPMAN, K. J. Cited on copper if Grand Ma-
nan igland, N, B. (Bailey, 72, p. 471,

Chavlestown, Ps, Newark rocks at (Frazer, '83,
. 226.)

‘harlestown mines, Pa. Bmmdm‘y of Newark

near (Lasloy, *83, p. 196).

Charlotte and Reld’s bridge, Ya. Section be-
fpep (W, B. Rogers, '18, pp. 79-80),

Trany., vol 4, 1889,

15891a,
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Charlottetown, I E. L Dip at (Dawson and
Hurringtow, '71, p. 16},
CHATARD, Analysis of iron ere by (Kerr, ‘75,
- 2324 .
Chatham, Conn.  Brief acoonnt of building stone
found at (B, Hiteheook, "I%5, pp. 46, 2151,
Coal reported af. (K. Hitcheock, "25, vol. 6, p.
f3). ’
Desoription of fossil footprints from (B,
Hitehooek, '41, pp. 478-504).
Barly duecovery of fossil fmﬁpmns at (B
Hitcheook, *36, 9. 308},
Localitica of fossit foetprints in (M.
onuk, 41, p. 467).
Mention of sandstone quagries near (Percival,
42, p. 448},
Wotive of bailding stowe at (B, Hitcheook, '82,
p. 35).

Sandstone quarrice near (E, Hitcheook, 41, p.
442). :
Chatham, X, €. Aeccomwnt of the Newark near

(Mitehell, '42, pp. 180-134}.
Analysis of coal fron (Bakile, *86).
Anéhraeite near trap (Genth and Kerr, '81).
Betodon. pisons from (Copo, '75, pp. 84, 35).
Chatham, N. 3. Bering for coal at (Ceol, '68, p.
196).
Character of, the country cast t)f {H. D. Rog-
' ors, 40, p. 1343,
Dip near (8. D. Rogers, ‘40, p. 183}, .
Tory Hill near, deseribed (Cook, '68, pp, 186-
187).
Metamerphosed shate near (H, D, Rogors, w
Py H2-153).
‘Frap ridge near (Cook, 'R2, p. 50).
Chatham, Pa. ‘Trap dike near {Leowis, '85, P 4T,
Chatham sertes, N. C. Age of, as indicated by
reptitizn vemains (Emmons, '57, pp. 92-93).
Age of, as shown by foasil fishes (Emmons,
5, p. 54,
Brief account of (Emmone, 67, pp. 10-1L, 19~
20, Einmons, '58),
Conglomerate at bass of (Emmons, '57 p. 11).
Reexsmination of cerfain mammalisn jaws
from (Daborn, 86},
Reforance to the age of (Marcen, '88, p. 30).
Reptiles of (Emnons, 57, pp. 54-88),
Phickness of (Ermmons, 57, p. 30
Chauney Peak, Conn. Deseription of teap ridges
near {Daviw and Whittle, "89, p. 115),
Detatled study of the geological stracture
near (W, M. Davis, '88),
. Smail map of portion of (Davis and Whittle,
‘8%, . 23,
Frap ridges near (Davis and Whittle, '89, pp.
107-108).
Chelses, No Yo Deweription of tmp rock at (Brit
{on, ‘81, p. 149},
Cherey hill, Comm. Strike and dip of sand.
stone near {Hovey, '88, pp. 372-873, 379).
Cherxyville, N, 4. 'Trap ontorop near (£oek, 82,
v 53,
Chedhire, Conn.  Character of the trap ridges
near (W, M. Daxis, ‘800, p. 25).
Copper wines of (Pervival, 42, p. 3181,
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Cheshire, Conn,—Continued.
Decomposed rocks in (Percival, 42, pp. 436,
7).
Degeription of teap ridges in (Fercival,
p. 4034
Trap dikes in (Poreival, 42, p. 320).
Cheshire sfation, Conn. An acconnt of frap
ridges near (Davis and Whittle, 89, pp.
105100,
Chester, Pa, Catalogue of specimens of trap,
ete., from near (¥razer, 77, pp. 332-581).
Chester, 8, €. Dnscrlptiun of tf-?m «hke! T
{Tuomey, 44, p. 12)
Chester county, Pa,  Friel report on (Loskey, "85,
P XERVI-XXXVii}.
Description of Warwick iron mine (K. .
Bogers, '38, vol. 2, p. 708},
Geology of (Leslay, '83).
Map of mining diatrict of (H. 1} Rogers, ‘58
vol. 2, ap. p. 074).
Mention of lead and copper oves of (Lyell, ‘54,
P 18).
Nuwark roeks of (Frazer, "83).
Cheiiter county, 8, €. Lrap dikesin (Hamuwend,
"B pp. 406-£97},
Chester county, Yo, Discussion of the age of the
coal-bearing vooks of (Marcouw, '58, pp. M-
153,
Chester court-house, 8, C.  Analysis of trappean
moil from (Harmond, ‘84, p. 497).

Chesterfleld, Ya. Aceount of coal mines in
(Gramemar, '18, Taylor, '35, pp. 2RE-266p,
Ageount of coke inm, with analysis {W. B.
Rogurs, "40, p. 124),
Analysis of coal frem (W. 1. Johnson, 51, p.
19). " .

" Test of coal from (Fanmons, 56, p. 249),

Chesterfleld coal mine, VYa. Brief account of
(Maciariane, '77, p. 507L

Chasterflold county, 8. €. Account of the goo.
logy of (Lichor, "56, pp. 18, 20, 103, 104, pl.6).

Drief account of contact metamerphism in
{Tuomey, 48, p. 68}

Chesferfleld county, ¥a. An acevuah of a visit
to the coal mines of (Lyell, 49, pp. 276
£88).

Lharw.,tor and ¢ficiemey of coal from (W, R,
Johnson, '50, py. 133, 134, and tabie op. p.
134).

Descripiion and analyais of naturat coke from
near {Raywond, '83).

Dascription of rocks in (W, 13, Rogers, 43,
1 298},

Description 0f the Newark in (W. B. Rogers,
49, pp. T1-72).

Tretailed account of woal in (W, B. Regers,
'86, pp. B2-03).

" . Fossils collected in (Marcou, "48, pp. 273-270).
Lint of foasil fishes from (Do Kay, 423}
Outpnt of coal for 1886 (Ashluorner, '87, p.

584). '

FProduction of coal from, in 1880 (Prime, 86,
PP 670-878),

Trial of tho coal of, for heabing pumraea (W,
R. Johuson, "44, pjp. 348-362, 378-380-448).

42,
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ChesterBiold court-honse, Fa. Boawdary of the
Newark near (W. B, Rogers, "40, p. T1}.
Chesterfield depot, ¥n. Boundsry of Newark
wear (Heinricl, 'T8, pp. 229-230).
Chesterfield mining company coltlery, ¥a. Anal-
yuis of ecal from (Clifford, '87, p. 10},
Chestrat kill, Pa. Boundary of trap near (HL D.
Rogers, '58, vol. 2, p. 600).
Chicopes, Mass, Brief acoonut of shale at (E.
Hiteheock, 35, p. 237
TDescription of a seotion across the Connecti-
cut vatley at (K. Hiteheook, "55).
Foeail footprints at (E. Hitcheovk, *568, p. 50 e
g, .
Fossil fucoid frnn (B, Hifcheoek, 41, pp. 450-
451,
Foasil prant from (B, Hitchoook, '4), pp, 453
454),
Chicopes feotories, Mass. Special characters of
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CEARKE, FRANK WIGGLESWORTH—Continued,
In 17 8. Geol. Burv,, Bull, Ma. 55, p. 80,
"Two analyses given.
Clark and Brother's quarry near Gresshurg,
N. d. (Cook, 'BI, pp. 58, 571
Ularkes head, N. 8. Rocks of (Gesner, ‘36, p. 251).
Trap overflow on Carvboniferous rooks near
(Dawson, '78, p. 105).
Clarksville, N, J.  Boundary of Newark at (Cook,
'68, p. 178,
CGlayton, P'a, Conglomerate near (4 Invilliers, '83,
p-202),
Dip near {Invilliers, "83, p. 206).
Clay township, Pe. Report on e goology of
(Hragor, '8, pp. 41-432),
CLEAVELANE, PARKER, 1882,
An elementary treatise on mineralogy and
geology [efe.).

foutprints from (E. Hitehvook, '41, p. 499},
Chicopee factory village, Mass, Deseription of
_ foail footprints from (¥, Hitchcock, '41,
1y, 478-501).
Chicopes Falla, Mase. A locality for feasil foob-
prints (E, Hitcheook, "48, p. 132).

Descriptions and figures of fossil fishes from
(Nowberry, "B8).

Desoription of fossil footprints from (K.
Hitehoock, '48. E. Hitchcock, '58, p. 56 ot
seq.). -

Fossil footprints at (E. Hitcheook, '58, p. 50
ot pog.}.

Locatities of foasil footprints nenr (B, Iitch-
cock, 41, . 466,

Remarke on a fossil tooth found at (B, Hiteh-
enck, ‘41, p. 460,

Chignecto cape, N. B, Deseription of (Jackaon
and Alger, "33, p. 26%). :

Chimney roek, N. J. Boundery of First mount.
ain trap near (Cook, '68, p. 181).

Copper maine near (Cook, 68, pp. 677-678).

Copper oees near (Coolk, ‘83, pp. 164-165),

Thickness of trap sheet ab (Darton, '90, p. 23).

Charchtown, Pa, Boundary of the Newark at (H.
. Rogers, "568, vol. 2, p. 668),

Deseription of trap dike near (Frazer, 'S0, p.
18-29).

Churchville, Pa. THps of alate mear (' Invilliors,
82, p. 205).

Limestone entiying in the Newark system

neur {Invilliers, "33, p. 2065,
Chuies cove, N. 8, Descripiion of (Giesner, '36,
| 188100, Yuckson and Alger, 'S5, pp.
23824,
Minerals near (Willimott, "84, p. 0L, 24L).
CLARKE, F. W, 1887,

[Analyses of trap rovk, coke and coal frem
the Nowark aysten.]

In U, 8. Geol, Surv., Bull. No. 42,

Analyses of trap rocks from Nosth Carelinag,
I 138, Natoral eoke from the Richmond
conl field, Va., p. 148, Coala from the New.
ark system in North Cnrolina, p- 146,

CLABKE, FRANK WIGGLESWORTH. I888,
* [Analyses of Newark sandsfone from near
Haneock, Md.] -

Boston, Zd ed., vol. 1, pp. i-xii, 1-818, pls. 1-8.

Contaijng a brief account of the trap recka of
the Newasrk system, compiled from the
writings of Pieree, SHllman, Hitoheock,
and Websator, pp. 746, T47; and of the sand-
atone of the same system compiled from
the writings of Maclare and Olmatead, p.
5719, The geological reap of the castern
part of the United States, forming the
frontiapiece, Js meainly fvom Maelure's
wmup of 1817. Loealitics where native
cOPpeT Ovours are mentioned on p. 555,

Cited on the extent of tho Dan river asea, N. C,
(Olmstead, "2%, p. 128),

Clegg’s coal mine, N. ., Anthracite near grap iy
{Genth and Kerr, 'B1, p.82}. )

Clements, N. 8. Iron ores al (Alger, '27, pp. 228,
§30).

CLEMRON, T. 6. 1836,

Anrlysis of aomne of the coal frem the Rich-
mond mines.

In 'Peimsyl.v:minf Geol. Boe., Trans., vol. 1, p,
295..207.

Presents aualyses of voal from three of the
mines in the Richmond coal fteld, Va.

CLEMNON, THOMAS 6. 845a.

Notine of a geological oxamingtion of the
country hetweon Fredericksburg and
Winchester in Virginia, including the
gold region,

In Peonsylvania Geel. Boc., Trans., vol. I,
pp. 298-313, pd. 17.

Coptiting brief doacviptions of veloandorocks
which may prove to be a portion of the
Newark syatem of trups.

CLEMSON, THOMAS €. Analysis of eoal from
the Richmond coal field, Va. {Clifford, 87,
P10,

CLIFFORD, WILLIAM,

Richmond coal field, Virginia,

In Manehester Geol. Soe., Proo, vel, 18, 1887-
1888, pp. 326-353, 855.358, pls. 1-5,

Reviewed by F. I, Newell in Geol, Mag,, dec.
3, vol. 8, 1880, pp. 136-140.

Trisenascs briefly the molo of formation and
the age of the Hichmond eonl field. Pre.
wonts a historicel sketeh of coal-mining,
and indicates what is te be expected from

1887,
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CLIFFORD, WILLIAX-—Continued,
the mines in the future.  Analyses of conl
and of matural eoke are given on p, 10,
A map of the entire fleld is given on pl. 1,
and plats and seotions ef the mines at
Olover hill, Midlothian, Black hoath, apd

’ Deep ron on pis. &5,

CLIFFORD, WILLIAM, 19585,

Additional notes on Richmond ecal field, Vir-
ginia, in reply to oriticksws.

In Manchoster Geol. Scc., Trans. vol. 20,
18881880, pp. 247-268.

A reply to & review by F. H. Nowell. Main-
tains that the conclasion that the sirata
in the Richmond area thin eut toward the
border; that the vocks were depesited in
an frvegular basin; identification of coal
names on Hpposite sides of the basing re-
fars to trap dike near Midlothian: cites
Liyell, Taylor, and Daddow.

CLIFFORD, WILLIAM. Review of apuaper on the
Rishivend conl feld by (Newell, '69).

Clinten, K. 4. Arvounaceons strate near (H. D
hogers, '40, p. 198},

Boundery of Newirk near (Coek, 68, p. I7).
H. D Bogers, '40, pp. 18,17,

Counglomerate near {Cook, 82, p. 21).

Desoripiion of sandstoneoutorops near (H. D
Bogers, "5, p. 168},

. Deseription of vaviegated conglomerate near
(H. D. Rogers, '36, p. 148). '
Tietailed deseription of ealenreous conglom-
" arate uear {H.D. Rogers, '40, pp. 139-140).,
Dip in skale near (Cook, "82, p. 28},

Limestone at (Cook, 70, p. 33. Cook, "82, pp.
22, 28, 42, 43).

Manganese near (Cook, ‘05, pp. 7-8.  Cook, 168,
e 1)

Trap outerep nesr (Darton, '90, p. T0L
Uneonformity at base of the Newark near
{Darton, *0f, p. 15).
Clinton valley, N. J.  Dip-alung the Dulnware
wdjacent to limestone area near {Nasen,
89, p. 18). .
Closter, N. J.  Altered shale near (Cook, 83, p. 24).
Coluomnar trap at (Akerly, 20, p. 58).
Iudurated shale noar {Darton, ‘00, p. 81),
Bandatone on west slope of Palisades at ook,
68, p. 208}.

Trap outorop near (H. b, Rogers, 38, p. 1503,
Clokter Ianding, N. J. Dip iv sandstons near
(Coak, '79, p. 30, Coolk, 82, p. 347

Dip near (Couk, "68, p. 195).
Sandstone beneath trap at (Covk, 68, p, 179,
Saundstone, shale, and conglomerate unear
(Couks, '69, p. 208). ,
Sectinn of Palisades near (Cook, '68, p. 200).
Clover hill, N. &, Dip at (Cook, 68, p. 197).
" Dip ta red shale at (Cook, '82, p. 20).
Clover HIH, Ya.  Acecount of coal-mining st (Dad-
dow gl Bannan, '66, p. 308).
Analysis of eoad from (Clifferd, 87, p. 10. De
La Beche, "8, p. Ixv. W, R. Johnson,
81, p. 12. 'Williams, ‘83, p. 82).
PBriet account of eoil mines at (Daddow and
Bunnan, 66, p. 401, Lyell, 47, p. 264).

THE NEWARK SBYSTEM.

[BULE. 85,

Clover Hill, Ya.—Continned.

Character and afficiency of coal from (W. R.
Johnson, %0, pp. 133-134, and table ap. p.
1343,

Coal fiald of (Credner, '06).

Conditlon of eral miuen at {CHfford, 87, p.
18}

Dercriptions and Sgnres of fossil fishes from
(Newberry, '88).

Mention of & trup dike at (Chifford, "88).

Natural ecoke and trap dike at (Do Lu Beche,
48, . dxvih

Natural coke from {W. . Johnsm,
175178, Liyell, 4%, p. 271). i

Plants, fossil, fropy (Foutaine, "85, p. 4. New-
berry, 88, Stur, ‘88j.

Production of neal minea (Taylor, '48, py. 6k~
[0

Racent mining at (Hotehkias, ‘83,

Section at (Cliffoed, '87, pl. & Fontaine, '83,
B & Lyell 47, p.270).

Teoat of coal from (Buwanons, 58, p. 349).

Thickness of coal ab (Lyell, 47, p. 271).

Trap in conl mine at (Lyell, ‘47, p. 271).

Trial of the coal frem, for heating purposes

(W. B Johnson, 44, pp, 363-377, 448),

Brief sketoh of (H. D. Rogers, 'B68, vol. 2,

. T63).

Briefly reviewed (Chance, '88, pp. 17-18),

Coal from North Cazelloa,  Analyeia of (Batile,
‘36, Chance, "84, Chance, *85. pp. 36, 47, 43,
Clarke, 87, p. 146, Genth, 71, Fuckeon,
58m, pp. 31, 32, W.-R. Jobnson, 5le.
MuoeGiehee, 83, p. 76}, .

Brief account of (Ewmmong, ‘52, pp. 120-121,
124126, Wmmons, B8, pp. 235, 250-785,
Eimmogs, ‘57, p. 33. BEmmons, "5Ta, pp. 6
11, Kerr, 66, pp. 45, 46, Kerr, 75, pp.
141, 142, 149, 144, 145, 208-20%, Kerr, '79, p.
13. N, C. Land Co., 69, pp. 103-104. Lyell,
54, . 120 Macfarlane, 77, pp. 519520
MoGehee, 83, pp. 75-77. MeLeushan, 52,
PO 180570, Mitchell, 42, pp. 131-132.
Oltngtesd, "3, pp. 17-23.  Olmstead, 27, pp.
126-127.  Wilkes, '58. Williams, "85, 1.
s,

Charpcter of (Hale, '83, pp. 228, 227).

Degoribod mineralogleally (Genth and Xerr,
81, pp. 82, 83).

Disowvery of (Olmstesd, '20.  Olmatead, '24,
P.o20).

Gas obtained from (Bmmons, 57, p. 3.

Prodaced in 1880 (Hotehlelas, "85

Quality aml gnantity of (Emmens, 'B2, pp.
130-135). ]

Quality of {Chance, '85, pp. 84-66. Emmons,
B, pp. 246-204.  Bmmons, 57¢, pp. 7-8)

Hootlona of seama (Chance, ‘85, Pp- 28-353.

Statistical aecount of {Anonymous, '60, pp.
108, 104.

Thiskness of {Emmeons, 56, p. 244).

Value of, for gas-malring (Jackson, "36a, pp.
31-52).

Coal in Connectiout valley (Silliman, *47).

Brief statement concorning (Percival, 42, p.

428, Shepard, 'a7).

50, pp.

Conl.
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Caal in Connscticot valley— Continued.
Disgussion of the probability of ﬂ:mimﬂ;
{E. Hitcheock, 35, pp. 53-54).
" Mention of (. Hitchcoek, 25, vol. 4, p. 63,
- Paroival, "42, pp. 442, 452}.
Coal in Maryland, A search for (Dueatsl, '37, pp.
B0-37).
Coal in Massachusetts, Analysis of (B, Hitch-
coek, "41, p. 141).
Brief account of (B. Hitcheock, '43, p. 448).
Discusslon concerning (K. Hitehevek, 35, pp.
220-232. K. HMitcheock, ‘41, pp. 198-143),
Cosal in New Jersey. At Bellville (Cook, '81, p.
48).
Localities of, brief mention (Cook, '68, p. £74).
Mention of {Coslk, 68, p. 608).
Near Bernarduville (Nason, 88, p. 28).
Near Boonton and Newark (Cool, '78, p. 119),
Near Morrisfown) Nason, "89, p. 28).
Near Frenton {Nason, '8%, p. 275,
Near Passaic (Plerce, *20, p. 194).
€Coal in Penneylvimia. Analysis of (MeCreath,
. 79, pp. 162-103).
At Maryiaville (O, E. Hall, '81, p. 24).
Brief referenoe to (Frazer, 80, p. 44).
Notice of (Fraser, 85, p, 4035,
Reported (Lesley, "91).
Coal in Virghie, Acecount of (Heinricl, '78, pp.
243,044, Lyell, 34, p. 12} .
Accounl of the minieg of (Grammar, '18.
Taylor, "85, p. 281-286), -
Age of (Marcow, *55, pp. 872, 873).
Ameunt produced (Daddow and Bunupan, 66,
pp. 401, 402, Hotchkiss, 88 Taplor, 45,
. 51,52, Wooldridge, '42).
In 1880 (Prime, '86, Pp. 6T0-673). .
In 1883 and 1884 (Wilkiams, '85, pp. 97, 98).
In I885 (Asbhburner, "86, p. 69},
In 1587 { Ashhuruer, ‘88, p. 361). i
Anatysis of (Chanee, '85, p. 19. Cliffurd, "87,
pp. 8,10, e Las Béche, 48, p. LXV,
Heinrich, '78.  'W. R, Johuses, '59, p. 176,
Macfarlane, 77, p. 615,  Sillhnsxy and
Huobbard, 42, Williams, *83, p. 82).
Brief acconnt of (Ashburner, '87, pp. 563-554.
Coryell, '76. Daddow and Bannan, ‘68,
pp. 43406, W, B. Rogers, "3%, p. 81),
Character and fmportance of (Maciariane,
T
Description of (Clifford, 87, pp. 9-10).
Heonomie vaiuo of (Hotchkiss, *80).
Experiments on the heating qualities of (W,
. Johnson, 44},
Gas obtained from (Emmons, 57, p. 31,
In local basing (Lyell, 47, p. 206,
Mention of (Clemson, "85, Credner, '66),
Mode ef eccurrence (Heinrieh, '78, pp. 266-
274, Livell, 49, p. 2843,
NWear Lesksvilla (W, B. Rogers, *38, p. 78).
Organic strovture of (Lyell, '47, p. 368),
Position of {Liyell, "47, p. 262).
~ Price of (Taglor, 48, pp. 50-51).
Quality of (Taylor, '35, pp. 283-280).
Specimens of, for the New Orleans Expasition
Hotehkiss, '84).
“Btructure (Newoll, '88).

Bull 8511

(Aml in Virginig-—Continued,
Thickness of (Fontaine, '83, pp. 7, %, 9, Gram.
mar, ‘18, pp.188.127. Lyell, 47, pp. 263284,
265, 267, 271, Newell, '89. W, B. Rogers,
‘36, pp. 53-60. W.B. Rogers. '435, p. 532
W. B. Rogers, ‘43, p. 208,  Wooldridge,
42,
Thinning of (Clifferd, 48,
Trials of, for heating purposes (W. R. John.
son, '44, pp. BOB-451). .
Map showiog prodoetion of, in 1880 (Prime,
‘88, pl. 41).
Coalbrookdals, Va, Amalysis of coal from (Clif
ford, 87, p. 10).
Confield station, Va, Toupdary of Newsrk area
wnear (Heinrvich, '78, p. 280).
Cobeyuid bay, N. 8, Description of Newark
- rocks near (Dawson, ‘47, pp. 51, 52),
Dreseription of north shke of (Dawson, '78, pp.
98, '
Digoussion of the geology newr (Dawaon, ’y,
p. 110},

- Geology nesr (Dawson, 78, pp. 88-B8). -
Fewark outareps near {Chapmwan, *78, p. 1E9.
Becticn from, to Cobeguld monutaing (Daw-

son, 78, pl. op. p. 125). .
Cogakico, Pa. - Dip at (Frager, 80, p. 43},
Coke, Naturaf. Analysis of North Carolins ape-
citens (Dattle, "86}.
Brief aceount of (Poomay, '48, pp. 108104,
Wilkes, 48, p. 7).
Account of (Cliffeird, *87, p. . Daddow and
Bapnan, '68, pp. 800~400, Heinrich, *78
B 248, 244, Lyell”47 pp. 270-275, Mac-
farlane, 77, p. 508. Raymomd, '83. W.
B. Rogers, "40, p. 124). “
Analysis of (Clarke, "87, p. 146~ (3ifford, ’87,
Fp- 10, 4. De La Beche, '45, p. lavi
W. R. Johnson, 42. W. R. Johnsen, 50,
P k76 Eoroll, 47, pp. 270-273. Raymond,
'88, W.I. Rogers, 40, 128}, -
Degeription of (W, R, Johvson, 48  Lyel,
T, p. BT,
Discussion of the character and ::omposiﬁon
of (W, It. Johnson, *50, pp. 155, 158).
Digeussion of the crigin of (Holehkias, ‘83,
Stevens, 'T3. Wurts, "75).
Exporiments on the beating qualities of (W.
R. Johuson, '#4, pp. 108141}
Lyell cited on (Do La Bevhe, "48).
Richmond area, Vivginia. Abstractof a paper
concerning (W. B. Rogers, "24b).
Beoent mining of (Hotehllss, '83¢).
Relation of, to igneous rocks (W. B. Rogers,
‘Bda. W, B. Rogers, 64D).
Remarks on (Clifford, 'S7, pp. 11-14,24. Ca-
ryell, 15, Heinzich, 5. Heinrich, 78,
p 25, T. 8. Hong, '7T5. W, B. Rogers,
‘5be. . 1. Rogers, '58, vol. 2, p. T64).
Thickness of (W. B. Rogers, '54, u, 55a).
Cald Point, Pa. Boundaries of the Newark in
(€. E. Hall, ‘81, pp. 72,78, 75).
Cole irom minme, N, €. Drief acoount of, with
« shetch (Wiltls, '86, p. 804),
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Colebrook, Fa. Description of trap dikes hear
(H. 1. Rogevs, 58, vol. 2, p. 687).
Dip near (H'Invilliers, 83, pp. 208.210). .
Colesville, ¥a. Boundary of Newark area near
{Heinrich, 78, p. 231, "W, B, Rogers,
40, p. 713 :
Colliny station, Pa. Detailed desoription of
Newark. rocks near (I‘razex‘, B0, pp. 103,
104). ;
Mention of trap qusrries at (8. P. Merril,
‘20, p. 4363,
Columbin college. Deseription of fosail fishes in
the musenm of (Newberry, *88).
Columbia, B, €. Description of tap dikes near
(Tuomey, ‘44, p. 11).
Competition, Va. Boundary of Newark near
(Heinrich, '78, p. 238).

COMSTOCK, THEO, B, 1878,
AAn outline of gemeral goology.
Tthaca, N, Y., 12my., pp. 1-82.
Contains outlines for lectureg. Triassic and

L4
Jurasaic periods, pp. 85-68.

Conewnge, Pa. Mud roek frim (C. B, Hall, 78,
™ 84, Fraser, '76, p. 1603,
lonewago fulls, Pa. Altered shale near (H. 1.
Rogers, '58, vol. 2, p. 677).
Conewago hills, Pa. Brief account of trap rock
of {'F. ., Buwith, ‘oo,
Contact metamorphism at (. . Rogers, 68,
vol. 2, p. 687).
Deacription of (Gibson, ‘20)
Desoription of tray dikes near (H. I Rogers,
‘58, vol. 2, p. 687).
Trap of the (H. 1. Rogers, '39 P22
Conglomerate at the hase of the Newark system
{Emmona, '57, pp. 19-21).
Driseussion of the glactal origin of (7. 1. Daoa,
'),
Uonglomerata in Counectiont. Description. of
(Percival, 42, pp. 816,324, Porcival, 43,
P 427, W. M, Davis, '89. W. M. Davis,
'8).  Hovey, '89, pp. 573378,
‘onglomerate in Connecticut valley. Acconnt of
(8. Hitcheook, '35, pp. 234, 215, 416, E.
Hitcheock, '24, veol, 8, p. 62), .
Composition of (B, Hitcheook, 58, p. 22).

Deseription of (B, Hitcheoek, '35, pp. 243-251. |

E. Hitcheoek, '47¢, pp. 109-207}.
Digtribwtion of (E. Hitcheoek, '58, p. Ii.
Jones, '62, p. #1. Pereival, '4Z pp. 447,
449, Ruassll, T8, p. 231. Shaler and Da-
vie, 81, pp. 95-96).
{onglomerate In Maryland,
(Ducatel, '37, pp. 36-37. Ducatel, '40.
Tyeon, 60, appendix, p. & . D, Rogors,
'36, py, 146-147. Fontaine, ‘70, p. 3%,
Conglomerate in Mapsschusetty (8. Hiteheook,
55, p. 226.  C. . Hitoheock, 774, p. 446)
Peseription of (E. Hitcheock, "4, pp. 441, 442,
526, 527, 648. Emmuons, 57, pp. 5,6,7. E.
Hitoheook, "4, p. 527, Nash, 27, p. 246).
Conglomerats in Now Bromswiek (Gesner, 40, p.
18, Matthew, "65, pp. 128, 124, 125).
Origin of, and character {Whittle, *81).
Conglomerate In New Jorsey.  Ageof (Nason, ‘59,
p- 41).

THE NEWARK SYHTEM.
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Conglomerate in Now Jersey—Continned.
At Boonton, referevce to (Russell, "78, p. 232)
At Paterson {Coek, 79, p.18),
At Pattenturg (Cook, '8, p. 17),
At Pompton, referénco to (Russell, '78, p. 232).
Beneath First mountain (Coek, 68, p. 337},
Beneath the Palisades (Cook, 68, p. 208,
. Darton, 90, p. 50).
Brief account of (Emmons, '57, p. 8. Cook,
65, p. 7. Nason, '89, pp. 16,17),
Cemented with trap sand (Nasow, '8, p. 21},
Change of, to sandstone (Cook, '82, p. 33).
Character and distribution of (Nason, '89, pp.
2021, 39-41. Rugsell, 78, pp. Z31-341,
Cook, '68, pp. 301,392,393, Ruasell, '80a;).
Containing trap pebbles, origin of (Nason,
80}
Deacription of {Covk, '82, 8 2122},
Dretadls of {Conk, "85, pp. 200.-212).
Detasied desoription of (E1. 1. Rogers, 36, pp.
146-150. IL. 0. Rogers, "4, pp. 135141},
Dip of (Cook, 74, pp. 29,40,
Lithological description of (Cook, '68, p. 206).
Loealities of (Cool, 82, p. 21}.
Mode of forruation of (Russell, *78, pp. 232-287).
Mention of (Cook, '68, p. 250, Cook, 79, p.30.
Cook, '82, pp. 15,19, Cook, 82, pp. 39-42,
Nason, '8¢).
Noar Pasapio falls (Cook, '79, p. 13)
Near Paterson {Cook, '82, p. 51}.
Wear Pompton, description. of (Kivchell, '56,
Dp. 144, 145).
Near Trenton, brief account of (H D. Rogena,
46, pp. 119, 120).
On west berder of Newark (Cook, '79, pp. 18-19).
Origin of (Kusseil, '78, p. 353).
Origin of (Cook, '68, pp. $37-338).
Bummary of conclusions in reference to origin
of {Cook, '89, p. 156}
Tws varisties of (Cook, "82, p. 21).
G‘nnglamemm ia New York. Brief acconnt of
(Mather, "89, pp. 125-145, 126-127. Mather,
© 43, Py, 66, 287, 288, 289,
W, W. Mather ofled on (Laa, '53, p. 190).
Conglomerate in North Carelina. Brief account
of (Bmmons, *56, pp. 220230, Ewmmons,
57, pp. 91-08,  Bmmons, '87, pp. 7. Kerr,
75, pp- 141, 503, Kepr, 'Toa).
Dan river coal #eld, brief account of (Fm-
mong, 52, p. 147. Emmens, '56, p. 256},
Deep river coal fleld (Emmons, 52, p. 121,

Ewunons, 56, pp. 237238, Maclarlans,
77, pp- S18-519),
Brief account of (Wilkes, '58, pp 4-H, W.R.

Johunson, 51, p. 5.
Hotrce of (Kerr, '75, . 146).
Conglomerate In Nova Scotia (Dawsan, '78, p. 87.
Dawson, "i8, pp. 100-101. Ells, "85, p. 7E).
fonglomerate in Penngylvanin. A gemeral sc-
count of (Lea, 51}
A% base of the Newark (Lesloy, ‘83, pp. 184,
188},
At top of the Newark (Lesley, '83, p. 158).
Brief account of (I, It Rogers, 41, pp. 17, 36
38. JL 1. Rogers, "58, vel, 2, pp, 677, 679,
980}, '
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Canglomerate in Pennsylvanin- Continned.

Characker of the {Lesley, '83, p. 184).

Derived fromw the Potedam (Lesley, 83, p. 1589).

Description of (. D, Rogoers, '68, vol. 2, pp.
B9, 670,-679, 851-684). .

Tn Adwms county. briet account of {Frazer,
¥, pp. 265-266),

In Boerks county, brief m\mtmb of (d'Tnwil-
liers, '83, pp. 169, 201-208).

_InBerks eonnty, observations on (A Tnvilliers,
‘83, P 213-206).

n Burks county, brief asecount of {Lesley,
"85, p. xxix).

Tn Chester county {I'razer, 83, p. 244, Lesley,
‘83, pp. 184, 102).

Tn Chester connty, on gnoiss (Leslvy, "83, pp.
188, 189},

In Chester and Bucks eonnties, brief scovunt
of {C. T, Hall, *81, p. 24).

In Montgomery county, brief acoount of (C.
E. Hall, "81, p. 20,

Tn Shelley’s ore band near Dillaburg (Fraser,
w7, . 222}

In the Warwick shafh (" Inulhexrs, 83, pp
317, 318, 320).

In York county (¥razer, '85, p. £08).

- Lncatities of (. D. Rogers, ™38, p- 17

Mode of deposition of {Leslay, 53, pp. 19%-
180).

Name applted tv (H., Iv. Rogers, '58, vol. 2, p.
a478).

Near Dillsburg (Frazer, '77, p. 225).

Near Fabmounth and Collins, detailed noconnt
of (Frager, ‘80, pp. 108-104).

Near Fairville, brief account of (Frazer, '80,
P49,
Near Monroe, dip of {7, K. Hall, '88, p. 247},
Near Morzisville, from analysis of (0. K. Hall,
*81, pp. 24, 1113 i
Near Vardleyville (H. 1. Rogors, 58, vol. 2,
. 673,

Wear York, 3p of (Frazer, '76, p. 02),

On northwoesl border of the Newerk system
(H. I Rogers, '8, vol. 2, p. 674),
With iven are (4'Invilless, 93, p, 289).

Conglomerate in Virginia, Brief accotmtef (W,

B. Rogers, 58, pp. 81,82, 'W. B. Rogers,
8T, p. T .

Charaoter and dissrilntion of (W. B. Reogers,
‘39, pp. 70,72).

Description of (Coroelius, "18, p. 36, Hein-
rich, '8, pp. 268-240.  Heiurleh, T8, pp.
252, 266, W. B. Rogers, 89, p. 80. 'W. B,
Togerk, '40, pp. 6081},

Noar Leeshurg and Culpeper Courf House, 1

deseription of {Fontaine, 79, pp. 32,84).
“Potomac marble,” W. B. Bogers cited on the
origin of (Lew, '53, p. 189).

Conglomerate on Prince Bdwards fsland (Daw-

Bson, '78, p. B7).

COXLAN, P. H., mnd J. Records of wells bored

by, in New Jorsey (Nagon, *80b).

Uonnecticut, Age of Newark aystem in, note in

risfarence to {(Dawson, 'H8).
Age of the Newnrl of, renarks on (Newberry,
'35} '

)
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Analysis of digbatite froin Farmingtml hills
{Hawes, 'THe).

Analysia of trap from West Rock (Frager,
Miba, p. 4045,

Bones, fossfl, ut Kast Windsor, note on the
fnding of (N, Smith, "205. .

Cresvent form of cortain trep ridges in {H D.
Rogers, '$3e).

Critical study of tvap onterops uear New

. Hawen (J. D. Dana, '91).

ip in, remarks on (5. Hitchoook, *41, p. 448).

Fish, foasil, from, u study of (J. H. Redfield,-
'36).

Fishea, fossil, from, deucﬂptm:ﬂat (Newbarry,
'78). W. (. Redfiald, '41).

FRishes, fossil, {row, list of (De Fay, '42).

Fiahes, fossil, from, romarks on (] Hurlam, 3
pp. G204,

TFovtprints in, notice of the discovery of (W.
C. Redfield, '42).

Foo tprints frow, report on:.(Ragers, Vanuxem,
‘Fayloe, Binmons, and Conrad, '41).

Toasil bones found at Tast Windsor (Fohu
Hail, '21).

Tossil bopea found in, account of (B, Hitch-
cock, 41, pp. 503-504, pl. 49).

Tonstis found at Middletown, brief reference
46 (Rilliman, '37).

Geology about Meriden (O, H. 8. Davis, '70).

Geology of, report on {Percival, '42.  Shepard,

87).

Guology of Berlin, brlef referentes to (Per-
cival, '23). »

Geology of the ragion about Now Haven (Silli-
man, '14}.

Harnging hills, description of (Chapin, '87).

Hanging hills of Meriden, excorsivn ta . D.
Dana, 70},

Lost voleanoes of (W. M. Davis, '91).

Newark sreas in (Pereival, '42, p. 10,

Newarlk system in, budef account of (Lyeall,
KN

Newark system of, former exbﬂut of {Britton,
81, p. 169, Ih S, Martin, '85).

Sandatone from (& I Dana, 'T14).

Sandstone gquarries of . . Mecrill, 89, pp.
446448, Shaler, ‘84, pp. 1286, 127).

Sandstone strate st Portland, sponfancons
movaments n (F. Johnson, "54).

Heotions, Peckley (W. M. Davis, '88, pp. 305
507, pl. 10).

Bections., Hristol coppur mine (Silliman and
Whitney, '58),

Sectimma, Kast Haven, dikes in.  After E.
Hitcheock (W, M. Davis, '83, p. 280, pl. 9).

Sections, Eamentotion meduntsin (W, M.
Davis, "8, pl. 1)
Sections, Meriden, uear (W. M. Davis, '8, pl.
8. ’
Secdionp, Meriden distzict (W. M. Davis, 80,
p.425).

Sections, Merlden-New Brituia district (W’
M. Davis, 80, pl. 6).

Seotions, New Huven and East Huven, be-
tween (W, M. Davig, 43, pp. 305-807, pl. 103,
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Connestiont--Continmed.

THE NEWAREK SYSTEM.

Conneetient vallvy—Continned.

Seetions, South Britain, showing auppom re-
Iation of frap ridges wear (W, M. Davis,
‘88, p. 471).

Sections, Bpringfield, Conneotlout valley (E.
Hitcheork, '58, pl. 2.

Sections throngh (Walling, *78, pl. op. p. 182},

Beotions, Wallingford, scress s wamber of

ridges in. Aftet A. B. Chapin (W. M.
Davia, '8, p. 280, pl. 8).

Bouthbury aren, description of (Sﬂhmsm, 2,
Tip- 281-283).

Thickness of Newark rocks in (J. I Dava,

.78, volb, p.427).

‘Frap diked at East Haven, acconnt of (E.
Hitcheock, 41, pp. 655-666).

Trap dikes at Wallingford {Chapin, '35).

Trap dikes i, note om {Loyell, 47, p. 30,

Trap from West Rock, analysis of (Fraser,
“Foa, p. 409}

Erap of, ecotnpared with trap from GuttFaburg,
Pa. (Frazer, 'T5b).

Trap ridges in (J, D. Dana, "73, vol. 8, pp. 105,
106},

Trap rock of, charagter of (7. I Dana, ‘78,

Trap rock of, deteiled description of (Perci.
wal, '#%, pp. 209420,

TFrap rook of, origin of (7. 1. Dana, "71n).

Trap rock of, quarries of (Shaler, '84, p. 127).

Trap ghests of, desoribed (Davis and ‘Whittle,
89),

Trap sheets of, extrosive, with breecin in

{Rice, '86).

Tree tranks b Bristel, description of the find-
ing of (SUkmdR, jr., 47

Teeonformity at base of Newark in (7. T
Dana, '73, vol. 5, p. 427).

Vartebrate foseils (hones) from, desoription
of (Cope, 69, p. 122, Marsh, 89, pp. 831,
333 Wyman,'55. Wyman, 562,

Vertebrate fossils, notica of (Sllliman, "206}.

Vertebrate fossils, remarks on (Newherry,
85, W. B. Rogers, '60a).

West Rock, description of {8illiman, "20e, pp.
2022033,

Connecticnt river, Defloction of, af Middletown |

(WM. Davia, '8, p. 4825,
{8ea, alno, Comnectiont valley.}

Copnecticat vallsy, Acoount of the Newark sys-

tem in (3. Hitcheock, 36, pp. 2EL-251),

Age and divisions of the stratified rocks in
{(Wells, '30).

Ageof Nowark rocksof (Emmons, '57b, 1.79-80).

Ageof Newark system in (W, . Redfleld, *51).

Age of sandstone in (B, Hitvheook, 88, p. 3.
Tnckgon, 50},

Ageofaandatoneof, mmarkamx(ﬂf I Rogers,
48h).

Age of sandstone of, statement of opinion Lo
cerning {C. H. Hitchooek, 55, p. 392).

Age of the ved sandxtone in, discnssed (B, D
TRogors, '58, vol. 2, pp. 694-895).

Age of ssndstone of, statement of opinfon
concerning ({. H. Hitcheack, 85, p. 592).

Age of, as indieated by fossil fishes {w, C.
Redfield, ‘56, pp. 180-181).

Age of, as indicated by stratigraphy (Foster,
§1).

Amount, of erosion in (Habbard, 56, p, 170).

Analyses of egprolites from (8. L. Dana and
E. Hitcheock, 45).

Anmnalyais of trap rocks from (Hawes, ' ?!5)

Brief account of a)nnberrj; ‘3%, pp. 19-28. B,
Hitchoeook, ‘39, pp. 320.536. H. Hitcheoek,
*56. ~Liyell, 71, pp. 861, Russell, 78, pp.
221-322).

Brief sketch of Newark in (H. D. Rogers, "58,
vol. 2, pp. 759-765).

Building stone from (Alger, ‘5. Lyel]., ‘54,
p. 135

Coal in, probability of finding (¥. Hitehooolk,
'35, pp. 5E-54).

Coal iw, reference to (Sillivemn, "27).

Conglomerate in, distribation (Haoysell, 78, p.
238y,

Conglomerate in, glacial vrigin of (Shaler and
Davis, 81, po. 95-96).

Conglowerate of trap in (K. Hifchenck, *dde,
np. 6-8

Copper associated with teap, discusston of the
.erigin of {Sillimex and Heuglhton, '44).

Copper mine at Bristol, deseription of (Silli-
mah and Whitney, 55},

Copper near Wallingford, discovery of (Silli-
man, "1§),

Deseription of (B, Bit’mhmck, '41; pp. 256-269),

Deseription of Newark of (Lyell, 66, pp. 452
458).

Dip in (F. D Dana, 15, p. 419,  F, Hitcheook,
‘36, p. 329, B. Hitcheosk, 'd7a, p. 200).

Dip in, hypothesis sccounting for (Brml!ey,
78).

Dip in, origin of (Whitney, '60},

Dip in, brief acoount of (E. Hitcheock, 35,
p. 224},

Dip of limestone in (B. Hitcheoek, '58, p. 8).

Dip of red sandstona in, brief aecount of (H.
P. Rogorn, 58, vol. 3, pp. 761-702),

Diyp of rocks n (K. Hitchoook, '58, pp. 10, 11},

Dip of rocks of, origin of (Siltinax, jr., '42a).

Dip of sandstones and shales, origin of (Bgs-
sell, 78, p. 120,

Dip of sandstone in, canse of (Silliman, jr.,
42}, .

Dip of sandstones of, accovmbed for hy mode
of depesition (Silliman, jr., '46).

Drainage of the Nowark area of (J. D. Dana,
Y75, p. 500},

Extent of the Newark in (A. Smith, 32, pp.
219-220). .

Fishes, foasii, frow, deacription of (X, Hitch-
eoek, '37, pp. 267-271).

Connectiéat vadley, footprints from. Additional

ahaorvations on (B, Hitcheock, '63).

Anuelid trails from (E. Hitcheock, 54, pp.
160-168, pla. 26, 27, 28, 4%).

Association of, with trap (E. }Itm!mmk '58,
p. 178).

¥ Brief acoount of (Emmons, '57, pp. 130-142.
F. Hitehcock, '37, pp. 367, 211, E. Hitch-
couk, '55¢, pp. 183-180, Hitohcook and
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Connectiout vakley, footprinty from—Continuad,
Hitehoook, ‘07 pp. 309-920. Lyell, ‘43,

e 39-40).
Brief discussion of (Qwon, 43},

Brief reference to the Snding of (Anonymons,

“Bae).

Characteristivs and puleontelogical value of

(E. Hitehooek, '60).

. Deseriptien of (Deane, '43. Deane, 'tha.
Deane, ‘454, K. Hitcheock, '88. E. Hitch-
E. Hitcheoek, '68. E. Hiteh.

cock, '48.
cock, '65),
Descriptions and fignres of (Deane, *48).

| Descriptions sod illustrasion of (¥, Mitch-

aock, 58}

Tetter from R. L. Murchison eouncerning

(Murchison, '436)-
List of (K. Hitchooek, '37m).

Tocalifies in, additional (K. lh!xmmmk 375y,

Loecalitios of (1. Marsh, “48).

Marsh cited on the veptilian character of

(Hull, ‘87, p. 46).
Note on (Sllman and Dana, 475
Observations regardiog (Mantell, '43).
Of crustaceaus (Daua, "582).

Popular degeription of {E. Hitcheook, *58, pi.

176196,

Priority in the discovery ui’ Bouvd, *5H9.
Tleane, 4. Deane, "44b. E. Hitcheock,
d4d.  E. Ritcheock, '8, pp. 191-19%.

Mackio, '8, W, B, Rogers, '59).

Remarks on (Cope, 69, p. 2. Deane, "4
K. Hitcheook, *450. Leidy,

Field, "@a.
58, Wayrren, 53},
Bevized classification of tHitcheovk, "43).
Bynopsis of {E. Hitcheook, '68, p. 1i4),

Table showing choaracterintios of (B, Hifteh-

cook, ‘B8, pp. 201-205).
Wide distribation of (Lea, '53, pp. 188-188).
Connpeticnt valley.

289).

Former extent of the Newark rocks of (3. D
Eussel],

Trwaa, '8 Ik B, Martin, '83.

'8hr) . -

Former extont of the sandstones fu (W. M.

Davis, '82a).

Fossil fiab localities at Mlddluheld and West.

field, described ¢ Anonymons, 38},

TFoszil fiah from, remarka on (Kuwnons, 57, p.

1423,

Fopail fishes from (B, Hitcheock, '58, pp. 144~

T, pls. 25,26, Newberry, "88;.

Tossil fishos from, desoription of (Hdgerton, |

4.

Fogall fishes from Little Falls (C. H, 8. Divis,

87).

Garnets in trap near New Haven (B, S Daniar,

7).

General acconnt of the geology of (E. Hitch-
cock, '23. B, Hitcheock, ‘41, pp. 434441,

Billiman, *24, pp. 17-30, $28-481).

Joluta in, remarks on (E. Hitcheock, ‘4la.

Billinue, je., 44}

Lithological charscter of sandstone of (K.

Hitcheoek, 38, p. 330).

Former connection of the
Weowark system in, with the rocks of the
sume age in New Jersey (Bradloy, 76, p.
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Conneotiout valley—Continued.

|
|
i

Lithology and stratigraphy of, brief account
of (Wells, "8la).

Map of Newark arem v (W, M. Davis, 8%,
pk. 1),

Map of, showing footprint looalities (€. Hitch.
cock, '58, pl. 9).

Mariden, detailed study of straotare near (W,
M. Diavis, '89).

Microseopical examinagion of sandstons fmm
- (Hawen, "T8).

Mineralogicsl composttion and durabitity of
buillding stone from near East Haven
{Hubbard, "85).

Mods of deposition of sandstone of (K, Hitch-
eock, '58, 1 172-179). )

Meode of formation of Newark rocks in (A,
Bmith, "82, pp. 221-224),

Modgp of formation of the Newark sandstones
andl shales of (Jacksgon, *41).

Origin and former extent of the Newark rocks
of, disenased (3. D. Dang, '88).

Plants, fossil, feom (Chapin, '§7e.  J. T, Dana,
'35. E. Hitchoook, '43b, p. 204. E.Hiloh-
ook, B8, p. 8 E. Hitchoook, jr., '55.
Lidy, '8, Wewherry, '88).

Raiwdrop impressions from {Deane, 425,

{ Ripplemarks from] (¥, Hitchoodk, "5, p. 111).

Bevtionn (Baton, ‘20, pl. 2. Le Conte, 82, pp.
b, 246).

Section after K. Hitobhcock, A. Eaton, A.
Swmith, and A. B. Chapin (W, M. Davis,
8%, [ip. 200-281, pl. 93,

Sectivn, hypothetioal (W. M., Davis,
anoy,

Section, hypothetical, after J. Le Conte (W.
M. Davis, "83, p. 281, p1. 9).

Soction, Mettawampe, Mass. (E. Hitcheook,
159, pl, 3).

Bection, Mount Tom, Mass, (E. Hitcheock,
58, pl. 83

Seetion, Nowottnek, Mass. (K. Mitcheock,
‘58, pl. 3).

Neotion, Springfield, Cenn, (E Hitchooek, '58,
Pl 2).

Section, Turner Falls, Mass, (B. Hitcheoek,
'8, pk. #).

Strietare of (Davis and Loper, ’91}.

Stroctare of, discusaed (W. M. Davis, '88
WM. Davis, H8q. W. M, ‘Davis, "80%.
Le Conteo, 82, pp. 245, 248),

Tadpole nests, so called, disonssion of (Shep-
ard, "67).

Thickness of sbrale in (B, Titchoock, '53. B,
Hitehoook, 58, pp. 11-15. Bmith, '32, pp.
2209

Topographical developments of the Newsk'
system in (W, M. Davig, '80. E. Hitch-
cock, '41, pp. 446-447).

Topography of (E. Hitobeoek, '35, pp. 200.
2. .

Topography of the vegion aboit New Haven
J. . Daan, 71, pp. 46-47. J. D, Dana,
Tha, p. 1705,

Trap and teap conglomerato in, brief deserip-
tion of (E. Hitcheock, "dde, pp. §-8).

Trap hills of, originof, discusaed (Chapin, '87).

'86, p.
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Conyecticut valley—Continned.

Trap of (Chapin, "87).

Trap of, an aseount of (A, Smith, 32, pp.
208297y,

Trap of, in connedtion with tiw ixansmiraion
of Tibrations (Btodder, '57).

Trap ridges in, erescent qha,ped (Rilliman,
g4}

. Tvap ridges in the Ensh m‘ren Bradford

region {Hovey, 88},

Trap ridges of, bricf acenint of (Ruassell, 78,
Bp. MI-2425,

Trap ridges of, observations on (W, M. Davis,

R

Trap ridges of, referenee w (J
P 391-892).

Trap rock of (E. 8. Dana, '75).

Trap rocks in, brief acconnt of (Emmens, '57,
p. 164, Poreer, '22)., .

Trap rocks du, brief sccount of distribution of
(Pereival, 42, pp. 10-11}

Trap rocks in, general account of (B, Hiteh- |
cock, 23, vol. 6, pp. #-80; wol. 7, 1-16.20.
40).

Trap rocks of, described (¥, Hitchooek, '47a,
p- 398-207).

_ “Trap rocka of, reference to the velcanic origin

of {Cooper, "33, 2392483, .

Trap sheets of (W, M, Davis, '82a),

Trap tufa or veleanio grit of (K. Hitohooek,
KN

Tplift of the smudatone in (F. D. Dana, ‘78,
vol. B, p. 432).

Uneonformity athase of the Newark in (J’mk-
aon, "56b, p. 184).

Conneoticut valley and New Jersey. Hypotheti-
cal section of, nfter X. C. Russell (W, M.
Thavis, '83, p. 281, pl. 9.

Counecticnt valley sandstone. Description of
(Livell, 42, p. 704). “

See also Massachusotfa aud Connecticnt.

CONRAD, TOIMOTHY] AIBROTT]. 1889,

Notee on Americin geology.
Tn Am, Four., 8ci., vol. 735, pp, 287-261.
Contring o brief description of the Newark
. rooks slong the Hudson, with the state-
ment $hat they wre probubly of the Lower -
Bifurian age, p. 49

CONRAD, T. A.

.. Dana, 47,

1841, !

Fifth apunal report on the paleontology of |

the state of New York.
In fifth ampaal report of the geological
sarvey of New Yok, Albuny, N, ¥,
1841, pp. 25-87.
-~ Brief statement’ i reforence to the gmlugms&
position of the Tripasic rocks. Absence of
brine springs and reek salt, pp. 43-44,

UONRAR, T. A, 1841z,
" Report on the ornithichnites or footmarks of
extinet birds in the new red sandstone of
Massachusotts and Conneetivnt, observed
. by Prof. Hitcheook of Amherst.
Bee Rogers, Vanuxem, Taylor, Exnmons, and
©_Cuomrad, 1841,

THE NEWAREK SYRSTEM.

| CONRAD, T. A.

{BULE. 85.
CONRAD, T. A 1848,

Trscription of & now speeies of Myacites,

In Philadelphia Acad. Nat. S¢i., Proe., vel. 8,
1857, p. 166,

Deseribes M aeifes  pennsylvaniens,  from
Phenixville, Pa.

15348,

Desceription of and refersnce to Miooene shelis
of the Atlan tic slope, and deseriptions of
two new supposed Cretaceous species.

In Am. Jour. Conel., vol. 4, pp. 2T8-278.

A description of two fossl]l shelia, Astarte
vety st 4. eenese, from Waabington,
Middiesox County, N. J., p. 279,

Fosgils from the loealisy here mentioned have
been  examined by H. P, Whitlield,
Monog. T. 8. Geol. Surv., vol. 9, 1886, pp.
22-27, and shown not te be Newark, The
formation tor which they belong is ve-
forred bo the Potemac, by W, J. MeGes.
Am. Jony, Hel., 234 ser. vol. 35, pp. 130-
137, E

CONRAD, T, AL 1570,

Descriptions of now fossil moiinses, princi.
pakiy Cretaceots.

En A, Jour. Coenels,, vol. &, pp. 98103,

Deseription of a fossil shell from near Per.
kiomen Creel, Pa., p. 102,

CONGAD, T, &, f‘lmd on fossil {1«1’[\51&.0%133 from
the Wewark™ system. (Jones, '62, pp. 86,

92y,
CONRAD, T, A. Noiicd of work by, in Pennayl-
{apix (Miley, '78-'8], vok. & p. B3, 156).

CONRAR, T. A, Fotlee of worl. of, in New Jars
soy (Milier, “70-'81, vol. 2, p. 294).
CONRAD, T. A,, ind WM. M. GARE. 1861,

Ilinstrations of some fossils dercribed in the
procesdings of the [Philadelphia] Aecad-
emy of Nabural Beience.

Tu Phila. Aead. Nat., Bed., Proc, [vol. 12], 1360
7. 53, pl. 1.

Gives a figare of Myoeifes pemwylmﬂww,
previousky described by T, A. Conrad, pl.
1. {Thke plate referved #o in nombered 7
by mistake.} .

Conskohocken, Pa. Boawdary of the Newark
near (. E Hall, 81, p, 22 .
Description of trap dikes near {C, E. Hal, *81,

P 19

Trap dikes near (C. E. Hall,"81, pp. 19-20, 75,
Tewis, '85, p. 443, H. . Rogers, B8, vol.
1, p. 214).

! Qontaet of Newark rocks and gueiss in New Jersey

(H. D. Rogers. 40, pp. 15, 17, 18},

Of Nowark and Lower Cavboniferous vear
Folly River, NovaSeotia {Ells, "85, p.48E}.

Of trap and sandstone at Martin Deek {Couk,
83, . 58).

Of trap and redimentary rocks in New Jersey
(Clook, '85, pp. 164-165),

Of irap with sedimeentary roeks in New Bruns-
wicl (Bailey, "12, pp. 20-221).

Phenomens at Alpine, New Jersey (Cook, "82,
P 461

Phenomeus in N, J. (Cook, *B2, pp. #7, 50, 93}

See also metamorphism contact.
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COOK, GEORGE W, 1864, ) Page.
TReport of Prof. George H. Cook npen the 00K, fiEORGE H.—Continned.

geological smrvey of New Fepsey and its Tickler, or Round Valley moun.

progress doring the year 1863, tein  (bounduries desertbed).... 193

| Treitton, N, J. Pp. 115, Ronnd mounfabs ...l 198-194

Contains a brief uotice of exbent of Newark Now ‘E"’@m‘mm“'nm‘l Bitver hill ... 14

rocks in Hunterdon connty, together with Geological struetare.....o.ooon 105-205

an aceount of provailing dips, and aquaki- Dripa, table of ... 145199

fled statement of the age of the Newark
avetem in New Jersey. Pp. 6-7.
COOK, GRORGE H. 1865,
The annual report of Prof. George H. Cook,
atate geotogist, to his excellemey Joel
Parker, president of the hoard of mana.
goxs of the Geologieal Survey of New
Jersey, for the year 1864,
Tronfon, N.J. Pp. 1-24, pl. 2.
Bast border of the Newark sygtem in New
_ Jersey defined, p. 5. Northwest border
dedined, pp. 6-8. Geological map, p. 31,
Guologieal section, p. 22, Tabulsr state-
ment te asonmpany geologionl map, glving
principal rocks and localities wheys fonnd,
D 24,
COOK, GEORGE H,
Feology of New Jersey.
Newark [N. §.]. Pp i-xxiv, 1-000, pl. 6.
Acoompenied by a portfolio vontaining 8
taps in 13 shoots,
The following table indicates the contents of
this volums so far as it relates to the Now-

1868,

ark system:
Page.
Geological sedlion showing fomign
eguivalents - .oueievienon 36
Age and geographical extent. ... .. 178-104
Age determined from ralation to ssso-
clated Botls. m. v a v 178-174
Age indjeated by organic remains. . . 12&
Thickness -o.o.ooooonciiinciua e as FTE-1T
Boondaries ...oceenieiiiniiimnaan. 17.)—170
Trap rocks, general description uf.. . 176-194
Bergen neck and Paliaade moun-
tain (boundaries Gescribed). ... .. 176-178
Staten Island, New Yok .......... 178
‘Big 8nake hill, Litile Snake hill.... 178-179
First and Second mountains (howu-
daries desovibed). .. .. v ivmeeeanen 179-185
Thitd moustain. ... vueeenn 185
Packanack ... ...l 185
. Towakhow or Hook monatain
(bowndarics described). .. ... ... 186
Riker or Morehowse hill........... 186

Long hitk (honndaries desaribed). . 188.187
Basking ridge . ..ou.o oo noiiniiiaa 187188
Now Vernon and Losntaka. ........
Ramapo valley .............o..o.
Lawrence breok or Dean pond,

Ten-Mile Run mountain, and

Roecky hill (bowndaries desaribed) 180190

Pennington mountain............. 180
Bald Pate mountain....... ... ... 100191
Belle mountaitt. c.vesvnsnvaeann. 191
“Bourland momutain (boundarics de-
Beribed) . e e Lo. 181-192
Alexsocken creek . 192

Point pleasant .....oooo.oee. [N 192-193

Sections deserilied (the seetions are
on map in porifelie) .. ..., 198-201

Foints, table sbowing divestion of. .. 201
Faults ... 2
Trap rocks, relativiof to sedimen- 4
tarybeds. .. ..ol 202205
Jofata inteap, tadleof. . ... 305
Rooks. oo veee. 206207
Bandstone, conglomerate, shale,
Duaalt, eto,, brief secount of ., ... 208-207

Sandatone, detafled description of

outeropa, efe ...l 208-200
Conglomerate, detailed description

of vuterops, ete... ... . 200212
Bhkale, detailed description of out-

LT N S 212214
Limestone, detailed deseription ef

outerops, sle. ... . ... A
Trap rook, detailed deseuptwn of -
ontorops, ste., with analyses.. ... 216-218
Minerals and ores. ceemreaes s~ 318225
Geology of the s'urfuw ............... 226238

Boils derived from sandstone, shale,

and frap. oo 220
Glaeial deift. ... 297220
* River terraces..................... 227
Hialian aanrl...,..“......m._....“, 227228
€Hacial seratehes, tadleof.. ... ... 228
Tide marshes. ... ... 230-228

Thearetical conalderations relating to
mode of formation, oviginn of the
trap, historical geology rock, color

of the sandaione, eto.........o... . 336.339
Building materinls {sandstones)..... H04-512
Oresof copper. ...l iniiiiia.. 875880
Extinet reptilia (by Bdw. D, Cope),

Appenddix Bl a8
Minerals, list of (hy E. Seymnux‘),

Appendix D. ... ..o 00 T43-T50

COOK, GEGRGE M. 1871,

{ Annmat report of the state geologint of New
Jersey, for tho year 18703,

New Brunswick, N.J. Pp. 175, pl. 4.

Deponita of copper ore deacribed, pp. 53,57,

COOK, GEORGE W, 1878,

Geologioal Burvey of New Jersfy. Annual
seeport of the state geelogist for the year

. 18T

Treaton, N.J. Pp. §-128, pl. 2.

Junetion of Newark and Azoic rockd men.
tioned, pp. 13-14, Celor given to Newark
rocks on geological map, p. 2. Copper
ores briefly suentioned, pp. 98-98, Pt
of the east boundary of the Newark sys-
tem briefly descrived, p. 103,

CO0K, GEORGE H. 1874,

Geolngical Sarvey of New Jermy Annuosl
report of the state geo]ogist for the year
1874,
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COOK, GEORGE H. Continned.
Trenton [NoF. ] Pp. 1-115, with map,
apper ores, . 32. Jupciion of Newark and
Crotaceous rocks mentioned, p.d3. Native
iron in trap roeks, pp. 56-57,
COOK, GEOBGE H. 18%6.
Catalogne of the Centonuial exhibit of the
Greologieal Survey of New Jersey,
[ Trenton, N.J.] Pp. -8
Brief acoomnt of extert of the Newark sys-
tem in Now Jevsey, with catalogus of 30
specimens of sandetonss, shale, dagsto
eonglomorate, and trap, pp. 24-26, ¥our
other specinens of sandstone mwentioned
on p. 45, ’
COOK, GEORGE H. 1818,
Goolugical survey of New Jersey. Amnnual
report of the state geologist for the year
1878,
Trenton, N.J., pp. 1-131, with map in poekot.
CHactal markings in trap rock, p. 10, Sofl
tormed from Newark shales, pp. 24-25, 29,
Boil from trap rock ridges, p. 39 Coal in
shin seamea, v 110,
COOK, 4EORGE H. 1879,
Eeological survey of New Jersey. Annual
report'of the state geclogist fox the year
1879,
Trepten, N.J., pp. 14189, L 1, and goologieal
map of New Jerwey in pockot.

Page,
Geographived position of the Newark
rocks fx New Jorsey, meutioned..  12.38°
General bounudaries of the Newark
syatem, soll and area. ... ... 14
Boundaries of Newark system de-
serihod. ... Lol 18
Character of poeks ...........hlo 18
Conglumerate along the west border
of the Newark . ..ouei v viniuan 198 |
Quarries of sandstone. ......... ..., 1920
© Trap rocks, geneend deseription of. ... 20
Coal, thin seams of ... ..., 20
COPPET OB <o voveenensrrisinaaunaes M
Brownstons, quarries of ... ...l 21.UB
Flagstone, quarries of . ..oovvniin it i)
“Peap vock, gquarsiesof ... ... ... g 25-28
Fokails, plants, Hshes, and footprings.  20.29
Freshwater origin of the Newark sys-,
tom (sbwbed). ..o e &%
Tables of dips in the reri sandstone.,  20-30
Thickness of the Newark............ 3031
Soures of eaterink .. ... ... 31
Trap, intrusive nafure of ........ ... 82
Supposed faults..oun v oiiii o &3-33 I
Foide . e a3
M,agna&um hmaafmle ................. 3%
Chango of dip. near the frap ridges.
Intrusive character of the trap. .. 3
Samdstone and conglomerate border-
B gREISS. e Ty
Arteatan and bored wells. ......... 196, 128, 120
131, 338,139, 150
COO0K, GEORGE H. 1850,

Geological anrvay of New Jersey., Anunal re-
port- of the stafe goolegiat for the yeur
18840,

Treuton, N, J., pp, 1-220, pl, 1, and talding wayp.

THE N’EWARK BYRTEM.

I8oLL. 85,

CHOK, GEORGE H.Continued,

Abstract in Am, Jour. 8ei., 3d ser., vol. 22, pp.
774, .

Contains an account of certain deep wells
hoved fu the Newark rocks, including the
recard of & well at Paterson with analysis
of water obiained, pp. 162-3166. Brlef
statement concerning deep wellsin Jersey
City.

COOK, GEORGE H. 1881,

Geelogioal survey of New Jersey. Annual
report of the state geologist for the year
1881.

Trentos, N,
map,

Brief acconnt of reopening of copper mines,
pp. 3948, Deseription. of the huilding
stopes of the Newark system, pp. 4264,

C00¥, GEORGE 5. 1882,

Geologicnl survey of New Jersey. Annual

riport of the dtate geologiss for the year

3. pp. 3-8, 1-109, i-xiv, and

1882,
Catnden, N, J., pp. 1-181, pl, 1-8, and 5 waps.
Page.
Red sandstone district ..., .. 11-12
Age of iho Nowark aystem 11-12-
Biraoture, review of papers relat-
ing to 12-14
Hypothetical explanation of the for-
mation of the Wewsrk systerm.... 1410
Faulte and folds ......... 13,17
Detailed desoripiion uf the. Ntm ark
systen in Neow Jorsey .. vee 1708
SBALSA et an s 19-26
Sandsione. . . P | 2]
Conglomerate . 21.22
Limestone .. z2
Trag rock. .... 22
Diy, unwuiormlt.} of eee. w3
Dipa, tableof ...... e acaecreaaauy 2430
Hypothesis to account for dlpa 3036
Lithological eharacter ......... aeee B3-3B
Hypothesls relating to structare. .. 3596
Deacriptions of exposures .. _...... 3342
CTrRp reoRS. s 4360
Limestones -.......oooooon... vo.. 112113
Little Walls, W. J., view of (Cook, 82, pl. 2},
COOK, GEORGE H. 1848,

Geologicel murvey of New Jersey., Aunual
report of the state geolmnsi frm: !éhe year
1883,

Camden, N. J., py. 1-188, pls. 1-—&

Abstract in Am. Jour. Sei., 3d ser., vol. 27, pp.
498408, )

Containg a brief review uf & paper ''On the
redations of the Triassic traps and: sand-
stopes of the eaatern United States,” by
W..M. Davis, The concinsion reached by
Davis in reference to the extrasive origin
of the Watchung mountain trap, is con-
troverted, and facts presemted with ihe
view of showing that all the trap rocks of
New Jersey are intrusive. In this dis-
cussion B summary iz given of localitics
in New Jersey, where metaumorphism ad-
Jacent to trap rook has been ohderved, pp.
2224,

Native iron, and copper ores, pp. 162-166.
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COUK, GEOBGE H. 1884, | CQON, GEORGE H.—Continned.

‘Geologival survey of New Jersey. Annual
report of the state geologiat for the year
1884,

‘Trenton, K. J., pp. 1-188, pla, 1-5.

Abstract in Am, Jowr, Sei., 8d ser., vol. 30, pp.
163162,

Confaine description with illustrations of an
expoenre of colutnnar trap at Orange, pp.

25-28.
Artesian wells with analyses of water, pp.
135186,
COOK, GEGRGE H. 1885,

Geologics! survey of the state of New Jersey.
Ammual report of the state geologist for
the yoar 1885.

Trenton, N. J., pp. 1-288, pis. 1-13.

Abstract in Am. Jour, SBei., 3d ser., vol. 53,
i

. An incomplete st of localities in New Jersey,
where fossils have been fowud, together
with names of some of the wpecimens ob-
tained, pp. 95-98,

Artesian and bored wells, with some acconnt
of the asirata passed threngh, together
with several analyses of the water ob-
tained, pp. 111-323.

A soetion of Newurk voeks helween Jersey
City and Boonton, ou DLop. p. 368,

COOK, GEORGE H. 1886,

Sketeh of the govlygy of the Uretaceons and
Tertiary formations of New Jursey,

In geologion} survey of New Jurssy, brachio-
poda and hmuellibranchista of the Rarl
tan elays and greensand marls of New
Jersey, by Robert P, Whitfield.  Trenton,
N. J1, dto., pp. i-xx, §-338, pls, 1-35, with
foldiug goological map of New Farsey.

Pullished also as Mobograph IX, U. & Geo-
logioal Burvey, ’

Junetion of Cretaceons and Newnrk deseribed,
and shown in diagrams, p. x.  On the map
a portion of the Newark systent is shown,

COOR, GEORGE H. 1887,

Geologioal survey of New Jersey. Annmual

reports of the state geologist for the year
. 1886, .

" Prenton, N. J., 1887, pp. 1-254, and twoe maps.

‘Reviewed in Beicwoe, vol. 9, 1887, pp. 595-508.

Deacribes briefiy fhe general condition of the
Newark rocks in Now Jersay, and notives
briefly the various expizmations of their
structure, character of frap shests, eto.
that have heen suggested.

COOK, GEORGE H. 1888,

TReport of the subeommities [of the Interna.
tionsl Geological Congress] on Mesozoic.

In Am. Geol, vol. & pp. 357-26). Published
also in Intematioual Cong. Geol Am.
Conra. Rep., 1888, pp. E1-E18,

Containg = brief voview of the Wewark

system.
€OOK, GEORGE H. 1549,
Goological survey of New Jersoy, Anmial |

report of the state reologist for the year
1888,

Canden, N, J., 1880, pp. 1-87, pl. op. p. 42,

An infroduction fo F. L. Nasen’s paper on the
Newark syatem in New Jersey (pp. 11-13).
Ytates briefly $he houndarics of the ays-
tom, its area, sod the character of ita
priveipal rocks, mode of their formation,
thickness, steuctare, ete. Presents two
sactions showing small fanlis,

COOK, GEORGE H, 1880 «.
On the International Geologicsl Congress, aud
our parf iu it as American geologista.
InAm. Assoc, Adv, Sei., Proe,, vel. 87, pp. 168~

197,

Expresses beliol that faults have heen identi.
fied in the Newark system, whieh explain
its gfrncture and apparent great thick-
ness, Rofors slso to the position of the
sysiem in the geological cojama.

COOK, 6. H.  Axnalysis of trap from New Jersey,
byubf. B Dane, 78, vol, 6, p, 106).

Cited on analysis of sandstone from New Jer-
sey (Wurtz, 'T1).

Cited on columnar trap near Ovasge, N. J.
{Ldslinign, '86, p, 320). *

Gited on congiomerate near Paterson, N, J.
{Davion, '9¢, p.17).
Citerdl on curved form of certain trap ridges
" (W. M. Davis, '82, p. 307).

Cited on dips, Indieating » fanlt in New Jor-
sey {Lowies, "85, p. 451),

Cited on feotprint localities in New Jersey
(. 1. Hitohesok, 188, p, 122).

Cited on former extent of the Kewark system
4l D, Dana, '83).

Cited on geology near Martin's dock, New
Jersey (W. M, Davia, 83, p. 276}

Clted on the eanse of the monectinal structure
of tha Newark. recks of New Jersey (W,
M. Pravis, '86, p. 347}

Cited 0 the melination of the red sandstonn
of New Jersey (Walling, '78, p. 186}.

Cited on the onsenrrence of conglonterate along
the Delaware in New Jersey (Russell, 78,

. pp. BO-286).

Cited oo the origin and deposition of Newark
strata (W. M, Tavis, '83, p. 287).

Cited on the origin of the red color of the
Newark sandstons (Rnssell, 89, p. 503,

" Cited on the origin of prevailing dip of the
Newsrk rocks of New Jersey { Wurts, 70,
*pp. 991003, :

Cited on the filfing of sundstone sud trap in
NowJersey (W, M. Duvis, 8%, pp. 302, 303).

Cited on trap dikes in New Jorgey (W. M,
Davis, '8¢, p. 20%).

Cled vu upper contact of patisade trap sheet,
New Jevsey (Dnvis and Whittle, ‘89, p.
106

Notice of wurk dome by i New Jersey
(Miller, 17921, vob. 2, pyp. 157-188).

COOK, GEQRGE IL., zud SMOCK, JOHN €. 1874,

Geologital survey of Now Jersey,  [A geclog-

{eal mwap of) novthern New Forsoy, show-
- iny iron ered s limestone districts, scale
2miles to 1 inch.
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CO0K, GEO. H,, sud SMOCK, JONN C.—Cont'd.
New York. Twaesheets 1o anenvelope, [Re-
vigion of edition of I868.]
Inclades a portion of the aren ovoupied by
Newark sandstone and {rap.
COOK, GEORGE H. aud JOAN ¢, SMOCK. 1878,
Guologienl survay of Now Jersoy. Report on
the elay deposits of Wooedbridge, South

Amboy and other places in New Jersey.

Trenton, N.J, Pp. 1-381, pis. 2, and map in

pocket.
The referenoes to the Newark system in this

volumte ave brief and incidental to the de- | .

acription of the Cretaceous clays, ete.
An uneonformity between the Plastie
clays at the base of the Cretaceous and
the Newark rocks beneath is stated, pp

" 5,24,50, 1TE, 172, Seversl localities ave also
dusoribed where the Newark has boen
reached tnexceavatons began in clays, pp.
304--305.

Cook's gap, Conm, Description of frap ridges
near (Percival, 42, pp. 370-371. 873, 375,
276,379, 351).

Detadled atady of the geological strectura
néar (W. M. Davis, 88},
Sheteh map of (W. M. Davis, '89, pl. 5.

Coontown, N, J.  Dip at (Cook, 168, p. 180),

Dip in shale mear (Cook, 79, p. 56},

COOPER, THONAS, 1522,

On voloanoos and voleanic pubstances with a
partial reference to the origin of the roeka
of the foetz trap formation.

In Ave, Jour, 8¢i., vol. 4, pp. 205-248,

Containg & general accouut of the Erap rooks |

of the Newark system from Massachuseita

to North Cavolina, Thetrap is conaidered

of igneous origin, pp. 239-243.
Coepershurg, Pa. Dip near (Lesley, ‘33, p. 180),

Dip of shale at (F. D. Rogers, ‘58, vol, 1, p.
).

Ripple marks at (H, D. Rogers, '58, vol..1, p.
1013,

Cooperstown, Pn.  Boundary of the Newark
near (K. I Rogers, 4L, y. 16, 36).
Boandary of the Newark near (H. 1. Rogors,
. ‘B8, viol. &, p. Ga8),
COPE, [E. D] 1866,

[Bemarks on extinet vertebrates from the
Mesoroio ved sundatone of Ponnsylvania.]

Iu Philadelphia Acad. Nat. Bei., Proe, vol,
18, pp. 249-250, 290,

Prosents the results of an examinstion of
certain veriebrate fossils from Ploenixz-
ville, Pr., and describes & new Mastodon.
sanrng; states that the foseils in gues.
fion properly beléng te the Kenper or
upper division of the Trias.

COPE, EDWARD D. 1868,

Bynopsis of the extinet reptiba found in the
Mesozoic and Tertiary strata of Now Jer.
BEY.

In geology of New JFersey: by George H.
Cook. Newark {N.J.}, 1868, pp. 733-737.

Brief' rémarks-on the general character of
Olapaysasrus pennsyloarious. -

THE NEWARK SYSTEM.

[BULL. 85.

COPE, EDWARD I 15610,
" Synopsls of the exiinet batrachia, reptilid, and
aves of Nortl America.

In Awm. Phil, Boe., Trana., n. s, vol. 14, 1871,
e 12562, pls, 1-14.

Abstract in Am’ Jeur. Boi., 24 ser., vol. 49,

| pp- 39030,

Presents a synopeis of tho batrachians snd:
reptiles that have bhesn deseribed from
the Newarl syafem,

COPE, (K. 1.} 1870,

Observations on the Teptitia of the Trisssic
formations of the Atlantle region of the
Tnited States.

In Am. Phile. Boc., Proc., vol. 1k, 187i, pp.
444146, -

Abstract of & paper in which several fossit
reptiles from the rocks mentioned are re-
elassificd and a new fossil reptile from
Pheenixville. Pa., briefly deseribed.

COPE, EDWARD I, 1873,
Observations on the distribution of certsin

axtinet vertobrata in Xorth Carolina,

In Am, Phile. Soe., Prec,, vel, 32, 1871-1872,
PP 210214, pls. 1-4.

Discusses the biological relation of certaln
fossil reptiles fromi North Cawelina and
Pennsylvania.

COPE, EDWARD D, 1875,
Synopsis of the verfebrata whose remains

bave besu preserved in the formations of
North Carelina. C

In report on the geslogionl survey of North
Cavoling, vol. 1, hy W, C. Kerr. Ap-
pendix B, pp. 20-52, ple. 5-8.

tiontains referennes to.or deseriptions of fossil’
fishes, batrackians and reptiles, pp. 3, 52,
24-35, pL. 8.

COPE, E. B, 1877,
Puncriptions of extinet vertebrata from the

Permdun and 'Peiassic formations of the
Tnited States, ' :

In Am. Phile. Soo., Proc., wvel. 17, 1878, pp.
182-196,

Deneribos a namber of vertebrats fossils from
Pheanixville, Fa. !

COFPE, B. D 1877,
On some wsaurians found in the Triassic of

Pennaylvania, by Mr. €. M. Wheatley.

In Am, Phllo. Sow., Proc., vol. 17, 1878, pp.
231232,

Desoribes  fogsil roptilien
Pheentxville,(h) Pa.

COPE,E. D. 1885,

[Vortebrate fosails of the Treiassic beds of
Pennsyivanis.}

In sketeh of the geology of York eounty, Pa.
In Am. Phile. Sco., Prec., vol 23, 1886 pp.
403404, ’
Presents o list of twelve species of vertebrate

fosails from the roeks mentioned.

COPE, E. B 1885a,
Marsh on American Jurassic dinosauria.

In Am. ¥at., vol. 19, pp. 67-68

A review of “The principal charscters of
American Jurassic dinesaurs,” by O, C,
Mursh.

remains  from
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COFE, E. D. : 1987,

A contribation to the history of the verte-
brata of the Trizs of Nerth Amerion.

In Am. Phil, 8o Proc. ‘vo} 34, pp. 209-228,
pla. 5, 2,

Dencribes vertohrate fossila from. 1‘0!3113\1%'5—
nis and North Caroling.

COPE (E. B.}.

Mesoznic realn.

Tn report of the sniicemmities fof the Inter-
national Geological Congress] on Meso-
zole, By George I. Cook.

T Am, Geol,, wol, 2, pp. 201268,

Published alao in Internationsl Cong. Geol.,
Ann. Comm., Rep. 1888, pp. BT-Kg

1888,

Containg a hrief veview of the Triasaic and

Jurassic systenns of Norih America.
C€OPE.E. D. 1580,

{Review of H. P. Oshern’s paper oun the
strocfurs and classification of Mesozoie
mammaliz.]

In Am. Naf., vol, 23, pp. 723724, pl. 1.

Btates the contents of the paper roceived,
Reprodoves one of the plates,

COPE, K. D. Cited on the age of the Meaozoic
sandstone of York eouuty, Pa. (Frazer,
RE, T, €635

COPE, E. B Notieo of the study of fossil rep-
tiles from Penusybvania by (Miller, '79-
‘81, wel, &, pp. 166, 823, 298,

Copeville, Pe. Mention of trap dike near (Freazer,
8D, T 69,

Copper, deposition of, in (Chapman, '38, pp, 48-

. 4B).

tlopper hill station, N. J.
p. 197).

Dip in shale near { ook, "8, p. 26},

Copper hill, N. J. Indurated shale at (Cuo)r 82,
P 63).

Copper in Conmecticnt valley. Associated with
trup (Porcival, 42, p, 318},

Briet scoount of (K. Hitchovek, '35, pp.
7172, 1. Hiteheook, '35, pp. 228-229, E.
Hitcheook, '#1, p. 448, Brongniat amd
Sitibman, ‘22, Pereival, 42, p. '§1H Billi-
mun, 21, pp. 223, 282,

THecussion concprning (Gilbert, *22,°22¢. Toff-
man, '22. Silliman and Whitney, '65).

From Fanmington, Conn. (Pereival, 42, p. 376).

From Mt Carmel trap rvidge, L-lmm.('tiuut

© {Pereival, 42, pp. 2-321).

From West Rock and in North Hamden,
Conn. (Parcival, '42, p. 456).

Copper In Nova Neotla (How, ‘68, pp. 65-00, 72,
Gesnor, ‘86, pp. 198, 294, Gesner, 36, pp.
192, 183,  'Willimot, '8¢, pp. 20L, 2155,
Copper In Peanayly. s, Brief seconnt, of (Fra-
zer, "TT0. Frager, '82, pp, 151-184. H, D,
Rogers, '58, vl 2, p. 763).
In Adams coonty (11 B, Roegers. 58, vol. 2,

p mnear (Cook, 68,

o091, .

Detailed account of (Frazer, ’80 PP 299
304).

In York couniy. Notice of (Feszer, '85, p.
4035,

LITERATURE,
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Copper a Penusylvania—Continned.
- Near (refiysburg. Exploration for (Frazer,
77, pp. 263-064).
On the ecerarence of, near Gettysburg (Fra-
zer, "TT.,

Copper, wntive, sssociated with trap (Silliman
and Houghton, 44).

From the hay of Fundy (Gilpin, *77, p. 749).

Frow Bridgowater mine, New Jeraay (Ceoky
‘&, . 89N

From eape Dory, Nova Seotia (Alger, ’27 P

-8,

¥rom Hasmden hitls, Conhectient {ﬁii}ilmm,
i, p. 1495

Prom Long island, Nova HSeotis {Gesner, *38,
». 174).

From Shwsbury mines, Masanohusatts (E.
Hiteheook, '35, p. 229).

From _Wal)iugfmﬂ‘. Connecticat (Silliman,
'18).

Rrom Whately, Massachusetts (E. Hiteheoel,
441,

Fromh Woodbridge, New Jersey. Mention of
{Akerly, 20, p. 81},

Tn connection with tmi) sheets {(JTackseon, '50,

i+ 336},
Localitipn where found (Cleaveiand,
* BABY.

Copper ore fn Now Brunswiek. On Grand Manan
island (Bailey, '72, pp. 47, 221, 225, 228,
Chaywnan, "1 Chapman, *78, p. 106.)

Copper are in New Jersey. At Bellville (Cook;
K RETOR

At Copper hill (Cook, '68, p. 679).

AE Flamiwghon, Repore on (K. and €. H,
 Hitcheook, o).

At Somevville.  Analysis of (Bowen).

22,

Brief ascount of (Cook, ‘T, pp. 55.57. Cred.
ner, 7.

Deseription of (H. D. Rogers, 40, pp. 147
148).

Dencriptiosn of (II. D. Rogers, 38, pp. 163
1.

Dutailed desoription of (H . Rugers, ‘40 P
158-185).

To Hudson comnty., Reference to (Rnsael,
B, pp. 39, B4, 55). )

Mention of (Cook, '¥5, pp. 88949, Couol, '78,
p- 3L Cook, "8I, pp. 38~-40. Cook, '32, p.
B3 Cook, "RE, pp. 1641685,

Near Now Bronswick (Beck, '39).

Near Warrenville (Cook, *74, p. 32},

Oueurrence of (Conk, 08, pp. 218-204, 675-680),

Reference to early working of (1. S. Martin,
R, p. R).

Raference to in Raritan olays, Dovived from
the Newark system ¢Cook and Smoel, 78,
1. 43,

Reopening of mines (Cook, ‘81, pp. 39-40).

Repord on the Hunterdeon rmppermma (Dicke-
agt, 59y,

Copper,ores in Bouth €aroling (Lieher, 36, p. 51).

Origin of (T. 8. Hunt, "83q, p. 201, Newherry,
T8y

Relation of, to txap (Lpell, 54, p. 33},
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Coprolites from the Conneeticut vplley. Analyses
of {8, L. Dana aed B, Hiteheool, "45).
Chagaeter of (Lyell, '66, p, 4555
Discasions of (I Hitchoock, “#a, pp. B0~
3id. Warren, '54, p. 46).
CORNELIUS, ELIAS, 1818,
On the geology, mineralogy, svenety, ansl
" ewrlogities of pavés of Virginia, Tennorsee
and the Alabama and Mississippt Terrd-
tories [ete.].
Ta Awm. Jour. Sk, vol. 1. pp. 215-226, 317.381.
Contains a brief deseription of the conglome.

tate (brecein) of the Potomac river; also |

& short potice of the general featares of

the Newark areas in Virginir, pp. 218-217.

Cornvall, Pa. Boundary of the Newmk near
© (see Frazer, '32, p. 128} ‘

Seotion of, near (. D. Rogers, '58, wol. Z, pp.

T18-T10).

Sedimentary beds near (@' Tuvilliers, '88u, pp.
£60-879).

Trap dikes near (5. D . Rogers, 58, vel. 2, pp.
718, T195.

Eriprovksnear (4" ITnvilliors, '86a, pp. 870-870).
Coruwall coal mine, Vo, An account of (Gram-
nar, "8, po 127,
Coraweil irouworks, Pa. Boundary of the Nirw-
ark nenr (H. D Ropers, 58, vol. 2, p. t88).
Cornwallls, N, 8. Manganese a4 (Gilpin, ‘86, p. 8.
Rocks of {{Fesner, 86, g, B0

Thneonfornity 2t base of the Newark by (Daw- |

aon, '78, @ 1190).
Cornwallls valley, N. 8. Dip of sandetone in
(Thawwson, "78, p. 91).
Erogton of (Dawsan, 47, . 88},
Cornwall mine, Pa, Associafion of magnetite
with. trap at (Frazer, '86, p. 27).
Datailed deseription of (Lesley and &'Invil-
Yers, "853, '
Tron ore of (B L Rogers, 38, p. 92},
Cornwell, 8. U, Magnetic ore near (Tuomey, 48,
p- 68).
CORYELL, MARTIN,
Fast Virginle conl fleld.
In Ao, Inst. Mining Eog., Trans., vol. 3, pp.
ToRes-guL.
Gives 3 Hist of papers that have been pub-
lished on theRichmond vosl Seld, aud also
% section of coal seams wb Carbon hill
CORYRLL, MARTIN. 1875,

1875,

[Remarks o0 minitg and on natural coke in |

the Biohmwaond coat field, Virginia.]

Tu the Bungineering and Mining Jonrnal, vol.
!Sl . 35,

Dinetission of & paper Iy O. J. Helorich, on
deep borings with a dismond drill, read
before the American Institute of Mining
Engineers, December 26, 1874,  States that
exvellont conl in thick seams, exists n the
Richmond coat field, Virginia, and alse
that the fiehd has not been grestly-dis.

. furbed. Describes g vein of natural eoke
or *oarbeniie' b feet $hick on the north
wide of the Jumes, Remarks were alse
wmadle by 3. J, Heinrich and T. 8, Hant.

THE NEWARK HSYSTEM.

[RULL. §5.

Coueh’s conl mine, ¥a. Thickness of coul in (W,

- B. Rogers, "36, p. 53}

Cove, Wostfleld, Coun. Fossil foot prints at (E.
Hitehoock, 58, pp. 30 et seg.).

Fosail fuooid from (B, Hitohoook, '41, p. 450,
pl. 293,

Report of the discovery of fot prints ag (E.
Hitehoeook, "873.

Cowets, Ga. Brief accountof trap dikes in (Hen-
derson, "85, p. ¥8).

Trap dikes in (Taughriige, 84, p. 278).

Cox’s cond ming, ¥r.  Avebysis of coal from Mae-
farlane, 77, p. 315).

Cox fron mine, Pa. Description of (1'Invilliers,
86, p. L304-1505).

CUZZENS, ISSACHAR, 1843,

A genlogical history of Manbattan or New
York island [eie., ete.]

New York, pp. 1-114, pls. 3-9.

Deseribes the trap pud sssociated sedimeut&ry
rooky onthe weat side of the Hudson, near
New York city.

Cranbexry point, N. 8. Relation ef irap, con-
glomerste, and sandstone ab (Gesnor, '43).

Cranelio’s colliery, Va, Analysis of ecoal from
{Clidford, *87, p. 1),

Crene (L. 8. ¢, B. statton) N. of Montelalr, N. J.
Elevation of FPiest monntain st (Jook, '82,
o),

Crane’s gap, N, 4, Bnuuda.ry af .i?‘u'sﬁ mganiain
trap near (Uook, '68, p. 181},

Dip at (Cook, "68, p. 195).

Crapavd, ¥, B L Tusciption of fossil |
from (Dawson, '54).

Silicified wood at (Daweon and Ha.niagmm
1, po ).

CREATH, A. 8. Anpalysis of limestove from
Dilsharg, Pa. (Frazer, "Moo, p. 83¢).
CREDNER, HERMANN. 1866,

Geggnostinchie Bkizge der Tmgegend von New
York.

In Zeitsoh, Deutach. geok Gesell., wol. 17, pp.
5EB-308, pl. 18,

Describea diorite dike west of VewYozk with
an acoount of ite vowposition, strwotisre,
oxtent, sid contack with sendstone ou the
weost.

CREDNER, HERMANN. 1563,

Guognostiache Reiseskiczen aup New Bruns-
wiek in Nordamerika.

Neuss JTakrbuch, 1865, pp. 803831

Deseribes the rooks of Quaco, New Bruns-
wick, referving them to the Permian.
States that the Trinssic and Jursesic
formations ave not kuowa in New Bruns-
wick.

CREDNER, BERMANN, - 1584,

Gepgnostizche Slizeen ang Vieginin, Norda-
merika. .

In Zettsch, Deutsch. geol Glosell., vol. 18, bR
T7-85.

(iives a brief description of Clover hill cond
Lasin, Virginia. Diseyses differences off
opinion asto the age of the conl and the
iniponsibility of corvelating with Eero-
poan formations,
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CRERNER, HERMANN, 1870, | Ernstacenns, Toseil—Continyied.

Die Rreide vou New Jersey.

In Zeitach, Dentech. geol. Gesell., vol 29, pp-
191-251.

Describes, fneidentally, the Newark rocks in
New Jersey and nseoclated dikes and
shuets of diorite and melaphyTe, pp. 196
197, Copper at contact of ved sandetona
and the eruptive rocks, p. 187, BRelation
of red sandstons to Cretaceons and nndor.
Iying gneizg, p. 200.

CREDNER, HEBMANN, 1871,
Die Geognosie und dor Mineralrelohtlhum des
Alleghany Sysiems.

Tn Petermanu's Mitth., vol 17, 1871, pp. 41-50.
- Briof description of axtent and eharncter of
the Newark systom, pp. 44-45.
Creek Company's eoni mine, Va.  Analysis of coal
from (Cliffoxd, 87, p. 10, Macfariane, '77,
515, Willinms, "85, p. 82},

Brief aocount of (Macfarlane, '77, p. 6B07),

Character and eficiency of coal from (W. R.
J’ol_maou, B0, pp. 183-124, and table op. p.
184},

Depth of (W. B. Rogers, "430, p. 534},

Fossilerustaceans from. (Jones, 82, p. 863

Notes on {Taylor, '35, p. 284,

Thicknnss of conl fn {Taylor, '35, p. 282).

Trial of the coal of, for heating puarposes (W.
R. Johnsow, 44, pp. 349-362),

CROSBY, W. . 1878,

Repovt. an the geotogical map of Massachu.
sotba.

Eoston, pp. 1-52.

Toblished under the dircction of the Massa-
chusetts Clermmission ¢ the Centennial
Exposition.

Contains » brief veference to the Newark sys-
tem. The map hag not been published.
The copy exhibited at the Centennial Ex-
hibition, I have heen informed by Mr.
Croshy, 1a mow in the State honse at Bos-
tem

Croton, N, J. Dip in indarated shale neak ((‘cmk
'8 I 27%

‘Frap vuterop near (Cook, '82, p. 63).

Crouch’s coal mine, Va. Analysis of coal from

(Macfarlane, '77, p. 515, Williams, "83, p.
-8,
. Kotea on {Tayler, '55, p. 284),

Croueh and Seead’s eoal mine, ¥a, Trial of the
coal of, for heating purposes (W, It John.
sk, 44, pp. 325, 33T, 448}, .

Crustaceans, fossil, Footprintsef {Agassix 58).

Pootprints of, from Conpectiontvalley (Daun,
“5Be. . Hitcheook, '58, pp. 48, 147-160,
ple. 25, 28.31, 48, 56, B. Hitchoock, 65,
pp. 1718, pl. 2. Leidy, '58).

From Newark system, Remarks on (¥ D.
Rogers, ‘B8, vel. 2, p. 895).

From North Caroiina. Brief sccount of
{Emmons, 56, . 328 Bumons. S, pp.
38-42. Emmops, '57, p. 1543,

List of (Kerr, "14, 3. 147). _

Fromy Pounsylvanis.  Mention of (H. D,
Rogers, '58, vol. 3, pp. 602.843, W’lmmley,
0L, p. 43, Wheatley, ‘fla).

From Virginis (W, B. Rogers, “55b).
Tdgt of, after W. B. Rogers {Holorich, 78, 1.
264).
Of the Newark system.
(W. B. Rogees, '34).
Crystal Take, N, J.  Trap hill near ook, '82, p.
).
Culpeper eounty, ¥Yu. Charseter of conglomernts
in {(W. B. Rognra, *30, p. 72,
Tresoription of the Nowark in (W, B, Rogers,
Wi, pp. 64-69).
Culpoper court house, Yo, Bonndaries of the
Newark near {W. B, Rogers, 40, p. 62},
Description of songlomerats at (Foutaine, 79,
». 33).
Detailed deacription of gealogy near W, B.
Rogors, "4, pp. 66, 67).
Fossil crnstaceans from (Fones, 62, p, 124,
Culp’s hill, Pa. Dolorite from near {'F‘rafer 78,
pp. 160-181),
Speeimons of trep frove (C. E. Hall, ‘(S b,
2427}, .
Cambertznd Newark area, Ya, Posttion sod brief
description of (Fentaine, 83, pp. 4, 6-7)

Brief discussion of

| Cumberland emmty, Pa. Doesoription of stony

ridge in {Gibeon, 20,
Gaglogiosl map of (Lealey, '80),
Repert on the geology of (Frazer, "17).
Camberlind county, Yo, Boundaried of the New.
wrk o (W B, Rogers, '3%, pp. T, 70-77), -

Description of the geology of (W, B. Rogers,
38, pp. 7781}

Probabilitysf finding coal in {W, 3. Rogers,
39, p. 193

Section in (W. B, Rogexs, "38, p. 80).

Cankiff's ocal mine, Ya. Notes on {Taylor, '85, p.
845, '

Cushetunk mowntain, ¥. F.  Descripéion of (Cook,
‘43, pp. 6455}

Detadled deseription of (Darton, '89, pp. 62-65).

Mention of trap conglomerate nede (Nason,
By

Origln of trap of (Darton, '89, p. 138).

DADBOW, BAMUEE HARRIR., Cited on Rinh-
mondt coal fiald (Clifford, ‘88,

DPADDOW, SAMUEL HARRIS, and BENJAMIN
BANNAN, 1868,

Coal, lron, and oil {ete,, ete.l.

Pottgville, Pa.  Pp. 3-808, and map.

Contaios an acconnt of the coal figlds of east-
orn Virginia and of Nerth Qurotina, pp.
383-.408.

Dalia*s bridge, ¥a. Bomdary of Newark near
(Heinrich, ‘78, p. 338},
DANA, EBWARE 8§, 1838,

Onthe dathalite from Bergen halt, New Jéraey.

o Am. Jour. Sci., 3 ser., vol. 4, pp. 18-22, pl. 1,

Abstract in Nenes Jalwbnch, 1872, pp. 643
Gdd.

DANA, EDWARD &,

Trap rocks of the Cownectiont valley.

Tn Am. Assce. Adv, Sef., Proe., vol. 23, sec-
tiom B, pp. 45-47.

Abstract in Am. Jour. Sed., 3¢ sar., vol. 8, pp.
300-392; and in Newes Jahrbnok, 1875, p,

1876,
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DANA, EDWARD 8.-Continwed.

A preliminary wicrosvoplie sxamination of
trap rock from more than 8 hundred lovali-
fies.

DAXA, EDWARD &, 1877,

(m the ocenrrence of garpetd with the teap of
New Haven, Com.

In Am. Jour. S, 3 ser., vol. 14, pp. 235-218.

Deacribes the ecvarrence of gareds in the
trap of West rock, East rock, and Mill
rock, Conn.

DANA, EDWARD 8.  Cited g {0 the omnposition
of trap rocks (W. M. Davis, '83, v, 284), *

Cited on the optical properties of trap from
Connectiont {Frazer, 75l

Cited on the trap rocks of Connecticat (Huvey,
*B9, pIr. 364-308),

Cited on trap (dolerite) in the Connecticat
valley (Tddings, "86, p. 35

Lited on fafaceos conglomerats in Masso-
chusgetts (W. M. Duvis, "83, p. 203).

DARA, JAMES D. 1848,

On the anatogies betwest the modern igoecia
rocka and the so-called Primary forma-
tions, and the metamorphic changes pro
duved by heat in associated sedbnontary
fdeposits.

In Am. Jour. Sei., vol. 48, pp. 104-1%2.

Cites H. I, Bogers in reference to contact
metamworphism at Bocky Hill, N J., pp.
113-115.

DANA, JAMES B. 15456,

Origin of the constituent ‘and adventitious
minerals of trap and the allied rocks.

In Am. Jour. Bei., vol. 48, pp. 45-64.

Published also in Am. Assee. Geol. pnd Nat.,
FProc., 6th meeting, pp. 36-28,

Abstract in Nenes Jehrbuch, 1847, pp. 218-283.

Constders the * essentinl comstitawnts of
inodern plutonic rocks™ and “winerals
occnpying cavities and seams in anmygda-
Iuidsl trap or Lazalt,”

DANA, JAMER b. i8din.

Ou the miverals of trap and the allied rocks.

In Am. Assoo. Geol and Nat., Proc,, 6th meet-
ing, pp. 208-28.

Pulilished also in Am. Four. Sei., vol. 48, pp.
4964

Discnsaes the origin of adventiticus and ses- i

ondary minerals in teap voeks.
DANA, JAMES B
On the origin of continents.
Ta Am. Jour, Sei., 3 ser., vol 3, pp M4-100.
Brief statement of a hypothesis 6o the effect
that the trap dikes of the Newurk system
may bea resuit of contraction subsequint
to the Carboniferons, pp. 99-100.
DANA, JAMES D, ' 15474,
Origin of vhe grand outline features of the
earth.
In Awm. Jour Secl,, 24, ser., vol. 3, pp. 361308,
The trap ridgea of the Connecticut valley are
referred to as illusteating the view that
oortain grond featares of the earth's sur-
fooe have resuttod from fesures, pp. 39i-
39,

1847.

THE NEWARK SYSTEM.

{BULL. 85,

DANA, JAMER D, ¢ 1847h,
[Note on phalangial impressions in fossil foot-
prinis.}
See Silliman, Silliman, jr., and Daug, 1847,

DANA, JAMES D, 1547¢.
[Note on] Ornithivhnites.
See Silliman and Dana, 1847, .
BANA, (7. B.] 1855,

[ A noie relating to a new fossll plant from the
Canneetiout valley sandatone.}

In Boston Swvc. Nat, Hist., Proc., vol. &, p. 213,

Brief reference to o Jetber relating to the find-
ing of a spocitmen of Clathropteria in the
sandetone of the Connecticut valiey,

DANA, I D, 1858,

On American geological history: Address be-
fore the American Assoctation for the ad-
vancerent of Sojenee.  August, 1855,

In Am. Jour. 8ok, 24 ser., vol, 22, pp. 305-334.
Publisked alsy in Am. Assoo. Acdv. Sci.,
Proo., vol. & pp. 1-38.

States briefly the leading facts concerning the
digteibution, thickness, moda ol formaiion,
atd peolpgical position of the Newark
sywéein, Yp. 331323, A brief abstract is
ulso given of the coholusions of previvus
writers in veforence to the age of the de-
negity in guestion, footobte p. 322,

DPAXA, JANES D, ' 15503,

Plan of development in the geological history
of Novth America.

In Am. Asgoo. Adv. S, Proc., vol. 10, 1857,
wh 2, pp. 1-18, aud a map op. p. &

Containg a brief roference to the position of
the eastern coniinental margin during
the Newark peried, p 11

DANA, JAMES D, 18BY.

Additional remarks {on E. Emmons’ geolog-
fgal report of the midland countles of
North Carolina].

T Awm. Four. Sel., 2d ser,, vol. 34, pp. $20-430,

Remarks op the determination of the geelog-
fead position of the Newark system. |

DANA, JAMES D 1858,

{Note on » supposed fossil ingect from Tor-
ner Inlls, Mass.]

In Ioknology of New Eogland; by Edward
Hichoock, pp, 7-8

Gives a brinl” description of a supposed fossil
insect from the Connecticut vallay sand-
stone, subseqnently named Mormolpeoides
articutatus by Hiteheoek.

DANA, JAMES B, 18583,

i Note on supposed crustacesn fracks in Con-
nectiont voalley sondstone. ]

To Ishnelogy of New England, by BEdward
Hitchoock, p. 165, « '

Agn extract from a letter referring fo certain
drawings of footprints, supposed te have
boen made by orustaceans.

BANA, JANES D, 1559

Roply to Prof. Agassiz on Marcon's Geology
of North America.

Tn Am. Jour. Sei., 24 ser., vol. 27, pp. 137-140.

Reprinted in “Reply to the eriticisms of
Jadnes I Dana’ by Judes Marcon, Zuo-
rieh, 1859, pp. 50-25,
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DANA, 4. B, 1862, | DANA, JAMES D, 1878,
Yousil larve in the Comnectieat river sand. Onr some resiults of the earth’s contraction
stome, Arom cooling, inelnding a discussion of

In Am. Jour. Sod, 2d ser., vok 38, pyp. 451-452.

Qnotes the opinjon of John Le Cente fn refer.

enee to the nature of the fonsil in question.

DANA, 3. D, 1865,

[A letter relating to the footprints from the

Conmesticnt valley demrihml by Rdward

Hitcheock.}

In supplement to the Tehnology of New Eng-
land, by Edwasd Hitcheook, pp. 33-84.

Contains statements iu reference fo the chax-

aeter of the footprint dnimals.
PANA, JANES B, 1870,
Excursion to the B‘.a.ngmg hills of Meriden
[Connecticut].

I history of Wallingford, Conn. {ste., sto.],
Wy (. H. 8. Davis, Meriden, Cona., pp.
5356, ! .

A popular seconat of the leadling geclogical
featares of the region about Meriden,
Conm '

PANL, JANMES D, . 1871,

On the geology of the New Haven region, with
special reference to the origin of some of
its topographical features,

In Conpecticut Acad. Sei., Trans., vol % pp.
45.112, and map.

Dresoribes the topography of the vegion about
New Haven, Conb., and discusses briefly
its relation to pre-Tertinry geclogy, pp.
45-47.

BANA, JAMES D, 1871a.

[Review of *“Historical notes on the earth-
guakes of New Englend, T1838-1839, by
Williar T. Brigham.”]

In Aus Foar, Sci., 3d ser., vol. 1, pp. 304865,

Percival's determination of the introsive
characier of the frap rocks of the Connec-
tient valley upbeld. The eruptions were
in atl cases through fAssares.  An ouberep
of ‘‘sooria’’ near Durham, Conn., shown
o T2 seorifonm sandstone. Ko eruptions

- giwoo the Mesowoic, p. 305,
DANA, JANES D. 1871b.

[0m the presence of albite aud orthoclase in
-the Newark sandstone of New Jersey and
Connmectioat.}

In Am. Jour. Soi., 3 ser., vol. 2, pp. 458-460.

A noties of & paper by P. Seh'woitzer relating
to the mineraiogieal vomposition of eer
tain sandstopes in New Jersey, in the
Am. Chemist, July, 1871; ses plso A,
Jour. Sol.. 8d ser., vol. 3, p, 7.

DIANAJAMES B, 1872,

[Xote on the character of the trap of the Pali-
wades, N. J., and of trap near New Haven,
Can.]

In A Jonr. Sei., 3d ser., vol. 4, p. 237,

Review of a paper by Hewry Wuriz, on the
rocks of the Palisades, N. J. Compuores
the trap of the Palisades with similar trap
in Copnecticut,

the origin of mountaing, and the nature
of the earth’s interier,

I Am, Jour. Sol., 3d ser,, voL 5, pp. 423-433,
vol. 6, pp. 6-14, 104-115, 161-172.

Refers to the Newark system in illustration
of varions poiuts in the disoussion mon-
tloned, vol. B, pp. 427, 430-431, 482, 437;
vol, 6, pp. & 9, 106, 108, 114,

DANA, JAMES D.

Text-book of Geology [ate.].

New York and Clicago, 12mo., 2d wd., ppr. i
vii, 1-368.

The condensed acocant of the Triassic and
Juraesic systems contained in this fext-
book is essentially the same as is given
in the Manual of Geology by the same
suthor, to which references have been
given in this index.

1824-.

DANA, JAMES D, 1875,
Manual of Gevlogy.
New York, rev. ed., pp. i-xw, 1-828, plate
and map.
1at ed: Philadelphia, 1&&9 pp. i-xvi, 1-800,
plate and map.

Contains a condensed summary of obscrvg-
tiens cuncerning the Newark system.

DANA, JAMES D, 1875n,

Om sonthern New Englund during the melt-
ing of the great glacier. :

Iy Am. Jouar. Sci., 3d ser., vol. 10, pp. 168
188, 280263, B53-307, 409-438, 497-508.

Contains s brief statement in refersuce Lo the
main topographic features of the Newark
samdstone and trap in the viciuity of New
Haven, Conn., pp. 170171,  Considers
that the Connectient valley was an
estnary during the Newark peried, p.
497, Desoribes the general togogrephy of
the valley, and origin of the trap ridge,
character of drainage, eto., pp. 487-502,

PlANAL J[AMERI D, 1878,

Op “indursied bitvmen' in cavities in the
trap of the Connecticai valley, From
the report on the geology of Connecticut
by Dr. J. G. Percival

In Am. Jour. Bei., 3 ser., vol. 16, pp. 130-132.

Presents several extracts from the report
mentioned in reference fo the ocourrence
of & solid hydrocarbon in the eruptive
rocks of Connestiont. ’

[FANAL F. D 1879,

[Review of] the physical history of the Tri-
assiec formation of New Jersey and the
Connecticat valley by I. C. Bussell.

In Am. Jour. Bei., 3d ser., vol. 17, pp. 338~
330,

Reviews the hypotheses proposed in the
paper reforred to and advances arguments
which oppose them.

DANA, JAMES D, 1880,1881,
Ou the geologien) relations of the limestone

belts of Westehestor county, New York.

"
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DANA, JAMES D..-Continued.

In Am, Jour. Seci., 84 ser.. vol. 20, pp. 21-32,
194250, 359-375, $50-454; vol. 21, pp. 425
443 val. 92, pp. 103-110, 313-315, 327435,

Contains a map of Stomy Peint, N. Y.,
showing approximate junciion of Newark
syutem and the Cortland series, and alsn
momate in Tefepence to the beds beaeath
the Newark conglomerate at the sate
Tooality, wol. 22, pp. 113, 118.

DIANAY, JIAMES] D, 1851.

{Review of a paper by G, W. Hawes, on
Troteryte (trap) of the Newark syste.]

In Am. Jonr. Seci., 3d 86T, vol. 22, pp. 230~
38,

THaonsses the chemical and mmemalogm&l
nompesition of tray recks from NWew Jer-
roy and the Connoctirut valley.

D{ANA}, JIAMES] D. 1888,

The origin of the Jura-Frias of eastern North
Amerioa,

" Im Am. Jour. Sei., .3(1 sor., vol. 26, pp.-#83-
B86.

Notices briedy certain conclugiens in refer.
enca te the former extent of the Newark
system, poblished in the annusd repert of
the state geologist of New Jersey for
1882, and presents & mumber of observa-
‘tions angl theoretical considerations, with
the view of showing #hat the rocks re.
ferred to wore formed in various detached
aress, ad the mouths of vivers whivh wers
fluoded owing to the prevalence of a cold

,elimate aimilar to that which prevaled
over the same region during the Pleisto-
cene glasial epoch.

DANA, JAMES] B, 1889,

Areas of continental progress in MNorth
America, and the influence of the condi.
tions of these areas on the work carried

forward within them.

In Geol, Boo, Am., Buldl, vol. 1, pp. 3648,

- Refars to thiek deposits of Newark strata in
the southern half of the Conneeticut
valley, p. 38 ‘

B{ANAJ, JTAMES] . 1590,

LA review of a paper by L. . Bussell on the
*Bubserial decsy of rocks aud origin of
the red qoley of certain formations,”]

I Aw, Fous. Bel., 3¢ ser., vol. 58, pp. 317-319,

Iscusses the erigin of the prdvailing red
enlor of the sandstones and alinles of the
Fewark system.

DANA, FJANES I 1890a,

Tamg Istand sound in the Quaternary era,
with observations on the sulwparice Had.
son kiver channel.

" TnAm. Four. Sei., 3d sor., ¥ol, 46, pp. £25.437.

Disensues the guestion of glaciation dm‘iu;,
the Newark peried. Pp. 430-437.

BANA, JAMES D, 1881,

Rome of the featares of nonvalcanic igneous
-ejections, as illustrated in the fonx
“yecks” of the New Haven region, West
rock, I"ine vock, Mill vock, amd East reck.
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{BULL. 85.
DANA, JAMES D.—Continued,
In Am, .\Tmu‘ Sed., 3d ger., vol. 42, pp ’?9-110
pls. &

Consists of a critical atudy of the oha:raetm
of the igneous injections, by which the
teap forming the rocks named was intro-
duced among the inclosing sedimentary
beds. The prinoipal conchusions are:

The igneous eraptions took place after
the tilting of the sedimentary beds in-
elosing them had heen commenced.

The ignecus watorial was not erupted
at the surface, and it did not form oves-
flow sheets.

The ignsous rocks were injected from
Telowr, and made space for themsslves by
Hfting the sedimentary beds, after the
manner of laccolites. This took place at
comparatively shallow depths.

‘Fhe course and dip of supplying fiss res
wah 0ot determined by the foliation or
hedding of the schist anderneaih the
sandatone.

DANA, JAMES D, 1891:..
On Percival's map of the Jura-Trias trap belts
of central Cotnecticut, with observations
on ithe apturning, or mountair-making
disturbances, of the formution.
In Ao Jounr, Sei., 34 ger., vol. £2, pp. 480447,
pl. 18.

Prosents facts which are t}mught to indiente
that the trough in which the Newark
rocka of the Conuseoticud valley area were
deposited-terminated at the sonth in what
is mow New Haven bay. Disewnsses the
relative age of the trap ajections wml the
tilting of the inclosing sandstenes, and the
eharacier of the moantain wplifts made
or nenr the closs of the Newark period.
Discusses the probability of fault planes
Letng concerned in the moncelinal dip of
the strata. Beprodnees Percival's map of
the gonthern portion of the Newark ures
of the Connecticnt valley.

DANA DL Cited on cause of the tilting of the

Newark (W. M. Davis, 83, p. 303).

Uited on character of certain footprints from
Turner Falls, Mass. (Deane, *568).

Cited on contact metamorphism in Conneoti-
el (W. M. Davis, '8, pp. 300, 308"

Cited an coprolites from the Connecticat vel.
ley (Lyell, 68, p. 455).

Cited on eurved form of certaln trap ridges
(W, M. Disvis, 83, p. 307).

Cited on diabasss of the Newark ayatem
(Hawes, ‘83, p. 129,

Cited on disteibuiion of Newark arens (8. P,
Maorrill, '88, p. 448).

Cited on eraption of trap i Cennsctiont
{Davis and Whittle, *80, p. 117},

Cited on extent of the Cobnedticnt valley
area {Shaler, "84, p. 129).

Cited on fossil footprints from the Clonnecti-
ot vatley (E. Hitehoool, ’63 pp. 53, 55—
5.



RUASKIL. |

DANA, §. Do Continued.

. Cited on Intrusive trap sheets in Connectivut |

(W, M. Davis, 83, p. 284).

Cited en Marcou's geologioal. mayp of North
America (Marcon, '59),

(lited on mode of deposition. of the Newark
roeks of I’t\nn%yl‘mma (Fmsﬂ, e, p.
653}

Cibed o Mormeluctider articulatus {Seudder,
B, p. 435

Cited om oxigin of Newark estuaries (W. M.
Travia, ‘B3, p. 282).

Cited on origin of the red color of the New.

© ark sandstone (Rossell, ‘89, p. 49,

Cited on origin of the trap rock of Connenti-
cat {(Hoeey, '89, p. 376).

Cited or relation of trap and sandstone in
Massachuselta (W, M. Davis, "3, p. 286).

Cited on similarity in the trap recks frem
Nova Beotia to Bouth Carolina (Flow, '75,
vol. 1, p. 180}

 Cited on snfrposed fosail ingsct from Turner
Falls, Masy. (B, Hitcheoek, '58, p. 7).

Cited on trap rock (S, P. Merrill, '89, pp. 453,

434).

Tabloof geological formations by (Maofaflane,
79, pp. B B0} .

DANA, SAMUEL L. [and” EDWAREF HITCH.

COCK). 1845,

Analysis of coprolites from the Now Red
sandstone of Now Eugland.

Yu A, Jour. Sei., vol. 48, pp. 45-80.

Abstract i Nmms Jalrbach, 1848, pp. 368
369.

Gives rvesult of analyses, and alse = Jiscas-
sion based on ﬂ}e same.

BANBERRY, CHARLES. 1889,
Sketch of the geology of North America [mp
ate.
l:)fzf'oz:rlJ[Zlm'a;,rla,m.i]~ Pp. i-xviil, 1-73.
Contagns & brlef sketch of the Connecticat
valley. Pp.19-23,
Banboro, Pa.  Trap dikesnear (Leowis, "85, p. 453).
Dun, river ares, Brief acootnt of (Enymons, '57,
. . 4.
Coal of. Rriel nooount of (Padton, 88, p. 25,
Pan river area, ¥. €. Brief degcription of (Kerr,
735, ML
Coal of (Berr, 'T5, pp. 145, 265).
Fossils of (Werr, 75, p. 147},
Saction of (Ennmons, '67, p. 12).
Section of Newark rocks in (Jeues, ‘82, pp.
84-10).
Thickness of (Kerr, "5, p. 145},
Dan river area, ¥a. Boundaries and aren of
(Heintick, 78, pp. 287-239).
Pan river coal fleld, N. €. Accountof (MoGehes,
‘83, pp. J5-17).
Brief sccount of {Daddow and Bdnnan, '66,
pp. 403-404. Emmous; "52, pp. 144-158. C,
H. Hiteheock, "74. Eerr, '66, pp. 45-48.
- Le Coute, ‘82, pp. £57-459).
Detailod Efeseuphon of {Bmmons, 56, pp, 254-
261).
Detalled report on (Chanos, 85},
Bull, 85--—12
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i Pan river cowl Held, N, €,—Continned,

|
i
1
1

Eeonomic importance, age, extent, ete. {Mae.
Tarlane, 77, pp. 524.588).

History of tho commereial riavalopmmr of
(Chance, "85, pp. 25-24),

Obgervations in (Melonzhan, B3,

Section showing age of (Emmens, '56, p. 273},

Btatistical meconnt of ‘Anenymons, ‘6, p
14},

Dau rivereoal feld, Yo, and N. €,

of {(Heinrich, '78, pp. 283.289),

Danville, Ya. Boundary of she Newark near (W,
. B Rogers, 49, p. 76), B
Dark barbor, Grand Banan istand, . W Dip ot

sandatone beneath trap at (Bmlev, 72,
p-47).
Dartington, X. J.  Canrse of trap ridge near (Na.
aon, 89, p. 4],
Trap hitl near (Cool, 82, pp. 48, 44},
Darnley, P, £. 1. Boemarks on striuctures nesy
1 Bain and Dowson, "85, . 158),
Darsley hastn, P. E, L. Seotion ab (Dawson and.
Harrington, 'TL, pp. 18, 19),
DARTON, NEESON H, 1882,
Fotes on the Weshawken tonnel {Bergen hill
N.JI.L
Tn New York Acad. Sei. Traps, vol. 1, 1884
© 1882, pp. 129-141.
Dageribes certain miverals obtained from the
lotadity referved to.

Brief aceount

PARTON, NELSON H. 18824,
. On, % new locality for hayesine and its novel
HOCUTTEnes.

-

In Am. Jour, Sei. 3d ser., vol. 23, pp. 468459,
Adbstraet in Neuwes Falrbuch, 18682 {2), p. 161
Deneribus the scenrrence of the mineral men-
tionad at Borgen hill, K..F,, snd gives an
. 9malysis of it.
DARTON, N. H. 1888,
On the disintegvated sandatone at Wew Dur.
ham, Niew] J{arsey].
In New York Acad. Scl.,
1888, P 119118
Describes an exposure of disintegrated sand-
stone at the west end of the Wechawken
turnel, Borgen hill, M. 1., and gives sew
eral anaiyses of the sandstone, together
with an amalysis of the irap of Bergen
hill, againet which it rests. :
DARTON, NEISON H. ~ 18334,
O the indurated shales befreen Bargen hill
awt the Paliswdes, N. T,
In the SBcientific American supplement, vol,
16, pp. 6533-6514.
Describes In Getai} the structore ot King

Trana., voi. 2, 1882,
P

; Point near Hoboken, N. J.
DARTON, NELSON H. 1984.
* On the ocourcence. of uvative silver in New
Jersey.

In A Jonr. 8Bci. 34 ser, vol. 36, pp. 8031,

Pescribes the ovewrrenos of native silver in,
the Bridzewater copper mine near Somer.
ville, W, J.
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DARTON, NELEON 1. 1859,

On_the great lava flows and intrusive trap
sheots of the Newark system in Mew
Jersey,

To Am. Jour, Sei., 3d ser., vol. 37, pp. 134130,

The observafions vecorded embrace the whele
of the Newark arca of New Jorsey, Con-
cludes that the teap ridges of New Jersey
were formed in part by extrosive and n
part by intrusive sheets.

This is & preliminazy publimt&on of work re-

ported move fully in U, 8. Geol. Burv.,
Buall, No. 65, 1800,
DARTON, NELSON H. 15840,

North American Geelogy for 1855,

In Smdthsenian Inst., Ann. Rep. for yesr end-
ing June 50, 1887, pp. 126228,

Contains a review of investigations made in
tho Newark systew fu 1856, pp. 189208,

DARTON, NELSON HORATIO. 1890,

The relations of the tvaps of the Newark sys-
e in the New Jerssy rogion.

7. & (reok. Burv., Bull, No. 67,
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i

Page.
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DABTON, NELSON HORATIO, Cited on fanlts
. in fhe Newmk mocks of Now Jersay
» (Cook, 8¢ p. M),
Cited on the stractare of e Newark aystem
(Cook, 875,
PARTON, NELSON M. and J. 5. DHILER. 1890,
On the ocearrence of basatile diles in the
Upper Paleozoic series in cextral Appala-
chian regien.
In Ara. Jour. Sei., 8d ger., vol, 39, pp. 200-271.
Duseribes dikea of trap near Staunton, Va.,
which prohably helong to aystem of dikes
no largely develnped in the Newark.
Potrographic notes by J. 8. Diller.
Banphin County, Pa. Brief report on (Lesley,
83, pp. XLV, XLVI, . 22).
Dascription of the Conewage hills in (Gib-
won, "20).
Davideon mdll, N. J. Alered shale near (Dook,
08, pp. 218-3it.  Cook, 38, 1. 235,
Altered shale noar, wsed for building (Ceok,
*8E, p. 58).
Trap boundary at (Coolr, '68, p. 18%).
DAYIS, CHARLES HENRY STANLEY. 1876,
[A skebeh of the geology in the vieinity of
Merkdan, Conn.} :
In history of Wallingford, Cons. [eto., ete.),
by ¢ H. 5 Davis, Maviden, Coon., pp.
36-58.
A popular skeich of the * physinal history,
geology, mineralogy, aud mines™ pf the
rogion nentioned.

DAVIS, CHAS. K. 8.
The Catopterus graoiliy. .
1o Meriden Sei. Assoc., Proe, and Tirans.,
vol. 2, 18851856, pp. 19-22.

Contuins an account of the ovenrrence of
foysi! fishes at Lifle Palls (Conn.), and
# doscription of Cafopterus gmmjw .
DAVIR, W. M 1881,
Tlustrations of the earth’s sarface. {Glaciera.
BRoston, folio, pp. 9506,
Sec Bhater and Davia.

1887,
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DAVIS, W & 1882,

Brief notiee of observations. on the Trisesic |
irap rooks of Massachusetis, Conuecti-
cuf, and New Jersey.

In Am. Joar. 8ei., Bd ser., vol. 2, pp. 345
49,

Abstract In Nenes Jobrbueh, 1884 pp. 381
2L

An adeount of a recent esamination of the
trap ridges in the regions refetred to, with
references to certaln hypothesis proposed
by previons writers coucerning the origin
of trap sheets, and the dip of the aase-
cinted sedimentary Deds,  An announce.
ment is made of new generalizations and
Ly pothests to mecount for the phenaomena
ohasrvesd.

DAVES, WILETAM MORRIS. 1682a,

The structural value of the trap ridges of the |
Couneaticont valley.

In Boston Roc. Wat. Hist., Proc., vel. 2, pp.
136-124. "

Mentions the geographical extent of the New-
arl systom, Conghders tle hypotheses
that have beeu advaneed to docount for
ihe wniferm dip ohaerved in certain of the
Newark areas, sud alse the hypotheses
concerning the furner extent, especially

- of the Connecticat valley sandstone bed

' of the similar formation in New Jersey.

Reasons are given for belfoving thet many
of the trap sheets of the Cennecticut
valloy and of New Jorsey aze contempore-
mecus overflows and that they afford
avidencs of faulting and folding,

DAYIS, WILLIAY MORBIS, 1883,

On the relations of the Trinssic traps and
sandstones of the vastern United Stntes.

In Museum of Comp. Zoil, Buil, voi 7,
1880-1584, pp. 248-308, pt. 9-11,

Reviewed by J. D. Daun in Am. Jour. Sei,
3d ser., vei. 25, pp. 474-475; and by G. H.
Covk in Ann. Rep. Geol. of New Jersey,
1883, :

Abstract in Selence, vol. 1, p. 430; adso in
Nenes Jahrbuch, 1994, pp. 290-282,
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BAYIN, WILEIAM HORRIS. 13588,

The straciure of the Triassic formation of
the Conneciicut vatley.

Tv Am. Jour. Sci., 3d ser., vol. 32, pp. 342.352.

Beviews aeveral hrypotheses that have been
advanced. fo accomnt for the uniform
eanterly dip of the rocks of the Connecti-
cat valley. Prosents the results of exact
ohservation in the same region, and ad-
vauees & now hypothesis to account for
the monoclinal structure in guestion.

BAVIS, WILEIAN MORRBIER, 1888,

The struciure of the Triassic formation of
the Connectleat valley. '

In Seventh Ann, Rep. U. 5. Geol. Sarvey,

. 1885-1886, pp. 460490, pl. 52,
Notico In Ame. Geok., vol. 4, pp. 112-113.
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DAVIN, WILLIAM MORRIS—Continued.
IX. The strwoture of the formatirm—.

Continned. Page.
Marginal fankts.......... veans &4
Systematic arrangement of fanlts. .. 474
" Faulta with reversed threw. .. ..., M
Folda of the crescemtie ridges....... 477

+ o Bummary of slreeture to bhe ao-

wonnbed for ..o

1YY, Mechwnical origin of the Triassic
moneokine. ...l 481
Conditions of the problom........... 48]
Oblique depositlon............ 481

Contemporancons  disturbanes 452
Distarbhance by intraston 442
General tilding and fanlting. .. 482
Relation of several Triasasic

F A 483
Character of the (lmt'uﬂnug
FOPCH .. oov i 48¢
Action of compression on ﬁlted
BEREES .. v 485
Formation of the funlted Trisssic
MORCHNe . ovv i aivin 486

Origin of the erescentic ridges 488
Fanlts with réveraed throw... 488
Home of the comclusions in veferemes-to the
origin of certain. txap sheets tn pouthern
Connecticut, expressed in this papbr, are
controverted by B Q. Hovey, ‘B9,
DAY{S, W. M. ¢ 18588,
ks ok the. ical origin of the
TPriausic meneclinat in the Conneetiout
valley.
In Proc. Boston Soe. Wab., Hist.,
Fa-941.
Absiract in Am. Asses. Adv, Sci-,
35, pp. 224-227.
Abstract of a paper, the substance of which
T is contained in The Strueturs of the
Triassie formation of the Connecticut
vallay.,” U. 8. (Geol. Burv., Soventh
Ann. Rep., 18451386, pp. 4556-490. De-
seribos the provailing structure of the
sandstome of the Connecticut valley, and
propeses ko explanation of their wéeno-
clinal stroetare.

DAVIS, W. M, 1884%,

The topographical map of New Jersey.

In Seienoe, vol, 12, pp. 206-207.

In describing fhe topographic map published
by the New Jersey geclogical sorvey

" the topography of the Newnrk area is
briefly roforred te. and snggestions made

"aa to its origin.
DAVTS, WILLIAM MORRIS. 1889,

The fanlts in the Trizssie fonmaiion nesr
Meriden, Conn. A weel's work in the
Harvard summer school of gealogy. |

In Muaseum Cowmp. Zool., Harvard College,
Bull., vol. 18, pp. 6187, pls. 1-5.

A detafled stady of the geologieal structure
near Meviden, The divisions of the es-
say are: Crosspsection of Lamentation
mountain, pp. 61-64; oross-section of

1.

vol. 23, pp.

Proc., vol.
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PAVIS, WILLIAM MORRIS_Continned.
Shuitle meadow, pp. 64-69; the great
fault weat of Lamentation motntadn, pp.
69-T4; faults north of Taunentation. movn.
tain, pp. 73-78; faults in the Hanging
hilts, pp. 76-82, and morth of West peak,
pp. 8E-86; review, pp. 85-86, Thuatrated
by sketoh maps, views, and sections,
DAVIS, WILLIAM MORRIS, 18888,
The rivers and vallays of Pennsylvania.
Tn Nat. Geol. Mag., vol. 1, pp. 183253,
Notiees in Am. Geel., vol. b, p. B0

In discussing the origin of the relief of east-
ern Pennevivania the denudation that
preceded the deposition of the Newark
wywtem s referred fo, and also tie manuer
in which the Newark rocks were depos.
ited. ‘The orighs of the monoelinal strue-
tare of the Newark system in New Jersey
and Pepawylvaniais brielly considered, as
¥s alae the denadation that preceded the
deposition of the next ancoeeding systom,
P L1908, 229-230,  General distrivution
of high and low land and drainage in
carly Jurassic tivie 1a indicated on p, 393,
DAYIS, WILLIAM MORRIS. 18890,

The ash bed at Meriden and its stractural re-

lations.

In Meriden Sei. Asg., Proc, and Trana., vol,
3, 1RB7-1E88, pp. 23-30.

tontairs an coount of an ash bed near Mori-
dem, Conti., and # discnssion of fhe atrue.
ture of the Newark system of the Con-
nectiond valley. !

DAYIS, W. M. 1859,
T Topographical developmient of the Trisssic
formation of the Conmectivut valley.

Iu Am. Jour. Bei., 3d ser., vel. 97, pp. 423444,

Itinerary of Harvard. summer school of geol-

" ogy: Fauits in the Meriden region; eross.

* section of the district; mesans of detect-
ing the unfaulted sequence of Triassic
eds; mechanism of maenoclinal faulting:
tepographical development of the Triassic

w helt; initinl censtraetional stages repre-
sented by the fanlted blocks of southern
Tdahn. {Oregon]. Mountain ranges of
the Great Basin, egnivalent to a later Ju-
rausie slage; the whole region base-lpv-
aled in late Cretaceous time; the present
vallgy worn in the Cretaceous base-level
plain after s elevation.

Polygenetio topogmphy The omgm of the
Connecticnt river ontlet vin Middletown,
The Conpecticut river was eviginally
copseyuent on the monoctinal feulting,
and atffl persists pear the epurss then
taken, but has entered a second eyole of
life as # result of the elevation of the
losvland that was produced in the first

yele.

DAVIS, W, M,
{¥itling of tissnres from above, ]
Ta Geol. S8ec. Am., Bull,, vol, 1, p. 442,

1890,
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PAVIS, W, M. Contineed,
In diseugsing 2 paper on sandstons dikes, Uy
J. R, Diller, Davis describes cortain fls-
sures Lu trap ot Merviden, Cozn., which
ware filled from above.
DAVIS, WELLIAM MORRIS,
The tost voleanoea of Conaeeticut.
In Pop. Sci. Mo.-vol. 48, pp. 221-235.
Contains & populur scconnt of certain beds of
voleanic ssh mear Meriden, Conn., and
shows that the ash was probably exteaded
frem voluances thiat have sines boen re
moved by exosioh.
DAYIS, W, M. Cited on the ahsence of eontact
wetamorphism at Foliville, N. T, {Dnmin‘
'89, p. 185).
DAYIS, WILLIAM MORRIS. Cited on the Tankts
i the Newark roeks of New Jersey
{Cook, "84, p. 14}
Cited on the geology of Conneciiont (Hovey,
B8).
= (ited on metamerphism (Ruassell, ‘80, p. 503,
Cited on the origin of the trep hills of Con.
nectiont, ete. (Chapin, 87, p. 26),
Cited on the origin of the frap of Connectiont
tHovey, '8, pp. 375-378). -
Cited on the orighs of trap sheets near Meri-
don, Coun. (Nason, ‘88, p. 68).
Cited on the strnetnre of the Newark system
{Nowberry, ‘8%, pp. 6-Th
Cited on the stractars of ihe Newark system
ju the Connecticnt valley (Chapin, '89).
Cited on the structure of the Newark syataws
and the ovigin of ity trap sheets (Cook,
873
(tited on trap at Feltwille, N. J, (Imrmn "0,
P 2.

1801,

" Cited on the trap voukh of Connecticut (Mars-

tore, B0}
DAYIS, W, M., snd 8. WARD LOPER. 1891,
Twa belts of fossilifercus black shale in the
Triasgic formaiion of Copnegticnt,
In Geol. Boe, Ap., Bull,, vol, 2, pp. 415-439,

. CONTENTS.
Page.
I. Intrednctory statemens, by W. M.

Pavie .ot vviviivniiineie .. 415
Previous stadies . coweoiieo L 415
Stroeture of the Trisssic formation

abont Meftden ..., 410
Origin of the depogita. ... .. ... ... 416
Formation of the trap sheets.... . ... 427
Peformation ..o..vieiiiaian it 418
Subsequent degradation ... ... ... 419

Topographkic expression of stracture, 419
Verification of inferences as to strue-

bUre . . 421
I1. Fousila af the antt‘rior wot posterior
shales, by 8 Ward Loper .. ... 425
“The arep examined ... ... ..., . 425
The loealities exploved.......co.____. 420
Anterior shales . ... ey 496
Posterior shales
Bpecies callected

Bristribution of species. ... . ccvernn-
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| DAVIS, W. M., and 8. WARD LOPER—Cont'd.
11. Foasily of the anterior and posterior

shales, el ~-Comtinued. Page.

Roarthbe oo iaaaan. 430
Disoussion ... ..oooe oL 250 480
BAVIS, W. M., awidl CHARELES LIVY WHIT-
TLE, 184889,

The istrasive and oxtrosive trap sheots of the
Connectiont valley.

In Mns. Comp. Zool., Ball, Harvard Oollege,
vol. 16, pp. 99188, pk. 10,

CONTENTS.

Page.
IntFoduntion ... ocooooiuiiiiiiiinian 49-100
Means of distingnishivg intrusions ,
and exbragions................... 00104
Genera) foatures of intrusive and-ex.
trusive sheets in Conneoticnt. . .. 305-115
Gronp 1. Western trap ridges (Con-
necticut and New Jewsey)........ M5-107
Group 2. Eastern trap ridges........ Wr-115

Special acvount of the muore important.
lpcalities in Connectiont:
Boating Brook, Gaylord's mountain. 116-118

The ashi-bed in the Lamentation ante-

- 1 118-120
Bartford elty qoarey .. .ooovuvennn.. 120-122
Saltonstall mountain. ..... 0. ..., 122387
Meriden guarry. ..ol 127.18%
Tarifiville. . .ov e oo 133-135
Conolusimm............ cermeaes 135188

| BAYIS, W. M., and J. WAI.:'I’ER “00[3. ERED.

The geog’!'aphm development of northern
Now Jarsey.

In Boston Soe. Nat. Hist,, Proc, vel 24, pp.
366423,

Deseriles the effect, of ervsion on the Newark
rovks of New Fersoy and endeavors to
defermine thé geological histery of the
region from a skwdy of its 'drainage,
Given seetions Hlustrating the stracture
of the Nowark terrane. .

Davisburg, Pa. Dolerife, ote., from (C. E. Hall,
78, p. 35).
]M.WQON, JOH‘F [WILLIAM|. 19456,

"on the mewer ceal formation of the eastern
pazt of Nova Seotia.

In Loadon Geol. Soc., Quart. Juar., vol. 1, pp.
342-850 and map.

The Newark system abont the east end of
basin of mines (Cobdeqnid bay) is shown
in & geperal way on the map accondpany-
fng this paper.

DAWSON, JORN WEILLIAM, 1547,

"On the New Red sandstone of Nova Beotia,

In Eondon Geol. Soc., Quart. Jour., vol. 40
50-59, pt. 5.

Deseribes expospres of the Newack system
about the shores of Minas basin and
Cobdequid bay, Nova Scotin, Mentions
the relation of the sedimentary to the
lgneous recks associated with them, and
digousses briefly the conditions under

. which the sandgtones and shales were do-
posited. The trap of Blomiden is con
sidered as extrusive.
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PAWSON, J. W, 1548,
On the eoluring matter of red sandstonas and
of grayish snd white beds asseciated with

thete.

In London Geol. Soc., Quart. Jour., vol. 5. 1848,
pp. 2538 ‘

Dreseribes ved snd gray sandstoncs in Nova
Beotia, chiefly Carboniforens, and dis-
cugses the erigin of their eolors,

DAWSON, J. W, 18484,

A handbook of the geslogy and natural his.

« tory of Nova Seotin.

Tetow, Nova Scotia, 1%3mo.

Not soen. )

DAWEOXN, JOHN WILLIAM, 1842,

Additional notes ou the red sandstones of
Nova Scotia.

In Lomden Geol. S8pe., Quart. .Tem- vols 8, pp.
398400,

Tiescribes sections uear the mouth of Detite
river, in which a marked nneonformity
between Carboniferons and Newsrk vocks
s exposed

DAWSON, I. W,

Fossil saurian bones
island. .

In Am. Joar. §el., 2d ser,, vol. 16, 1. 288.

An atwtract of an article published in the

. ““Esstern Chroniels” of Nova Scotia, de-
seribing the discovery of Rethypnathus
borenlis.

PAWSON, J, W, 1854,

Om fosgll eoniferons weod from Prince Fi-
watd island.

. In Philadeiphia Acad. Nat. Sci., Proo., vol. 7,
P 6284,

Deseribes briefly the resemsillance of cortain
rocks on Prince Fdward island to the
Newark system in Nove BSeotis, and
records the resulta of & micrascoploal ex-
amination of fossil woed from €allaa
point, Des Sables, aund other losalities.

PAWSON, J. W, EBadr.

{0m the discovery and geological age of
Bathygnathus bovealis from Prines Ed.
ward island.}

JIn Philadelphia Acad, Nat, Hel.. Jour, 24 ser.,
wol. 2, 18501854, pp. 320-030.

Disseribes the rockas in which the fosail men-
tiomed was fompd, and discuswes their
goulogieal position. .

DAWSON, J, W, 1856,

On the parsllesm of the rock formations of

Nova Seotia with those of other parts of

Amaerkon.

Tu Am. Assoc. Adv. Sel., Proe,, vol. 10, 1857,
part 2, pp. 18-24.

Indicates briefly some of the leading charas-
teristies of the Newark system in Nova
Beotin and Prines Edward istand. Pp,
20,21,

PAWSON, JOBN WILLIAM. 1858,

[A note.relating to the age of the Newark
gystem of North Carolina, Connectiont,
eto., indicated by fosslls ebtained by E.

. Ersmons in North Caroling.]
- In Canadian Nat., 1s6 ser., vol. 3. p. 86

1858.
feom Prince Edword

THE NEWARK SYSTEM.

[BULL. 85,

DAWRON, JOHN WILLIAM-— Conbinued.
Triscaspes briefiy the probable age of the New-
urk systeny,
DAWRON, J. W. 1548,
INote on fossil plants from $t. Joka connty,
New Brouswiel. |
In Cauvadinn Nat., vol. 8, pp. 260-260,
Brief nute on fossil weorld fram near Garedner's
ereek, New Bruhswiclk.
D:\W%ﬂ‘\ 1. W, 1ETR,
Nm‘ws on the geology of Prince Rdward
aland, in the gulf of 8%, Lawrence.
In Geol. Mag., vol. 9, pp. 203-208,
This paper s essentially an abetract of Daw-
son and Harringion's report on the geo-
Ingieal structare and mineral resources of
Prince Edwand isjand.  See Dawson and
Haprington, 1871,

DAWSON, J. W, 18¢¢a.
{The phyeleal gmgmphv of Prince Edward
islard.|

In Canadinn Nad, vol. 6, pp. 342143,
Mantiona the occurrence of sandstons above
the npper coal formation, in which foasil
planis amd reptilisn romaina ooour, ton-
sidored of Trizsaic age.
DAWSDN, J. W,
The gtory of the earth and wan.
Kuw York, pp. i-ix, 1403, and 12 plates,
Coutaing & popular account of the life of the
Mesozoio ages, pp. 188233,
DAWSON, JOHN WILLIAM, 1874,
O the wpper eon) formation of eastern Nova
Seetin amt Prince Edward lsland ik ita
relation to fhe Permian.
In Tondon Genl. Soe., Quart. Jowr., vol. 39,
By, 209-219,
The sonformity of the Upper Carboniferous
T and se-ealled Newark beds on Prince
Edward island is briedy stated, and also
the evidenee from foesil plunts op Whi(\h
thin generalization is mainly hased, The
views of Geinitz in reforence to tho Por-
meizn age of the newer red sandstone of
Prige Bdward laland are dissented from,
By. 200, 210, 217, 218,

DAWSON, J. W. 187 4n.

Oun the uppar conl formatioe of castern Nova
Seotia wnd Prince Edward fsland, and its
relation to tho Peredan.

In Geol. Mag., B. 5., vol. 1, pp. 281-282,

States that the Carboniferous of Prince
Edward island is overlain, apparenily
cotaformably, by the Newark system.

DAWSON 1. W.i. 1876,

Ou the upper coal formation of eastorn Neva
Seotia and. Prince BEdward islend, in its
ralation to the Permian

Tn Canadian Nat., vol. 7, 0. s., pp. 308304

From a study of the ioss:i pluuta contiwined
in the younger sandstones of Prince Ed.
ward jeland the synchrenisin of these
beds with the Permian of Bureps is sng.
gested, The name Perao-Carboniferous
is proposed for shese beds, which hereto-
fore have been called. Tripssic.

1878,
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DAWSON, JOHN WILELAM. 1438,

Acadizn Geology., The geolomml abirnctnve,

organic remains, and mineral resouroes of

Nova Scotin, New Bravswick, and Jreince
BEdward ixland.

London, 3d ed.. pp. i-xxvi, 1687, pls, 1-9, and
wmap, sipplement, pp. 1-102, pl. 1.

Seegnd  edition, London, 1868, pp. bkxxvl,
1-084, pls, I-Band map. Pages and plates
numbersd the same as in 8¢ ed.

The first edition bears the following title:
Acadian Geology: An secount of the geo-

logienl stroeture. and mineral resevrees |-

of Nova Sectin. Edinbargh, 1858, 1% me.,
pp. I-xii, 1-385, pls, I-5 apd wap.
Adatract in Wewes Jahrhneh, 18586, pp. 333~
7.
Reviewed iu Edinburgh New Philosophieal
Journal, w. s, vol, I 1833, pp. 380382,

alse in Cenadian Jour., n. s, vol. & pp.”

1948,

The following is % talde of contents of the
thivd edition so far as it relates o the
Newsrk systen:

Page.
Table of goologiend formations i the
Canading provineas, eompared
with thise of Grest Britain,
United Siates, and Conada. .. iy
Newark sysiem of NovaSeotia. ...... 88108
General degeription ... $6-87
Generat acconut of sedimentary
TOCKSE «oiiiacicannn . 87
Generalacsountof voleantcroocks. B7-88
Dreacription ofoutarops neaa Trnre
aml atong the south side of
Clobaouid bay ..o cooaaaveiy 88-00
Desoription  of ontorops  from
TBlomiden o Brisc’ islund . G0-98
Deseripiion  of ountoropy from
* Truro to cape D'Or alpng the
. north side of Coboquid bay
amt Minas basin end chun-
1) R L]
Newark system of, New Brawswick. . 108-109
Quaco head, deseription of....... 108-109
Gardner's ereek, doseription of. .. 109
Salisbury cove, descripion of. ... 108
_ Fowsll plants, description of... .. 108108
Posalble eocarrence of coal. ... i24
Grand Mansn island, description
of, by A B, Verrilha.......... 619480
Lignite st Martin'a herd (supple-
FE5 10111 SR, 93
yeneral remarks on the Wewark of
Nova Bootin and New Brune-
WICK « e 168-118
Minetals of the Newark sandatone
E3ITi 80 ) S 113-118
Nowark systewr of Prince Edwmid
LT 0 T S 116-194
Deseription of Prince Edwand
1 10 T SR 116
Age of sandstones. ........ ..., 136317
Possil plants (supplement, 30) ... 117-118
Fosstk Peptilen. . ocamenoeeiunaaans 11p-122 !
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DAWSON, JOBN WILLIAM:-Continued.
Newark system of Prince Edward

ialand-—Continued. Page.
TUaeful minerals. ... .ovvvinvinin 123
BORlE oo e e 188
Possibls oceurrence of vond....... 123-124

Conformability of Newark and
Carboniferons............... 128124
Separation of Newark and Carbon-

iforons avess (supplement)...  8-29
‘Chivkness (supplemaentd......... 29
Sections (sapplement). .. ..., 3L

o Fassage of Newurk into Carbon.
iferous (supplement)......... 5238
DAWSON, JOEX WILLIAM, 18978,

Supplement to the sscond edition of Acadiszn
Godlogy, containing additional facta as to
the geclogival stronoiure, fosell remains,
and minerat resonrees of Nova Scotia, Now
Brugswick, and Princs Xdward island.

In Acadien Goology, 3 ed., pp. 1102, pl. 1.

Reviowed in Canadian Nat., vol. 8, pp. 472-475.

This supplement is boand with the third
edition of the Acadian Geology. and eon-
taing new observations relathig to the
classificatlon of the rocks of Prince Ed-
wand island, and indicates the diffieulty
of separating the Newerk sud Carbonifer-
ong, pp. 28.81.  The tossils of the Newark
on Prince Edwand iand are briedy dis-
cusead, p. 30. The ovcnrrence of Hgaite
at Martin's head, N. B., I+ noticed on p. 89,

PAWSON, WILLYAM, 1885,

Notes on the geology and foasil Hors of Prince

Edward istand (see Bain and Dawson,
" 3REB)
DAWSON, JOEN WILLIAM. 1887,

Tresidential address: Some points in whioh
American gaotogloat scmnce is Indebted
fo Canada.

In Canada Roy. Soo., Prod. and Tmﬁw‘ vol.
4, sec, 4, 1888, pp. 1-8. '

Coutains a brief historical reference to the
study of the Newark system in Canada.

DAWSON, 3. WHLLIAN, 1888,
The geolagical history of plants.
Wew York (The Internationsl Selentific Se.
ries}, pp. i-vili, 1-280.
Confains & popular aceount of the early Me.
soreic floras, pp. 1975180,

DAWSON, J. WILLIAM, 1488,
Ou the Rozole and Paleozoic rocks of the At
luntic eoast-of Canada in eompsarison with
those of western Earepe and of the in-
terior of America.
In Quart, Four, Geal, Soc., London, vol. 44, pp.
THT-817.

States Driefly that the rocks of the Newark
sysbem in Cangda vesenable the Triassic
rotka of Burope. They contain no im-
portant marine lHmestones, and their fos.
sils aze lmited fo a single Dinesanrian
reptile and a fow plants. The flora and
Tandl mad fresh wated faunas seem to have
bean of southern origin, p. 815,
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DAWSON [J. W.). Cited s 10 the relations of
- trap and sandatons in Nova Sootia {W. M.
Travis, B4, p, 285).
Clited vn the age of the Newark ayatem (Lea,
B},
Cited on the age of the red sandstons of Nova
Seotin (Fackson, '50, p. 388).
Citerd on the dizscovery of Bathygnathus on

Prinee Edward island (Owen, 76, p. 361),

Cited on the geology of cape Blemiden, X, 8.
{Marsters, *$9), :
Cited on the geology of Prince Edward islund
(Batu and Dawson, ‘86, pp. 156, 157)#
Cited on the overflew trap sheets in Nova
Scotin (W. M. Davis, "83, p. 207).

Cited on the tiliing of sandstone and trap in
Prince Edward fsland (W, M, Davis, 83,
. B02).

Cited ox trap dikes in Prince Edward island
(W. M. Davis, '83. p. 281).

Notice of work dope by, in Novs Scolia, ste.
(Mslter, "TH-"82, vol. 2, pp. 151, 159, 168-168,

225
DAWSON, JOHN WILLIAM, and B. J. HARRING-
TON., 1871,
Reporton the geologival stryctnre and mineral
- vosourees of Prinee Bdward istand.

Montreal [Qan.}: Py 1-81, pls. 1-1, togother
with » geological map frontlapiece) and
one Pate of sections.

Abstracy in Neues Jahrbuek, 1872, pp. 438441
wiao in Am. Jour Bei., 2deer., vol. §, p. 222.

Centains a description of the character and

extent of the red sandstones, ped and mot.

tled ciays, caleareouns sundstonss and con.
glomerates, avenaceous limestones, dolo-
mite and trap of the Newark system on

Frince Edward island, pp. 13-22.  Also

a number of measured sectiona (pp. 38-44,

and an aeconnt of the building stones and

water supply. Analyses of limestones
weo given on page 41, and an aceount of

Tounils, comprising doseripiions of fossil

wood and fucoids; and remarks on a rep-

tike, Bathygnathus boreakis, pp. 45, 46,
Nearty all of the roviks desoribed in this re-

port as Triagsio have been, referred to the
Carboniferous by later observers. Seo
sapplement to the second edition of Aes-
* dish Goology, by J. W, Dawson, London,
1878, pp. 32-2%; Gool. Surv. Canada, Kep.
of Progress for 1882-1888-'84, p. 161; and.
2. note on the margin of map No. 35 W,
which sccempanies this report. .

Pay's point, N, J.  Dip at (Rusael}, ‘80, p. 47).

Suction af, showing junction of trap with sedi-

mpndery reoks beneatl (Russell, 80, p. 47).

Dead swaanp, Conn, Description of trap ridges
near (Percival, '3, . 374).

BEANE, JAMES. 1843,

[Nodeo of the fontprints of birde in the New
Ted sandstons of Connecticat.]

In London Geol, Soc., Proe., vol. 4, p. 22,

Duscribes very edefly some newly found bird
tracks, rrin muvks, snd other impressiona
in the red sandstone of Connecticut.

THE NEWARK SYSTEM, .

| DEANE, JAMES.

[BOLE. 85,

BEANE, JAMES. 1843,
[A letter to G. A. Mantell relating to the fou.
sil feotprints of the Convectivut valley.}
In Ar. Joar. Sci., vol. 45, pp. 177188,
Contains a genoral description of eertain foot-
prints, and compares some of the fusatl
tracks with the tracks of Hving birds.
Publizked by B. &illiman in & paper enti-
tled Ornithichnites of the Connestient
river sandstones and the Dinornis of

New Zealand.
BEANE, JAMES, 1544,
On the fosall footmuarks of Turners Falls,
Massachosehis. -

In Am. Jour, Sei., vol. 46, pp. 7577, pls. L 2
Abstract in Neves Jahrhuch, 1844, pp. 635-637,
Gives a penersl deseription of eertain foot.
prints found at the lecality mendioned.
DEANE, JAMES, 13448,
Om the discovery of fossil footmarks.
In A Jour. Sci., vol. 47, pp. 381390,
Relates to priovity In the dlecovery of fossil
fortprints in sandatone of fhe Conmestiont
valléy.
1844b.
Auswer tothe ' Rejoindar' of Prof, Hitcheook,
Tu Am. Jour, ek, vol. 47, pp. 398-403.
Relates to the question of prierity in the dis.
covery of fossil footprints in the sandstone

af the Connectiout valley.
DEANE, JAMER, 1848,
Fossil footprints of a new epeoies of guad-
raped.

In Am., Jour. Sei., 24 sdr., vol. 5, pp. 4041,

Abstract in Newes Jzhrbuch, 1851, p. 487,

Descrives and ilustrates the tracks of a
guadruped dscoversd in the sandstone at
Turners Falls, Mass,

DEANE, JAMES, 1844,

Deseription of fossil footprinta in the New Bed
sandstons of the Connecticut valley.

In Am. Jour, Soi., vol. 48, pp. 158-167, ph 2.

Describes four and five toed feoiprints near
Tarners Falis, Mass,

DEAXE, JAMES, 18484,
Notiva of a newspecies of Batrachian fool-
pring.

In Am, Joar. Sci., vol. 49, ph. T0-8I,

Abstract in Am. Assoc, Geol, and Nat., Proc.,
6th meeting, p.25.

Describes and figwres the footprints of »
quadruped -found in the Conpectiout val:
oy sandatone. :

DEANE, JAMES.

Foeull fuotoarks and raindrops.

In Am. Jour, Sci., vol. 49, pp. 213215,

Treseriles thetracks of “birds” and *hatra-
chiams® found at Turners Falls, Mass.,
and gives a figure of o alab of sandstone
with weversl sorles of tracks, -

PEANE, JAMES.

Tinstrations of fossil foolmarks.

In Boston Soc, Nat. Hist., Proc., vol, 2, p, 32.

A notice of the presentation of a puper on the
above title to the soclety.

1846D.

1845,
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DEANE, JAMES, 1846d. | BEANE, JAMES-—Continued. ’ Page.
lustrations of fossil feotmarks. Probable sources of the waters of the

Iu Boston Jour, Nat. Hist., vol. &, pp. 877-284, sundatone basin. venan F1-82

pl. 23. Clansification of the ftmtpnnw ....... 32

(hives a gemeral deacnpﬂon of certain foseil BDascription of the plates ............ 35.81

footprints from the Connecticnt velley.
DREANE, JAMES, 1847,
Notice of new fonsil footprints.
In Awm, Jour, Bei.; 24 ser., vol. 3, pp. 74-79.
Alstract in Nenes Jahrbuach, 1848, pp. 878381,
Describes three, four, and fve toed tracks
found at Tarners Falla, Masa.

DEANE, JAMES, 1547a,
{Notu on Tisyil footprints from Turners Falls,
Mazg.]

In Am. Jour. Soi., 2 ser., vol. §, pp. M8-440.
Refers to the cinim of a eertain scries of
tracks t¢ be rogarded aa belonging to a
New ppecies.
DEANE, JAMES, 1549,
THostrations of fossil footprints of the valley
} of the Connectivat,
In Ans. Acad., vol. 4 pp. 200-220, pls. 1-9,
Prosents general description, with figuves, of
& jaxge nmaber of foobprints from. the
Conteationtvalley, Thematter contained
in this paper is ineerporsted in Dedne's
Iater and larger work ‘ Iehnograpls ﬁmm
the sandstones of the [‘mmeet,ieut river,'
1861.
DEANE, JAMES,
Fousit footprints of Connecticut river,.
In Philadelphia Acad. Npt, Bei. Joux., 2d ser.,
vol. 2, 1850-185¢, pp. Ti-74, pls. 8,9,
4 general description of fossil fovrprints from
TFurners Falls, Mass.
DEANE, JAMES. 1856,
On the sandstone fossils of the Connectieut
river.
In Philadelphia Acad. Nab Sel. Jour, 2d ser.,
vol. 3, 18551858, pp. 173-178, pls. 18-2¢.
Abstract in Neuea Jahrbuch, 1857, pp. 877878,
Gives & general description of several foot-
prints, both vertebrate and invertebrate,
from Turners Falls, Mass.

1850,

DEANE, JAMES, 1861,
Tehnographs from the sandstone of Congecti-
cut river.

Bostan, 460, pp. 1-65, pls, 146,
KNotice in Am. Joor. Sei., 24 ser., vol. 38, pp.

126527,
CONTENTS,
Page.

Tntrodaction. by Austin A, Gould . .. -4
Biographical notioe {of James Deane],

by Heory X Bowditch......... 5-12
List of [James Deune’s} ]mbhshefl

PAPETR Lot evemcn e e eiaanan e e 13-14
Note on the preparation of the platw, E

by T. L. Bouvb........... byl
Literary history of the footprmta vnn 16020
Analysis of the footprinty .. oo 2028
Footprints in sitn.......%. .. 225
Cansen that have. pmvented the pex-

feot preservation of the footprints  28-31

Plates No. 1 snd 2 represent footprints of Hv-
ing animals for comperison with the fossil
tracks. Plates 3-44 represent fossil foot-
prints and trails, Plate 45, photograph of
roceit raindrop impressions for conepari-
son; pi. 46 is & photograph of raindropim-
pressions on sandutone. In the fext ac-
companying the plates ndattempt is made
o give o scientific deseripitor of the vari-
gus tracks, et In seme ilustances dhey
are identified with the gonera nnd species
deseribed by Edward Hitekeook in hds
Ichnology of Wew England.

Plates 3-15, 18-30, 82-79, 42 were drawn ‘on
stone from nature by Fanes Deane.  Pls.
18-17, 31, 4041, 4348 ave photographe.

DEANE, [JAMESN]. Cited on Anomiepas major
{E. Hitcheoek, 05, p. 37, pl. 195,

Cited on fossil foetprints (Murchison, "48.-

Cited on fossil footprints from the Connsoti.
aut valley (Gray and Adams, ‘80, pp. 247-
252. X. Hitcheock, "Ha, p.305. Tes, 53,
pp. 185,189, Lyell, 66, p. 454, Lyell, '71,
p. 863 Owen, 59, pp. 181,820, Piotet, '53,
vol. 1, p. 407). '

Cited om fosail footiprints from Turness Falls,
Mass, (Mantell, 46, Winehell, '76, p. %335,

Cited on foasil footprints near Turmors Falls,
Mase, (E. Hitchoook, "£3a, p. 2h1).

Cited on fossil plant from Montague, Muss,
(E. Hitcheoek, *436, p. 296, pl.12).

Citell on number of joint in the toos of fossil
footprints (Siitiman and Dans, 47).

Cited on the nomber of phalanges in the toes
of Dirds (BitHman, Silliman, je., aad Da;m,
47).

Cited on priovity in description of footprints
(E. Bitcheock, '58, pp. 192, 196).

Crodited with the onrly discovery of foot-
prints in the Conncctlent valley (H. D.
Rogors, 44, pp. 249-230}.

Discovery of fossil feotprints by (8. Hitoh-
ook, B8, . 4.

Peants, No Jo Trap outerops at {Conk, '82, pp.
5960},

Desu's Pond, N. J. Boundury of Newm-k at.
(Coulk, "8, p. 176).

Seotion from, to Bloemsburg, N.J, (Cook, 68,
p. 198, and map in portfokio). .

Trap boundary at (Caok, 68, p, 189).

Trap Kills near (Cock, 68, pp. 189-190),

Debert river, No 8, Coal measures at, overlain
by New Red sandatone {Geager, 48),

Description of (Dawsen, "7, pp. #.100).

Dip of the Newark near (Eils, "85, p, 43E}.

Seotion ut {Dawson, 47, p. 51, pl. 5.~

Deop xiver, N, €., and Bichmond, Va., coal fieddx.

Compared (Bmmeons, "3, pp. 338-342),

Beop viver codl Beld, N. €. Age of, ay indicated
by fosril fishes (Agassis, '53).
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Boep river conl fleld, N, C.—Continoed.

Analyres of coal from (W. R. Johnson, ‘Sla.
Kerr, “15, pp. 203-295),

Avceount of (1.1, Dana, "15, p. 400, I«‘mmom,
5%, pp. 116-143),

Aceount of, with analyasis ((*hanm‘ '84).

Account of the coal of (Patton, 88, p. 25).

Erief aecount of (Daddew nnd Bannan, 68,
op. 404-406. Emmons, 57, p. 4. O. H.
Hiteheack, 14, Juckson, '§8. Kerr, 86,
. 4548, Herr, '75, p. 1.  LeConte,
82, pp. 467459, Lyell, 54, p. 12. Lyell,
6l, p. 457, MeGeheo, 83, pp. T5-77. W
B. Ragers, '53).

Coal frox, character and efficiency of {W, R,
Johnsem, '56, pp. 123-13¢, and table op. p,
134).

Coal of (Kerr, *75, pp. 142-143).

Coal, discovery of (Glmstead, *20).

- Commercinl valoe and gquality of ceal from
Ohance, "85, pp. 50-56).

Description of {W. R. Johneon, '50, pp. 181~
166,

Detailed description of (Emmons, '56, pp.
DT 258).

Economle importance, extont, age, efo. (Mac-
furlane, 7Y, pp. bIE-524).

Explorations for codl in (Chanve, "85, pp. 26«
80},

Fouslls of (Kerr, 15, p. 147

Influence of trap on cosl in the (Wilkes, '58,
P Th

#rron ore of (Willis, ‘86, p. 306).

Map of (Esnmons, 56, pp. 388-342),

Map of after Wilkes and Emmons {Chance,
*85).

Metbod of development of (Chance, '85, pp.
60-62),

Obuervations in (MrL@nahan '62),

Obetraction to snecesstnl mining in (Chabee,
86, pp. 5E-50}

Report on {W. R. Johnson, 51, Olmatesd,
B Wilkes, 36},

Report on, detailed {Chanoe, '85).

Sandstone of (Kerr, '75, p. 504).

Bearch for voal in (Fackson, "B6ap. .

Section at Egypt (Kerr, 75, p. 248},

Beotion in, general {(Jones, 62, pp. 89-H0).

Section shoewing age of (Kmukens, '58, p. $78).

Btatistieal ascount of (Anonymous, 6%, p.-

108).

Thickness of (Kexr, 75, p. 145).

Workable arsa of (Chancs, "85, pp. 56-58).

Deip river conl field, Va. Account of (Macfar

5 lame, 'TT, p. 505}

Brief stutemeut of the geology of (Chance,
'B6, pp. X8-22).

History of the commercial deve!upmem;'of
(Chaneo, "85, pp. B-H.)

Deop run, Vi, Analysia of coal from (Clifford,
“87,p.10. Do La Beche, 48, 1. Ixv. Mac-
farlaue, 77, p.515. Williama, '83, p.82).

Condition of coal mines at (Chiffurd, 87, p. 2.

Description of (Wocldridge, 42, p. 13}

Fosnil crustacesns from (JTones, '62, p. 86).

Fosall plants from (Fontalne, ‘83, p. 4).

Deep run, Va.—Continoed.,
Map apd section of (CHfford, 87, pl. 5.
Hotes ou (Taylor, *35, pp. 284..202),
Note on fandts in (‘Cayler, '35, p. 202
Ruforence fo (W, B: Rogors, 49, p. 73).
Soction of (Clifford, 87, pp. 34-25, pl. ).
Trial of the eoal of, for heating purposes (W.
R. Johngon, '44, pp. 806-324, 448),
Poerfield, Msss. Amygdaloid trap in (. Hitoh-
eock,™23, vol. 8, pp. 52-54).
Brief aceount of geology of (B. Hitelicock,
‘I8, pp. 165, 198).
Briiding stone quarried in (K. Hitchoock, '41,
P. 180},
Colomnaz tiap in (E Hitc.lwocic '38, p. 402).
Conglomerate in (. Hitcheock, "85, p. 214).
Conglomerate near, note on {Nawh, '27, v, 247).
Conglomerate with graphic gramite at (.
Hiicheock, 41, . 441}, )
Desoription of footprints from (B, meheoqk
56, pp. $20-325),
Peoscription of fessil footprinte from (B
Hiteheoek, "58).
Dip st (. Hitcheock, '35, p. 223).
Dip and etrike of rocks in (K, Hitcheook, 41
P 48],
Em‘]y discovery of fossil footprints as {E.
Hitoheock, 36, p. S08).
Fogail fshes fonnd at (B, Hitcheoek, ™35, p.
238, pl. 14 in ailas).
Fousil Aishes feom, secount of (B, Hitchonck,
41, p. 458).
Fosail fishes fromi, remarks on (Harlan, '34,
- 92945
Fussil fish, reference to & loeality for {J. H,
Rodfteld, "85,
Foaall plants at, notics of (E. Hm,hcncl’\ '35,
p. 25}
Fosail plants from (B, Hit(‘,]mmk, 41, p. 456).
Goneral description of trap rdges new (E.
Hitcheook, "I, b, 848).
Grindstones quarried in (B. Hitchooek, 41, p.
213
Gypeum ab (B, Hitoheook, ’35, pp. 54, 213).
Tocalitios of fossil foolprinte in (. Hitch.
cook, 41, p. 467
Tocality of fossil footprints in (E. Hitcheock,
43, p. 263).
Gecurrence of minerals af (Sillisnan, "18n}.
Trap near, brief acconnt of (B, HWitcheock,
23, P 46-48).
Trap near, remark on (E Hiwhcnerk, 23 vol,
6, 1 6O},
Trop range near, discuysion of the geulogmal
structure of (W, M. Davis, '86).
Trap ridges nesr, sccount of (B, Hitcheook,
'35, p. 409).
Deerfield dike, Mass, Description of (Fnerson,
82,
Minerstogy of (Emeraon, '82).
Deerfleld momntain, Msss. Character of rock st
(E. Hitcheook, 41, p. 447).
Description of (K. Hitoheook, 41, p. 248},
Description of geology of (W. M. Davis, '83,
. 2568). -
Description of scenery near (E. Hitohoook,
23, vol. 7, p. 30
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Deerfield nigantain, Masd.—Continned,
THp at (B Hiteheoek, "85, p. 229).
Bip and strike of rocks af (B, Hitehooek, 41,

. $48).
- Formed by an overflow frap sheot (W. M.
Davis, ‘88, p. 464},

Strectire of (W. M. Davia, "88).

Thiekness of Newsrk syatom at (K. Fitob.
copk, "30, pp. 224-225).

Trap vock of, aceonnt of (E. Hitchoook, "1,

. P, H41-843),

DE KEAY, JAMES E, 1844,
[A Hat of fhe fosedl fsbes of the United

States.]

JIn Npt. Hist. K. Y., part 1, Zoology, pp. 386
446,

Incledes a Hat, with localitica, of foasil fishes
from the Newark vocks of New Jerney
and Cennectiont valley.

PEKAY, [L.]. Cited dn fossil fiah from Connset-

icnd (F. H. Redfield, 063, :

Citad on the early discevery of fossil fshos in

tha Newark agstem (Newhorry, 88, p. 19).
DY LA BECHE, WENRY T. 1848,
Awniversary sddresa {bofore the Geological
Boeiety of London}.
Tn London Geol. Soe. Quart, Jour., vol. 4, vp.
xxi-oxx.
Containg » digest of the sheervations of .
Lyell and €. J. ¥, Bunbury in the Rich-
mond avea, pp. xxx, wxxd, xhvi, xlviii,
Txiv-x vl
PE 1A BECHE., Cited on fossil plants from
Massachnsatis (B, Hitobeook, "85, p. 235).
Polanys quarry, Mass, Contact of sandstone
and teap at (W, M. Davin, ‘83, p. 262}
Delaware river, N. 4.  Sawdstone quarries near
(Shaler, "84, p. 143).
Treunis bridge, N, C. Bection near (W, R, John-
son, 51, p. b, o
Derhy, Conn. Deseription of fray dikes in Pri-
mary rocks near (Percival, 42, pp. 416-
417).
DESOR, [E.]. 1848,
[Compazison of a wecent footmark with cer-
tain footmarks in the red sandstone of the
Conneeticat valley.] '
In Boston Hoc, Nut. Hist., Proc., vol. %, p.202.
The Impressions lefé on sand by the tareal
Bone of cortain Mris. 29 well s the im-
print mads jn some instences by the hind
{oe and the furrews made by the dragging
of the toes, ave Wriefly deseribeod and com-
pared with what are cousidered smilar
impressigna ou sandstone.
DESOR, [E.5L 18451,
[Remarks on fossil raindrep mygessions and
on similar warkiegs produced by sir bab-
Yley in aand.}

In Am. Assoe. Adv. Sei., Proe., val. §, p. 74,

Suggests that wany so-calied raludrop im-
preagions Tesy have been produced by the
oseaps of aly bublles from wat sand.

RESOQR, (E.]. 1851,

[Raindrop impressions and narkings made by

air ohbles.}
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DESOR, [E.]—Continued.

In Am. Assoe, Adv. Sei., Proe., vol. §, p. 78,
Blaonsebor of & paper iy W, C. Redfield.
DESOR, [E.} 1851,
[Coneerning fossil raindrop impressions. |

In Boston See. Nat, Hist., Proc., vol. 4, pp.
131182,

Admite the possibitity of the socurrence of
radmmarka in somg formations, mt con-
tends that the barsting of bubbles in the

" sand and 1nd of a shore woenld aecount
for such impressions as are supposed to
have heen madae by raindrops in the Con-

~ necticnt valley samdstene,
DESOR, [E.], and [§. B.] WHITNEY. 184%.

{Obsorvations on the probable erigin of the
so-called fossil raindrep impressions on
aandatones. .

In Beston Soeo. Nat. Hist., Proc, vol 3, pp.
200201,

The formation of depreasions rescmbling raiy-
drop impressions, by the breaking of air
bobbled in sand, is desvribed and the
simstarity of sueh marks to fossitraindrop
Impressions pointed out.

Dog Sables, P, E. 1. Description of fossil wood
: from (Pmwson, '54).
Dovils bridge, Ya. Boundary of Newark ares

© near {Heinrich, *78, p. 231}

Devils den, Fa.  Analysis of trap from (Frazer,
w1, . 810).

Picture of (Frazer, '80, pl. 9),

Specimens of trap from (C. B, Hall, 78, p.273,
Devon Tun, Pa.  Trap dikeonear (Lewis, "85, p. 444).
Disbase, Sce Trap.

DICKESON, MONTROVILLE WILKSON, 1869,

Reporton the geolegioal survey and eondition
of the Honterdon Copper Company’s prop-
erty, Hunferdon Connty, New Jorsey.
Agcompanied by o report by B, and €. H.
Hitchenok, '

Philadelphia, pp. 1-23.

Coniaing & record of dips, intoratratified trap
snd shale, eharactor of ore, ate., pp. 5, 8,
1. Accompanying this report is a brief
report, 1. 20, on the same mise by B and
C. H. Hitcheook.

PIGRY, N. 8, Iron ore near (Jacksen and Alger,
33, pp. 2856-206).

Irom ores near, neote on (Adger, 37, w. 281).

Rock near (Jaekson and Alger, "38, pp. 206
238). . ’

Trap dikes near (Dawsen, 78, p.45).

Bighy gnt, X. 8. Description of (Gesner, "36, pp.
185187},

Erosion resuliing from (Russell, ‘T8, p. 221).

Mode of formation fGeaner, 38, pp. 1881871

Sandstone benvath trap at (Dawson, '78, p, 95}

Submerged fodges near (Perley, '53, p. 156).

Specifie gravity of trap vooks from (How, 75,
vol. 1, p. 138).

{See Annapelis gut.)

Dighy neck, N, 8,  Amygdaloid Leventh trap af
(Cresner, '86, p 175} -

Degeription of (Dawson, 78, pp. 95-66. Ges-

ner, "36, p. 175).
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Bighy neck, N, 8,—-Contiwaed.
Iron ove in trap at (Alger, 27, pp. 220-130).
Rochs near (Gesner, 88, pp. 7172, T4}
Sandstone benoath trap at (Dawaon, ‘78, p. B8},
B{EWEY], C. 1867,
" [Review-of the geologieal repork of the Mid-
land coonties of North Caroling, by X
Emmons, aceompanied by & M8ter on the
ago of the copl-Desving atrata of North
Carolina, by (. Heer.] )
In Am. Jour. Sci, X ser., vol. 24, Pp. 427420,
Gives a brief review of Emmons's report, and
publishes extended extracts from a Jefter
By O Heer on the foesil plonts of the
Newark systent, in which the age of the
syatem is critivally considered. This let.
texr is published in part alse in F. Marcou's
goology of North Ameiion, Zurich, 1858,
Following the weview arve **Additienmal re-
marks ™ by J. D Dang.
bikes changing to intruded shicots in Connestiont
(Poreival, '42, . 500).
General aecount of (J. D, Daam 73, vol. 6, ph
8. 4.0 Dana, T8, p. 421, Jackson, "56).
In Ababems, veference to (K, A, Smith,'?8, pp.
138, 142},
In Oonnpecticut, mention of (Percival, '42, p.
307,
ha Cunnecticut valley, brief acceunt of (W.
3. Ditris, '68, p. 463).
Plsenssion converning (Wlwlp]ey. '8, p. 08)..
Mention of (F. . Dana, 754, p. 405).
Wear Deerfleld, Mass. (Fmerson, "82}.
East Havaen, Conn. (W, M. Duvis, '83, pp. 305~
307, pl. 10).
Holyake, Mass. (Emerson, 825,
Meriden, Conn, (7, Ik Dang, "9,
Meriden, Conn. {W. M. Davis, '89, p. 63).
New Haven, Conn, (.1, Dana, '71. pp. 46-47).
Rew Haven, Conn. (Dianbory, 39, Hp. 22, 24).
New Maven, Conn. (W, M, Davis, '83, pp. 905~
207, pl. 10,
Waltingford, Conn. {Chapin, '35).
Beotivss showing the snpposed charaetor of (W,
M. Davis, "88, p. 350}
In Massuchnsetts, brief account of (K, Hitch-
eonk, 86, pp. 414418},
In New Jersey (Darton, ‘88, pp, 188-149),
In North Caroliva, brief notice of (Mitohell,
’42, p. 39,
Theep river wres (Chance, "85, p. 59},
In Pemnsylvania, eonnection with fanlts (Les.
ley, '83, p. 181}
Freguency of (Lesley, 83, p 181),
Tn Vermout, brief acoonnt of {Adatms, '46, pp.
1601623,
1 Virginia, detailed aeconnt of (W, B. Rogars,

'39, py, B1-83. 'W. . Rogers, '40, pp. 6460,

In Rickmond avea™ Btovens, '78).

Near Staunton, description of (Darton and
Diller, "9,

Near Warren, molpmorphism  preduced by
I'W. 5. Regers, '#9, pp, #2-88).

Strike of (W. B, Rogers, 38, p. 82).

Of Connectient, topograpbie form of (Perei-
val, 42, p. 300).

THE NEWARK BYSTEM.

‘Diflsburg, Pa.

[BULL, 85,

"Dikes—Continned,

Of greenstone (fbvap) in Conneetient, an ae-
count of (E. Hitcheock, *41, pp. 655-686),
Of indurated clay in Conmecticut (Pereival,
- 42, p. 443, A, Bmith, 32, pp. 223-226).
Of trap In Connecticnt valley, relation of, to
other trap systems (Fackson, 45), -
Of wap in Connectiout, detailed deseription
of (Pereival, ‘42, pp. 209426,
Of frap in Conneoticot (asouthern), deseription
of (Hovey, '5#8),
Of trap in Deep river, N. (., coalfield, changes
_ produced by (Einmons, 56, p. 2543,
In Georgin, hrief aceount of (Henderson, '85,
p 88 TP, James, '76, p. 38 and map).
In Georgia (Lounghridge, "84, p. 276},
In New Humpshire, probableage of (Hubbard,
50, p. 1705
In New dersey (Cook, '68, p. 204. Dakton, '90).
In Now York (Darton, ‘§9,'90).
Brief account of (Bmamons, "84, pp. 16-17).
Brief account of, in Rackland cownty (Linck.
lnon, 61, p. 35, Matlmx 38, pp. 117,122,
In North Caroling, brief scconut of (Hender-
son, "85, p. 88).
In Nova Scotia, brief acoount of (Marsters,
gy
Mention of (Huneyman, '85, p. 123).
In Pennaylvania, at Cornwall, an account of
{Tuvilliers, '80e, pp. 876-879).
At Flowrtown {C. X, Hall, '81, p. 76).
At Marble Hall (C. E. Hall, '81, p. 75).
At New Hope, mention of (8.1, Rogers, 48).
At Williamson Point, a study of the chem-
ieal and optical character of (Frazer, '78).
In Lancaster county, gemeral rewarks on
. {(Fraser, ‘80, p.27-81),
In Pennsylvania, mention of (Lesley, '83, p,
2i1).
In ¥York county, rief account of (Krazer, ‘85,
I 40d).
In South Caroling (Henderson, "85, p. 88).
Daoaoription of (Tuemey, "),
On Prinve Edward island (Chapman, *76, p. 82).
Biligence river, N. 8, Rocks of (Jackson und
Alger, 88, p. 270). .
PILLER, J. 8, 1890,
Nutes ou the peteography [of basaltic dikes
near Staanton, Va.).
Seb Durton und Diller, 1850
Aunalysin of iron ore from near
(Frazer, 'T7, pp. 282-237). .
Analysis of limestone from (Frazer, "78e, p.
63. Frazer, 77, p. 308. MeCreath, '81,
pp. T80},
Boundary of the Newark near (Frazer, '82,
P13 -
Conglomerate near (H. 1. Rogers, '58, vol. 1,
p. 204, 1L 1. Bogers, '58, vol. 2, p. G83).
Contact metamorphism near (H. I Rogers,
88, vol. %, p. 680),
Iron ore mines vear, description of (d.’Invﬂ—
liers, '§6, pp. 1501-1514).
Iron ores and trap dikes near, disenssion oon-
cerning (Frager, '77, pp. 31'?-371 pl.op. p.
$28).
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MHshurg, Pa.—Continned.
' Tron ares mear (Frazer, *B2, pp. 135-180),
Iron'pres nesr, a study of the (Frazer, "76d}.
Iron ores near, references to {Lesley and d'In.
villiers, '35, p, 580).

Junotion of the Newark and the valley lise-
stone (K. 1. Rogers, 58, vol. 1, p. 204).
Reports on mines near {Frazer, '77, pp. 207-

240},
Roek apreimens from near, menﬂuu of (G K
Hall, '78, p. 2870

Seotion from, to Beller cvossrosds (Frazer,

77, pp. 265273, pl. op. p. 24id}.

Trap, association of magnetite with, av
{Frazer, 86, p. 37).

Trap dike near (H, I3, Rogerw, '58, v. 3, p. 689,

Trap dikes at (Lealey, "8, p. 194).

"Trag dikes near (Frazer, '77, p. 267},

Trap from near (C. . Hall, 78, p. 4. Fra.
zer, '76, pp. 160-161).

Trap from, optioal properties of (Frazer, "7ba,
PP 416-412.  Feazer, 76, pp. 126-129).

_ DINKEL, J.  Reference v drawings of Fossil

fishes by (Newberry, '88, p. 205,

Doiuvilliery. ¥ee Duvilliers.

- Dip in Connectient. (J. 1. Dana, 78, p. 431, "W,
M. Davis, '82, W. M. Davis, '53. }"("l(‘l.
val, '42).

Brief recount of (8. Hitehoook, '35, p. 234

Inflnence of dikes on (Pereival, 42, p. 320)

Measurements of (Hovey, '89). *

Near Brictol eopper mine (Silliman and Whit.
ney, ‘55, p. 2M).

Gaylord’'s mountain (Da,vm and Whittle, 'BY, |

- 118}
Hatfield (B. Hitcheock, 2‘1: voi & p. 42 A,
Smith, '32, p. 220
Meriden (W, M. Davis, '89, p. 62).
Moniague fulle (H. Bmith, '82, p. 221},
Mount Carme} (Davis and Whittle, 89, p. 127),
Poud rock, (Hovey, '89, 1. 304),
Rocky WGEE (Siltman, 30, pp. 1221313,

- Bhouttie weadows {W, 3. Davis, 89, p. 64).
South Britain (Percival, '42, p. 450).
Springfield (Wells, ‘50, p. 340}

Kee adse, Connectiond volley.
Dip in Connecticet valley. (W. M. Davis, '8,

pp. 481400, E. Hitwheook, '23, vol. 6, p.

£2. E. Hitchcock, ‘23, vol. 6, p. 65, K.
Bitcheook, '36, p. 329. E. Hitchoook,
7w, p. 200, B, Hitehoook, 48, p. 132, E.
Hitcheook, '53. E. Hiteheoek, '58, p. &
. Hitoheack, 68, p. 10. Yiyell, '42, 4.
Bmith, 82, p. 221).

Beneath trap (E. Hitcheook, B8},

Brief statement conoerning {Percival, '42, pp.
430.431).

Origin of (W. M. Davis, 820, pp. 123-124. K.
Hitehooolk, '35, p. 518, E. Hitcheook, 41,
pp. 527-520. E. Witoheock, 3. E.
Hitcheoelk, '58, p. 13. E. Hitchooek, 38,
p. 14-17. B, Hitchcovk, ‘88, Siliiman,
fr., 420 Siltwos, jr., M2e.  Silliman, e,
‘44, A.3mith, '52, pp. 223-224. Whelp-
ley, ‘45, 'y P 61-62, Whitney 80},

See also, Counac&ium‘; and Massachnsetis,
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. Dip in Now Brumswick (Bailey, '72, pp.”
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Bip in Maryland, Near Yellow spring (Ducated,
87, po M. ’
Dip in Massachusetts, (1, Hitcheook, '86, p. 812,
E. Hitoheock, '58, p. 226).
Avcount of, delailed (E. Hitcheooolk, '35, pp.
223 223, B, Hitcheock, "¢1, pp. 447, 48).
At Cabotaville (Lyell, '42, p. 74).
Greenflield (B, Bumons, '67, p. 2.
Horse race (E. Hitchoook, "6 po 312, L.
Hitcheock, '41, p, 465).
Mount Teby {Walling, "¥8).
Meunt Holyoke ¢£. Hitohooek, '35, » 417, E.
Hitohoock, '41, p. 654).
Mount Tom {E. Hitcheetk, 26, p. 417, E,
Hitehoook, 26, p. 308. E. Hitcheook, 43,
pp- 466, 634. E. Hitcheock, jr., 'G5, p. 23),
Smiehs fervy (Lyell, 42, p. 798),
Turner's Falls {E. Hitcheook, 35, p. 415. E.
Hitcheook, "36, p. 308, K. Hileheocl, '41,
pp. 663, 658, E. Mitchoock, '58, p. 855,
Dip in Newark system. (7. D. Dana, ‘74, p. 418,

Rerr, '¥6e.  Newberry, 88, p. 5 . D,
Rogers, ‘58, vol. 2, p. T61. Russell, 73, p.
239).

Disenssion of (H. T, Rogers, 86, p. 32).

Hypothesis to aoscound for {(Ceok, 82, pp. 38,
EH S

Résumé conberning (Frazer, '82, p. 171},

Various anthors sited on (W. M. Davis, "83,
Pp. 302307}

217220,
Gesner, ‘49, pp. 18, 18, Gesner, 41, p. 14,

- Russell, '78 p. 221),

At Cape Tormentin (Dawsan, "78, p. 124).

Dark harbor (Bailey, 72, p. 47},

Gardners sreak (Mathew, *03, p. 258)..

Grand Manan istand (Bailey, 73, ph. 4547,
Vorril, '78;.
Quaco head (Dawsen, '78, p. 108, Emmons,

W, p. 36, “Whitile, ‘91,
‘Halishury cdve (Dawson, '78, p. 108, Mai-
thew, '8, p. 124).

Pip in New Jersey (Cook, 08.
Cook, ‘82, pp. #7-42. Cook, '87. Cook
and Smeck, ‘TR, p 24, Darton, 90, Fra
wor, B2 p. 122, Liyell, 42, p. 5. Nason,
88, pp. 17-19.  H. 1. Rogers, 36, pp. 145,
158, H. D). Rogers, 40, pp. 114, 121, 129,
Russell, 78, p. 225, TRuossell, '8¢, p. 46.
Walling, '8, p. 186}.

Arlington (Russell, '78, p. 223).
Belleville (Cook, *8L, p. 44).

Belleville {Cook, 81, p. 44).

Blachwetls mills (Cook, 68, p. 204).
Boundbreok (H. T) Rogers, 49, p126),
Bridgewnter mine (Cook, '81, p. 38).
Rreokville (Cook, "8, p. 593,

Chathmn (H. 15, Rogers, '40, p. 138),
Closter landing (Coolk, 68, p. 200),
Days point {Russell, 80, p. 47).

‘East Bloomfleld (H. D. Rogers, '40, p. 130,
Englewood (W, M. Davis, "85, p. 360},
First mountain (Cook, 8%, p. 50).
Grespaburg (Cook, '8, pp. 67-58;,
Hopawell (Cook, 83, p. T08.

Hudyon river (Rusaell, ‘80, p. 47).

Couk, '79, p. 32,
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Dip in Xew Ji ermy—l'}onﬁmwl.

Hunterdon mine {Dickeson, "59, pp 8, 100,

Jefferson (K. . Ragers, "4, pp. 129430)

Kings point (Darton, '83a}.

Littie Folls (Cook, 8%, p. 50. H. 1. Rogers,
49, p. 188}

Long will (7, D. Regers, '49, p. 132).

M@ (Cook, "85, p. 521 Cook, '8, p. G4

H. D, Rogers, '36, p. 147, H. . Rogers
40, p. 140,  Shaler, '84, p. 144),

Newark (Cook, ‘81, p. 48. H. I. Rogers, '40,
p. 130, Russell, '18, p. 324).

New Brutswick (H. D. Rogers, ‘40, p. 128.

Raasell, 718},

New Durham {Darton, "83).

New Qermantown (H. D. Rogers, "36, p. 148,
H. D. Bogors, 40, Dp. 132, 187, 130-140).

New Verncon (H. D. Rogers, '40, p. 138).

Orange {Cook, 8L, p. B1). )

Paterson (Cook, '81, p. 51, H. . Rogers, 40,
P. 230

Talisades (Darton, ‘80, pp. 3941, H. D. Rog-
ars, '86, p. 160).

Plainfield (Cook, 68, p. 01N,

Pluckemin (H, . Rogers, "4, p. 128)

Pompton (H. D. Rogers, 40, p, 136},

Prailavills (Cook, ‘81, p. 59}

Raritan (Cook, '83, p. 26).

Rocky hill (H. I. Rogers, '40, p. 180).

Roundvalley momntsin (EH. . Regers, '40, p.
.

Repteh plains (H. 1. Rogers, "0, p. 184).

Suake hill {(Russell, '88, p. 34).

Sourland mountain (Cook, '68, p. 181}.

Spring hill {H. D, Rogers, '40, p. 140),

Stockien (Cook, ‘81, 1. 5%,

Trontonr (H, 1. Rogers, 40, p. 120},

Fienna ¢Cook, ‘81, p. 53).

Washington valley (Cook, 81, p. 533.

Wechawken (Gratacap, ‘86, pp. 244-245).

West Bloomfleld (H. I Rugans 40, . E30Y.

‘Weodsville (Shaler, "84, p. 144).

Origin of (Cook, '79, p. 83, 4. Ix Dama, ',
W. M. Darvis, '82. W. M. Davis, '82a.
H. D. Rogers, 49, pp. 166-111. Raussell,
78, 1. 338, Wurtz, 70, p. 102).

Table of (Cool, '68, p. 105-199. Cook, '79, pp.
29, 30, Cosk, 82, pp. 22-36.

Dip in Now York (Davion, "0}

Grassy point (Mather, '39, p. 118, Mather,
43, p. 285}

Palisade trap sheet (Dacton, '90, pp. 39_41)

Rockland Co. (Mather, '48, pp. 618.617),

Staten {stand (Bricton, 81, pp. 168.100).

Dip in North Cavolins (Kerr, '75, pp. 141, 142, 145,

W, B. Rogers, 42. Russeell, '78, pp, 225,

253},

Dan river aves (Emnmons, '562, pp. 148150, 151,

. Emmons, 36, p. 256,  Macfaclanse, 77, p.
527, Olmsted, *37, p. 127).

Deep river ares (Emmons, ‘52, p. 120, - Em-
mons, ‘56, p. 331. Emmous, '57, p. 22, W.
R.Joboson, ‘80, p. 162. W, R. Johnson,
51, pp. &7, Mucfarlamne, 77, p. 515,

Farmville (Chance, 84, p. 518),

Germanton (MoLenabhan, 52, p. 170)
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i Ip in North CaroHna—Continued.

Haywood (MoLenaban, '52, p. £68 Kery, 75,
P- 226}

Leaksville (BEmmons, "6, p. 267, MoGehbes,
83, p. 77,

Madison (Exvmons, 53, p. 158,

Montgomery Co. (MeLenahay, 52, p. 171

Walnat grove (Willinms, "85, p. 59).

Dip in Nova Seotia. Bay of Fundy (Russell, '78,
2210,

Blomidor (Pavwson, "47, pp. 56, 55, 56, Dewsen,
I8, pp. 80, §1.- Gesner, ‘36, p, 222, Jask.
son and Alger, "33, p. 256, Marsten, '090)

Cape D'Or (Gosner, "36, 1. 263},

Debart viver (Ills, "85, p. 48e).

Dighy {Daveson, *78, p. #5).

Eaonomy point (Dawsor, 78, p. 101).

Folly river (Dawson, "78, p. 163,

Horton (Dawaon, "7, p. 30%

Keniville, (Duwson, 47, p. 5},

Moogre viver {Dawson, 78, p. 108),

Oak island (Dawson, 78, p. 02},

Ounter Sandy cove (Faekson and Alger, '83,
Py 220-231),

TPatridgo istand (Dawson, 47, p. "E?}.

Swan ceeok (Dawseon, T8, p 104,

Saint Mary's bay (Algﬂr, | p. 228}

Iriry (Pawson, 4%, p. 51, Dawson, '78 pp.
88, 80}

Pip i Pennsylvanie (Frazer, '77¢, p. 854,  Fraser,
B2, pp. 122, 124127, Trazer, ‘83, p. 218,
Lealoy, "84, pp. 475486, Tesloy, ‘83, pp.
180, 181, 182. Loewis, "82. Tewts, '8, p.
dbl.  Macfarlans, '78, p. 4. H.D. Rogers,
'58, vol. 2, pp. 690, 874. Shaler, ‘84, p. 158),

Abbwitstown (Frazer, '78, p. 101).

Adams county (Frazer, 7, pp, 2i5-278, pl,
op. p. 264, H. I, Rogers, "8, vol. 2, p. oy,

Bainbridge (Frazer, 86, y. 104).

Beale's ¢rosaroads (Frazer, '76, p. 92).

Boerks conuty (I'Invilliers, ‘83 . AW, 201,
204226}

Bopuzaghton (Frazer, '778, Franer, '80, p. 304).

Bueks county (C. E.Hall, ’81, p. 8. TLealey,
65, p. xxviil).

Cashtown (Frazer, *77, p. 308).

Center valloy (G, Hall, 88, pp. 233, 239).

Coealioo (Frazer, '80, p. 43).

Goopoersburg (H. 1. Rogers, "58, vol, 1, p. 101}

Chester county (Frazer, 83, p. 284, Lesley,
88, pp. 180, 182,

Corpwall oo mine (’Leslﬂv and 4 Invilllers'
"85}, .

Dillsburg (Frazar, 784, Frager,'77, pp. 212, 225,
206,289, 317881, d'Invilliers, '86, p. 1503).

Emigaville (Frager, '76, p. 88},

Ewmettsburg (Fraser, "7, pp. 254, 265).

Fairfield (Frager, '80, pp. 301-504.  Fragzer, '82,
p.132. H. . Rogers, '88, vol. 2, pp, 684,

e

Falmouth (Frazer, "84, pp. 103, 104).

Frankiinton (Fmﬂm ‘77, pp. 271-273, pl. op. p.
78

Gettyshury (Erazeyr, "77, pp. 254, 255, 263, 264,
209364, pl. op. 1. 304, Frargr, 'T76. Frager,

- 82, pp. 181-187).
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Bip in Pmnsﬂrmin———Cuntinued
Goldaboro (Wanner, "88, p.21).
Heige's ove bank {Frazer, 77, p, 304).
Hummelstowan (8. P, Merrill, '39).
Tronstone anticlinal (' Invilliers, '83, p. 201).
Jericho hill (Lewis, "85, p. 455,
King's mine {Frazer, 'T7, p. 212).
Kuntzs's quarry (Frazer, 'T7, p, 25).
Landis ore bank {Frazer, 77, p, 220},
Lichti’s ore baxnk {Frazer, 'T7, p, 220).
Littestown {Frazer, ‘78, 1. 108. Fraser, "77,

pp. 290-304, pl. op. p. M),

M'Cormick miune (Frazer, *77, p. 215).
March's mill (¢ Davilliers, 83, p. 202},

Mechaniesville (Frager, 77, pp. 374-277, plL.op.

. 274
Mouros {C. B Holl, '83, p. 347, H.D, Rogers,
58, vol. &, p. 681},
Mount Holly (Frazer, 77, pp. 274277, pl. op.
. ¥7d),
Porter's ove bank (Fragor, '77, p. 221).
Rhoad's mil} (3. D, Rogers, '41, p. 3%).
Boboeneck (Frazer, '8, p. 434

Sonfl: mountaim . T Rbgw‘s' %8, vol. L p.

1048).

Snsguehanna valley (Frazer, B3, p. 123y,

Valioy Forge (Frazer. '83, p. 224, Lealsy, "85,
. 1903,

Wellaville (Frazer, ‘77, pp. 230-23%, 271-23, pl.
op.p. 270,

Wheatley lode (HL D). Rogers, '38, vol. 2, p.
708,

Yellow tavern (H. . Rogors, '68, vol. 2, p.
1023,

York connty (Kraser, "The).

Bip on Prince Bdward island (Dawson, M. Daw-
son, "T8, i 26, 117, 30, Daweon and Har-
rington, 71, pp. 14, 15, 16, 17, 18, 19, 20, 33).

Dip In Virginla (W. B. Rogers, '39, p.72. W. B,
Bogeawn, 42, Rnasell, *T8. p. 225).

Blackheath. (Lyell, 47, p. 266).

Dan river arer {W. B. Rogers, '3, p. 80},

Manassn (Shaler, ‘84, p. 179,

Midlotidan (Heinvick, “78).

Wew York-Virginia avea (Foutaine, '79, pp. 81,

71N

Richmond area (Clifford, ‘87, p. 20. Daddow
and Bannan, '68, p, 397, Fontaine, ¥, pp.
35,38, Heinrich, 78, p. 367, Lyell, *47, pp.
262, 287. Macfurlane, '77, pp. BM, B3B8,
Newsll, '89. 'W. B. Rogers, ‘36, pp. 36-57.
W, B. Rogers, '430, pp. 553,538, Shaler, '71,
. 114},

Dobbs ferzy. N, Y. Dip and strike near (Ma-
ther, '43, p. 617).

Trapy rouks near (Mather, 143, p. 281,

Dock wateh hellow, N. J. Boundary of Second

mouniain, trap aé (Cook, ‘68, p. 184
Columnar trap af (Coek, 68, p, 208).
Dip ab (Cook, 68, p. 198).

Dip in shale at {Cook, 82, p. 25).

Dolerite. Soce Trap.

DOOLITTILE (. Cited on t!xe Qscovery of a
mass of native copper on Hamden hills,
Conn. ( an, ‘14, p. 149).
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Mention of (. Hitcheouk, 41, pp. 303-584, pl.
49. E. Hitebeock, '58, p. 186, Pescival,
M2, py. 44,49 AL Binith, "3, p. 320).
Note on (8iFHman, 20, A. Smith, '20).
Roference to (B, Hilcheook, "85, p. 337).

EATON, AMOS, 1818,
An index fo the ;,e'olug.g of the Nerthern
Blates.

[Boston] X2mse, pp. 1-562, and 1 plate.

Contatus & brief geveral aeconnt of the Now.
ark aystem In the Conmecilent valley,
lluatrated Dy a piotorial seotion.

EATON, AMOS. @ 1820,
An index e ibe geology ef the ‘\Iorthsrn
Statos.
Froy N. Y., 160, 2d ed., pp. i-xi, 1-2
First edition not seen.

Bult. 8613
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EATON, AMOS - Continued.
Containg » brief general acconnt of. the Now-
ark rocks of the Cennceticut veiley and
of New Tork and MNew.dersey; pp. 206
218, 215-221 and of the associated twup
rock, pp. 240268,
EATON, AMOS, 1824,
A peological and agriewltaral survey of the
distriot adjoining the Frie canal.
Alany [N. Y.}, pp. 1-168, pl. f,
Confains a nomber of references to”the sand-
stone and trap of the &snnw.timxt valley,
. 34, 92, 93, 146, 148,
EATOXN, AMOS, 1828,
Geological nemenclature, exhibited iv asyoop-
sis of Norith Awerican rocks and defritns,
{Copiinuned under the title * General geo-
Iogical atvata.™)
In Am. Jowr. Bel., vol. 14, pp, 145-159, 350
368, with & plates.
Genosral ranarks on lithologiesl charagbers,
ete., pp. 146, 158155, dﬁﬁ 307, Pl op. p. 145,
EATON, AMON, 1830,
{Nate on the presemce of eolite in Bergen
connty, N.J.]
In Am. Jour. Sei., veb. 18, p. 378,
Mentions that oelite acewrs in karge quanti-
tes ot Franklin, Bergen county, N. J.
Eaton Hill, Comn, Description of (Hovey, '89, p.
386,
Leonomy Polut, N. 8.
P 1015,
Rovks of (3. W. Dawson, 78, p. 1015,
Edgefleld, 8 €. DBrief acconnt of contact weta
morphism in (Tromey, 48, p. 68).
Edge Nill, Pa. Couglomerate near (H. 1. Rog.
ors, ‘58, vol, 1, p. I6T).
Kdge Hiil, Ya. Natural coloe and teap at (De Ln.
Beoche, 48, . Ixvi),
Edgewater, N. J. Sapdutons beneath trap at
{Couk, 68, p. IT7}.
Edonia, N, 4, Dip in shale at {Cock, '82, p. 125),
EDWARDS, A, é. Footprints cotlected under the
direction of (C. H. Hitchroek, 58, P 120}
EDWARDS, A, M., 1871,
[Renzarks v the cast of a tree stem in sand-
shone from Newark, N. 4.]
In New Yeork Lye. Nat. Hist., Proc., vol. 1,
187071, p. 155},
Brief notice of the occurrence of the fossil
mentioned.
Cited on analysis of saudsions from New Jer.
sy {Wartz, '71).
EGERTON, P. de M. G. 1540,
YPalichthyologie Notes No. 3, an the ganeidel
heteroeorel.
In Leundon Geol. Soe., Guart. Jour., wel. 6,
1850, pp. 119, and 2 plates.
i oa tho fax latiow of cortain fou-
sil fishes from the Connecticus valtey and
. New Jersey, deseribed by L. Agassiz and
J. K. Redfield, FEstablishes the genus
Tachypterus aud a new ppecios of Cabop-
tervs.  Uonclades with a sonunary of
genera and species which ineladen a num-
ber of American fosails.

Dig b (J. W. Dawson, 79,

mier




194

FHERTON, P. Cited on age of the Jora-Trins
rosks of eastern United Btafes sn indi-
cafed by fousil finhes (Liyell, *47, p. 278).

Cited on age of the Richmond cosl fleld, Va.
(Taylor, '48, p. 471,

Cited on fossil flshes (B, Hitcheook, '58, pp.
5-6, Lyell, "66, p. 456. Tyell, '71, p. 502.
Newborry, 88, p. 20, 25).

Clited on fowsil flahes frow Bichmond coal-
field, Va. (Lycld, 47, pp. 2756, 278).

EGLESTON, THOMAS, 1886,
The cause apd prevention of the deoay of
bajlding stons.
In Am. Boe. Civil Eng., Trana., vol. 15, pp.
847,

Refars to the vas of frap vock for atehitectural
purposes, p. 666,

THacusaes the decay of sandstone, and espe-
clally of Nowark sandstone, in New York
¢ity, pp. 676-680, °

Cited on the decay of Newark sandstone in
Few Vork ety (Smock, 80, p. 207).

Egrpt, K. €. Analyses of coal from {Chance, "284.
Chance, "85, p. 36. Emmons, '§6, pp. 248-
250, Guonth, "7i. Haole, 83, p. 226, Kerr,
75, pp. 205-204).

Analysisef iron oroe from (FEmymons, "B7, pp. 32,
33, Kerr, T, pr 226-927),

Analyses of magnesian limestone from near
(Fanmons, '58).

Bitumwinous shale st (Kerr, '76, 1. 205).

Bonndary of the Newark near (Emmona, 56,
. 244).

Brief socount of rocks near (Emmons, 576, p.
16},

Conl.ag, brief aceonnt of (MoeGehee, '88,p.76).

Cenl ndar, explotations for (Chance, "85, pp.
25-40). .

Goal near, outerop of (Wilkes, '58, p. 4,

Detailed ascount of shaft at (Wilkes, "58, p. 6},

Eflorescenes of salt in (Fones, "62, p. 90},

Fonatl mammalia from, reaxamiua.tion of (Os-
horn, '86).

Fonail mammals frem (Emmmm 'Y, pp. 9596},

TFoasil plants, deseription of (Emmuua, 6, pp.
258295}

Forgil reptitian bones from (Emmens, '57, pp.
79,92).

Yonail sbhells from near (Emmom 57, p- 134).

Foasila olrtained at (Ewmona, "57, p. 33).

Tron ore In shaft at {(Exmmons, 56, p. 262).

Iron ere near (Korr, 'Th, py. 225-2003.

Posttion and depth of shaft at (Kmmons, 57e,

P T

Furity of water in shaft at (Xmmons; 56, p.

233).

Quarries of Wewark sandetone st (Shaler, "84,
Tp 151, 182},

Ripple marks on sandstonafrom (Emmony, *57,
P #2h

Bandstone wear (Kere, "8, p. 304).

Seetlon in ahaft at (Bmmons, '66, hp. S99-284,
Emmons, '57, pp. 31-88,  Jackson, 'S0, p.
31, Eerr, 15, p. 142, 'Wilkes, '58, pd. op.

P 6).
Section in shafi at, after Wilkes (Chance, '85,
. 28 -

THE NEWARE SYSTEM.

[mrLr. 83,

Egypt, N, €,~-Continned,
Thicknposs of ceala and shales af (Bmmons,
O, pp. 286287,  Kermons, *56, pp. 231, 283~
2.
Thickmesy of streta in shaft at (Emmena, 57,
#  p.30, Fontaing, 83, p. 100).
Elizaheth, N, J. Bored wells at (Cook, "85, p. 144,
Nasen, '$0b).
Exposure of sandatene and shale near (Rua
sell, ‘78, p. 224},
Elizabeth, Pa. Trap dikes near (Frazer, '80, p.
28).
Eiizahoth copper mine, Pr, Tiap dikes vear (H.
D. Rogers, B8, vol. %, p. TN,
Ellzahethiown, ¥. J. Reference to geclogy near
{H. D. Rogers, *40, p. 120},
Elisabéthtown, Pa. Boundary of the Newark
near {H. D. Rogera, 48, vol. 2, p. 6A8). |
Brief account of having seen Imsalt in (T. P,
Bmith, 99,
Trap diles near (H. I Rogers, ‘58, vel. 2, e
B87).
Ehtwaheth fownship, Pa.  Report on the geology
of (Frazer, ‘30, pp. 30-41},
ETk Run, Vo Brief accommt of & se-cxlled copper
mine at (Jackron, "59),

'Ellﬁum, Fa. Dutailed deseription of geslegy near

(W, B, Rogers, 40, p. §6).

Eiltngton, Conan. Description of {xap Aikes in
primary resks near {(Pescival, '42, pp. 428,
428),

Keporb of the fnding of coal ab (. Hitchoook,
28, vol. 6, p.93).

Eltington's, N, €. Fosnil plants from (Emmons,
B0, pp. 524-838. Bmmens, 57, pp. 106-133).

EHiott's limestone guarey, Coun,  An accovnt of
the recks at (Percival, *42, pp. 344, 363).

EELR, B. W. 1888,

Report on the geolegy of sonthern New Brans.
wick, embraoing the connties of Charlotte,
Bunbury, Q@ueens, Kings, 8t. John, and
Albert, .

Hoe Dalley, Matthew, pnd Elts, 1880,

BLLS, B. W. 1884,

Report on explorations and snrveys in the fn.
tertor of the Gaspé peninania, 1883,

In geologleal and patural history survey and
nrrusen of Canada, report of progreas,
1862-'83-'84, Montreal, 3885, pp. IR-H4E,
Acoopipanicd by nine qnardo sheets of a
geological map of New Brunswick, Que-
bec, aud Prince Edward fsland,

Describes the roeks of Prines Edward faland
and gives reason and ebgervation for not
considering thom of Trisssic age; but
states that thevs may poessibly be wmall
utlines of this peeiod on the island. In-
cidemtally the Newark rovks of Nova
fleotis are desoribed, Heo pyp. IIE-19E,
and note on aflas sheet 1 o, 5, IW,

ELLS, ®. W. 1885,

Report on thesgoological formations of east-

e Alhert and Westmoreland counties,

“ New Brunswick, and portionsef Cumber-
land and Colohester enunties, Nova Scotia,
by R.'W.Els, 1884, Montreal, 1885,
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EELLS, B. W.-Continund.

1n Geelogical and Natural History Sarvey of
Canadn. Anoual Report {n 8., vol. L.
Moutreal, 1888, pp. 1E-T1B, avcompanied
by map of the provinee of New Bruns.
wiok [sheet 2-8W7]; [wap of] Nova Scotia
and Wew Bruhewick fsheet 4&-N'W)] aod
a plate of sedtions in porifolio,

Iu thigreport the outerops of the Newark ays-
fem along the north hore of Minas basin
are briedly deseribed on pp. 6K, 7E, and in
covrpestion with a description of the Lower
Carhoniferons rarth of Minas husin sev.
eral referentes to this system are tncladed,
PP 43E-51E.

Cited on the geology of Prince Edward island
(Bain and Dawson, '85, p. 117}

EMERSON, BEN. K. 1882,

Fhe Deerfield [Mase.} dike and its minerals,

In Am. Jour, Sei., 3d ser., vol. 24, pp. 195-202,
970-278, 348359,

Descrlbes the geographical extent of the dike
mentioned, and cgrtain associated faulés,
together with its Jithology, decomposition,
wineralogy, ete.

EBERSON, B, K.

The Holyeke range on the Uonnwtdeut

In Am. Assoc. Adv, 8ei., Proc: vol. 35, pp.
2043-234,

Abstract in Aw, Jour. S, 3d ser., vol. 32,
. 333324

Abstract of a paper deseribing the strncture
and lithelogy of the Bolyuke trap sheet.

EIERSON, BEN. K. 1887,

{Topegraphy and geology of Flampshire
cconnty, Mase.] -

In Gazetteer of Hampshi!e vounty, Muss.,
1654-1887, compiled zod edited by W. B,
Ciray, pp. 10-22,

Containg a skeich of the mode of erigie of the
sandstone and trep roek of the Cuonnecti.
et valley and of thelr subseguent oro-
wion, pp. 18-20.

EMEREOX, B. K 1891,

{Bemarks on tho basal conglomerate of the
Newark in the Connocticat vallay.]

Ik Gieol. Soc. Ani., Buil. veol. 2, 3, 223,

Remarks on o paper by K. Pumpelly. Refors
1o secular disintegration before the depo.
gition of the Newark., Gives thickness of
atkose in Massachosetis.

EMERSON, R. K, Cited on a fanlt aé Turner's
Falls, Mass. {W. M. Davis, '83, pp. 469,
£73).

Citad on the Newark system in the Cenneoti-
cut valley (Newberry, 88, pp. xili-xiv}).

Cited on ovigin of Hmestone in the Newark
rocks of Massachusetts (W, M. Davis,
&), p. 66).

Cied on vrigin of the red’ eolor of the New.
ark sandstone { Russell, 89, p, 50).

Cited ‘on everflow trap sheets in Massachu-
sobts (W. M. Daxis, ‘83, p. 207, W. M,
Daviy, '88, p, 465}, -

Emersoioroek, N. B, Rocks of (Gegner, 41, 3. 14).

1856,
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Emig's mill, Pa. IHp of sandstene at {Fraser,
i, p. 94).
Trap neoar (Fraser, 'T6, p. B4).
Entigeville, Pa. C'»ong]nmemtm from. {Frasor, '76,
- 163},
Dip newr (Fraser, 76, p. 88).
Limestone conglomerate from (. 3. Iial), 78,
p.17).
Section through (Fraser, '76, op. p. 92).
h‘nﬂlysviﬂn, York county, Pa. Foussil reptiles
fouud at (Fraser, ‘85, p..403). :
Eumetishurg, Pu. Boundary of the Newark
‘near (F1. D. Rogers, '38, vol. 2, p. 660},
Catalogue of specimens of trap, obe., from
noar (Fraser, '77, pp. 254, 256, 832-381),
Contact metamorphism noar {H. . Rogers,
'58, vol. 2, p. 69},
Irom ore near (H. D. Rogers, '58, vob. &, . 091
Trap dikes nesx (H. . Dogers, 58, vol. 2, pp.
€35, 691),
Trap from {(C. . Hall, 78, p, 61).
ENHONS, E, 1536,
Kaotioo of o Huent.lﬁe expedition [fo Nova
Seootla and New Brunswiek].
In Am. Jour, Sei., vol. 30, pp. 390-854.
Contains a general description of the irap on
the southeast shore of the hay'el Fuudy,
with oceasional references to the associ-
ated sandstone, and a fow records of dip,
oontact metamorphism, ete. A brief ac
count of Qnaco head, N, B., is alve given,
EMMONS, EBENEZER. T 1541
Boport on the orndtldchnibes or footmarks of
extinet birda, in the New Bod sandstoue of
Massachusebts and Connectieut, oheerved
by Prol. Hiteheock, of Amherst,
See {Rogers, H. D., L. Vanuxem, R. (. Tay-
lor, ¥ BEmmons, and T, A, Coprad, 1811).
{EMMONS, B, ) 1842,
Topography, geology, aud mineral resnurces
of the State of New Yok,
In a gazotteer of tho state of New York.
Albapy, 12me, pp. 5-25
Containg a brief account of the trap reck on
the west baik of the Hudson, py. 16-17,
EMMOXS, K. 1842a,
Geolugy of New Xurk [Part IV},
Albany, 4to, pp. -5, 1-487, pls, 1-17.
Shows the position of the Newark system in
the New York series of sedimentary rooks,
b AR,
EMMOXNS, EBENEZER, 1846,
HWatural Histery of New York, Fart V. Agri.
endtare, vob. 1.
Albany, 4to, pp. i~xi. 1371, and 21 plates,
Contains a brief account of the Newark rocks
of Reckland county, N. Y., pp. 200201
ENMONS, EBENEZER. 1852,
Repori of Prof. Emmons vn his geological sue-
' vey of North Carolina,
Raledgh, pp. 1-182.
Contabus detalied desoviption of the Deep river’
md Ban river coal flelids, N. €., pp 113-158.
EMEW%, EBEXNEZER, 18456,
Geological report of the ‘midiand counties of
North Carolina,
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EMMONS, EBENEZER—Continued.

New York and Raleigh, pp. b-xx, 1-351, and 18
wmaps and plates.

Reviewed by Charles Dewey, In Am. Jour,
Hed., 24 ser., vol. 24, pp. 4274350,

Abstract in Neues Jalebuch, 1858, pys. 358-359.

Reprintod in “Tn coal and iton oonnties of
North Carolina,”’ by B. M. Halo.

Gontetits relating to the Newark aystem.,

Deoy river coal field. Page.
Masses composing the formation. 227-28%
Considerations respecting age ... 227-239

Goographical extent of coal measuros,
together with the under and over
tying sandstones .oeveiirran i

Quantity and quality of the Deap

THE

230-240

river conl, eompogition, ete...... 246..254
TheDan river conl field. Dosoripiion

of (E. Emmons) -....ovornnacnnann 450291
Eeconomic produsts of the corl felds

aud of the red sandstones........ 261268
The advantagoes of Deep river for the

manafacture of ron, efo. .. ..., 268-270

History of epinions respecting the age
£ the Desp and Dan rivers forma-

tiong. Privision of tho series with
remarks sustuiningit............ 21288
Deseription of organic remains.... ... 283318

The coal fields of Doep river and of
Richioond, Va., compared. ....... 838342
EMMONS, EBENEZER. 1867,
American geolegy, ing & stab & of

the principles of the science, with full it-
lastrations of the characteriatic American
fousils, Part VI,

Albany [N.Y.], pp. {-x, 1152, anid 13 plates,

CONTRINIS,

Prefane o.oooooii i aaas
Subject stated in the preliminary re-

Geographical diatrilmi.mn of the Tor-
avan and Triasain (Newark) sys-
tems of the Atlantic slope. .. ...

Of the relations whioh exist among the
sandstones and slates of the differ-
enk trovughs or basies which have
boen deseribed ..ol

Comparisons of the bede described in
the foregoing sectlons and their
subdivisione proposed. ..o oo ..

Proposed” divisions and eompatisons
with European eguivalests ......

(oneral statements respecting the
sories of rocks to ba described.
Conglomerate, tti composition and
variable thickness. Brown and
red sandstone, its pacallelism with
Hothe Todte Liegendes, its foasils

Litholegical oharacter of the coal
messures of Rothe Todte Liogen.
des, compasition of the coal shales,
back band, ete. DBeds ponetrated
by the Hgypt shaft; Dan river
conl BEAMIA ... eri et

2-4

1316

16-18

18-20

NEWARK SYSTEM.

[BULL, 85,

EXMHONR, ERENEZER-—Continued.

Pagre.
Fossils of the coal slates and «!mlaa, ’

samdstones, obe s [ . 3436
Of the animal remaing of the slates
and shales of the Chathom seriea. 3654
Reptilia; charasterigties of repfiles
and their genoral disteibution in
thervocks....iooioiiiniin 5457
The sanrion remains of the Chatham
BEXIOR e 58-63
Mammal of the Permian epoch....... §3.96
Sohject-matisr respeoting the wpper
or the Triassie (Newark) series..  97-98
Fonalls of the Newark system reforred
totheir proper elasses and orders. 99134
Foetprints or body fmprints found ix
the upper serfes or Trias. ... ... 135-141
Vertobrata
On the pyroplastic Tocks belboging to
the sandatone series. ... .. 140-151
EMMONS, EBENEZER. 18567a.

Special report of Dr. F. Emmons, voncerning
the advantages of the valley of the Decp
river [North Carolinn], na » site for the
establisliment of n national foundry.

Ralteigh, pp. 1-14.

Brescribes Driofiy the coad, from, and baflding
gtone of the region referred to, pp. 6-11, 12,

EMMONS, E. 18570,
Fossils of the sandstones aod slates of North
Cayolina.

I Am. Assov. Adv. Sei., Proc,, vol, 11, 1858,
pt. 2, pp. T6-80.

Abstract in Ann. Sel. Dhavov., 1857, pp, 312~
314,

Presents a genoralized soction of the Newark
rovks of North Carolina, followed by a
smmanary of resnlis ebtained from astudy
af their fanoe and fora,and o diseussion
of thieir age g8 compared with certain for-
mutines o Enrope.

EMMONS, EBENKZER, 1857e.

Permian and Triassic systmus of North Care.
lina.

In Edinburgh New Philosophicsl Jeurnal, N.
8., val. 5, p. 370,

Ahstract In Neuas Jahrback, 1&57 P 343,

Abstract of & paper read at-the Albany mect-
g of the Awerfcan Association for the
Advancemnent of Soience, 1856, The New-
ark system in North Carolina is stated to
belong te the Permion and Triassic sys-
tems. The fosstls on which this cluasifi.
cation is hased are mentioned.

EMMONS, E. 1858,
The chiemical constitution of certain members
of the Chatham series in the valley of
Deep river, North Carelina.
In Am. Assee. Adv. Sei., Proc:, vol. 12, 1869,
PP, 236-232.
« Refera to divisions that have been made in.
" classifying the Newark rocks of North
Caroling, awd presents three amalyses of
magnesian limeatone from near Egypt.
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EMHONS, E.—Continusd.

Cited on ageof the coal bearing vouks of North
Caroling ¢Chance, '85, p. 17, J. 1. Dana,
‘56, p, 322, Fackson, ‘564, pp. 31-32, Loa
querenx, 78, p. 233 Maetarlune, 77, pp.
B13-628. Mawfaﬂnne, T, p. 42, mamoa
‘88, p. 80, W. (. Redfiold, '56, p. 158).

Cited on age of tha Newark system (Hitch.
cock and Hitchoook, '67, p, 416,  Lea, "I8,
Newberry, 88, p. 0. H. I». Rogers, '58,
vol. 2, pp. 690-G97).

Cited on eyprida from North Carolina (Tones,

62, p. 125).

Cited on Deap river coal field, N, T, (Lyell, '66,
. 457),

Cited on efforessence of zalt in the Egypt
shaft, N.C. (Jones, 62, p, 80).

Cited on extent of the Newark in North Care-
ling (Wilkes, 58, p. 2). ’

Cited on foseil bivd bone from North Carolina
{Mackie, "64).

Cited on fossil ernstacssas from the Newark
syatem (Jones, 62, pp. B6-87.

Cived on fossil fishes of the Newark aystem
(Newherry, '88}.

ied on fosstl snammatists from Nerth Caro-
ting (Oshorn, '86).

Clited on fossil manmalians in Nerth Carolina
(H. D. Rogers, 58, vol. 2, p. 761),

Cited on fossil plants in Noréh Caroliva (Mar-
con, 50,028, Mareon, '90). "

Cited on fossil reptiles from North Carvoling
(H. I». Rogers, '58, vol. 2, p. 895).

Cited on geology of the midland counties of
North Cavolina (Marcon, '58, pp. 15-16).

Oited ou geology of Virginle md Nerth Caro.
kina (Archiae, '38).

Cited on infrusive trap sheets in New Jersey
¢W. M, Davis, '83, p. 204).

Cited on Newark of North Caroling (Miller,
79281, vol. 2, pp. 225-527),

Cited on Older Mesozoio flora of North Cavo-
linn (Foutaine, '83, pp. 60, 63, 63, 88, 88, 97-
128, pla. 48-54)-

Noties of work by (Miller, '78-'81, vol. &, pp.
152-154).

Reference to description of fossil mammal by
(Osborn, '87).

Reviow of geologieal report by (Dewey, "57).

Enfleld, Conn. Brief account of shale at (E.
Hiteheoel, *55, p. 217},
Conl found in (B. Hitcheook, "£1, p. 189),
Fousil plants from (E. Hitchoook, '41, p. 453).
Mention of the fAnding of fossil plants as (A,
Braith, ‘82, pp. 218220,
Beportof the finding of coal at (B, Hitehoook,
24, vol. 0, p. 63).
Ted shale in (B, Hiteheoek, 41, p. 445).
Ridges in (Pereival, 42, p. 445},
Enfield bridge, Conn, Localities of foasil foot-
privts near (B, Hitchoock, '41, p. 468).

Enfleld falls, Conn, Desecription of fossil foof.
prints feom (B. Hitcheock, '38).

Enfleld talls, Mass. Brief account of sandstene
near (K. Hitchoook, '35, p. 2213,
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Evans, N. €,
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Knfleld fatls, Mass. —Continued.
Charactor of sandetone at (B, Hitohoock, '41,
Tl 4466471,
Concorning el near (B, Hitcheook, '35, p.
231). ' .

Enfleld xldge, Sutfbld, Conn. Fossil footprints at
(E. Hitcheork, '58, pp. 50, ot seq.).
Euglewood, N J. Boundary of trap outcrep at

{Cook, 68, p. 177).

Description of the geology near (W, M. Davias,
83, pp. WH-271).

Dip of sandstone near (W, M, Davis, '8%, p.
260,

Tndturated shalo near (Daﬂxm, 90, p.52),

Mention of building stone near {Cook, 81, p.
43},

Ounterops of trap nod sandstens nesy (oo,
'8, p. 178).

Sandstone ou trap &t (Cools, "88, p, 201).

Sandatone on west slope of Pallaades at (Coak,
88, p. 208).

Sandstone gquareies at (Cook, '79, p. 21).

Upper contact of Palisnds trap sheet near (Da.
vis and Whittle, ‘89, p. 106).

English company’s eoltiery, ¥4, Analysis ufom.l

from (Clifford, '87,p. 103,

English neighborkeod, ¥. J. Houndary of trap

outerop gf (Cook, '68, 1 177).

Epfieats, Pa. Boundary of the Newark near (Fra-
zer, 80, pp. 43, 44, Lea, 98, p. 92, H. D,
Rogera, '58, vol. 2, p. 668).

Epbrata hills, Pa. Boundary of the Newark near
{Frazer, '80, p. 15},

Ephrata township, Pa, Eeport on the geology of
(Frazer, '8, pp. 44-48),

Eppes Talls, Va. Boundary of Newark aren near
(Heinvich, 78, p. 231, 'W. B. Rogers, 40,

p.H).

Erbs mili, Pa. Boundary of ihe Newark near (H.
. Rogers, '58, vol, 2, p. 668).

Exploration for cval near (Chanee,
88, pp. $3-47). -

Evans bridge, ¥. €, Boundary of the Newack
nanr {Mitehell, 42, p. 130},

Fosail tree trunks found nesr {Emmons, '53,
P 148}.

TUneonformity of Neowark u.mi Tavonie near
Emmons, 56, p. 242},

Evans mills, N. (¢, Seetion at (Emmons, ’56, p.
2313,

Evittstown, N. 4. Characler of the forruation near
(H. Dy, Rogors, "46, p. 131).

Ewingville, N. J. Dip in shale near (Cack, 82,

1. 96). .
Yxeter, Pa. Contact mebamorphism ab (' Invil-
liers, ’83, p. 168),
EYERMAN, JOHN. 1886,
Footprints on the Trisssio {Newark] of New
Jersey.

In_Am, Tour, Sci., #d ser., vol. 81, p. 72,
Beiof description of fussil footprints from
nenr MiHord, Hunterdon connty, New
Jarsey.
EYEERAN, JOHN. 1889,
[Fousil footprints and foasil plants feom Mil
ford, New Jeraey.}
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EYERMAN, JOHN —Coufinued.
Tn notes on geslogy and mineralegy., JIn
Philadelphisx Acad, Nat. Sai. Froc., 1889,
Trol, 48], pp. 32-33.
Hves alist, with mmsummegts. of foseil fout-
prints from the loesltity mentioned.
Fairfax, Va. Boundaries of the Newnrk near
(W. B. Rogers, '40, pp. 83, 66, 7).
Deseription of the Newark mesr {W. B. Rog-
ory, " pp. 64-09). :
Detailed desoription of geology near {W. B.
Hogers, 40, pp. 64, 67).
Falttietd, Conn, Description of $rap dikes in
primary rocks noar (Fercival, 42, pp. £15-

£16).
Overflow trap sheefn near (W, M. Da.via, 28,

. 460},
¥alrfleld, Pk. Boundary. of the Newark near

(Frazer, '82, p. 123,
vol. 8, p. 868).
Conglomerato from (Frazer, 80, p. 2,
Conglonerate near (H. D. Rogers, 58, vel.
2, p. 684}.
Contact metamorphism near (H. D. Rogers,
58, vol. 2, 1. 084, 6915,
Copper ore ab, detailed account of (Frazer,
<8, . 301-804), ‘
Copper ores pear (Feazer, '82, Ip. 142-134}.
13ip at (Frazer, '80, p. 301),
Dip in abale near (H. D. Rogers, *68, vol. &, pp.
G84-691).
Tron ore near (H. D. Rogers,'68, vol. 2, p, 691).
Limestone from (Shaler, "84, p. 156},
Frapdikes near (H. ). Rogers, ‘58, vol. 2, pp.
T 084, 6DO, 61, 603,
Falrfield, 8, €. Descriplion of trap dikes in
{Tuomeay, '44, p. 12).
Fair Haven, Conn.
stone noar (Whelpley, 48, p. 63),
Trap dike in, mention of (Hovey, 89, p. 377).
Trap dike near (W, M, Davis, '83, p, 268).
Trap ritges near, description of (Porcival,
42, pp. 331, 333, 335).
TFrap rocks mesar, description of (Davis snd
Whittls, "89, pp. 110-111),
Fair Haven, East, Comn.  Contach metamorphiam
near (Hovey, 'BD, pp. 869-375).
Trap ridges near (Hovey, '89, p. 368),
Fafrmont Hill, N. J.  Stroctare of (Darfon, '90,
1 43). !
Fajr View, Pa. Mention of a frap dike uear
{Frazer, ‘84, p. 693,
Fairville, N. J. IMp i saavlstone at (Gmk, '82,
p- 24}
Fairvilie, Pa. TBoundary of the Newark near
(Frazer, '80, p. 15,48, 49).
Fall' mountain, Mass. Deseription of scenery
near (E. Hifcheock, ‘23, vol. 7, p. 12).
Fall river, Mass, Description of faults at the
mouth of (Bmeraon, ‘82, pp. 105-196).
Fells of the Passale, N, 4, Contact metamor-
phism noar (11, D, Rogers, 40, p. 1.
Deseription of trap outerop at ¢H. D. Rogers,
40, p. 146},
Falmouth, Fa. Detailed description of the New.
ark rocks uear {(¥razer, ‘80, pp. 103-104).

. 1. Rogers, 58,

THE NEWARK SYSTEM

Relation of trap and sand-

[BOULL, 85.

Falmonth, Pa.-Continued,
Trap noar, description of (Frazer, '80, p. 34,
H. 1), Rogers, 08, vol. 2, p. 4871
Fanwoed, N. J. Descrdption of the geology near
WM, Davis, 83, », 275},
Farmersville, X. €. Analysis of blaskband from
(Braauona, 56, p. 264).
Analysia of coal from {(Emiens, '56, pp.
247248, 240,200, Kerr, '8, pp. 203-204).
I!oundary of the Newark near (meﬁum a6,
. )
Briet ac-wunt of coal at (Fmmons, '574, p. 7).
Dips and afrikes near (W. [ dJohuson, ‘51,
1p. 6-Th
Fousil reptilian bones fron {Bmmons, 67, p.
92).
Cmterop of coal iIn (Wilkes, "§8, p. 4).
Thickuess of coaf seams near (W, B
son, 'Bl, p. &),
Unogufornity of Newark and Taconic near
(Emmons, 56, 1. 42).
Farmington, Conn. Brilding stone from, brief
aceount of (E. Hitchicock, "85, p. 44).
Ruilding stone near (Porcival, 43, p. 430),
Indurated bitumen fonud near (Pereival, '42,
Pk 875, 376,
Limestene near (Pereival, 42, pp. 316, 443).
Overflow trap slests near (W. M. Davia, '88,
p. 484). )
Sandstonc quearries near (Shaler, *84, p. 127).
"Lrap ridges uear (Percival, '42, pp, 368-370).
Farmington hillg, Conn. Analysis of disbatite
from (Hawes, THa).
Topographie form of trap ridge near (Fercival,
42, p. B0,
Faridagton mountain, Conn. Auterior trap ridge
of (Daviy and 'Whitile, *89, pp. 109-210).
Dageripiion of {Parcival, 43, p, 374),
Small map of (Davis and Whittle, '89, pl. 2).
Farmivgton river gap, Cons.  Trap ridges near
ADavis and Whitele, ‘80, p. 108
Farmvillo, Ny €, Analysis of coal and natural
eoke from (Battle, '46.
Analysis of coal from (Chance, ‘84).
Cosd 2t (Macfarlane, '77, p. 518).
Coal at, quality of (Hwmons, ‘52, p. 131},
Cont near, explorations for (Chameo, 85, yp.
26-33;.
ip st (Macfarlane, 77, p. 518}
1¥ip of cnal geams near (Chance, "84, p. 518).
Reference to fossil fishes from (K. Hitchesok,
41, p. 446}
Beptile romains frowa (Emmonsd, '56, p. 309).
Boction. of conl seams ab {Clianes, "85, p. 22).
Seetion of conl wearns near (Emmeons, 52, pp.
124-128).
Bketeh showing outcrop of coal vear (Chance,
‘85, 1. 2T
Farmrtile, Yo, Bodndary of the Newark uesr
(W, B. Rogers, '39, pp. 14-70).
Mention of coal shales and eeal seatns at
tHelnrich, T8, p. 375).
Shart sceount of coalfield near {Daddow and
Bannan, 66, pp. 402-403),
Farwyille area, Ya, Brief account of (Hmmotns,
57, p. 3. Hofebkiss, '84, p. 1205,

. John.
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Farmrille area, Vo, —Continuod.
Brief reviow of the ocourrence of eoel in
tChance, "85, pp. 18-19).
General wocount of the coal of (Patton, "88, p.
23).
Faalta. “Brief disonssion of (W. M. Davis, '88,
pp. 469-481).
Faulte in Counectient, Discusslon of (Hovey, ‘89,
Pp. 278070, WL ML Davls, "80c).
Detailed study of, nesr Meriden (W. M, Davis,
'80),
Map of, Hear Meridon (W. M. Davis, '8¢, p.
444}
Possible existence of (B, Hitcheook, '58, p. 15},
Houth Britain (W. M. Davls, '88, . 478},
Wondbury, section showing (W, M. Davis, ‘88,
. 473,
See, also, Connectiont vajey.

Faults in Couweétiout valley, (W, M. Davis, '82.

W. M. Davis, '82s, pp. 120-124, W, M.
Davis, ‘83, WM. Davia, '88, W. M, Davia,
91, Davis and Luper, 81, Dnvis and
© Whittle, 80, Percival, 42, p. 300},
Diseasuion of (W. M. Daris, '8, p. 844, W,
M. Davis, 88, W. M. Davis, '88b, pp.
£1-09).
Hypothetionl section of (W. M. Diavis, 86, p.
884},
Marginal {W. M. Davia, 85, 1. 474}
Origin of (W. M. Davis, '88a),
Byateanatic sarrangement of (W, M. Davis, "85,
PP. £74-477),
Ree, alro, Connsoticnt snd Massachanetts.
Faults in Messachusetts. At mouth of Fall river
(Ewwurgon, '82),
See, aleo, Connectlout valley.
Faults In Now Jorsey. (Cook, /8, p. 48. Cook, '83,
. 8. Cook, 83, p. 25, Cook, '87. Cook,
89, pp. ¥3-14. Darton, '80. W. M. Davis,
‘g3, WM. Davis, 83, Lesley ‘83; p. 18L
Nason, '88, pp. 25,32-33).
At Bolloville (Coals, 'S, p. 44},
Garret rock (Darton, "%, p. 23},
Haledon gqaarry (Cook, '83, p. 25, pL.).
Hudgon county (Darton, "80. Ruasell, '80, pp.
32-33),
Lambertville (Loskey, '83, p. 151).
Palisndes (Nason, "89, p. 26).
Paterson {W. M. Davis, '83, p. 308, pl. 11).
Plziufleld (Qook, 08, p. 677). .
General, absenee of {Cook, '8, p. 202).
Vaults fn Now York. In Palisade trap sheet (Dar-
ton, 90, pp. 41-45).
Faulis fn North Carolima, Tieep river ares
(Chanee, '85, p. 58).
Gulf (Emmons, "58, p. 2413,
Faults in Novn Seotin. (Dawweon, *T8, p. 104).
Faults In Ponusrivania. (Frazer, 84, Lewis, '85,
p-440. H. D. Rogers, "38, voL 1, pp. 86, 87},
Border of the Newark (Lesley, "03, py. 188-180)
Bucks county (Leslay, "85, p. xxvii),
Cornwall irox mine {Lesley and ' Invilliors,
85, pp. 198-508),
Dilleburg (Frazer, 77, pp. 328880, d'In-
villiers, '88, p. 1503}, -
Yardleyville (Lowia, '82}.

Faults in Peunsylvania—Continued.

Yollow springs (J1. 1), Rogers, ‘58, vol. 1, p.88).

¥aults in Yirginis. Farmville (Daddow apd Ban-

nan, '66, . 4633,

Midlothian (Foutaine, *79, p. 36},

Rickweond areqs (Fontaine, '79, pp. 35,36, Now-
€ll, 89, ‘W, B. Rogers, ‘36, pp. 55-56. Sha-
ter, "1, pp. 114, 118},

Origin of, briefly considered (W. M. Davis,
894, p. 196).

Producing everlap, dlagrama showing (W, M.
Pavis, '88, p. 475), )

Variona sheervations cited (W, M, Davia, '83,
PP 304-306),

Fauguier eonuty, ¥a. Charaster of conglomerate

in {W. I3 Rogers, 39, p. 72).

Desgription of the Nowark in (W, B. Regers,
40, pp. 64-68),

Reforence to fosall fakes from (B, Hit,:,lmmk
41, p. 446}

¥ayettesyille, Ya. Boundary of Newark nsar

{Heinriclk, 78, p. 285).

Feltvlile, N. J.  Abatnce of contact mutnmor-

phifam at (Darton, '89, p. 135)”

Baryta at (Cooi, 68, p. 709},

Boundary of First mountain, teap at {Ceok,
‘63, p. 182).

Boundary of Second mountain, trap at {Cook,
68, p. 189,

Copper orea near {Cook, '68, p, 676).

Description of the geology near (W. M. Da-
vig, '83, pp. 274-276),

Dip at (Cook, 68, p. 196}, X

Dip in sandstone at (Cook, '82, p. 24).

Junction of trap sbd sandstone st (Rassell,
"T8a).

Limestone at (Cook, 68, p. 214, Cook, '8, p.
18, Cook, 82, pp. 22, 42, .

Limestone near (Nason, '89, p. 22).

Sundstono above trap at (Cook, '68, p. 201).

Beotion of trap sheot rear (Darton, "9, p. 26).

Barface of trap sheet aé (Darton, 00, p. 263,

Trap expesares noar {W. M. Davis, "85, p. 308,
pl 11

Ferrlsh's ooal niine, X, €, Anulysis of coal from

{W. B. Jobnaon, '3, p. 185. Macfarlane,
7, p. 585).

Discovery of (W. R, Jolmson, '5& P 161
162},

Fiddlers ovesk, ¥. 3. Dip noar (Cook, 88, pp. 197,

198).

FIELY, BOSWELE. : 14585,

[On foseil footprints from CGeeenfleld, Con-

" nesticut.}

Iu Boston Soo. Nat. Hist., Pmc vol. 5, pp.
160, 168},

Dogeribes & slab of smdsbone covered with
foutprints,

FIELD, BOSWELL. : 1856,

[Xote on the dacovery of the footprint of a
biped web-footod animal st Gireenfield,
Massnchnsetts.]

In Roston Soc. Nat. Hiat., Proe., vol. 6, p-p‘
10, 1L '

A brief extract from a letter velating to "ther
dincovery.
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FIELD, ROSWELL. 1860,
thishmites, or tricks rmmmhlmg those of

Birds.
In Aan. Jour. Sci., 24 dor., vol. 29, pp. 361-363.
Abstract in Nenes Jahrbuch, 1861, pp. 877, 878,
Diseunsses the ornithie character 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. T860a.
[On the probable reptifisn or manmaiisn char
acter of the footprints in the sandstone of
the Conneoticut valley.]
In Bosten Sec. Nat. Hist., Proc., vel- ¥ pp.
216-817.
Discovery of fossil ab Turnera Falls, Mass.
(K. Hitcheook, 58, p. 71,
Field copper mine, N. J. Altered shale near
(Cuok, 'B3, p. 24).
Contact of trap and sandstons at (Cook, '82,
. 51). .
DHp in shale at (Cock, 32, p. 26.
Foasil Bstherias and fishes fonnd fu {(Nason,
89, pp. 29, 50,

Flgeley's ore bed, Pa. Sandstone on the herder
of (FL. 1. Begers, "b8, vol. 1, p. 88).
Filler's ore pit, Pa. Repert on (Frazer, 77, v,

223},

FINCH, J. 184,

Memoir on the New or Variegated sandstons .

of the United States.
Iu A, Joear. Scl., vol. 190, pp, 109212,
Contsing seme obssrvations on the Newark
pandetone in Now Jersey, dissents from

the use of the name (1d Red sandztons for-

that terrane, and uses the nams New or
Variugatod sundstone natead. '
FixcH, JOHN. 1828,

On the geology and mineralogy of the conntry
near Westohestor, Pa.

1n Am. Four. 8el., vol. 14, pp. 15-18,

Brief acconnt of the Newark sanditone {culled
sacond or variegated sundstone) and asso-
ciated trap near Westehentor, Pa.

PINCH, J. Cited ou the nge of the Newark sys-
tem {C. H. Hitehcock, '71, p. 21),
Five clay In North Carolins. (Chavee, ‘85, p. 25
Emmons, '35, pp. 265-206. Kerr, '65, pp.
46, 47,
Dan river aren (Emimons, '52, p. 15%).
Deap river area (Emmons, '52, pp. 123-124).
First Newstk mountain, X, J. Boundaries of
(Cook, 68, pp. 180.182}.

Brief description of (Russeli, '78, p. 241).

DBuilding stone near (Cook, '68, p. 508).

Contaet imotamorphism near (Cook, '57, p. 125).

Copper ores of the (Cook, 68, p, 670).

Description pf (Covk, '63, pp. 179-182. Cook,
82, pp. 48-52).

Detailed description of (I}arion ‘90, pip. 10-371.

Dip in (Cook, *68, p. 185).

Dipa ju the sescciated sandstene (Walling, 78,
P 196).

Gaps i (Cook, 82, p. .

Tower contacts of trap sheet of (Daarion, 08,
Pp.25-310.

THE NEWARK SYSTEM.

{BULL, 85.

First Newark mountain, N, F-Continued.
Origin of (Bossall, "T8a},
Origin of, diseussed (Wurtz, 70, p. 10).
Overflow origin of (W, M. Davis, '82).
Probable faults near {Nason, 'BY, p. 26).
Bketoh of faulted lrap near Paterssp (W, M.
Davia, 83, p. 309, pl. 11).
Solid hydrocarbon in (Russell, '788),
See, itlso, Watchuing mountains,
Fishers milig, 8, €. Description of trap dikes
near (Tuoreey, 44, p. 1),
Fishes, fossil, (Emmons, 57, pp. 142-145, pla. 9, %a.
H.D. Rogers,"58,vol. 2,pp. 685, 7#0-761, 764.)
Aga indicated by (Newherry, *88, pp. 13-12).
Deseription and fgures of (Newberry, 88}
Genersd necount of {Lyell, 66, p. 466).
Geological yosition of (Newberry, "85).
Observations on (Lea, *53, p. 1935
Position in schems of elassification (B. Hiteh-
cock, '58, p. 147).
Progress in atudy of (W. C. Redfield, '$5a).
Remarks on (B, Hitchoook, 58, p. 144).
Reavisw of (W. (. Redfield, '56).
Summary coucerning (Mitler, 1981, vol. 2. p.
243y,
Fishes, fosgil, from Connvetiont, Discussion
coneerning (Brongniart and BSiltiwan, '22),
Little fulls, {C. H. 8. Davis, 87, p.21).
Mention of (Percival, '42, pp. 442, 444, 448, 44T
451).
Middleficld { Anonymens, "88).
Sonthbury {E. Hitchoook, '38, p. 228).
‘Westfield tAnonyions, 8. Billhman, 21, pp.
221, 22%).
Flshes, fopstl, from Connectivut valley. {(Davis
and Loper, '81, De Kay, 42. Warren, '54,
P40
Eriel aceonmt of (B, Hitcheock, "73, vol. 6, pp.
76.79,71.9. E. Hitcheoek,.37, p. %67, E.
Hitcheock, '50.  E. Hitoloock, *58).
TDeweription of (Egerton, "9, Newberry, '88,
W. C. Rodiield, 41},
Laocalitdes of {(Mathez, '54).
Markings made by (E. Hiteheoek, "58, pp. 144
147, pla. 15, 18).
Temarks on (Havian, '34, pp. #2-04. W D,
Raegers, '68, vol. 2, p. €64).
Flahes, fossil, from Massachusetts. Briefaccount
«of (E. Hitcheook, "85, pp. 238, 339),
Dutajled account of (B, HHitchonsk, *43, pp.
468460},
Triscnesion concerning (Brongniart and Silli-
mat, '22}.
Position of in reference to trap sheeta (B,
Hitcheock, b5, p, 2846,
“Refarence to (B, Hitcheook, 41, pp. 457, 438).
Sunderimd { Anonymons, 5L Billlmsn, 2.
Tarners Falls (B. Hitcheock, 'S8, pp. 145, 146).
Fishes, fossil, from New Jersey, Boonton {Anony-
mioua, "B,
Descriptione of (Egerton, ‘49,  Newberry.
. Newberry, '88. W, C. Redfield, '41).
Fiald’s copper mine (Cook, '82, p. 51)
List of (De Eay, 428,
Localitiea of (Cook, "9, pp. 47-28, Nason, '80,
. fo %30)-
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Finkes, fossil, from New Jersey —Condinued, .
Mention of {Ueck, 68, p. 174).
Morris county (W, C. Redfield, 393
Pempton {W. (. Redfield, "43).
Referdnee to (W. (I, Redfield, *$3a3.,
‘Weehawhoen (Cook, "85, p. 95, Britton, '85.
Gradacap, '86). .
Finhes, fowsil, from North Carolins, Brief sc.
count of (Framons, '56, pp. 321-322. Em-
mons, 57, pp. 42-44.  Enonons, 57k, 1 70
Befoarence to (Cope, "3 Fmmons, 52, p. 342,
" E. Hitehoock, "41, p, 440).
Fishes, fossil, from Pennsylvania. Brief deacri;t
tion of (Lewis, '85, pp. 449-453).
Theenixville (Cope, '83. FLesloy, 83, p. 213,
Wheatley, "61, [ 45).
Yerkis station (Leidy, "76).
Fishes, fossll, from Virginla. Frief account of
(Liyell, 47, pp. 275-278.  Liyell, "4, p, 282,
W. I Rogers, "43, p. 3060).
Liet of (Heinrich, °78, p. 204},
Mention of {(W. R. Rogers, 43, 1. 315. Wool.
dridgs, 42).
Note om (W, C. Redileld, "38a}.
Reforence to {E. Hitcheook, 41, p. 440)
Fiskdals, Conn, Deseription of trap dikes in
primary rocks at (Percival, '42, pp. 419,
" 430).
Five fslands, N. 8. Tulef acoount of Newark-
rocks on (Honeyman, '78).
Copper vres at (Tow, 63, p. T2,
Desoription of (Dawsoen, '8, 1. 101, Gsaner,
'36, pp. 256-262. Jackson and Alger, '33,
P 2025,
Mention of (Marsters, '90).
Roeks near (Dawson, 78, pp. 13104,
ner, '26, p. 1700,
Bandstone beneath trap nt (Dawson, 47, i 52},
Trap dikes near (Eily, '85, p. VE).
Fivemile Fork, N. J.  Abandened qu&rrias near
{Cook, '81, p. 55}
Fivendle houre, Pa. Exposure of frap and sand-
ghoue near (d'Tovilliers, '83, p. 225).
Fivemile Jock, N. §. Dip in shale af (Cook, '79,
B, 86y
Trp near (Cook, '68, p. 196},
Sandsteno quarry near (Cook, 'T9, 9.28).
Flagstone in Maryland., Brief account of {Tysen,
. 60, appendix, pp. 5-6}.
Flagstone in New Joraey, (Cook, *68, p. 581, Cook,
’8%, pp. 03-Gié}.
Amnalysis of (Cook, "68, pp. 516-521).
Flagstose ganrries in New Jersey. {Cook, '79, pp.
20, 25). )
Flagtown, N. J. Deseription of Sourlsml moun-
tuin near (Cook, '68, pp, 191192},
Degeription of trap, centact metamerphism,
ete,, near (. T Rogers, 40, pp. 162-163).
Dip near {Cook, 08, pp. 188-199).
Bynctined axis near (1L D, Rogers, *49, p. 128).
Termination of ixup ridge at (Cook, '82, p. 61).
Flagtown, Pa. 'Trap mear (€. K Hall, 81, 1» 86}.
Flemington, N. J.  Analysiz of teap from {Ceok,
'68, p. 218},
Arenaceous strata nesr (.1, Raogers, '40, pp.
128304,

Gea-
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Flomington, N, J.—Continaod.

Copper ores st (H. D, Iwgers. '46, pp. M9, 160
163).

Deseription of copper mines at (M. D. Rogers,
26, pp- 160-1%0).

Degeription of sendetone eutorsps near (H.
D. Bogers, '36, p. 153},

Deacription of fray outorops near (Darton, W0,
P 67},

Dip ab (Coolt, '68, p. 187 '

Dip in indurated shale near (Cook, 82, p. 273,

BDip in sand rock near (Cook, '82, p. 27).

Dips near, diverse {Nasen, '89, pp. 18, 19}

Eviderce of fanlting near (Nason, "8Y, p. 33).

Fosall crastaceans found near (NWason, 89, p.
30).

Map showing trap ouferops near (Parton, "30,
p. 88}

Origin of trap rock near (Dartom, '89, p. 138).

Referencs to tealr rock near (BL D, Raogers, "386,
. 158},

Referred toa as a locality for copper ore (H, D,
Reogers, "36, p. 186),

Report on copper mine near {Dickeson, 59,
E. snd €. H, Hitcheock, '50}.

Trap il acer (Nason, ‘89, p. 36).

Lrap infragion near (H. I). Rogers, ‘36, p. 154},

Trap outerops noar (Darton, ‘909, p, To).

Trap rock of (Cook, '82, pp. 62-635.

Flemington copper mine, N. &, (Cook, '68, p. 078).
Brief acconnt of (H. D, Rogers, "898, p. 167).
Deseription of (FL. 1. Rogers, 40, pp. 162-163),
Trap dike at (Covk, "68, p. 204},

Floraville, X. 4. Boundary of irap outcrop near

{Cook, 88, p. 177).
Indurated shale near (Darton, 90, p. 52).

Flourtown, Pa. Brief account of trap dike near

{C. E. Hall, '81, p. 75. M. D, RHogers, '58,
vol. 1, p. 214).

Duseription of trap dikes near (C. K. Hall, '81,
. 19-20).

Map showing coniinnation of trap dike mear
(C. B Hall, '8, p. 2%,

Reference to & trap dike near (Eewis, "85, pp.
430-4413,

Trap dikes near (C. E. Hall, '81, pp. 19-20, Th).

Fluganea county, ¥a. Doundary of the Newarkin

(W. B. Rogers, '3, p. 7).
Flying hill, Ps. Trap and conglomerate af (In-
villlers, ‘8%, pp. 203, 204, 22109,
Flying hill ran. Description of {rap dikes near
(H, 1. Rogers, '58, vol. 2, p. 686).
Tolly river, ¥, 8. Contant of Nuwnrk and Lower
Carbomferoua near (¥ils, "85, 1. 48K}, 7
Deseription of Newark rocks nodar (Ells, '85,
p. TE).
Dip at (Dawson, T8, p. 1060},
Recks at (Dawson, 78, p. 100),
Boction at (Dawsoun, ‘47, p. 8, pl. 5.

Folly river bridge, N. 8, Fxpesure of Newark

rocks near (Honeyman, *T4, pp. H46-346).

FOXTAINE, WILLIAM M. 1579,
Notes on the Mosszoke atrata of Vieginia.

In Am. Jonr. Sei., 3¢ ser., vol. 17, pp. 25-19,
151367, 229-309.
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FONEAINF, WILLIAM M.—-Continued,

Reviewed by P, Frazger in Am. Fat., vol.
13, pp. 264209,

Abatract in Nenes Jabrbach, 1881, pp. VIT-108,

Clagsifics and doseribes the varions Newark
areas in Virginia, diseusses the character
el polations of their fossil plants, and
presents tHheoretical eongiderations n zefe

erence to the ecauses which exterminate §

the ““Jurassic’ flera. The ageof thetwo
peimcipal divisions of the Mesozole of
Virginia also receives attention.

FONTAINE, WILLIAM MORRIS, 1888,
- Condributions to the knowledge of the Older

" Masozote floxa of Virginia.

Washingion {Intcrior Dep., U. 8. Geologioal
Survey, Monograph No, 6, pp. t-xi, 1-14,
pla. 1-54).

Reviewed by 1. Stur in Verhandlungen der
k. k. geologischen Reichsamstalt, No. 1%
1883, and by F. Marcou in Am. Gesl., vol.

5, pp. TH0-174 ; see glae The Virginias, vol.
6, pp. 3840,

Abatract in Am. Jonr, Bel.,
182,

Coutains n sketch of the geology of the New
arl systom, pp. 1-9.  Doeseribes and figures
fossil plants eollected mainly at Clovor
hill, Va., and cobalsting principally of
fexns, bogether with o few specimens of
Equisets; Schizonenra, fruits of eyvads,
and some undetermined plants, pp. 1082,
General observations on the velation of
the Hora to that of the Trins, Jura, and
Rhotic of Europe, pp. 8896, The Older
Meaozoio flors of North Carclina, as iveat-
ol in E. Emmong’ * American Geology,
Part VI," i alse presented, pp. 57-121, fol.
lowed by general reraarks and conclusions,
pp. 121-128. Explanstion of platea, pp.
126-140, '

FONTAINE, WILLIAM MORRIS.

The Potomae or younger Mesozoic fora,

U. 8. Geol. Sarv., Monog. No. 15, in two parts.

Refers to the unconformity of, the Fotomac
with the Newark rocks beneath, in Vir-
ginia, part ¥, pp. §8-54.

FOXTAINE, W. X, Abstract of notes on the
geology of Virginia, Seo Frazer, '83, p.

2d ser., vol. 0, .

1589,

140,
. Cited on age of the Newark system, (N&whmy,
" U8B - 10) .

Cited on fossil flora (Dawson, 88, pp. 176, 346.
Murcon, 88, 1. 3. Nowberry, '88. Zeil-
Ter, '88).
Review of report on older Mesozadc flora by
(Marcon, 90).
Reviow of werk by {Stur, '88). )
Fooshes, N. C. Exploration for coal near (Chanes,
‘85, pp. 49-030},
Footprints, Tossll. Brief eketek of (H. 1. Rogers,
58, vol. 2, pp. T60.708).
Characteristion and paleontologleal value (B,
Hitoheock, 60).
Classification of (E, Hitcheock, %6, pp. 315~
N 317},

THE NEWARK RYSTEM.

{BULL, 85,

Footprints, fossil—Continaed. -

Clagsification of, with list of species (E. Hiteh-
cock, "da, pp. 310-318).

Comsparative stndy of (B. Hiteheoolk, "58, pp.
2445,

Cempared with footprints of living anima.ls
(E, Hitchcock, 41, pp. 564508, pla. 44, 50,
51).

Compariesn of, with recent footyrinta (Desor,
49},

Credit given E. Hiteheock for the investiga.
tien of (H. I Rogues, '&, pp. M0-250),

Description and :!iuq!mtmnﬁ. B, Hitchooek,
'65).

Beseription of species {C. H. Hitchoauls, ‘88,
ppe 112 B, Hiteheowk, ‘34 pp. 317-
328, E. Hikebeoek, 4.

Deseriptive oatalogue of, in the Hitehcock
cubinet ot Amberst college (€. . Hitch-
ecock, '03). .

Phirensaion. concorming eMurchison, '49).

Piscussion of the nnturs of (K. Hitcheoek,
126, pp. N-B16).

Triscussion of the prinviptes of classification
(K. Hitohoook, "48),

Troubitul species of (35, Witeheook, '3, p. 2.

Rarly ohservations on (Burratt, '46).

‘Evidence of having been madoe on a sloping
gurface (W, B. Rogoers, 42a). '

{ieueral aceount of {Biamons, '57, pp. 135-142,
pLT)

Glossary of words used in deseription of (K,
Hitohooek, '58, p. 207}

History of the discovery anud deseription of
(¥, Hitcheoek, 'Ha),

THustentions of (Bouvd).

Tuferencen from (Cook, '08, p. 338),

Note in reference to the correct detormination
af (Deane, *47a}).

Wumber of phalanges in the toos of (E:illimam,
Sillimaw, jr., and Dana, 97},

O erustaceans {Agosnly, 58},

Physical conditions shewn by (3. 12 Danm, 75,
p.420),

Reference fo (Newberry, '88, p. 5.

Remarks on the classification of {Cope, '89, p.

H2.

Revised st of (¢, H. Hitehoook, ‘78, L 1L
Hitoheock, '885.

Skotoh of progress 1n the study of (Warren,
'55).

Bpecies of, not rvliable (E. Hiteheook, '65, p. 2).

Statewments in reference to the nrtureof (J. D,
Dana, '35).

Table showing clansification of (B. Hiteheoook,
48, pp. 100-168),

Footprints, fodell, from Connesticut. Addmoual
localities (. Aitcheock, *8TH).
Greenfiold, deneviption of (Field, '03).
Middletowo, wention of (Anenymous, *384.
Barratt, '37).
Reference to (Adams, '40x. Sillisoan, '87).
Footprints, fossil, from the Conmecticut valley.
Aceount of (Danberry, 89, pp- 15-21.  Deane,
‘81, Le Conte, '82, pp. 250257},
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Feotprints, fossil, from the Connectiont vitey -

Continmed.

Brief account of (Adama, 46, pp. 101-302,
Deane, 42, E. Hitcheock, "87, pp. 271-273.
E. Hiteheock, "55z, pp. 181-188. 1. Hiteh-
cock, ‘56, K. Hitehcock, '58, p. 173. La
Conte, ‘B4, p. 327, Lyell, '60, pp. 453-456.
Lyell, 45, vol. 1, pp. 252-255. Lyel), 71
p. 361. Mantell, '48, Murchison, '43g.
Maefarlane, '79, p. 63. QOwen, 43. Owen,
'50, pp. 181, 182, 324-327. [Pietef, 5.
Shaler, '85, pp. 218-210. Steel, 74, pp.
184185}, .

Clossificatinn of (B. Hiteheook, '87, p. 2731

Conelagions from stady of (E. Hitcheook, '568,
e 172-175.

Crustaceans (Dapa, 58a. Leidy, '58).

Desoription and figures of (Deanw, 4),

Description and fgures of many genera and
apesies (B, Hitcheock, 48},

Dieseription of (Deane, 456d. K. Hiteheook,
56, B, Mitcheock, 58).

Discussion aa to the mature of {he animals
that made them (Flold, 60).

Tscussion of tho conditions inder which they
wore formed (1. Hitcheock, '4%, pp. 56-87).

Tivat discovery of (Mackie, G4},

General acconnt of (Emmona, ‘46, p. 20L
Daoane. “43).

Ifwatrations of {CGray saud Adams, '60, pp.
247-252).

Taseots (Warren, '55).

List of (E. Hitcheoek, ‘8Ta).

Localities of (E. Hitchoock, 48, pp. 181- 132
E. Hitchoock, 58, pye. 45-50. T Marsh, 48).

Marsh sifed on the repiilian- character of
tHull, 87, p. 86,

New facts ibng (B, Hitchoook, 63,

Notice of discoveries of (W. C. Redfield, ‘38).

Popular acconnt of (K. Hitehoock, '58, pp.
175-19¢. Rusaell, 77. Winehsll, 70, np.
186-157}.

Puosition of, fu the strate (E. Hitoheock, b8,
p. 205,

Prierity of discovery of (Bouvé, '88. Deane,
‘446, Toame, '4b. E. Hitcheook, "ddd.
E. Hitchoock, '88, pp. 191.189. "W. B,
Rogers, "50}.

Probable reptilian or mammalizn charaeterof,
brief remsarkts on the (Kield, '60).

Ressong for donbting that they were made b3
birds (Y., Agasatz, '§5),

Hemaris on (H. 1}, Togers, 58, vol. 2, p. 604).

Review of the coniroversy concerning the dis.
covery of (E. Hitcheook, ‘dda),

Revised clasaifieation of (Cops 6, p. 42,
E. Hitchooek, '45).

Bynopsis of (E. Hitcheook, '58, p. 174).

Tablo showing characteristics of (B, Hiteh-
cock, '58, pp. 201-205),

Table showing measurements of (E. Hitch.
cook, '48, pp. 181, 191, 186, 211, pl. op. p. 256).

Chickness of roeka containing (F. D, Rogers,
58, p. 82)

Upheaval of sandstone strata aince ihe erigin
of (K. Hitcheook, 53, p. 224).
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Foatprints, fossll, from Massachusetts, Condi-

%

Foofprints, fossil. frem New Jorsey,

tions under which they wore made (K.
Hiteheoek, 41, pp, 512-513).

Description of (E, Hitcheoek, 47, E. Hitoh-
coek’ ‘6% Warren, 55, pp. 305-306).

Description of five. new species frem mnear
Turners Falls (F, Hitcheaok, "48a, p. 254).

Deiniled scconnt of (B, Hitehooek, '41, pp.
404-595, pis, 30-51).

Doubtful origin of (8. Hitoheosk, 41, p. 501).

General account of, with doscription and tig-
ures of wpecies (B, Hitcheook, 865,

General description of a smoall slab of (Mm
tell, ‘463,

General description of the naturs and situa-
tion of (. H:tchunk ‘41, pp. 46744, pls.
30-491,

Greenfiold (Field, '46).

In gtate cabinet (8. Hitehcook, '59).

Localitics of (B, Hitoheool, *41, pp. 465-467T).

Manper in which they succeed ench other (E.
Hitcheool, "41, pp. 517-518, pt. ﬂ' 511,

Mention of (Packard, '71).

Position of, in reference to trap sheets (i,
Hitcheook, '55, p. 226). -

Quadruped from Turners Falla (Dnaue, ‘$8).

Remarkd upon (B Hitcheoek, ‘48e).

Showing o spceesaton of tracks (5. Hitcheook
‘4, pp. 500-501, pls, 47, 48, 453,

Specific description of (E. Hirchenok, '41, pp.
474-501}, :

Summary of species of (E. Hitcheook, ‘41, p.
4995,

Forpera Falls, desoription of (Deape. 45
Deans, 47. Deans, '50. Doane, 5. C.

. Hitchencle, 06,

tCook, 79,

P18} :

Boonton {Rassell, 7.

Brief referanee to (W, ¢, Rodfiold, ‘43u;.

Preseripiion of the securvence of {W. €. Réd-
finld, 4.

Guological mugenm at Trenbon (Cook. 19, p,
28).

Loecation where found (Nason. ‘89, p. 2ﬁ)

Mention of (Emomons, "d46, p. 201).

Mention of Iucalities of (Russetl, ‘78, p. 295,

Milford, brief deseription of {Evemm,m '80).

List of, see Eyerman, ‘8.

New Yernon, mention of (Covk, Su( . 95},

Popular account of (Eussell, '¥7).

Reference to the discovery of (B. Hitcheock,
43¢, p. 2801,

Heinark on {C. H. Hitchowck, 89},

Weehawken (Gratacap, 86},

Whitebadl, mention of {Cook, ‘#5. pp. 95-86),

Footprints, fosstl, frota New York, %&m calinot

{Ancnymous, '54).

Footprints, fossil, from Pennsylvanin. At Faston

ook, B3, p.95;.
Goldsbore (Wanner, "89),
Mawmes given to (Lea, ‘58, . T8).
Phwmwﬂ]e (Jones, '62, p. 5. "Wheatley, '61,
P 451
Remarks en (Q. H. Hitcheoek, '88).
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Faotpriuts of existing reptiles for comparison
with fossH footprints. (Deane, '$1, p. &4,
pis. 21, 8%, :

Forestville, Conn. Sandatoue quarries near (Sha
ler, ‘84, p. 127),

Forestrilie, Pa. Trap dike near (Lewia, 85 p.
7).

Fort Hale, Conn. Description of trap ridges near
Percival, 42, p. 329},

Fort Hans, X. ¥. Boundary of trap near {Cook,
‘68, p. 102,

Elevation of Bourland monntain at (O ook, B8,
3 194).

Fort Lee, N, J. Boundary of trap onterop. at

(Cook, ‘68, p. 177

Character of trap ridge wear (Darton, ‘%, pp.
38, 47-48),

Contact metamorphism at (Cook, ‘08, 1 208

Copper ore undder trap at {Cook, "68, p. 676},

Description of geology near {W. M. Davis ‘83,
P 268.271),

Description of sandatone and conglomerats
near {Cook, "68, p. 408) . .

THp at {Cook, "68. p. 195).

Irip in sandstone at (Cook, 719, p. 3 Cook,
‘82, p. 2

Goeneral aceonnt of gantegy near (Pierce, "20,
PR 16821841,

Beckion of the Palirades sonth of (Cozzens, '43,
pl. 2.

“Lrap vidge naar (Dactor, '93, pp. 47-48),

Fort Washington, Fa. Boundary of the Nowark
near {{3. . Hall, 81, p. 75, Lealey, "85
P I=ZxKi)

Conglomerats at (€. . Hall, 81, p. 24).

FORTER {J. W.]. 1861,
[Rewaks on the geologieal position of the
Nowark gystem and on the stracture of
the Counecticut valley sandstone}
In Ao, Assce. Adv. 8ci., Troo,, vol. 5, p. 46.
Abgtract in Ann, Sei. Discorv., 1852, p, 2686,
Rewmsrks on & paper by W. €, Redfield, in
referenca to tlieageof thervack s mentioned,
as Indieated by steatigraphy.  Disousses
algo the evidence of an unconformity 1n
the saudstones of the Connectiout valley,

FOSTER, 7. W. 1569,
The Misstenippi valloy, Jts physical geog.
raphy. [ete.].
Chioago and London. pp. i-xvi, 1-443.
Containg a brief account of the Newark sys-

ten:, p. 300, and a geological skefe b may of .

the United States, pl. op. p. 575,

Fountainvifle, Pa. ‘Trap dikes neour {Lewis, ‘85,
. 4535
Franklin, N. 3. Bored well af 1Cook, 853, pp,

HF-118).
Oolite ut {Exton, '30).
Franklin eopper mine, N. 4. Bercription of
(Cook, 08, p. 670, H. D. Rogers. '36 p.
168, H. I, Rogers, ', p, 161},
Franklin county, Mans. A stady of stmtigmplw
in (Walling. “78.
Franklin covuty, Pa. Geological map of (San-
ders, ‘813,
Raoport on the geology of |.Is‘mzrsr Tt

THE NEWARK BYSTEM,

[BULL. 85.

v

Franklin lake, N, J, Roundary of Second monn
tain, tyap near (Cook, '68, pp. 183, 1584).
Dig in sandstone ab {Coolr, 82, p. 30).
Tip near (Cook, '68, p. 199).
Baidstons guarry at (Ceok. 79, p. 20,
Trap hill near (Cook, ‘82, p. 40).
Frankiintown, Pa.  Catslogue of spoecimens of
samgdstone, ete,, near (Frager, '77, pp. 332~
381},
Concerning the mines ot (Frazer, 77, pp. 654~
4653,
Edolated area of schist in Newark rocks noar
Yeazer, 17, p, 651),
Mention of varions reck specimens from near
(LK. Halt, 78, pp. 3338,

Beetion from near, to Welisville {Frazer, '77.
wp. 271278, pl.oop. po 2T,

FRAZER, PERSIFOR, Jr, 1874,

Weathering of rocks {at Getlysburg, Pa.].

In Philadelphia Acad. Nat. Sci,, Prec,, vol,
26, p. 228,

Brief description of the Weatimring of trap
rock (Syeuite) ot Gettysburg.

FRAZER, P{ERSIFOR], Jr. 1824a,

On exfoliation of rocks near Gettysburg,

Tn Am, Phil. Boe., Froo, vol. 14, I874-1875,
Bp. 5307,

Descriles the weathering of traprock (ayentte)
near Getiyabury, Pa.

FRAZER, FERSIFOR, 1878,

On some thin sections of the Lower Paleozuic
and Mesozoic recks of Pennsylvaria.

I Am, Ingt. Mining Bug., Trams., vol. 3, pp.
827-328,

Brief general statenent of the resalts of an ex-
amination of thin sectiona ol sandstoneand
trap from York and Adams connties, Pa.

FRAZER, PERSIFOR. 1575a.

On the traps of the Mesozole sandstone in
York and Aduins countics Pa.

1o Am. Phile, Boc., Proc., vol. 14, 1878, pp.
402-414, pla. 14,

Biseusses the chemical composition and opti
cak propertios of certain trap rocks from
West Rock, Conn., and from near York,
Gettysburg, and Dillaburg, Pa. Pressnts
complets analyses of trap from West
Rock and from near York.

FRAZER, PERSIFOR. 18556,

[Cowparison of microseopival section and
fragments of leap from near Gottysbarg,
Pa., with wimilar samples sud sections of
the trap rocks of Connecticnt.]

In Awm. Phile. Boc., Proc, vel, 14, pp. 480431,

Presemia the resuits of the comparisen indi.
cated in the title.

FRAZER, PERFIFOR, -

On the Trins of York connty, Pa.

In Philsdelphia Aend. Nat. &ei., Proc., vol.
27 p. 153,

Brief remarks on the dip of Newark strata
and en the unconformity’of Newesrk and
Silurian recks i York cenuty, Pa.

FRAZER, PERSIFOR, Jv. 18744,

Om the Mesezoic red sandstene of the Atlantic

atates,

1876e,
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FRAZER, PEHRSIFOR, dr,—Continned.”

In Philadelphia Acad. Nat, Sei., Proe., vol.
27, pp- 440-443.

General considerations relating to the prob
lems presentod by the Newark ayastewm.

FRAZER, PERSIFOR, Jr. 1876,

Second geologieal survey of Pennsylvania,
1874, Report of progress in iha distriet
of York and Adams coanties [ebe., otc.].

Harrisburg, 1876, vol. . pp.i-viil, 1-198, with
10 plates and maps.

Contains brief reports of observation on
boundaries, dip, trap dikes, ete., pp. 71,
RA-30, 41, 52493, $4, 95, 101, 162, 162, 122-12%,
152, 1563, 159, 160, pls. op. pp. 84, 82, 4,112,
128, 186,

FRAZER, PERSIFOR. 1876a.
Goologient map of Adamas eoanty, Fa.
See Lesley and Frazer, 1876

FRAZER, PERSIKOR, Jr. 18765,

Notes on two trapa; & case of altoration of
earthy sediments.

In Phitadeiphia Aead. Nat. Scl, Proe., vol.
28, p. 60,

Describes the appearance of & sandstone that
has been altered by a trap intrusion,

FRAZER, PERSIFOR. ) 1876¢,

Notan on sowe Paleozolo limestones.

Tn Philadelpkia Aend. Nat. Rel., Proc., vol.
28, pp. 00-63.

Gives an analysis of lmestone from the New.
ark system at Dillsburg, Pa., p. 63,

FRAZER, PEESIFOR. 18764,

A study of the speculpr aud mggnetic iron
ores of the Now Red -sandstone in York
county, P

In Am. Tnst. Mining Eng., Trans., vol. §, pp.
132-143, pl. 2.

TDesarthes the charaoter and wods of scovrense
of certaln Iron ores and of aggociated trap
dikes near Dillsburg, Pa.

FRAZER, PERSIFOR.
A study of the ignwous rooks,
In Am. Inst. Mining Eug., Trans.; vol. 5, pp.
' 144-146..

Gives the mineralogical composition of & nom-
ber of trap rocks from~Adsms and York
connties, Penneylvania, p. 146,

FRAZER, PERSIFOR, Jr. 1875,

Sevond geological sarvey of Peunsylvania,
1475, Report of progress in the counties
of York, Adams, Camberland, and Frank.
lin {ete,, etc.]. ’

Harisburg [vol. CCJ, pp. 201-401, and 17 plates
and mays.

Containn o detailed sceount of the Newark
aystem in the counties mentionsd, with
special referance to thedepesitaol ironors
and to trap recks. A large number of ob-
sexvations of dip ave recorded, pp. 200230
230-317, 34B-381, pl. op. pp. 232, 264, 272,
274, 298, 304, 828, and map.

1876,

FRAZER, PERSIFOR, 1877a.
The position of the American New Red aand.
stone,
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FRAZER, PERSIFOR - Continued.

In Am. Inst. Mining Engi., Trans,, vol. 5, pp.
444501,

Reviewed by T, Frazer in Am. Nat., vol, 13,
Pp. 284-202,

Compares a section of the Newark rocks in
Adams county, Pennsylvania, with gen-
eral sections of the Permian, Triassie, and
Jurassio rocks of Engtand und Germany.

FRAZER, PFRSIFOR, Jr, 1879,
On copper-bearing rocks of the Mesozoie for-
nrations, :
In Philadelphia Acad, Nat: Sel, Proo., vol.
28, pp. 17-30.

Pescribes the otcurrence of copper ore af

Bennanghton, near Getty shurg, Pa.
FRAZER, PERSIFOR,

Regarding some Meaozole ores.

In American Phil. See., Proc., vol. 16, pp.
651655, .

Mentions entliers of schist in Nowark areas,

+  and also vutliers of Newark rocks in the
berdering crysinlline rocks of Pepnsyl.
vania. Considers the mode of fermation
of the Newark sandstones, and advances
& hypathesis to necount for the ores they

$77¢e.

contain,
FRAZER, P. 18774,
& [Remarks on the Newark system in Fonnayl-
" vania.} .

In Am. Phil. Soc., Proc., vol, 118, p. 664.

Brief abatract of remarks concerning the ori-
gln of the provailicg dip of the Newark
rocks, and the ocenrrence of won ores as
a definite line in both the Newark and
adjacent terranes.

FRAZER, PERRIFOR, Jr. 1878,

" On the physical and chemtoal characteristics

of a trap ovcurzing a6 Willismson's Poing
[Pennsylvania).

Ir Awerican Phil. Soc., Proe., vel. 18, 1880,
Pr 96103, and pl. op. p. 96,

Diseusses the optical propertics and the chem-
isal and mineralogical eomposition of trap
from the loeality mentioned, and presents
& complete analysis of it. The eolored
plate rocompanying this paper ahows the
appearance of & thin section of the trapin,

. polarized light.

FRAZER, PERSIFOR, Jt. 1879..

‘The Mesczoic sandstone of the Atlanic wlope.

In Am. Nat., vol. 13, pp. 384-202,

A review of the following paper on the forma-
tion mentioned : “The pesition of the
Amerlean NewRed sandstons, ™ by Persifor
Frazer, jr.; * Tho Mesowoic formation of
Virginia,* by Oswald J. Heinrich; *' Notos
on the Mesozoic of Virginia,'" by Wm. M,
Fontaine, and < The physical history of the
Triaasie formation of New Jorsay and the
Conpecticut valley,” by 1. C. Ruaseil.

FRAZER, PERSIFOR, Jr, 1886,

Second geological survey of Penunsylvania.
Report of pregress in I877. CCC. The
geology of Lancaster county.
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FRAZER, PERSIFOR, Jr. - Continned, -

Hacrishurg, pp. -, 1-35¢, with 12 plates and
an atias of 13 shcets of maps and scotions.

Containeg & detailed description of the boun-
daries of the Newark system and of Jocal
foatures of the sandstore, conglomerate,
trap dikes, stc., compoesing {he system, in
the county mentioned.

FRAZER, PERSIFOR, 1882,
Ménioira surla géologie dela partiv sud-cst do
la Penneylvanie, Jn Thesos présentées i
1a Facultddes Sciences de Lille Université
ds Franea poar obtenir le grade de doc-
teur és-seiences naturelles, Lille{Franes],
4o, ppe 1-179, and 4 plates.
Gontmns a description of the Newark aystem
in Pounaylivania. Describes the extent of
the mrstem, ita geological position, the

charactor and origin of the copper and iron |

orea it contains, and aslso the extent and
charactor of the trap rocks that traverss
it. Discuases briefly the origin of the red
coler of the Newark sandstove, Gives

. amalyses of copper and iron ores, and of
traprock, The geologieal map shows the
distribution of stralified and igneous rocks
of Adams and Laneaster counties.

FRAZER, PERSIFOR, 1853,
Genlogleal notes in the several townghips of
Chester ecunty [Pa.].
In second geological survey of Pennsylvania,
vol. C4, pp. 215-245 and maps in pocket.
Preliminary remarks on the varieties of rock
in Chester county, including the sand-
stone, shale, and frap, p. 218. IDdstribu-
tion and gensral eharaster of the Newark
in varions towns, pp. 220, 221, 922, 223, 224,

236, 235, 236, 244.
FRAZER, PERSIFOR. 18984,
Trap dikes in Archenn rocks of sputheastern
FPennaylvania.

In Anm. Phil, Soc., Pree., vol. 21, pp. $01-604,

A review of a paper by H. C. Lewis, on A
great teap dike acresn seutheastern Pann.
sylvania.” Sew Lewis, 1885

FBAZER, PERSIFOR, 1885,

Glencral notes, sketeh of the geclogy of York
connty, Pa.

In Am..Phil. S8se. Prec., wel. 21, 1888, pp.
391-410, and amap.

Deacribes the extent and character of the
Mesozoic rocks of York coanty, Pa.
Discugses the evidence of their thicknesa
and quotes E. D. Cope, in referénce to
their age.

FRAZER, P. Ciied on amount of irom in trap

rocks (Roasell, '89, p. 51).

Cited on composition of trap rocks (W. M.

 Davis, 83, p. 284},

Cited on a great teap dike in southeastern
Pepnaylvania (Lewis, ‘85, p. 456).

Cited on intrusive trap shéels in Pennayl.
vania €W, AL Pavis, "85, p. 204).

Cited on iron-ore mines near Dilisbury, I'a.
(d'Envilliers, "86, vp. 1502).

THE NEWA.RK TRYSTEM. *

[povs. B

FRAZER, P.—Conlinaed.

Cited on irap dike in Pennsylvanis {Lewis,

'85, p. 444, Macfariane, '79, p. 43).
Froderick, ¥d. Account of & asarch for coul near
{Ducatel, '37, y. 36).

Ocounrrence of conglomerste seath of (Lea,
53, p. 104,

Potomae markle from (Shaler, ‘84, p. 177).

Freadman ford, Vs, Boundary of Newnrk near
{Heinrich, '78, . 235).

Freotown, I, £. I, Limestone near (Dawsen and
Hoerrington, '71, p. 34).

French cove, N. 8. Minorals of {Gesner, 36, pp.
197, 198).

French cross, N. 6.
p. 196-198;.

Freneh cross eove, N. 8. Deacription of (Jack.
sot and Alger, '23, pp. 248.251),

Frenchtown, N. J.  Detailed desoription of sand-
atons and shale near (H. I3 Rogers, ‘38,
vp. 151,159,

Dip near (Covk, 68, p. 198).

THp of red shale near (Cook, 79, p. 29, Cook,
%2, p. 27).

Frosh Kills, N. T. Tuap rock at {Cook, ‘68, p.
178}. 3

Fritz mitl, Pa. Detailed acoount of dips near
(&' Invilliees, '83, p. 212). )

Fritz stand, Pa. (,anvlomratefmm £el Invalher&.
83, 1. 392).

Fritz island mine, Pa. Detailed aceonnt of (4'Tn-
villiors, '83, pp. 335-342).

GABB, WM, M. 1860,

Doacription of new apeetes of fonsils, pmbab}y
Trizseic, from Virginia.

In Philafelphia Acad. Nat. Sei., Jour,, n. 8.,
vol. 4, 1858-1864, pp. 397, 308,

Describes several species of mollusks from
Bath county, ¥Va. [Do not belong to the
Newark systom}.

GABE, WH. M. 1861,

Tlustrations of some fossila described in the
yroceedings of the {Philadeiphial Acad.
emy of Natural Seience.

Hes Conrad ant Gahb, ]

Gabel hill, Pa.  Dip near (# Invilliers, '83).
Trap dike (dinvilliers, ‘83, pp. 200; 201).
Gabel mine, Pa. Anziysis of ore from ('Tn.
williers, ‘83, pp. 3333335,

Detailod account of (" Tnviliers, '83, pp. 827~
333, maps in atlas).

Gale, (—}. Citod on fossi) fish from New Jer
sey (W. C. Radficld, "309}.

Cited on the discovery of forsil fiahes in New
Jergey (Silliman, "39).

Gaillas point, P. . L. Analyele of Hmeatone from
iDawaon and Haprington, 72, p. 415

Anticlingl st (Dawson and Harrington, '71, p.
16).

Drescription of (Dawson, '78, p. 118,

Tescription of fossil wood from (Daswson, '54).

Dip at (Dawson, "78, p. 116},

Fosall plants from (Bain and Dawaon, 85 pp.
156-158. Dawson and Harrington, 'T1).

Fossil wood on {Dawson, '78, pp. 157, 118;.

Reofurence to roology of (Chapman, ‘78, p. 9%).

Description of ¢Gesner, *386;
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Gu]!aé point, P. E. k. Continued.
Section on. (Dawson and arrington, "71, p.

14}
SBeotion threugh (Dawson and Harrington,
1, pho-y

Gap nickel mine, Pa. Deseription of trsp dike
near (Frazer, '8, p. 30).
Gardenville, Pa, Trap dikes near (Lewis, ‘85,
PP 453, $54). ‘
Gardner’s, N. €. Exploration for coal near {Chance,
‘BB, 1. 46}
Gnrdner creek, N. 8. Ape of rooks at (Pailey,
85, p. 14,124},
Dip at {Matthew, 63, p. 268, Matbhew, 65,
p. 124},
Erosion at (Gesner, ‘41, p. 15).
Fxtent of tho Newark recks at (Dawson, T8,
p. 10B).
Fossil wooit from {Dawson, "63).
Geology of (Dailey, '72, pp. 217, 218, Matthew,
65,
Section near ((Hesner, ‘41, p. 14).
Unconformity at (Matthew, 62, pp. 256,258,
Matshow, '65, p. 126).
Garrot reck, X. 3. Boundary of first mountain
trap near (Ceok, '68, p. 181).
Colummar teap (Cook, "84, p. 27).
Rievation of iCook, ‘82, p. 49).
Fanlt. near {Gook '8, p. 5. Dartou, 80, p.
.
Towor gontaet of trap at (Darten, 00, p. 30).
Thicknessof Watchung teap shoot at {Darton,
00, p. 81
tules on of Go:maﬂmnt
va!iey ¢, Fitcheok, '58, p. 168, pl. §5).
Gsten mountain, N, 5. Deseription of (Fackson
and Alger, '33, pp. 245. 246).
Bocki of (Geaner, 36, p. 205).
Gnten pier, N, 8. Deacription of (Gesnor, ‘36, pp.
104, 205).
Gsylord’smine, Comn. Description of trap ridges
near (Percival, 42, pp. 403,404},
Gisylor mountain, Conn.  Aoconnt of (Davis and
Whiftle, "8, pp. 105, 106).
Aecount of trap sheets near (Davie and Whit-
tle, '89, pp. 116-118).
Contact of trap and sapdatons near (W. M.
Davis, 885, p. 25).

At

Gas p

Observations oW the origin of (Davis and-

,'BIY, pp- 117118
Soft strata resting on ieap sheei of (Davie and
Whitile, "80, p. 103},
GEIKIE, ARCHIBALD,
Text-book of geology.
London, pp. -xi, 1-971, pi. 1.
Contains o condensad Tésund coneerning the
Triassie and Jurassio systems in North
Ametica, pp. T70, 810, 861,
GRIKIE, J. Cited on the faulting of & trap dike
i southeastern I’ennsyh'ama (Frazer, 84,
00
GEINITZ [H. B.]. Cited on the age of the New.
ark rocks of Prince Edward istand [I?aw
aon, ‘T4, p. 210).
fleneva, Ga. Trop dikes near (Loughridge, "84,
. 279

1882,
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Gionlla, Ya, *Boundary of the Newark near (W,
B. Rogera, 44, p. 1.
HENTH, F. A, 1871,
On the mineral resources of North Carolina.
In Franklin Inst. Jeur., vol. 42 (Deo,, 18T1).
Diesoribon hriefly the cosl and coal Selda of
North Carclina.
GENTH, FREDERICK A, ) 1881,
Analysia of minerals sad rorke from Buchs,
Montgomery, nud Philadelphia countios,
Pa.
In Spcond Geological Burvey of Fennsylivania,
reprort of progress, vol, CC, pp. M-136.
Countaing apalysis of trap rodks from Now
Hope, Mount Pleasant, Quakertown,
Brownsburg, sle., and an analysis of limne.
atone from Morrisville, ¥a., pp. 0409, 111,
183-134.
GENTH, F. A, Analysisof coal from North Car.
oling (Williams, '85, p 59).
Analysis of iron ores {d'Invilliers, '88, pp,
338-339).
Analyais of iron ore by (Xerr, '75, p. 282).
Analysisof trap from the Cornwalliron mines,
Ya. (Lesley and d'Inviiliors, '85).
Analysia of trap from nesr Getgysburg, Pa.,
by (Frazer, '77, pp. 309-312),
An snaiyeis of trap from Willinmeons pelnt,
Pu. (Ftaser, '78).
Analysis of trap reck from Gulf Mijls, Pa. (U,
K. Hall, 81, pp. 133, 134).
Analysis of teap rook from mear Yerk, Ta.,
by (Frazer, ‘754, pp. #05-409).
Anulysis of teap ruvck from Point Ileasant,
Pa. (Lowis, ‘83, p. 454),
Cited on analysia of coul from Gulf, N. €.
{Chance, "85, p.42).
Optieal properties of trap (Frazer, '76, p. 322).
GEXTH, ¥, A, and W, €. KERRL, 1881,
The minerals and mincral tecalities of Norih
Carolina. Being chapber 1 of the wecond
wolums of the Geotogy of Narth Carolina.
Raleigh, pp. 1-122.
Deacribes anthracite, bituminous coal, and
lignite or brown eoal of Nurth Carvling,
PR 82-83.
George island, ¥. E. L, Jomtﬂ o (Pawson and
Harrington, ‘71, p. 2§). "
Small dike of trap on (Dawson and Barring.
ton, ‘71, p. 21).
Georgin, DBrief account of irap dikes in (Hender.
son,.'85, p. 88, T. P.James, '70, p. BSaml
wmap. Litile, 'T8, p. 14},

Mexntion of trap dikes in (Beadley, '76).
Rowark rocks in (Lotghridge, ‘84, p. 279,
Gieorgetown, Va. Detailed deseription of geology

near {W. B. Rogers, 40, p. 873,
ﬂemmnt(m, N, €, Boandary of Lawark nenr
{Mitchell, 42, pp. 36, 139).
Brief account of coal near (MoGehse, '83, p.
4.
Building stone noar (Olmated, 27, p. 126},
Coal ab (Bmmous, '58, pp. 258-260. Kerr, ‘75,
P 146, Obmasted, '27, p. 126).
Conglomerate at (Emmons, 56, p. 256).
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Germanton, N, €. ~Conbipned,

Dip of sandstons with coal at (MaLonghan
52, p. 170

Faasil p}mﬁa from (Kmmons, "537, pp. 27, 28,
145,

Fouuil tres truaks at (Faomoens, 56, p. 268,
Kerr, 75, p. 1435 .

Fossil wood near (Ohusted, “27, p. 127).

General section of Newark rocks near (Jones,
82, p. B} '

o

Newark roclca nesr (Macfarlane, "T7, pp. 52T,

5233,
Saurian remaius from (Emmons, '57, p. 1453,
Soction at {Fmmons, ‘56, pp. 350 200}
Section of sbale and coal ai (Hoamons, 52, p.
153},

Sonthern Jimit of Newnark avea nesr (Olmated,”

o7, X
tlermantonn, N. Jj Boundaries of Newark sys-
b near {Cook, 99, p. B3,
On the ceomrrence of conglomerate at (Loa,
'53, p. 1903,
Germantown, ¥a, Bouedary of Newark near
(Heinrich, *78, p. 235}
Dotailed deseription of geology near (W, B.
Rogers, ‘40, p. 67).
Gorrish mountain, N. 8. Brief account of trap of
(Honoywan, "74a}.
Copper at (Dawson, "78, p. 102).
Helghtiof {Dawson, 78, p. 101).
Iroo st (Dawson, ‘78, p. 108},
Red sandstone and conglemerate hencath
amygdateid at (Dawson, 47, p. 52).
Traves of plants near (Eils, "85, p. VE).
Trap on sandstone and conglonerate af (Daw-
som, *78, 1n 1M).

GESNER, ABRAHAM. 1886,
Remarks on the geology and wuineralogy of
Nova Scotia.”

Halifax, N. 8. 1%moe, pp. i-x1, 1-265, pi, 2and a -

way.

In this report pages 73-101 are devoted to a
description of the “red sandstone dis.
trict,” in which the anther fncludes the
MNowark areas proper, aod Also much of
the reglonabout the basin of Mines, which
ia now lmown ie ba Carbeniferous (see
wmap steompanying Dewson's Acadiae Go-
ology}l. Pages 160-265 ars devoted to a
description of the ' trap distriet,” in which
allthetrap outeropsof theprovinee reccive
attention. In this perilon of tho report
considerable space i devoted to the de.
geription of the coonrrance of minerals in
the trap.

GESNER, ABRAHAN. 1539,

Hiret: repors on the geological survey of the
province of New Brumswick. 5t John
[M.B.1, 12mo, pp. 1-87.

Devoted principally to & deseription of the
goology of the coast of New Brunswick
betwesn St. Andrews and St. John. In
this apd in four snbsequent reports by the
same snther the Newark and cihor svs-
tems have nob been separutely described,
but treated as new red ssodstone. For

THE NEWARK SY3TEM.

-{BULL, 85,

GESNER, ABRABAM. - Contivued,

this reason bt few roferences o the re-
port in gavation will be found in this eata-
logne, TFor wmore renent roporis on the
region referred to pee ~Observations en
the geology of weuiherm Now Bruns-
wick,” iy L. W. Bailey, 1865, and a report
a9, the now rod sandstene or Triag in the
same volume; also goologinal map accom
panying 3. W. Dawson's Acadian Geology,
and “Map of the Dominion of Canada,
1842 to 1882, acoompanying a ' Desorip-
tive aketeh of the physical geography and
goology of the Deminion of Canada,” by
A R. © Selwyn and G. M. Mason, Mon-
treal, 1984,

GESNER, ABRAHAM. 1540,

Second report on the geotogical survey of the
Provines of New Bronswick.

Bt Jolin [N. B.], 12 me, p. i-xii, 172,

Uantaing a descripiton of the Newark rocks
of Quago Hend,  Other localitiva where
rock i found supposed by Gesner to be
lung to the Newarlo aystom aro ales de.
soribed,  (Sea Gesner, "33).

GESNER, ABRAHAN. 1841,

Third report on the geological survey of the
provinee of New Brunswick,

86, Jobhm 3. B, 12 e, pp.i-xiv, 1-83.

Containg brief accounts of the Newark rocks
ak Quaco and Red Heads and describes
aevoral other localitios whore rechs which
Gesner supposes to be of ithe same age
eenur, pp. 14, 15, 16,33,

GESNER, ABRAHAM. 1542,

Fourth report en the geelogical survey of the
Frovinee of Now Bronawick.

3¢. Johu [N. B.}, 12 mo, pp. 1-103.

Containg brief references to strafa that are
called Now Red sandatons, pp. 64, 88,

GESNER, A. 1848,

A geologioal map of Nova Scotis, with ac-
companying memair,

In Taondon Geol Bec., Proc, vol 4, 1845, pp.
280-281, and map.

Doseribes Dbriefly the red sandstones and
whales scuth and east of the basin of
Minas, and the imtrusive jgneous rocks
southeast of {he bay of dy. States
that tha sandstenss undefying and bor.
dering the ignecus recks mentioned belong
to the 0ld Red sandstone, p. 190, pod map.

GESNER, ABRAHAM. 1848a.

Reuport on the geologieal survey of the Prov-
ince of New Brunswick, with a fopo-
graphical acconnt of the publie lands, and
the district explored in 1842.-

5. Fohn [N. B.3, 12 mo, pp. 1-88

Contains a table showing the geologival posi-
tion of the rod sandstone (Newark) and
the character of the strata composing if.
Algo an scoonnt of the rovka referred te
the Now Red sandstene peried, pp. M,
41-83.

GESNER, ABRAHAM, 1848,

The industrial resources of Nova Sectia.
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* -
HERNER, A HmﬂAlmemtimlml
Halifax, ¥. §., pp. 1-111, 1841, 1-17, 1-4, map
and plate,
* Contains » brief account of the Newark sand-
atones and trap rocks of Nova Seotia.
GESNER, A. Cited ont age of the Newark recks
of Nowa Scotia {Dageson, *78, p, 108),
Cited on age of the Newark systom (Len, 58).
Cited on geology of Blomddon, N, §, {Maraters,
‘M.
Gettysburg, Pa. Analysis of teap ﬂsm near
(Fraver, '77, pp. 309-312),
Bouodary of trap near (1.1, Rogers. 'BR, vol.
2, p. 690},
~ Catalogne of spesimens of trap recks, ete,
" from near (Frazer, ‘77, pp. 302-381).
Conglomerato near (H. I¥ Rogers, "i8; vol. 2, p.
884},
Contact metamorphism nesr (H. ). Regers,
158, vol. 2, pp. 658, 689, 892;.
Copper ore noar {Frager, 'R0, p, 304, F‘mmr,
48, pp. 131, 1325,
Fxfoliation of trap reck near (Frager, 'Tdo).
Exploraéion for ora near {Fraser, ‘77, pp. 261
284).
Mention of trsp and ether rock specimens
from {C. E. Hall, '8, pp. #7-681.
Mention of trapquarries at (G, P, Merrill, '89,
T p.436).
Minerals in trap near {H. I). Rogers, ‘58, vol. 2,
p. B02). "
Oceurrenoce of copper ore near (Frazer, "T78),
Ogptical properties of rook from near (Fragor,
"Taa, p. 410},
Picture of Dvil's Den near (Franer, '80, pl. 9).
Bection from, to Cashtown (¥razer, 77, pp.
200208, pl. op. p. 296),
Seetion from, to Littlestown (Frazer, "7, pp.
289364, pl. op. p. 304},
Section of dikes at, affer H. D, Rogers (W, M.
Dravis, ‘83, p. 281, pl. 9.
Section of dikea near, affer P, Frazer (W, M.
Davig, ‘88, p. 281, pl. 9.
Trap dikes near (H. D, Rogers, ‘58 vol. 2, pp.
(58, 630, 6023, '
Trap from (Fraver, '76, pp. 124-126).
Trap rock near (Frazer, 'T7, pp. 254, 255).
Weatherlug of trap ook at (Fraser, "74).

Getzendaner’s guarry, soar Frederick, Wd, Poto.
mae marbly of (Shaler, 84, p 197).
GIBSON,JORX B. 1420,

Observations on the trap rocks of the Conne-
wage hills neasr Middletown, Dauphin
county, and of the Stony ridge vear Car-
liabe, Cumbarland county, Pennaylvania.

Tn Am. Phil. Soc,, Tians., u. 8., vol. 2, 1625, pp. |

156-166.

Describes the trap muks of the hills men.
tioned and coneiders the nature of their
origin.

GIBSON, 3. B, Chied on the presence of Jura-
TFrias in Awmerica {Lea, "33, p. 188).

Cited on the retation of trap and sandstone in

Pounaylvanis (W, M. Davis, "85, p. 2875,
Gliggstown, N, I, Reopening of copper mines
’ noar (Cook, ‘81, p. 39),

Ball, 856—-14
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GILBERT, LUDWIG WILHELM, 1824,

[Concerning the native coppor and copper
slate in Conneetiout,}

in Annalen dor Physile [Gilbert], vol. 70, pp.
431-436.

Quotes B, Silliman, on the ocourrence of native
copper i the Connectiont vatley, and pab-
lishes o lottor from ¥, Hofftnanu concern-
fnyr the sume sahject, in which the copper-
bearing elates of ‘the Newarl are eom-
pared with similar slates in Eorope.

GILBERT, LEPWIG WILHELH, 1822a,

{Bemarks on native eopper and fossil fahes
from the Counecticut walley.]

Tu Annaler der Physik {(ilbert}, vel. 79, pp.
356-369, )

Digensees the observations on native copper
and fossil fizhey from the Conunecticut val-
loy, eommnunicated by A. Bronguiart and
B. Silliman.

G, Mass.  Accownt of trap ridges in (B Hiteh-
vock, '35, . 409).

Brief acemind of trap in (E. Hiteheook, "%, vol
G, pp. 44, 48, 40},

Building stene guarried at (B. Hitcheoek, "41,
p. i81).

Cogt found in (E. Hitchcmk $1, pi 139-140.
E. Biteheook, '35, p. 251},

Description of footprints from (E. Hltuhcnck
'36, pp. 118325, K. Hiteleock, "58).

Deseription of trap dikes in primary recks in
(Parcival, "42, pp. 409, 423-424).

EBarly discovery of fousil footprints at (B
Hitcheoek, '35, p. 308).

Grenoral description of trap rid gen in (E. Hitch-
envk, '41, p. 648),

Tovalities of fogsil footprinis in (E. Hitcheock,
41, P, 405).

Locality for fossil footprints in (E. Hitchoeoek,
"84, . 1825,

Mention of fossil fooiprints from {E Hiteh.
cack, '5ba, p. 186).

Reference to sohistose sandstons heneath frap
4n (B, Hitchooek, 85, p. 220),

Telationof the trap rock in, &}aaawiatad vocks
(E. Hitcheuck, "41, p. G53).

Sandsteme hills in (Percival, 42, 1. 450).

Gt and Montague, Mass, Section hefween (E.

Hiteheook, '35, p. 416, X, Hitcheook, '41,
P 654).

GILEIN, EBWARD. . 187%.
Notes on seme recent discovories of eo;xpar

ore in Nova Scotia,

I London Geol. Boe., Quart. Jour, vol. 33, pp.
4058,

Refers to the writings of Lescharbot, pud-
fished in 1608, who refors to native copper
from the bay of Fundy.

GILPIN, EDWIX, 1885,
Notes on the manganase orey of Nova Seotia.
In Canada Boy. Soc., Proe. and Trans., vol, 2,

sec. 4, 1884, pp. 713

Containg & brief acceunt of the ocourrencs of
munginese at Cornwallia and. Wdfwﬂ&,
H.8.
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Glagstonbury, Conn.  Moention of a fessil ah from
(Mitshilk, ‘18, p. 365).

‘Rofovence to & Jocality for foussil fish (. H.'

Redfield, '36).
Glen In Loydonr, Mass. DHp and steike at (B,
Hitohoouk, '41, p. €45).

Juanciion of Newarl system snd pelivary
rooks In (B Hitcheock, '85, p. 223, X,
Hitoheook, "4, . 448).

Gont 811, N. J, Altered shale nb (Cook, "8, p.
2183

Analysia of trap from (Couk, ‘68, p. 215
Genth, ‘31, pp. 85-06). ’

Boundary of trap near {Cook, '68, 3, 192).

Contact metamorphism at (H. 1. Rogers, '3,

: . 156},

Deseribed. briefly as & trap outerop (H. 1.
Rogers, 56, p. 188, _

Detailed description of (I, D). Rogors, '40, pp.
153158},

Dip in indurated shale at (Cool, 'RY, p. 26,

Dip near (Cavk, ‘68, p. 197).

Elevation of {Cook, '68, p. 191, .

Hornblende In trap rocks of (H. I). Rogers,

"8, p. 18} '

Position and extent of (Nasen, ‘89, p. 85},

Roference to contact metiworphistn  near
{Couk, 87, p. 225).

Termination of trap ridgs at (Coek, '82, p. 63,

Trap near (Cook, ‘08, p. 192, Cook, '81, p. 568}

Trap rock guarriss uk (Dook, '79, p. 28, Ceok,
'8t p. 62). )

Godwinville, N. J. Bonudary of Firsk mountain,
trap near (Cook, "68, p. 181},

Goffle, N. J. ZElevation of Fist wmountain nt
(Cook, '82, p. 49).

Geld in the Newark rocks of North Carolina
(Mitohall, 7.

Goldsbore, FPa. Idscovery of footprints and
othor fossils year (Wannor, '88).

Goldabys falls, Va. Detailed aceount of contact
~nefamorphism near (W, B. Rogers, 39,
pp. 82-E3).

Goochland county, Va. Description of the New-
ark in {W. I Rogers, "0, pp. 71, 72).

Desoription of rocks in (W. B. Rogers, "4, p.
208}

Gapde™s bridge, Yo, Boupdary of Newsrk area
pear (Heinrich, "78, p. 231).
GORDON, THOMAS F,

A gazetteer of -the state of New Jevsey.

Trenton {N. 4.1, 8, pp. i-iv, 1-330, -

Containg a briel gemeral account of the trnp
ridge of the Newark system, pp. 5.8,

Gordomavilie, Va, Sandstone near (W. B. Rog.
ors, 26, p. 803,

Gogbenvile, Pa. Mentlon of » trap dike near
(Frazer, "84, p. 003},

Trap dike near (Lewis, "85, p. 440,

GOLLD, AUQUSTUS A. 1861,

Futroduction {to iehnographs from the sand.
stone of Connecticat xiver],

En ichnographa from the sandstone of Con-
nectieut viver, by James Deano, pp. 3.4,

Gowrle conl mine, Va,  Depth of {Taylor, 48, p.
, LU

1584,
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Gowrle coal miwe, Va.—Continned.
Fosall plants from (Foutaine, 63, p. 4. Mar-
cott, '53, po M, pl. T
Grahew's conl wine, YA, Brief account of (Mac-
faclane, '77, p. 507},
Notes on (Taglor, 35, p. 254},
Thickness of coal in (Taylor, ‘35, p. 2825,
HRAMMAR, JOMN, 1818,

Acocount of the coal mines in the vicinity of
Richmond, Va. [oic.].

In Am. Jour. 8ci., vol. 1, pp. 325530,

A general recount of the working amk eco-
nowic value of the coal mines of Clhestor-
field cennty, Va,

Uranby, Conn. Bnilding stons at (K. Hitcheoek,
32, . 55, E. Hitcheook, '35, 1. 48, Per-
cival, '42, p. 430,

Building stone quarries st (K. Hitchoook, '43,
p. 180).

Copper in, ovearrsnce of (B, Hitcheook, "85,
e T, 2200,

Copper raines of {Percieal, "42, p. 318},

Copper ores at, mention of (Lyell, "M, p. 13),

Deseription of trap dikes in primary vooks in
{Perabeal, 42, p. 4263

Groups of elovations in (Parcival, 42, p. 440),

Fopographic form of trap ridges in (Percival,
2, pp. 306-307).

Frap conglomerate in' (Pevotval, 42, p. 316).

Grand Manan island, N, B, (Bailey, Mathew,
and Ills, 80, map No. 1 8. W. accom-
panying, and noto 7 ou map.)

Gopper ote of {(Bailey, 12, pp. 221, 225-2%6,
Chapman, '72).

Deseription of (Chapman, '79).

Dip on (Verrill, '78).

Geology of (Bailoy, '72, Chapman, 72).

Height of (Chapmoan, '72). .

Red. Fais with copper beneath trap at
(Chapman, '8, p. 106}

Rock of (Bailey, *72, pp. 218, 219, 290, 221,
Mathew, T8, p. 3303,

Section of (Chapmean, "2, op, p. 103},

Trap of {Bailey, Mathow, and Ela, '80, p.
210, Verrill, 'T8;.

Grand passage, N. 8. Deseviption of (Dawson,
78, P FT-98),

Grand rock, Pa. Dip iu sandstons at {Cook, 82,
p-27).

Gruniteville, N. ¥. Description of trap rock at
(Britton, 81, p. 169),

“

 Grunton trap, N.J. Description of (Darton, ‘00,

P 5.
Referencs to trap onterop neax (Darton,” 90, p.
8.
Granvilie, N, 8. Deseripfion of porth ghore of
{(Gesner, '36, pp. 187-188),
Minerals of (Gesner, "3, p. 168).
Granville county, N. €. Acconnt of the Newark
in (Mitchell, 42, pp. 130134},
Graaxy islands, N ¢, Boundary of Newark near
{Miteheoll, "42, p. 11D),
Grassy polut, K. Y. Dip of rocks ut {Mather, '48,
. 285).
Bip of sandstone near (Mather, 38, p. 116,
Rad mwd near (Mather, 42, 1, 268).
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GRATACAP, 1. P. 1550;
Tish remaing and tracks in the Triassic rovks
ak Weehawlon, Nlew] Florsey].
Tn Am Nat., vol, 20, pp. 243,246, pls, 12, 13,
Deseription of the oceurrence of fussil finhes
andl fusnil footprints, bogether Wil(hﬂﬂpp[()
marks and raipdrop impressions in slate
T Lenecath the trap of the Palisades at the
Yoonlity mentioned. ’

GRATACAY, L. P, Cited on fopsils in the New-
ark system (Newberry, "88, p. 44},

Gravel kill, N, J. Boundary of Newark as (Conk,

CeE, p 1B

Conglomeraw of (Cook, 70, p. 19;.

Dip in conglomerate noar (Cook, *82, 1. 373,

Suppogsed to be Newark in part (Cook, 68, p.
75}, :

RRAY [A.]. Cited on the character of certaln
footprinds from  Turners Fally, Mass,
{Deane, *56).

GRAY, ALONZO, and €. B. ADAMN,

Elements of geology.

Neow York, 12mo, pp. i~xv, 1-854,

Containg a brief compilation in reference to
the structure and fossils of the Newark
syster, pp. 241-262.

Great elove, N. Y. Faults mear (Nason, '89, p.
25).

Great falls, N. 4. Columanar teap (Oook. "84, p.
20.

Breat noteh, N. .
Hreat swamp, N. 4.
139).
Boundary of Leong hill trap near (Cook, 88,

p. 18
Heetion from, Plainfeld, N, J. (Cook, 68, p.
199, and map is portfolio).
Trap Will near (Ceck, '68, p, 188).

Qrent valley viver, N. 8. Rocks near (Dawsen,
78, pp. 100101},

Great Village, N. 8. Brief account of Newark
rocks st (Honeyman, "78). -

Great Village river, N, 8. Acvcount of (Dawson,
78, pl. op. p. 126},

GREEN, J. Stone guarry of, near Greenshary,
N.J. (Cook, '81, p. 56).

1486,

Fault at (Darton, ‘30, p. 28).
Boved well in {Ward, '79, p.

Gireen brook, N. 1. Boundary of First meuntain |

trdp near (Cook, 68, p. 181).
Referred to as a toeality for copper ove (H, D).
Regers, 36, 1. 166), '

Greenfield, Mass. Conglomerats in (E. Hitch.
cook, 35, p. 24, E. Hitcheock, 41, p.
42,

Contact metamorphism in (K. Hitohcock, 35,
PP, 423-424. E. Hitcheook, 41, p. 658,

‘Copper ore In {E. Hitcheook, 38, p, 229,

Description of Deerfield dike in (Enorson,
'82}.

Dip at (E. Eitcheook, '35, pp. 204, 428),

Dip of sandstons at {Ewunons, 57, p. 22),

Priscovery of a foesil footpring at (Field, '56).

Foelprints fonud ak (1. Marsh, 48, p. 279).

Faotprinty from (O, H. Hitcheook, '66.  War.
rem, 'S5, pp- 805-308).

Fousil plants at (K. Hitcheock, 38, pp. 235
236. K, Hiteheovk, 61, p. 456,

LITERATURE.

' 211

Greenfiold, Mass, —Continued.
General doscription of foasil fostprints fonnd
near (Deane, "44).
Gealogy of (W. M. Davis, '88, p. 250, F.
" Hitcheook, 18, pp. 165, 108).
Junotion of Newark system with slats in (K.
Hitcheoek, "35, 5. 2145,
Lovality for fossit footprints (8. Hitcheock,
48, p. 132). .
Origin of the conglomeraie in (K. Ritohoook,
‘35, . ),
Sandstony  covered
{Field, '55).
Bection near (Bmmons, 57, pp. 5-T).
Thiekness of straia ai (Bmmons, '57, pp. 5-6,
2.
Trap near (. Hitcheoel, 23, vol. 26, p. 46).
Trap ridges in (K. Hitcheock, '35, p. 400,
Percival, 42, p, 409),
Trap ridges near (E, Hitcheook, "1, 1. 648).
Greephole shaft, Ya. Analysis of coal from
(Chifford, '87, p. 10. Macfarlans, 77, p.
it Williams, 84, p. 82).
Depth of (W. B. Rogers, "134, p. 534).
Sitnated in an isolated basin (Heinvioh, 718, p.
282} ’
Thinning of coal seams in (CHifurd, B8},
Greenshurg, N.J. Building stene near (Cook, '68,
p. 510y :
Congiomerate at {Cook, '82, p.22).
Dencription of quarrvies near {Cook, "L, pp.
5B-58).
Dy at (Ceok, '68, p. 187).
Hyp in sendatone at (Cook, '82, p, 26).
Dip of sandetone at (Cook, i, p. 29},
 Folds near {Caok, '82, p. 16). .
Quarries at (Cook, ‘81, pp. 55-58).
Randstone at (Cook, ‘82, p. 203,
Sandstone qnarvies near {Cook, 78, p, 24. Sha-
ler, "84, pp. 143-144).
Greenshurg Granite and Frecstone Co. Quarries
of, near Greensburg, NI, (Qouk, '81, p. 57).
Greenstone, (Sea Trap.}
Green valley, No . Boundary of First monntain
trap near (Cook, "8, p, 181),
Green valley coppor mine, N. 4, (Cook, '8, pp.
676-877),
Gireon Yillage, ¥, J.  Dip in shale near (Cook, 79,
790} ‘
Trap exposed at (Ruossell, '80, p. 36},
Trap hili npar {Cook, 68, p, 1938},
Trap ridges near (Cook, 82, pp. 57, 581,
Reference to geological features (F, . Rogers,
40, p. 133). ’
Grecnville, Pa.  Boundary of the Newusrk in
(Frazer, '80, p. 15).
Boundary of the Newark noar (it'Invilliers,'8s,
Pp. 188},
Sandstone at {Frarer, '80, p. 46).
GREER, JAMES,
Qolite coal field of Virginia.
[A. *separate;’’ place of publication not
Enown.}
Contains an extracs from C. Lyell's paper on
thastrocture and probableageof the Rieh-
mond coal field, Virginia (see Lyell, 2847).

with footprints from

1871
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Grosh*s gnerry, Pa. Trap dikes and dip of stratn
near (1 Tnvilliers, "848, p. 200,
Greshville, Pr.  Trap and dip of strata neur (' In-
villiers, '83, pp. 216211},
Griggetown, N. 3. Altered shule near (Cook, '68,
1. 214}, .
Charvacter of rocks near (H. 1. Rogers, 46, p.
161). :
Copper wine near (H, I, Rogers, "40, p. 161).
Copper oves near (Cook, 68, p. 679).
Deacription of the Franklin copper mine vear
{H.D. Rogers, 86, p. 168).
Tdp in sandstone st (Cook, "82, p. #5}.
iy mesr (Cook, 68, g 190. 51 Tx Hegers, 49,
p. 128}, .
Normal condition of rocks at, referred to (.
. Rogars, 38, v 164),
Retferred to as a locality for copper ave (H. I,
Rogers, "36, p. 1656).

Hmal outarop of trap near (Nasen, 89, p. 36). |-

Trap hills near (Ceok, 68, p. 189,
Griggstown coppermine, Nod.  Altered shale noar
Couk, '#3, p. 3.
Contact of trap and shales at (Cook, ‘82, p. 66).
Grindstones in North Carelina. Mention of
(Chanice, ‘85, pp. M-25.  Korr, ", p. 805).
Grove fran mive noar Dillsburg, Pa. Hrief ac-
comnt of (Frazer, '76d). .
Grove's, 4, 1., ore hank, Pa. Report on {Fra-
zer, "7, P 2100,
Grove xhaft, Ya. Recent mining st (Hotehkies,
‘8B3w).
Gulf, N. €. Analysis of coal from (Battle, "88,
Clarke, "87, p. 148.  Hale, '83, p. 226. Kerr,

5, 1. 204).
Ana]ys’ia of iron ore from (Kerr, 'T5, pp. 226,
927, 228},

Anthracite at (Emmons, 56, p. 236).

Belt of chert aud porphyry near (Emmons,
56, p. M),

Brief account of iren and conl near (FEmmons,
‘B, pp. 7-11).

Brisf acconnt of nstural coke at (Tnomey,
'#, pp. 303-1G4).

Rrief account of rocks near (Evunona, '57h, p.
7).

Davovery of eoul at (Olmetead, 24, p. 19,

Exploration for coal at (Chance, '83, pp, 4043},

Tron ore naar (Kexr, "5, pp. 226-230, Willis,
86, . 306}

Outerop of fron ore ai (Smmons, '56, p. 262).

Plat of cosl outerops ab (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).
Skaotcl, showing coal ontorop near (Chance,

85, p. 38).
Thickness of Nowurk rocks at (Emmons, 56,
P 281},
Thickness of sand stoneat (Fmmony, *57, p. 22
Trap dikes at (Kerr, 75, . 144).
Gell Mills, Pa, Analysiz ef trap from (Genth,
81, pp. 133-134. O E. Hall, "B, p. 20, 133~
134, Lewis, ‘85, p.434j.
Gislliver's hole, N, 8, Description of (Jackaon
amd Alger, 33, pp. 283 21},
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Gum Tree, Pa.  Mention of a trap dike nedr (Fra-
. zer, "84, 2093}
Garden glen mily, Pa,
85, p. 453).
“utlonberg, N. 4. Boandary of trap outerop at

" (Cook, '08, p. 177).

Deseription of sandstene at (Cook, "85, p. 208).

Flovation of (Bussell, 'S0, p. 38}

Expesares of trap near (Darton, '80,p. 47},

Faults in trap ridge near (Darton, '90, pp. 43

£). ) '

Fossil fishes and footprints from (Gratacap,

'86).
Quurries of trap reok af, mention of (. P,
Merrili, '89, p. 435}.

Quarrics of trap rock near {Cook, '81, p. 68,
Description of fossil regtilian
Denes from (Cope, *69, p. 169175k

Identification of fossils from (Fraver, "7e, p.

487},

List of fossils from (Jones, 62, pp. 95-04).

Meution of fossils from (Lea, '56, 1. 78).

Remarks on fossily from (Fes, 'W7a. Loidy,

"BYad.
‘Trap hill near (Eestey, 85, p. by},
Gypsum,  Absenesof, in Newark system of North
Carolina {Emmons, . 96,
Absence of, in the Newark of Nova Scotia
(Greaner, '36, p. T9).
In the Connecticut valley, birief reference to
(. Hitcheock, '35, pp. 56-213),
Tu Nova Scotla (Ells, ‘R4, p. 128, Willimott,
'8, p. M4T).
Hahersham connty, Ga. Refermice to trap dilea
in (1. P, Tames, 76, p. 39). . ‘
Harkenssek, N. J.  Artosian wells at (Cook, 79,
Py 12R.128).

Origin of trep rock near (Dartox, 89, p. 139).

Small trap enterop near (Darton,”'$0, p. T
Haddam, Conn, Brief aceount of trap at (Shep-

ard, '38).
Deaeription of ttup dikes in primary rvocks
near (Percival, 42, pp. 421-422),
Findley, Mass. Dip and strike of steeta in (B
Hitaheook, '41, pp, 447448}
Dip of sandstone in (B, Hitcheock, '35, p. 223).
Mention of the finding of fossil plants at (A.
Smith, 32, pp. 219-2205.
Hadley falls, Mass. Roference to trap at {Stod.
der, '57).
Hadley’s mountain, N, 8. Deseriplion of (Jack«
son and Alger, "33, pp. 244.245),

Rocks of {Geaner, 36, 1. 2253, :
Hahnstown, Fn, Coal mear (Frazer, "80, p. 44
Hatl impressions. Deseription of the ocourrence

* of, at Pompten, ¥, J. (W. C. Reddeld,

3.
Fosail, from Pompton, N. &. (Lyell, 51, p.

343},

Hakibhohkake eroek, N. J. Dy in shalo near (Cooks
82, p. 2N,

Haldemsn'a rifle, Pa. Trap dike nesr (Fraver,
B, pp. e, 36, 106),

HALR, P M, 1588,

In the eval and iren counties of Norih Caro-

lina.

Trap dikea near (Lewis,
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HALE, £, M. .- Continned.
Raleigh, I2mo, pp. b-vib, 9-425, and wap.
Contains volumigoma exfracts from {he re-
ports of Ewmmouns, Wilkes, Laidley, and

Kerr, pp. 11-18L, 226-229, 1
Boundary of First mountain’

Haledon, N. 1.
' trap near (Cook, 68, p. 181).
Boundary of Second mountain trap near
Caok, 68, ]}p. 183-1843, -
Bui.khng atamn near (Cook, 08, p. ‘3(}5)
DHp i sandstone at (Ceok, '83, p. 80).
Lower contaet of {rap sheet ot (Dazton, "9,
pp. 31, 32), ‘
Quarries at, desorived (Cook, "8, p. B2
Quarries near, deseribed (Cooly, 88, p, B8
Reference to fault near (Cool, 80, p. 14).
Sandsione guarey near (Cook, 79, p. 22).
Haledon guerry, No J.  Centact of trap and samd-
wtone at (Cook, '83, pp. 28-24, and pl.y.
Hale’s milly, Mass. Localities of fossil footprints
. near (B, Hitelicock, 41, p. 465).
Hales salne, 8. €. Brief acoonnt of contact meta.
morphism in {Tupmaey, ‘48, p. 63).
Halifax connty, Va. Benudaries of the Newark
in {W.B. Rogers, 99, pp. 7476}
BALL, CHATLES B. 1478,
Second geological survey of Peonsylvania,
1874-"T5-'76-"T7. Catalogne of the geologl.
cal Jouseum,
Harrisburg 1878 [vel. 01, part I, pp. 1-217,
A catalogue of reck specimons.
HAEL, CHAELES E. 15886,
The relationsof theorystalline rocks of castorn
Ponnsylvania to the Silavian lmeglones,
and the Hodsou river age of the hydro-
urica sohista.
In Am. Phil. Soe. Prov.,
7p, 435-443.
Accempatied by o small wap showing the
divtribution of Newarl recks in Pennsyl-
vaniz.
HALE, CHARLES X. 1551,
. Seeond - geclogical aurvey of Penmaylveaia,
Report of Progress, 6. The geology
. of Philndelphia eonnly and of the sonth-
aru parts of Montgomery apd Fuacks
(conntion).
Hurrisburg, pp. t-xx, 1-154, map in § sheots
and 1 sheef of sections in pocket.
Describes the bounidaries and nefes some of
the local features of the Newark system
in the sonthern parts of Mentgomery and
Bucks connties. Notices also the domrse
of a trap dike in Montgomery county.
HALL, CHARLES E. 1853,
{Tiinerary notes on] the Somth meantain
gneise [ Pennsyivaniag.
Tn second geological survey of Pmmss]\ anis,
D vol. 1, pp. 215-208, pls, 2-4.
Containg 4 few observationa of dip, character
of rook, efo., in Lehigh couuty, Pa., pp.
233, 233, 247,
BALL, €. K, Cited on the trap dikes in Pennsyl-
vania {Lawis, "85, pp. 439, 441).

wnl. 18, 18781881,
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ALY, JAMES. 1543,
Natural History of New York, Part LIV,
geology.  Comprising the sarvey of the

fourth geological district.

Albany, dbe, pp. i-xxvii, 1686, pls. 1-1%, and
goolagical map of the Middle and Western
stated.

A brief reference io the geological position of
the Newnrk system-is given en page 19.
On the map the extent of the rocks re-
farred to in New York, New Jorsey and
southward is shown. N

FALL, JAMES, 1852,

Rey to a chart of the successive geological
formations. with an nctual section from
thre Atlantic to the Pacific voénn {ete.].

Baaton, 18mao, pp. 1-72.

Containg a very brief scconnt of the Newark
systew, p, 49, and a "brief lisi of fossils
from the Richmond eoal fiold, Va., p. 66,

HALL, JANES. 1855-1859,

Natural History of New York, Pari VI,
Paleontology, vol. 3, phe 17 text.

Albany, 1859, 460, pp. i-xii, 1-533.

Contains & trlef roforonce to the ovigin of the
trap rocks of the Atlantic stope and the
rapit acewmalation of the assoeinted sand.
stones, pp. 78,79,

HALL, JAMES. 1882,

Oontributions to the geologiesl history of the
Amorican eontinent.

In Am. Ass, Adv, Sel,, Proe., vol. 81, pp, 29~
64,

Remarks on the relation of the Newark sys-
tem te the structure of the Appalachinas,

- B
HALL, JAMES, 1886,
Report on Luilding stones [of the state.of
New York],

In thivty-ninth Ann. Rep. ¥. Y. State Muse.
of Kat, Hist., pp, 186235,

Desoribes briefty the bullding sfones of the
Newirk system in New York, p. 198,

HALL, JAMES. Cited on the age of the Newark

systewn (Mareon, '58, pp. 14-15),
HWALL, JAMES, and LOGAN, W. B, 18646,
teologioal wmap of Caneds and the adjacens
regions, including parts of the Umt&aﬁ

Statea.
Montreal, 8 sheets in portfolio, seale 25 miles
. to 1inch,

On this map Prines Edward island 1s colored
as Hewark., Ik New Branswiok, (Qouave
head s the only Nowark exposure solored.
In Nova Scotia the sandatone and trap of

. the seme systontare shown., In Connect-
iout valley, Now Jersey, and parf of
Pennsylvania the srens ecoupied iy Now-
ark reck are alao shown.”

HALL, JOHN. 1821,

Toaswil bones in East Windser, Conuectifut.

Ta Am. Jouwr. Sei., vol. 3, p, 247,

A brief reforence tu the finding of foasil bongs.

Halterstow, Pa.  Boundary of the Newsrk near
-{HK. D Rogers, 41, pp. 16-Bl.
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N

Hall’s harbor, N, 8, A.mygdaloi:l at (Resner, 48, |

1. 228).
Drescription of (Gestier, 96, pp. 205-206),
Specific gravity of frap rocks from (How, 75,
val. 1, p.138): ] '
Hamden, Coan.  Copper mines of (Percival, 42,
. 318).
Hemden hills, Conn. Discovery of a nirsa of
uative copper an (Silliman, 14, pp. 8.
148;. :
Hamifton-Burr duel ground, N, J. Trap rocks
adhe {Davie wnd Whittle, '48, p. 108).
Hammeor ereeli, P2,  Boundary of the Newark
© along (H. D. Boges, ‘38, vol. 2, p. 668},
HAMMOND, HARVY, 1484,
‘Repord on the cotbon production of the state
of South Careliva jete.].
Tn Tenth Consus of the United States, Wash-
ingtor (Interior Dap., Cemsus oftice) 4to,
vol. 6 pt. 2, pp. 451-526,
Containg a briaf avcount of the trap dikes of
South Caroling, and of the soils resuliing
from their decay, pp. 466-48%, pl. op. p.
401,
Bampden-Siduey colloge, ¥a. Boundarvies of the
Newark near (W. B. Rogers, '38, p. ¥8)..
Hampslire county, Mavs. Brief aceount of the
geology of (Nash, ‘27, pp. 246-247)
Hampion, X. B. Description of supposed Trins.
ale rovks st {Gesner, 10, p. 45).
Hampton, Pa, Trapdikes near (H, 2. Rogers, '58,
vol. 2, p. 688).
Haneock, Hd. Avalyses of sandstone from
{Elarke, '89).
Hangiug hills, Coun.  Brief account of (Chapin,
'81. Rice, "80),

“hemieal gnalysis of frap rock from (Hawes,

5.

Doscription and disenssion of the topograpliy
of {W. M, Davis, "86).

Besaription of (Chapin, "87. Percival, 42,
pp. 272-275, Pereival, 42, pp. 368-370}.

Excursion to (J. 1, Dana, *70).

Extrusiveorigin of teap of {W, M. Davis, '82a,
pp. E32-128).

Frults associated with (W. M’ Davis, 82y,

Faalts in (W, M. Davis, '38, p.471).

Height of (§. D. Dana, '73, vol. 8, p. 105).

«  Overfiow origin of trap of (W. M. Davis, ‘82

W. M. Davis, 88, pp. 464-407).

Beforence to form of (Wheipley, 45, p. 6%

Sandstone elevations associated with (Perci-
val, '42, pp- 483, 435}, ‘

Bection of (W. M, Davis, ‘33, pp. 805307, pl.
).

Hketeh map of (W, M. Davia, '83, pp. 305307,
pl. 1. WML Davia, >89, pl.4).

Small map of portion of {(Davis and Whittle,
B9, pl. 2).

Special account of guarries at (Davis and
W hittle, ‘88, pp. 127-133).

Structure of 173p rock of (Pereival, 42, p.314),

Study of the stencture of (W. M. Davis, '88,
W. M. Davig, '80).

Topographic form of trap ridge vesr (Perci-
val, 42, pp. 404, 306},

THE NEWARK SYSTEM.

- [moLL. 85)
Hangiog hillg, Conn, —{ontinued.
Trap ridgoys near {Pereival, 42, p. 348).
Hangver, Pr. Catalogue of specimens of trap,
ote., from near (Frazer, "7, pp. 332-881),
v Teap from (O K Hall, 78, pp. 42,43).
‘Hangver, Ya. Bonndary of Newark near (Hein-
rich, "78, pp. 220-230).
Hanover aren, ¥a. Detined and deseribed (Fon-
taime, T4, pp. 27. 131-150). .
Fossil plants from (Fontaiue, 83, p.4).
Hangver eounty, Yo. Desoription of Newark area
in (Heinrlels, '78, pp. 220-230).

Dieseription of rocks in (W, B. Rogers, 43, p.
Ry,

Hanover junction, Va. Boundary of Newark
ocks north of {(Fontatoe, "83, p. 2h.

TUnconfornity of Potomae and Newark at
'(Fontaine, ‘89, . 5R),

Hardiu’s soal mine, Ya. Fossil erastaceans from
tJones, ‘62, p. o).
HARLAN, RICHARD, ‘ 1584,

Critical tiotices of varjous organin remains
hitherto dircovered in North America,

I Peansylvanis Geol. Sec., Transg., vel. 1,
155, pp. 46-112, pl. 5. .

Rofers to cortain fossil hbones from the Yellow-
stone and Missouri rivers which may
possibly be of Trisssic or Jurassic age,
and fo fossil fishes from the Nowark of
Massnchneetty, pp. 92-84,

Harleyseille, Pa. Coniact metgmoerphism near
{Lewis, '82), -

Harmonyvilie, Pa. Boundary of Newark near
{Erazer, '83, p. 234).

HARBINGTOX, B. J. 1871,

Report on geological siruecture and mineral
resources of Prince Edward island.

See Dawsen and Harrington, 1871,

HARRINGTON, B, . 1874,

Notes on the jron ores of Cnuada amd their
development.

In geological survey of Cannda. Reporf of
progress for 187374, pp. 192.259,

Containg a brief mentlon of magnetite in.

. veing in the trap along the south side of
the bey of Fundy, pp. 217, 219,
HARBINGTON [B. J.}. Cited en the geology of:
Prince Bdward island (Bain and Dawean,
‘85, pp- 156-157),
Cited on the tilting of sandstens and trap in
I'eince Bdward island (W, M. Davis, "83.
P B02), ’
Cited on trap dikes in Prineo Bdward island
- {W, M, Davis, '83, p. 201}, .
Harrington river, X. 8. Dip near mouth of (Daw-
son, T8, p. M),

Rxposares of Newark rocks near the mouth
of {Dawson, 47, pp. 52-58.

Trap conglomerate, ebe., near mouth of {Dave.
son, "T85, p. 1023,

Harrishurg, Ps.  Countact of Newark and Silorian
roelts uear (Lesley, "4, p. 470).
Sanddatone quarries near (Mhaler, ‘84, p. 156).
HARTT, €. FRED, 1867,

‘I'hie recent bird frack of the basin of Minas

[Nova Seotin].
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HARTE, C. FRED. Continued.
In Am. Nat., vol. 1, pp. 160-178, 234243,
Contains o popular deseription of recont fuot-
prints, raindrop impressisis, eto, st the
locality mentioned, and also o brief sketch
of fossil inpressions of asimilar charaeler
elsewherve,
‘Hartford, Conn.
Dana, '75)
* Brief acconnt of shale at (E, Hiteheock, *56,
. 2075,
Briof account of trap near (E. Hitchoook, 23,
vol. 8, yp. 44, 51).
Chyracter of gandatone aé (E, Hitohoook, '36,

-

Bitmmen {u trap near (E. B

P 328).

Coneerning trap ridges neay (Perclval, 42 p
T

Contact metamorphism at (B, Hitoheoek, 38,
P. 428).

Coutact metamorphism near (I, Hiteheook,
1, p, 857, Percival, 42, p. 320),
I)f*aumptwn of Bocky hill near (sillhmm, 0,
pp. 122-131)
Description of trap ridges nesy (Davis aml
. Whittle, '89, p. 115).
“Direnssion of the geslogioal structure nosr
(W. M. Davlis, '86, p, H8).
Localitios of fossil footprints near (B. Witoh-
enck, 41, pp. 406, 467},
Outlyer of primitive rock in Nowark aren noae
{A. Smith, '32, p. 210,
Red shale in (B, Hitehooék, 41, p, 443).
Report of the discovery of fossil footprivts
neagr (K. Hitcheoek, "3751, .
Specizl actount of gquurey near (Daviy snd
Whittle, ‘80, pp. 120-122).
Hartley, N, 7. Description of stone quarey near
{Cook, 81, pp. 51-52}.
BANTHEHORNE, 8. Well bored for, near Short
Dhills, K. 4. (Nason, '895).
Hart's mills, Conn. Description of teap ridges
near {Percival, '42, p. 354).
Limestone near (Percival, 42, p. 443).
Mention of the cccarrence of hitumen ab
Percival, 42, p. 443).
Hartzog’s mill, Pa, Dip of strata and exposorn
of tonp near (EInviliiers, '83, pp. 218, 919,
220).

Hastiogs-on-Hudson, N. ¥. View of Palisades
opposite (Cook, '83, frontisplova).
Eatdeld, Mass. Dipof lower bads of the Newark

wystem in (I3, Witeheoek, "33, p. 228).
Dip of savdstens in (B, Hitchoook, '4L, 1.,
7).
Dip of strata at (E. Hitchoock, '23, vol. 6, p.
42, A, Smith, 22, p. 221,
Btndy of dips in {Walling, "78, v. 162).
Hatfleld swamp, N, J. Trap bill near (Cook, 68,
Py 185, 186),
Haute islmd, N. S, Mention of (Marsters, '90).
Seo also Isie Hante,
Haverstraw, N, Y. Analysis of sandstone from
(Selrweitzer, '71).
Brief aceount of trap rook near {Mather, "30,
py. 118-117, 122, Muthor, '43, pp. 278-282,
Pierce, "20, ph. 186.448),
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Haverstraow, N, T.—Continned.
Briel daseription of trap ridge at (Riesuell, "78,
. 241},
Conglomerabe guarries noar (Mither, '30, pp.
124-125. Nasou, '88, pr 40},
Dip and strike of rocks hl (Mather, '48, pp.
616-817),
Dip of saudstoue and tmp near (Parton, 90,
p- 41).
{(ap in teap vidge near (Darton, 90, p. 41).
Junation of trap and sandatone pear (Oavton,
90, 1. 48).
Red ynar] neay (Mather, *43, p. 288).
Section of Falisade trap sheot nesr (Dm‘t-nn,
6, p. 8.
Sectinn of sandatone heumth tmp near {Mﬂ-,
ther, '$3, pl. 5).
Smull trap sheet in avkose near (D:H‘tﬂ!l 90,
P4
Swall trap shaet nenr (Darteon, '90, p. 39).
Upper contact of frap sad sandstone near
{Darton, "9, p. 6t}.
HAWES, GEBORGE W. 1876,
The teap rocks of the Connectiont valley.
Tu A Jour Sl 3d ser., vol. §, pp. 185102
Compares the ehemionl omunposition of trap
rocks from localities tn the Connectiont
valtey and in New Jersey, and piints oot
the ebnnges that have teken place in rocks
since their ajoction. - }
HAWES, GEORGE W. 187 5a.
O diahantite, a chlovite pecureing in tha trap
of the Uoungotient valley.
Tu Am. Joor. Bel., 8d ser., vol. 9, pp. 454457,
Describes the ccourrence and gives snalyaia
of the mineral mentioned, from amygds-
toidnl cavities In trap in the Farmdogton
} nills, Conn,
HAWES, (. W, 1878,
[Nute on the microseopical characteristics of
o Hrin section of Jora-Trisve sandstono
from the Counecticnt valley.)
In Geology of Rew Hampshire, by . H.
Hitcheook, vol. 8, pp. 219-240, pl. 12,
Remarks that all of the grains in the sand-
atone are conted with rd oxide of iren,
which eements them together and deter-
mings the color of the reel: The colored
‘{llastration accompany bug this note shews
the appearancae of o thin seetion 6F saind.
stone when viewed throngh s microscope.
HAWES, GEORGE W’ 1852,
On the mineralogical esmposition of the nor
mal Mesozole disbazes upen tho Aflantio
baorder,
En UL 8. Mot Muoes,, Proc., vol. £, 1881, pp. 120~
134,
Abstract in Neves Jahrhach, 1882, p. 4.
RBoeviewed by J. 11 Dang in Anv. Jowr. 8ei,,
8d sor., vol, 22, pp. 230-239,
Discusses the mineralogival composition of
trap rocks, dinbase, from Bergen hill, N.
7., and from Wast rock, Conn., with chem-
ical analysis of constituent minerals.
HAWES, ¢, W. Anglysis of trap by (E. 8. Dana,
75y,
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HAWES, §. W.—Continned.
Ciled on analyses of traprock from Waostrook,
Conn., (Frazer, "Toa, p. 44, E. & Daas,
7).

Cited vu somposition of Connecticut valley
i

trap (Feazer, *77, p. 311,
Ciled on componition of trap rocks (W. M.
Duvls, 83, p. 284
Cited on indwrated bitwmen in the veoleanie
} rocks of Comnectient ¢F. D. Dana, "78}.
Cited on miners] snalysis of trap from Bergen
hill, N. J. (Suzler, '34, p. |45).
Cited on wineralogical composikion of trap
raek from Counecticat {Frazer, 750},
Cited on petropruphy of West vock, Conn.
(Davis and Whibtle, 89, pp. 116-117).
Cited o plpe stom ™ amypdaloide in the trap
of Connecticut (Davis and Whittle, '89, p.
‘ 134).
Cited on socondary nrnerals of {eap vocks
) (How, 5, vol. 1, p. 386.)
Hed on fenp rocks of Coennectiont (Hoveyr
B, pp. 306-308;.
Hayeock B, Pa.  Analysis of trap from {{enth,
81, pp. 98-09).
Dgacription of (H. . Rogers, 58, vol. 2, p.
G&t) . .
Maydens station, Conn. Bandutone guarries pear
{Bhaler, "84, p. 127). '
HAYES, JOIN L. 1842,
| Rewmarks on fosafl footprinis from the Con-
neciiont valley sandstones.]
In Am. Assoe Geol and Nat., Proc., 1340-1842;

pyp. §5-56.
PBrief notice of remarks on the above subject.
HAYES, JOHN L. 1843,

[Remarks on reoent and fosslt footprints.]
In Am. Jeur. Sci., vol 45, p. 316,
Hrief remark on & paper by W. (. Redileld.
HAYES, 1, L, 1850,
[Comparison of recent bird tracks frem the
shére of the bay of Fundy with fossil im-
presulons of & similar origin]
In Boston Soe. Nab, Hist., Proce., vol. 3, p. 227-
228,
Hayweod, N. (. Analysis of ivon ory from near
(Kery, 'Th, 1. 225).
Breadih of Fewark rocks near (Olmetead, ‘24,
P-18).
Brief account of geology noar (MeLena!mn
'52, p. 189},
Boundary of Newark ares near {W. R. Jobhu-
pom, "B, p. 4. Mitchell, '42, p. 180,
Cenglomerate at (Emmons, '56, pp. 287-238).
Dip and airike at (Melenalan, '52, p. 168).
Dip of sandstong near (Kerr, '75, p. 285).
Fossil plants from (Emmeons, ‘57, pp. 105, 118)
Tron ore near {Kevr, '75, p. 225).
Mention of teap dfkes nesr (Burbank, 78, p.
152).
Rilicified trees near {Famons, 56, . 284),
Thickuess of atrata al {Foutaine, '83; p. 100},
Heatheote brook, N. & Sasdstone quarry ab
{Coak, 18, b 23).
Heatl's eoal mhie, Vo  Analysis of coal frowr
Macfarinne, 77 . 5156).

THE NEWARE HYATEM,

[BULLEE,

Heath's coal mine, Va, - Condinued.

Brief accoant of (Macfarlzne, '77, p. 507).

Brief refercacs to (Nubtall, 21, p. 86).

Exyrasions in {Taylor, 145, p. 48,

Notog on {Taylor, '35, p. 284},

Thickness of coslin (Grammnar, "18, p. k26-127.
"Faylor, "35, p. 283).

Hebron, €onn,  Depeription of trap dikes in pri-
ngey rocks in (Poveival, "42, pp. 425-424).
HEER, 08WALD. 1857,

[ A lefter eoncerning the geologioal position of
the rechs of the Richmeond coal field; Vir-
ginia, as indicated by fossil planis.}

In geology of North Ameriea, by Jules Mar-
con, Zurichk, 1856, p. 16,

Tubdished in part in Am. Jour. Sei., 3d aer.,
vol. 24, 1857, pp. 428429,

Quesiiony the aceuracy of certain determing.
tions of the genern and species of fossil
plaats from the Richmond coal field, Va.,
made by ¥, Fmmons and O, T, F. Banbary,
and states an opinion soncerning the age
of the reoks fromy which the ylants re.
farred to were abtuined,

HEER {0.].  Citéd on nge of the Newark recks of
North Carolon (Bunnous, '58).

Cited on ape of the Newark systom, (Dowey,
'B7. donos, '82, p. 126, Tea, '38. Zeiller,
88, 1, 698),

Cited on the age of the Richmond area, Vir-
ginia (Hall, *81, . 480, Liyell, '71, p. 363,
KMareou, 68, p. 16).

Cited on fossil plants froae North Cavolina
and Virginia (Mavoouw, '59, . 26).

Cited on the Newark flora (Makeou, '90).

ll@tdlexsburg, Pa. Trap dikes near (F1. 1. Rogers,
'58, vol. 2, p. 688}

Heiger's are pit, Pa. Report on (Frager, 77, p.
228,

HEILPRIN, ANGELO. 1584,

On o yremarkafle exposare of eolamnar trap
near Orange, New Jersey.

Tu Philadelphia Aead. Nat. Sci., Pros., vol,
38, pp. $18-320, pl. &,

A popular deseviption of an exposuve of col-
wmnar trap ab the locality mentioned,

HEILPRIN, ANGELY, 1847,

The geegraphical and geologieal distribation

- of animals.

New York (The International Sr:.ionhﬂn ag-
ries), 12 mo, pp. i-xit, 1-438, pl. 1.

Contains o general degeription of the fanua of
the Triassic antl Jurassic p&modﬂ, P 167
168,

HEINRICH, OSWALD I,

The Midioibisn colliery, Virginia,

I A, Tuat. Mining Fog., Trans., vol. 1, pg
3465359, supf)lmmm!&rv PATHE, pp. 360364,
pi. 5.

Devoted privcipaily {o mining methods, bhut
containe a detailed section of the cosl
seama ab Bailey's 1ill, Midlothian,

HEINRICH, 0. J. 1874,

The dlasond drill for deep boring, compared

with other systews of boring.

1878,
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HEINRICH, 0. J.Contiamd.
In Aw. ln%. Mining Eng.. Trans,, vol. & pp.
| 41263,

]u fiers to the motihod mc!(ustof Boring oer-
twin deop holos bt Midlothian, Va.
REINRBICH, 0. 3. 18%5.
_ [Remarks oun trap dikes sud on naturval coke
in the Richmond coal Aakl, Virginia.]

In The Engineering and Mining Journal, vol.
19, p. 85, ¥
A part of & discuasion following the remling
of a phper on deep boriug with » dismoend
drill, read by, 0. J. Heinrich before the
Amarican Institute of Mining Englneers,
Dec. 26, 1874,  Describes the natural coke
"of the Richmond eoal field, and atatea its
conneotion with trap dikes. Remarks on
the same subjoot were made by M, Coryell
and T, 5. Hunt.
HEINRIUH, 6. 3. - 1875a.
Deop boring with the diamend qdrill supple-
mientary papet).
In Am. Inst. Mi mmg Eng., Trans.,
183-188,

val. 3, pi.

Explalps the wiethod of boripg) coat, eto,, of

certain dimnond drill explorations made
uf Midlothing, ¥a.
HEINRICH, OSWALP J,

An acoouit of an explosion 6f fire-datnp ne the
Midlothian colliery, Chosterfisld county,
Va.

In. Am. Inst. Mining Eng., Traus., vol.5 pp.
148-161, ph. 3.

Accompanied by a section and plan of nuder-
ground work of the colliary referred fo.

NEINRICGH, O5WALD J. 18768,

The Midlothlan, Va., colliesy in 1874,

In Am, Inat, Mining Eng., Trang., vol 4, pp.
208316,

Gives s brief histovy of eval mining in the
Richmond coal fleld, and desoribos the
comdiition of the Midlafhian colliery i
1876,

HEINBICH, OSWALD J.

The Mesvzole formation in Virginia,

Tu Aw. Tnst. Mining Eng., Trans., vol. 6, pp.
227.274, phs. 5-8.

Reviewed by P Frazerjin Am, Nat., w‘ol 13, P
284242

Republished in The Vieginias, vol. 1, pp. 120
1246, 142-145, 185, 176-177, 100192,

1878,
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CORTENTS,
Page.
Tutroduction .ocoe e iiviiiiiinnaas s ]
Geographical disirfbufion of the Me-
sozeie formation in V:rg'mm, il
outlines nod areg. .o oo veee oo, 228-239
The eastern divislon .....vviveenans 229
The middls eastérm (}wimon ceees 225-232
Paylorsvifte doposit. ... ..oune 28230
Bpringfield deposit. ..l vl
Lichmond depostt. ...
The widdle westorn di_wsitm ......... 232
Anuis depesit....... berraiianras 232208

Farmville dopomitcuvvsssiines.  29-295
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BEINRICH, OSWALD J,— Continned,

CONTEN'Ts~—continmed,

. Page,
Phies west division. ... onv ..o 335239
Potunac deposit ... ... ... 285238
Barbonraviile depoaif ... ........ 2538137
Jurnes river deposit o ..o 247
Danville deposit ... ...o.oo.. 237239
])eacﬂpﬁmi of the rdcks comafitpt- '
ing the formation. .. ......... CRS-M5
Conglomerate . 239240
Randatones. . . vopae 240-842
Skades and shales. ..o ZAB-243
Limestones ... 243
LT LIRICTE
Igneans PocKa.coe v aiavnramreas 244
Accessory minerals .. ..., 244-245
General geologiont and stvatigraghi-’
cal characters of the formna- .
FR T3] R 24h-264
Detailed section at (G Midle-
thian coal mine .. ..., 256260
Section at Carbon hill. . .. .. 280
Fossil rewaing of the formation..... 26206
Eeonomic products of the formation.  206-274

HEENRICH, ©. 4. Abstract of paper on the
Musorole fovmation of Virginin (Frazer,
‘82, p. 138). )
Analysis of coad from the Richmond nres, Va,
(Clifford, 87, p. 10).
Cited on borings in the Richmoeund nm&, Va.
(Frazer, ¥, p. 408).
Citéd on tho eanee of the tiléing of the New-
arle (W. M. Davis, 83, p. 308},
Cited ou the commercinl development of the
Richmond area, Va. (Chanes, '85, pp. 22
28,7
Lited on the camposition of ceal Yrom the
Richmond area, Va, (Chanee,'85, p. 18,
Cited on fanlis in the Richmond aros, Va. (W,
M. Davis, '82, p. 304).
Clbed om the Newark of Virgloia (Ruassell, '80w).
Cited on relation of trap and sandstone in
Vieginia (W, M. Davie, "33, p, 288}.
Citend on section of coul-hearing rocks at Mid-
lothian (Clifford, '87, p. 23).
. Cited on thickness of Newsark in Virglnia
(Frager, 77, . 2700
Cited on Hlting of the sandstone amt feap of
the Richmond area, Va. (W. M. Davls, '83
- 303,
Cited on value of the R.iubmnn& cout field, Va.
{Hotchlkiss, '80, p. 92;
Welsts’ mill, Pa. Idipof conglomerate near (@'Xn-
villigrs, 83, p. 214).
Helours. Des{mpf,wn of genus (B, H:i’chwck
‘58, p. 140). .
Hemingway mouetain, Conn. Dsoription of (Ho-
ey, ‘B9, p. 3665, . )
Discussion of the origin of (Movey, '89, i 881).
Henderson, Ps.  Boundary of the Newark nm
(€. E. Hall, 81, pp. 28,84},
HENDERSON,J. T,
‘The vommonwealth of Georgia.
Atlanta, Giv., pp, i~vidi, 1-307.

1886,
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HENDERSON, L T. -Continued.

Contaigs a brief acconnt of the Nowark ays-
tem in North wsod. Seuth Curolina, and
shates thal trap dikes probably belongiog
to the sume aysbon ecenr in Georgia.

Henrico comuty, ¥a. Deseription of the Newark
in (W. B. Rogurs, 40, pyp. 73-78), R

Deseription of ravks iv (W, B, Rogers, 43, p.

R S ;

Thiskness of coul in (Geuommar, 18, pp. 126
zn.

Trial of the coal of, for Leating purposes (W,
R. Johaaon, "4, pp. 338-348, 360404}

KENRY, JOSEPH, 1851,

{Explanation of the accwmulation of watier
in the centor of raindvep impresaions.]

In Am. Assoc. Adv, Sel, Proe,, vel §,p. 75,

THsewsnion of o paper iy W, . Roldfeld.

HEXNRY, P. H.  Ansliyses of coke from Riehmoand
coal field by (Eyell, '47, p. 273).

Beury county, ¥a.
{W. B, Rogers, 19, p. T4

Heorbertstown, X. 4, Deacription of bills near (H.
B, Rogers, 40, p. 1311,

Hoth's (plt), Ya. Analysisef coal fron: (Williams,

| '83, . 82).
Hickervons, Ya. Beundarica of the Newark near
. {W. B. itogers, "0, p. 62}

Hickes’n shaft, Pa. Reporton (Frazer,'¥7, p. 222).

Hickorytown, Pa. Boundary of the Newurk pear
(C. E. Hall, ‘81, pp. 72-78. Laesiey, "85, .
texxi).

Highy mountain, Coun. Antevior trap ridges of
(Dnavia and Whitéle, 'S8, pp. 107-208).

Bescription of the main ridge of {Davis and
‘Whittle, 88, pp. 111-112).

Dietailed atudy of the geclogical strneture near
(W, M. Davis, "89).

Sketeh map of a portion of (W. M. Davis, '89,

B pl. 8).

Small map of north end of (Davis and Whil-
tle, 48, pl. 2).

Trap ridges near {Perdival, 42, p. 348).

View of, to illustrate structure (W. M. Davis,
Bn, p. 426). .

Highlund, Pa. Moention of trap dike in (Fraser,
84, p. 603). ‘
Wighiand lake, Conn. Description of trap ridges

- mear (Davis and Whittle, '89, p. 115).

HWigh wowntatn, N & Avalysis of trap from
{Cack, "08, p. 257).
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Boundary of Second mouniain trap mear |

{Couk, '8, p. 183).
Shales beneath trap sheet near (Darton, '90,
p- 28
Trap of ({ook, ‘52, p. 58]. ‘
Vestoukar trap near (Darion, ‘9, p. 28),
High polni, X, J. Elevation of (Cook, 68, p. 184},
Migh vock, Comm. Conyprniug trap ridges near
(Paredval, ‘42, pp. 3RE-3853.
Beacriplion of (Percival, 42, pp. 372-375).
High Spire, Fa. Boundary of the Newark near
{Lea, '58, p. 82. H. I*. Rogers, '08, vol. 2,
- 6685,
High torae, N, Y. Contact of trap and sandatone
beneaths (Davtou, 0, p. 50}

Bouadavies of the Nowark in
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i High torve, N. Y.—Continued,

Elevation sod chasucter of (Davion, "00, p. $8).

Flovaiiorrof (Kuasell, '50, p. 46}

Faolia near (Nugon, "8, p. 26,

Thickneas of trap shoot forming (Darton, 90,
. 4.

lllgktown., N. 4. Elevation of (Cook, "8, p. 1763,
Height of (Maelarlane, 79, p. 68).

HiH gnlund, Pa, Frap dikes near (H, ). Rogers,

58, vol. 2, . 688),
Hilshore, N. (. Broadih of Nowadk rooks near
{Humatoad, '24, p. 12).

Decom pasition of trap diked near (Burbank,
'8, p. 161} .

HilPs eoal mine, ¥Ya, Briof accound of {Mocfar-

lane, 'TT, p. 30T,
Notes on, (Taylor, 35, p. 284).
Thickness of conl in (Taylor, 35, p. 2623,
Hinkletown, Pa. Boundary of the Newsrk near
(‘B‘mmr’,‘ 80, pp. 10,96, H. I, Rogors, 58,
vl 2, 1. 60R). .

Hitoheock cuhinot, Amborst college, Mass, De-
woriptive catalogue of footprints in (C, H,
‘Hiteheock, 65),

HITCHCOCK, CHARERES H, 1844,
Lpressions (chiefly tracks) on alluvial elay,

in Hudley, Mass.

I Aan, Fenr. Bed., 3 ser., vol, 19, pp. 391806,

Desoribos & number of recent footprints and
ofher markings, and ina footnote, p. 892,
ntates briefly sume of the varions views
tist have been advauesd in referemce to
the age of the Conneeticut valloy sand-
stone.

HITUHCOOOK, CHARLES H, 1869,
[Repart on copper mine at Flemington, Now
Jorsay.] BeeHitchoovk, E., and O, Hitcheock,
1859,

HITCHOOCK, CHARLES H. 1865,
Proface [fo supplement to the Ichnology of

New England.]

In supplement fo Ichnology of New England,
by Edward Hiteheook, pp. ix-x.

Ttelaten to the pabliestion of the 'sapple
ment,” and (o spectmens of feotprints ab
Aanherst college.

HITCRCOCE, CHARLES H, 13664,
Deseripbive eatalogae of specimens in the

Hiteheock ichnologival csbinet b Am-
harst cotlege. ‘

In supplement to gle Tchnology of New Eng-
lamd, by BEdward Hitcheook, pp. 4193,

Deseribes specimons of footprints, and gives
localities from which fhey wore derived,

HITCHCOCK, CHARLES H, 1366,
Desiription of 4 new repiilian bird from the

Trias of Massaohusotts.

In New York Lye. Nat. Hist, Anu., vol, 8,
1867, Py 301-302. -

Treneribes the footprints of Tarsodactylng ex-
pansnd, fronruwear Twrnera Falls, Mass,

HIYCBCOCK, CHARLES H. 1867,
Rlementary geology. '
See Hitcheook and Hitchoook, 1867,

HITCHCOCK, CHARLES H. 1871,

Goological deseription [of Mijwachosetis},
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BITCHOOCK, CHARLES H.—Continued.

In official topographical atlas of Masszehu-
aetts, by H. F. Walling and 0. W. Guay.
Boston, foliy, pp. 17-23, and map.

Containg a brief sketeh of the general geology
of “the state, accompanied by a colored
geological map; alse a Hst of foagil foot-
prints foend in the Newark systew.

HITCHCOCK, CHARLES H. JLIE N
The Coal Measures of the Tnited States.

I statistical atlas of the United States, by
Francis A, Walker, pp. 12-14, pla. 11, 12,
Containg a brief aecouvnt of the conl Aelds of
exstern Virginia and of North Careling.
Accsmapanied by two maps, one {pl. X5
showing the distribution of ceal feldaand
the other (ph X0} a genoral . geologieal
mwap of the Uniced Btates, compiled by .

H. Hitehieock and W. P, Blake.

RITCHCOUK, CHARBLES M, 1877,

The relation of the geelogy of New Hampahire
to that of the adjacent tervitory.

In the geology of New Mampshire, by €. H.
Hitgheocek, vol. 2, pp. 3-36, plop. p. 8,

Cantains abrief reference to the Nowark tooks
of the Connectiout valloy, Nova Scolia,
New Bronswick, ete. These aveas nre
shown on the map ep. p. 8,

HITOHCOCK, CHANLES H. 187V7a.

Geology of the Connectiont valley "distriet [of

. New Hampshire}.

In geology of New Hampshire. Caneord, ¢ol.
2, dto, pp. 271407, 425462, and 7 plates.

Refers brietly to the position of the north end
of the Connectiewt valloy ares, and the
presemee of o heavy conglomarate in
Northiield, Mans.

HITCHCOCK, CHARLES M. 1881,

Geologloal map of the United Staies. compiled
by C. H. Hitehoook,

New York. Published by Juling Bleu.

A wall map; seale 20 miles to an inch.

Map, geological, of the United States (0. I
Hitcheook, '81). .

RITCHCOCK, CHARLES H. 1884,

The geologionl map of the United States.

I Ami. Inst. Mining Bng., Trans., vol. 15, pp.
405488, nrap op. . 486,

Contains un acconnt-of provieusly pudlished
geological maps of the United States and
Canada, and shows the distribution of the
Jurasste amd Trinssie sydtems of the
United Stutes.

HITCHCOCK, CHARLES H,

Racent progress in ichnology.

In Boston Sco. Nat. Hiat., Proe., vol. 24, pp.
117-187.

Presents o reviged Lst of the footprints of the
Newark system, and gives descriptions of
several new species, Nolices also the lo-
calitles wheve footprints have been found
in New Jersey and Pennsylvania.

HITCHCOCK, CHARLES H. 18589,

{ Reafiarks on & paper by Adreus Wanner, eon-
cerning the discovery of fosail tracks in
the Newark rocks of Yevk somity, Pa.]

F88E,
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HITUHCOCH, CHARLES H.—Contiuned,

In Am, Apgoe, Adv. 8ci., Fraa., vol, 87, . 186.

States dkat foasil foutprints recently discov.
ereil in rocks of the Newarle system of
New Jorsey and Pennsylvania belong to
the same genera s the fracks previously
dieovered in fhe Conneeticut valley .

HITeHCOUK, CHAREES H. 1590,

The use of the torms Lanrentinn and Neowark
in geologieal treatises,

In Am. Geol,, vol. 5, pp. 197-202,

Reviewed by 1. . Russell in Am, Geol, vol. 7,
PP, 208241,

A review of & paper on “Tha Newark Sys-
tem,” by I. C, Buesell, (ires reasen for
ohjecting to the use of “Newsrk™ as a
Zronp nama, pp, 200-202,

HIITCRCOEKR], €. H. Desceiption of Grallator
gracilis by (E. Hitcheook, ‘63, p. 3, pl. 9.

Note on Anouwepus gracfilhmus (B, Fiteh-
cock, 'G5, p. 6).

Plants collesfed by. in the Newark sysfem
(Newberry, 88, p. 92).

Remarks on Eroutozoum giganteum by [E
Hiteheook, ‘65, p. 23).

Bemarks on the origin of the Connectiont val-
ley sandatone {Whitney, '60).

HITCHCOCK, C. H., and W. P. BLAKE,

Guological map of the United States,

Ity Statdstical atlas of the Tuited States, haged
on the Ninth Census, 1870 {efe.], by Fran.
eis A. Walker, pla, 13-14.

Firat publisiied in the repects sf the Ningh
Cengns of thoe United Stafes, by F. A,
Walker. Appeared also in the statistics
of mipes and mning, by B. W, Raymond,
1873; in “Special report on the Swith.
sopian. ¥mstitevion for the Centonnial,”
Washington, 1876; and in * Atlag of the
United Btates and the World,” by Gray,
Plhiladelphia, 1277,

A compited map showing the distribution of
geatogical formations fn the United States.

FITUHUOCK], EDWARD, 1815,

Houthampton lead mine and hasaltio colnmos
at Mount, Holyoke, Mass,

T North American Review, vol. 3, pp. 334-338,

A popular letter on the snbjects referved fo in
the title.

HITEHCOUR, EDWARD. 1818,

Remarks on the geology snd mineralogy of a
seotion of Massachosetts on Conneoticut
vhver, with & part of New Hampalkire and
Vormont,

In Am.Jour. Sei., vel. 1, pp. 106118, 436439,
and map.

Describbs in general terms the geclogy in the
neighborbood of Mouniz Holyoke wnd
Tom, Maaa., pp. 105, 108, and map.

HITCHCOCK, EDWARD, 182,

A sketeh of the genlogy, mineralagy, and
weenery of the rogton contiguons to the
river Connecticut; with a geologioal map
and drawings of organie Temaing; and co-
anstount hotanical notices.

1874
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HITCHCOUKE, EBWARYD—Continued,

In Am. Jour. Sci, vel. 6, 1885 yp. 186, 201236,
pL 8, and map op. p. 88; vol. 7, 1824, pp. I~
0, ph. 1.

Deacyiboy the Newarl. rocks of the Comnecti-
out vallay, in paré under the name of the
04 Bed sandstone, vol, 6, pp. 39-42. The

. S greapstone dikes’ in the (3d Ted sand-
gtone ire described on pp. 58-89, aud their
orlgin discassed on pp. §8-41,
division of the Newark yeceives atlention
wmider the name of the * Coal formation,
pp. 8180, In vol. ¥ the scepery of the
Connecticat valley is deseribed, and in
thin connection the relief of several trap
Lills receives attemtion.

H{ITCREOCK], E(DWARD]. 18824,
Notive of o singular conglomerate, aud of an
interesting locality of trap tuff) or tufa.
In Am. Jour. Sei., vol. §, pp. 244-247.
Prencribes oxposured of teap tufl on the sast
sitle of Mount Tom, Mass.

HETCHCOCK, EDWARD. 1524,
A geological and agriealfaral suxvey of the
digtrict adjoining the Bzie canal jn the
State ol Wew York, part 1, containing a
dessription of the rock formations; to-
gother with a geclogical proefile; exbond-
“ing from the Atlantic o Lake Erie.
Albany. 12me, pp. 1-103, pis, 1-2,
The sestions actompanying this reporé show
the positions of the Newark rocks nod fa-
sociated traps of the Counnections valley.

HWITCHCOCE, EDWARD, 1828,

Miscellaneous netices of minefnd localities,
with geologicsl remarks.

In Awm. Four. Scl., vol. 14, pp. 215-230,

Refers briefly to gu exposure of sandatone he-
neath trap on the anst side of Mount
Holyolte, Mass., p. 218, and records » fow
fiote conperning the small cutlying New-
arle area in Woodbary and Southbury,
Conn., pp. 27-228. )

HITCHCOCK, EDNWARD, 1882,

Repurt on the geslogy of Massachusetis; ex-
amined nonder the direction of the govern-
~ment of that state, Juring the years 1830
and 1821,

In Am. dour. $oi,, vol, 23, pp. 1-90, sad map op.
p- 1

Contains a brief account of the sandstone
slong the Comectiont ehver, buf refers
principaily to its value as a baildiug stone.
The formation is termed the Wew Hed
randatone.

HIPCRCOCK, EDWARD, 1885,
Roporton the geslogy, minerslogy, and botany
of Mussachnusetts, in four parts; Part 1,
Boonomic geology: Part 11, Topograph-
Tiesl geokogy; Part i, Scientific geology;
Part 1v, Catalogue of anhuals and plants.
Amherst, 1835. Secondd edition, corrected
and anlarged, pp. b-xii, 13-702, accompanied

by dto atlas of 19 plates.

THE BEWARK SYSTEM.

" Another 7

{BoLL. 85,

"HITCRCOCK, RDWARD—Continned.

T First edition of Part 1, Eeenomic g«o]ugv
Amherst, 1832, pp. 1.70, and geologieal
map of Massachuuetts,

Firat edition of full report, Amberst, 1833, pp.
fxit, 1682, and d4to ntlas of 19 platea,
The contents of the 2d. ed., so fax as it relates
1o the Newark systom, 18 ns foilows:

Page.

Newark system of Massachuselis

briefly described ........... 20
Greenstone (frapy division hriefly de-

sepibed . 23-24, 31
stumary of lirestone in the Conmec-

tiout valley . 38.39
Bailding stono hriefiy doscribed... . 4847
Goak. .o voo B354
COPPeE G108 i T1-T2

Petailedaceonntolthe Newarksyatem $31-251
Mineral eharacter 6f the sandstons 215-219
Tnpﬂgrsiphy of the red sandstone. 220-222
Dip, directivn, andthicknessof the

slrata. ..o e 273728
Miniral comtents. . ... 228234
Copper......... W 228270

220-232
22-233

Loud, zine, nud iron

Irom gand . oo.ouv... 233
“Ratien stone... 233
Batin spar. ... 23
Sulphate of l)aaym oy
Salphato of gtrontia. . 234
HBalphate of Hme .. ... 234
Organic 1emaids . ..o - 254-243
Animal vemaing. ... ... 237243
Tebthyolites 248-239
Motlusen. ..o 289
ZoBphyta cov it 209-242

Theorefical considerations
Cireenstone {(trap} described. .........
Mingralogiosl characters. ..

Hornblende and feldapar. ... 300
COlummar ..o oeennea. e S0-402

Compact: 402
Chiefly greenish compact ﬁld

BIHAT. - v v e mvnmr s n s rr e en 402
Tadarated ekbay. ... 402
Hornblende, Angite? and feld-

LTS R, . W
Porphyritie .cooveenenan oo 403404
Asnygdaloidal. ... PO « 404405
Conereted 405

Tufhceons. . 405

Topography of greenstane (lr:sp) 405-414
Situation of greenstone (trap) in

relation to other rocks ...,
Chemical effvets of preensiono

411431

~ {trap} upon other rocks ... 421425
Minersl coutents. .......oo.vavl.. 125431
Thevratical considerations. . ... .. 431484

The, resemblance in external
character between some va-
rieties of our greenstones
and the products of exist-
ing VOlCHROOR, cnvia s evrr o 401380
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HITCHCOCK, EDWARD - Continmoed. l’ﬂgﬁ. HITCHCOCK, EDWARD _Continned, Page
Greenstens (trup) described- Continnad. A repring of & report by H. D. Rog- .
Thesretical considerstions—Continued. ere, L. Vamaxen, H. Q. Taylor, B,
The colnmnar stroctore of Fmmonsg, and T. A. Conrad, of tha
EIrEenstone ........... 4482 Association of American Geolo-
The irregular manner in whlch glats, onthe Oeaithichnites or foot-
greenstone s Intruded marks of extinetbirds in the [ New-
smong stratifiod roeks ... 432 | wrk syatom] of Massachnuetis and
The nechunieal effects of Connectiont, observed and de.
greenstone upon the strati- seribed by Prof. Hitehoook, of
ek roeks i 432-434 Amborst ... 2a-3n
Tncenformity of the Nework system Coal in the Connectiont valley. .. 188-143
. with primacy strate ..o ooann .. 510 Truprocks (greonstone) for building. . 152-1563
The trap system .....o.avminera . BI04 Sandstone quarries. ... oceiciiinie, 186181
Catalogue of speciurens from the Now- Rooks suitable for whetatones and
AR BYBERI . et 656657 grindatones .. . 213-214
Cutalogue of specimens of trap ...... 068870 Kocks suitahble I'ﬂr ﬁag,afnuo& 4
BITCHCBCE, EBWARD, 1886. Sc:sl}b;,ra;}la:u geology-.....-. - Mlnzhﬂ
- ., s Mount Folyoke. .. ... . 21243
Ornithichnology. Description of  the foot- Titan's pi 245244
marks of birds (Ormithiehnites) on New Sh 8 Qe - -
Titan's piazzs. .o 24246
Rod savdstone in Maagzehnsetey, ’
: Mount Tomw . . 248247
In Am. Jour. Soi., vol. 29, pp, 307-340, and S
Sagar Loaf. . .. 247-248
8 plates. Moant Tohy. .-cocoveen. v 248-240
Abaf;;et In Neues Jahrhmﬁz. Pl 467- Valley of the Connectient. . . 956250
Refers to carly dlscussion of fossil-footprints Lurners Fadls............ ara-aTy
— . Holyokufalla...... .. FTT-278
in Messachusetts, wentions severs! Jocali- . .
; ; Sonth Hadley Falls oou........0. 284265
thea at which they ooour, discusses the .

? The gorge or glen in Leyden..... 285286
nattire of the animals that made the A tabalar view of tho rocks of Masen.
tracks, and describes and ﬂgums several v ohF
spocion. chusotts . e amen 308

v ‘The Newark syat.ﬁm (Maw Rul a;smd
HYTCHCOCK, EDWARD. 1837, stone} desoribed. .ol
Researchies in theoretical geology by H. T. Lithological charicbers. ..........
e La Beche, with a preface and notes by Conglomerats ooveeriarenean.

Prof. Edward Hitcheock. Tufareans conglomerats. .

New York. I2mo, pp. ixv, 1342, Sandstone ..ccvevvenveans

‘Contains a note on the fossil fAshes of the HBRLE . o e
Connectiont valley, p. 267, and also on the Limestone. ... ...........

fossil footprints of fhe same reglon, “pp.
-

HITCHCOCK, ERWARD. 1837a,

Fossit footstepa in sandstone and graywacke.

In Am. foux Sol., vol. 3% pp. 174170,

Abstract In Neunes Fahrbpeh, 1837, pp. 602
603,

Mentiops theadvance that has been mado in
the study of the fossil footprints of the
Connecticat valloy and gives a list of
apeetos deserihed,

HITCHOOEK, E.
- Oroithichnites in Connectiout,
o Aw. Jour. Bel., vel. 31, pp. 174175,
Brief mention of additions! lecalities in Con.

18875,

nectlout at which fossil foobprints have |

been found. 'The foctprints are desoribed
brielly and their names given in wome
inatanoes.
HITCHCOCK, EDWARD. 1541,
Final report on the geology of Massachosetts.
Northampton, 4to, vel. §, pp. b-xii, 1n-11a, 1
208, pla. 1-14 and a map; vol. 2, pp. 300~
381, pls, 15-56. ’

The eontents of this Teport, so far as it to-
lates to the Newark system, is as follows:

Tepography of the formation. ... 446447
Pip, strike, and thickness of the
235 0 $47-448
Mineral contenta
Organde remains. ... ..
Vogetable romains.,
Animal remains. .
Foasil footmarks. .. .
Loocalitdes ..........eviuai.. 485487
A general description of the
natnre and situatlon of the
fosails. . .ooooiiieiiaan. 487474
Specific Qescriptior of the

footoiaeke ....vovvvarme. oo 472501
Impression of raindrops..... $01-503
Fousil bones.........., PR B00-504
Tracks of living animals .._...... BOJ-GoE
Conclosion from all the facta. ... 508-526
Artestan wells......ooovuvein 525

Theoretical considernttons relat-
ing tothe formation generally . 526-531

Groenstone (ITapl. cooavvaniuienscnun. B41-663
Lithological character............ B41-645
Hoernblenite and feldspar..... G641
Colmwnar tap. oo eeaoo. .. 641-643
Compaok trap....vw qereneonan 643
Indurabed ¢lay. ..cvoriaenan. 64d
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HITCHCOCK, EDWARD-Continued. Tage.
Eroenatons (trapl--Continued.

Lithological charactar— Continoed,
Amygdaloidal trap........... 6Gi4-645
Conereted trap. .. - 645
i P R e N 645

Fopography of the greenstune
[T 1) G40-050

Sitnation of the greenstone in re.

tation to otherrovka. ....... 830-656
Dikes of greeustone ......... 655650

Chemfoal effects of groanstone on
Other Ttk v vemnna e e e, 657660

Mineral conients of gr b
(15 225 BON.-A63

Newark wystem........ raunrarrs 712
Catalogue of specimens from the
Newarl system e ey ann. ROL-806
Catalogae of sproimens of greenstons
trap) .. fivivenetesenesen 8182820
FHTCECOCK {EBWARD] 1541a.

[Remark oo joints aud foactares in the samd-,
atone and trap of the Connestiont valiey.]

I Am. Jour, Sci., vol. 41, p. 178, and also in
Am. Assoo, Geol. and Nut., Proe., p. 25,

Brief abstracts of remarks en a paper, by
Prof. Mather, concerning jeints in rocks,

HITCHCOCK, EDWARD,

First amniversary dddress hefore the Assvoia-
tion of American Geologlats, at their sec-
ond ~ annuwal meeting ab Philadelphia,
April 5, 1841,

In Am. Four, $0i., vol. 41, PP BRI,

States briefly the geographical distribation of
the Newark system and disousses the
question of its age, pp. 244-245. The “New
Red sandstone system”™ Is mentioned on
I 26T,

HITCHCOCK [EDWARD]. 1842,

On & new specles of Ornithichoite from the
valley of the Counocticut river, and on the
raindrop impressions from the same local-
iy,

In Am. Jour. Sei., vol. 43, p. 170; also in Am.
Adsoe, Geol. und Nat., Proo., v, 63,

Title of paper only, followed by remarks by
Charles Lyell and IH. D. Rogers, W. B,
Rogers, Benjamin Silliman, jr. {Q. 'W.]
TRedfietd, sand Fobn L. Hayes.

HITEHCOCK, EDWARD, 18438,

The phenomena of drift, or glacio-aqueons
action in Nerth Amerios, between the
Fertiary and Allnvial periods.

I A, Assoc, Geol and Nat., Trans., pp. 164-

| 221, pls. 7,8, 8.

Describes hriefly the general geology and
topographical features of the region about
Mount Tow and Mount Holyoke, Mass.

BITEHUOUK, EDWARD, 1843a,

Description of five now spacies of fossil foot-
marks, from the Red sapdstone of the
valley of Conneeticut river,

X Aw Assee. Geol. and Naft., Trans., pp. 254
264, pl. 1L

Devoled principaily to the dcscnptirm of naw
spacies of fooiprints; obiained near Tur-
ners Folle, Mass., by James Deane.

THE NEWARK SYSTEM.

1841h. |

{buLr. 8.

MITERCOOK, EDWARD, 18455,

Deseription of several apecies of fossil plants,

from the New Red sandstone formation of
Cobneeticut and Massschusetts,

In Awm. Assoc. Geol. and Nat., Trans., pp. 204
298, pl=. 12, 13,

Daoscribes briefly the character of the rocks
forming the amatl Newark area at South-
bury, Consn., amd gives the results of a
microsoopival examination of & specimen
of fossil wood found there, Fragments of
fossil farns from localities in Masaacha.
setis are aleo briefly deseribed.

4
HITCHOOCK [EDWARD], 1544,
The teap tufa er voloanic grit of the valley of
the Connectiont viver, with inferences ns
to the relative age of the {rap and aand.
EtOTre.

T Am. Jour, Bel., vol. 47, Dy 103104,
Abstract of remurks desoribing the character
of the tufs, methed of its formation, ete.

HITCHCOCK [EDWARD]. 15844m,
Report on ichnrolithology, or foast] fostmarka,
with a description of several new species,
and the coprolites of birds, fromy the val-

oy of the Connectieant river.

Iu Aw. Jour. Sel, vol. 47, pp. 202-322, pls. 3,4,
Abstract ibdd., pp. 118-114; also in, Nenes
Jahrbuoh, 1845, pp. 753-757.

Reviews the disoussion of the question of first
discovery of Tossil footprints in the sand-
wione of the Counectiont valloy, describea
soveral new species of footprints, and dis-
canser the matnre of certain coprolites.

MTCHCOOK, EDWARD, 1544b.

Digcovery of more native copper in the town
of Whately, in Massachusetts, in the val.
ley of Connectiont river, with remarks on
ita arigin.

Tn Am, Four, Sci., vol. 47, pp, $23-223,

Pescribes the ovenrrence of 8 mass of native
cupper in the drift at the locality men-
tioned.

HITEHEOUK, EPWARD, 18440,
Geologionl map of Massachusetts: Scale b
miles to Linch, or gyygyys 1844
On wall map of Massachugetta.
HITCHCOCK, EDWARD. 13444,

{On priority In the discovéry of fossil fout-
marks tn the sapdetone of t}m Connet‘tlout
valley.}

In A, Jour. Set., vol. 47, pp. 380-399,

TDavoted to the question of priority in the dis-
vovery of the footprints in guestion.

HITCRCOUK, EDWARD. 1844e.
Explasation of the geological map attached
to the topograp!ucal map of Masaachn-

setis,

Roston, 121&0, P 122,

Contains a brief deseription of trap smé trap-
tuifor tnfaceons conglomernteocenrring in
the Connecticnt valley, and also refers to
the distribution of the Newark sandatons
in the same region.
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HITCHCOUK, ERWARD. 1546,
An attempt to name, elassify, and deseribe the
animals that made the fossil faotmarks of

New England,
In-Am. Assoc. Geol. anid Nat.,

. meeting, pp. 23-25.

¢ Presents o lstof families, genera, and species
of the anitnals that made the footprints in
the Neowark rocks of the Connecticut val-

Proc., sixth

Iey. A revised classification based on a'y

new set of messurements.,

HITCHCOUE, EDWARD, 15452,

Remarkable facts respecting Lhe wmagnetie

. potarity of trap rvocks in New Engiand.

In Am. Assec. Geol. and Nat., Proc., sixth
meeting, p.3%,

Brief abstract of & paper reeording observa-
tions on the magnetic atiraction of the
trap rocks of the Conneetlont valiey,

HRITORCOCK, EDWAED. . 1848b,

Analysis of eoprelites from the New Red
aundstone of Now England.

Ses Dang, 8., and E. Hitcheook, 1845,

HITCRCOCK, EDWARD.
{Miscellancous remarks
mavks.]
T Am. Foar. Sei., vol. 48, pp. 62-84.
Brief remarks on very large footprinta found
principally in Northawmpton, Mass,

HITCHCOCK, EDWARD, .

185450,
npon  fossil foot.

1847,

- LITERAT{RE.

Desoription of two new specivs of fossil foot.

marks found in Massachusetts and Con-
nectient, or of the animals ibat wade
them.
In Am. Jour, Sei., 2d ser., vol. 4, pp. 46-57,
Descriles twe new gencra of foolprints, re-
preaented by o single species each, from
South Hadley, Mass. Discusses alse the
conititions nnder which the footprints in
the sandstone of the Comnecticnt valley
were made.
HITCHCOUK, EDWARD. 18474,
Ou the teap toff, or volearte grit of the Con.
neatiowt, valloy, with the bearing of jts
Jdstory upon the age of the trap rock and
‘sandstone generally in that valley.
In Am. Jour. Set., %l ser,, vol. 4, pp. 198-207.
Describes the lithoogieal charecters of the
various trappean yocks of the Connecticut
valley, explains the strneture of mounts
Tom and Polyoke, and the topography
of the trap ridges; dlso considers certsin
organic remains nasociated with the trap;
discnssges the mode and the period of the
produeiion of the trap,
HITCHGOCK, ERWARD, 1548,
+ An attempt to diserhninate and deseribe the
apimals that made the fossil foetmarks in
the Tnited States, and espectally Now
England.
In Am. Aeid., Mem,, n. s, vel. 3, pp. 120-256,
plia, 1-%4, and a t.abli) op. p. 256,
Disemsses the principles on which animals
are classified from their feotprints. De-
peribeos large miber 0f geners and spe-
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cies. Tl matier comtaibed in this paper

i emrbodied fn Hitoheook s tater work on

the “Iolnology of New England,’ 1858,
HITCHCOCK [FDWARD, 1858,

[Bemarks on the fossil feotprints of the Con-
neciiont vailey. |

Boston Soe. Nab, Hist.,, Proc., vol. 4, pp. 375-
379,

Gives an aceount. of a measured seotion acrosy
the Connecticat valley, showing a great
thickness of strata. - Thickness of rock
shove the Lighest footpring fornd is also
stated.  Considers that the dip of the
sandetone containieg foeobprinte has nob
beew cansed by the intrusion of trap.  Tn-
fers that the entire thickuess of sandstone
can not all belong th the Newark systom.

HITOHCOCK, EDWARD, 1835,

" Deseri piton of several seetions messared
geross the sandstone and frap of Connecti-
ouf river valley in Massachusetts,

In Am. Asgsoe. Adv. Bel., Proc., vol, 9, 1856,
pp. 225287,

Describes briefly the principal facte resutting
fromt, Yhe mensurement of three sestiona
acroes the Conpectlent vallay, located at
‘Turners Falis, Mount Tom, and Chicopee,
Masy. The thickness of the rocks is
stated as well as their probable age.

HITCHCOCK, EPWARD. 15556a.
Elementary geology. )
New York, 80th ed., 12 mo, pp. l-xviil, 18434,

pl. 1.

Earlier editions not noted.

Given n lrief socount of colomuar trap at
Moomt Holyole, Mass., pp. 87-88,

Describes briefly the footprintz and rain drop
hapressions of the Connectiont valley
sandstones, pp. 181-190.  Disonsses the
age of the Newark system, pp. 407-409,

RITCHCOCK, EDWARD, ) 16855k,

Additional facts respecting the trackk of the
Otozoum Meodil on the Liassic sandatone
of the Commectieut valley.,

In Am. Assoc. Adv. Bei., Proc, vol. 9, 18064,
p. 228,

Describes oertain fealures of the tracks men,
tioned, and states localitids at which they
have boen, discovered.

HITCHCOUK, EDWARD.
Outlines of the geolegy of the globe,
Boston, 3d ed., pp. 1-138, pls. 1-8, und twe maaps.
Gontalns & short aceonnt of the Wewark sys-
tem and a brief discussion of its prebable
age, pp. 06-90.

HITCHECOUK, EDWARD. 1856643,
Description of a new and remarkable spocies
of fossil footmark, from the sandstone of
Turners Falls, in the Connecticnt Valley.
[Pard 2 of an arxticle entitled “On a now
forsil fish, nnd now fossil footmarks. |
In Am. Jouwr. Soi., 2d ser., vol. 21, pp. 97100,
Absiract in Nouea H.hl])ll(‘]:l 1856, . 207288,
Duseribes the geups Gigandipus, and the
spécies &, caudatus.

1856.
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HITCREOUK (EDWARD], 1857,
© [Om some regnlar, polygonal depregsions found

in the sandstone of the Connectiont val. |

ley.]

In Beston Sec. Nut, Hist,
1858, p. 1L

Brief deseription vi the dopressions, with the
statement that they might have beon made
by tadpoles.

HITOBRCOCK, EDWARD,
Tehuology of Now England.

Proc., vol. 6, 1856~

1558,
A reporh on the

ssndstene of the Conmectiond valloy, ox

pecially its fossil footmarks, mule to the
government of the curmnonwealth of Mas-
sachnselta.
Bosten, dto, pp. i-vii, 1-230, pls, 1-LX.
Roviewod in Am. Four. Sot., W ser., vol. 27, yp.
270272, ’
Abstractin Neuwes Johrbach, 1858, and in Api.
Jomr, Sel., 2¢ sor., vol. 21, pp. 270972,
The following is an abstract of the contents
of this volume, as given on pages v-viii:

Page,
Bibliography of North American fos-

il foofmarks. ... aeeenmanares ix
Hiatory of thesubject ... ... 1-5
Genlogical position of the Commecticut -

Tiver sandstone . ...ovaaooa.. 5
Geeloglealyéctions across the Lomlec t-

fenfvalley i 113

Mp and atrike of the steata. ..., 10

Varicties of rock. ..oovivinain e 1)

Thickness of the atrata. . ... 1

" Inferemces from the soetions. ..., 13
Mode in which the sandstone hag been .

elevated. .. ... A e 15

Mode bn which the trap reck has been
Clntroduaced into the sandsfone. ... 17

Final soncinsions as to the ago and

equivaiency of ttm Connectiont

river sandstans. ... oL 20-23

_Characters in the feet of antneals fon-.

gtant and distinctive, Rlustrated

by the study of the feef and foob-

prints of Mving sunimals.......... 2443
Names and classification of the Lith-

ichnozoa, or feotmarl animals. ... 46
Defailed descriptions of groups and

T 1 48.51

TLoealities where footprints have

been obfaived in the Connect-

icot valley 49
Group 1. Marsupislotd animals 3460
Group 2. Pachydaotylous or thiek- ’

toad birds, .. iniiiiiciii e 635
Group 3. Leptodactylous or marrow-

tood bieds. ..o 2093
Gronp 4. Orndihoid Lizards or Datra-

chians......... e e————s .-
Gworp §, Tdzards .......

Group 6. Batrachians . ..
Group 7. Chelonians ..
Group 8. Fishes
Group %, Crastaceans,

Pt N C O

Groap 9. Aunelids ........ erveaaans 160-185 |

THE NEWARK SYSTEM.

fouLy. 85,

HITCHCOCK, EPWARD—Continued.
Opinions of zoclogists and anatomists
a8 to the wharaoter of some of

Fago,

the invertehrato tracks, ... 165
|Contajus observations by J. D.
Dang, Foseph Loidy, and Louis .
Apansie.]
Tabular view of the Lithivhnoren. .. 201-205
e Other phenomens connected with er
Hustrating the footsuarks... 166-172
Tmpressions of raindrops. . 166
Gas pusinles........... 8
Ripple marks .. 168
Beptarin............. 160
Bun oracks and mud veins ... 189
Fucoids and othor foastl planta. 170
Teaclks of recent animals and rain- .
BEOPS OB CIEY - v vinvr e s 170
Results sind comclusions as to the eir-
ciernstanees under which the foob.
marks were formed ... ... 172-17¢
o Synoptical view of the spocies and
Teinds of animals ...l 174
A more pepnlar desoription of the
footmark animals in the severst
EPONPS - oannae et ta e 175190
Controversial ..o ool il 151-199
Glossary «.van.- PR A 267
The platos acconpanying this volu.me
are as followa:
Plate,
Sketoh of the Moody footmark quarry,
South Hadley, Mass, .......ovenae . 1
Tehno-geclogical map of the (‘onmwtt .
[t R P A 2
Sectiona acrosy the Connecticut valley 3
Appieton cabinet, exterior and inte.
rierviewsol. ... il 4
Plant and shell in sandstone. . ... ... .. 5
Tracks of living animals, efc ... ... [}
Pants, footprints of livinganimals, ele. 7
Qutline drawings of fossil footprints. 831
Ahpded lithograph of footprinty of )
OHBBOTIR <o o mcev i ivnar v ans 22
Outline drawings of fossil footprints
and other markings . ...o.ooona st -3
Footprint of boy and of a ed, cte. .. 32
Ouflice drawings of fossil footprints.  33-37
Shaded Jithograph of fossil footprints,
[€: 7 T Ceresenaan P 38-60
HITCHGOCK, E. 1600,

{Catalogup of rovks, iminerals, and fossils in
the Massachusetis state cabinet. ]

In sixth nnnual repert of the seeretary of the
Massachusotts Beard of Agrieulture
jete.], Toston, 1858, appendix, pp. i-xix

Contping a lis§ of specimens, including sam-
ples.of vock, fossit plants, fossil fishes,
and footfirints, froin the Newark aystein
in Massgehusotts and Conveeticut.

HITCHCOUK, EDWARD. 1864,
Additioual facts respecting the Clathropteris

of East. Hampton, Masa,
In Az, Assoc. Adv. Sei, Froo., vol. 14, 1861

pp. L& 8—1.'3‘]
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HYTCHCOCE, EDPWARD--Continued.
Reeords sowe of the charaeteristics of the
fousil forn wentionnd,
HITCHEOUK, K. 1860,
Remarks upon certain points in ichnology.
In Am. Asson. Adv. Sei., Prow., vol, §4, 1881,
pp. 144-158,
Refors to the characteristica of fossil font.
prints and their paleontological value,
HITCHOOUK, EDWARY, ™ 1863,
Neow facts and conclnsions respecting the fosell
feotmarks of the Cennecticnt valley,
In Am Foar. 8ol 24 ser,, vol. 34, pp. 46-57.
Records additional olwervations and conelu-
stons coneerning the fesstls mentioned.

HITCHUOUK, EDWARD, 1.1 8
Supplement to the Iehaology of New Eug.
landd.

Boston, 4to, pp. i-x, 196, pla. 1-20.
Notics in Am. Four, Sci, 2d sec., vol, 49, p,

303
CONTENTS.
Page.

Letter from the snthor. ... .. e vhi-wiit
Preface by the editor {C, H. Hitch-

[ N ix-x
Additiona fo the ichnological cabinet

ab Amberst college.......ooon. .. 1
Specics deseribed in Tchnology of New

England which are not reliable. .. 2
List of species that are considered

doabtfel . .o e 2
Descriptions of new species......... . %22
Tracka of iBSettS . -« vnvoeinieacnans 13-17
Tracks of wyriapods.....oo..oooiny o 1718
Trails of annelids. ..ol 18-19
Hpocimens of donbtful erigin and

character .. ....coveiiiiiiviu 128.22
Miseellanecous Hems .. uvivwsreameennn 22-34
Brontozoum giganteum, description

- 2325

Phalanges of some of the Lithichnozoa  #5-28
J. D, Dana's views voncerning the

footprint animals .. 3334
Postaeript..........oieiiviiiei.. BB-3F
Bones of Megadactylos polyzelua. ... 3940
Descriptive caialogne of the apeci-

mons in the Fiteheoek tohtologd

cal valined at Amhovst college, by

COH. Hitehesel .. ..oooooeoian 4188
Additional observations oconoeruing

Execanps minima, by G H.H. .. £

Description of plates ........oiiuen 9183
Plates 1-12, 20, ave lithographs, and remain-
der ave photographs.

HITCHCOCK, B, Citod on the age of the coal
fields of North Carolina {Emmons, "56, p,
271

Cited on the age of the Connectient valley
sandstons (F. D, Drona, 06, p. 322, Jack-
son, '3, pp. 936, 348,

€lited on the age of the Wewark system (€. 1.
Hitcheoek, *71, p. 2L Mather, 43, pp.
203204, Newherry, 88, p. 9. H. 1.
Rogers, 44, p. 248, H. D. Rogers, '58,
ol 2, p. §93).

Bull, 86—15

HITCHCOCK, E.—Continued,
Chted on tho cause of the tilting of the New-
ark (W, M. Davis, "85, p. 303).
Cited on conree deposita In Massachusetis (T,
D, Daua, '80, p. 438).
Gited om contact metamorphiam in Masdachu-
#etta {W. M. Davis, '83, p. 300},

Citad ox the dip of the Newark of the {lon-
neeticnt valley (W. M. Davis, ‘83, p. 306},

Cited on. the distribation of conglomerate in
the Jura-Trias of the Convecticut valley
¢Russell, '78, pp. 231, 328).

Citoid on the early discovery of fossil finhes in
the Newark ayatem (Newhorey, ‘88, p. 19).

Cited on the extrasive trap sheots in the Con-
necticit valley (Davis and Whiktle, ‘88, p.
935,

Cited on the first discovery of the [rimsgic in
Amerion (Marcou, 88, p. 31},

Cited on fousil fern from the Connectiont val
ley (Fontaine, 83, p. 57. E. Hitcheock,
35, p. 4073, *

Cited on fossil fishes from the Couwnecticut
valley (Eaton, '3, pp. 215-216. Jarlan,
T, pp. 9204 F H. Rediielt, 30, Sjlli-
maa, 21, pp. 2312225,

Cited on fosail fishes of the Newark ayatem
{Newherry, "88).

Cited on fosadl footprints (Murchisen, '43).

Cited on fossil foatprints from tho Connectt.
wnt valley (Eeanc, 45, pp. I8, 160, 161,
166, 16¢, D'Orlipny, ‘49, vel. 1, pp. 27~
32, Gray amdl Adsms, 060, pp. 247-252,
Tea, '53, pp. 185, 186, 187, 188, 180, 103-1M.
Lyell, 66, pp. 453458, Lyell, 71, p. 361,
Owen, '59, pp. 325-327, Pictet, 58, veol. 1,
p. 403, W, (. Redfield, 38, . D. Teg.
ers, B8, wol. £, p. 694, Russell, '78, p. 251,
Winehell, '70, pp. 182185},

Cited on fossil plants from the Conveotieut
valley (Lyell, 47, p. 279).

Cited on the gealogy of the Connectiont val-
ley (Danberry, "38%, yy. 1% 21).

Cited on the mode of formation of the Newark
rocks of the Connectient valley {Lew, "53,
Pp. 191-192),

Cited on Mormolueoides ariiculatns (Mendder,
68, p. 218, Sendder, ‘81, p. 483,

Cited on the named of certrin fossil foostprivty
from Turvers falls, Mass.,, figures hy
James Dewns (Billiman and Dana, 47

Cited on the nature of the irap of the Con.
neciicub valley (Uooper, 22, pp. 242-243),

Cited on the number of joints in tho toes of
foasil footprinta (Silliman and Dana, 475

Cited on the number of phulanges in (he toes
of birds (Silkiruan, Silliman, jr., and Dana,
7). '

Cited on the ovenrrenee of fossil fishes at
Sunderland, Mass. {Brengoiars and Silli-
man, 22, Silliman, ‘2la).

Cited on the.ocourrenve of fosail footprints at
Middletown, Conn. {Anonymous, 'S8a).

Cited on fhe orighy of the Newark rocks of
the Gonnecticout valley (3. D. Hana, '83);
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Cited on the evigin of the red coler of the
Newark vandstone (Bnssell, "898, p. 49).
Cited on the origin of ihe trap of (‘mmec.tueut,

(Hovey, 'B%, p. 370,

Cited on the original herizental deposition of
the sandatenes of the Convectiont valley
(W, 70, p. 100, 5

Cited on pecaliar raindrop impressions (Anou-
ymous, 3%},

Cited en the relnfion of teap and sandstone in
the Connecticut valley (Stedder, '57. W,
M. Davis, 83, p. 285).

Clited on the source of the conglomerate at
the north end of the Connectiont valley
[ Adama, 46, p, 180).

Citeidd on the stratigraphy near Mount Toby,
Masa. (Walling, ‘78).

Cited on supposed tadpole nests from South
Wadiey, Mass. {Shepard, 67, pp. 99, 100).

Cited on the tracks of a tailed ‘‘glant biped™
(Hitoheook, ‘55, 1. 305).

Cited on trap dikes in Conneclioui (W, M’
Diavig, '83, p. 299}

Cited on trup dikes fn Massachasetts (W, M.
Davia, '83, pp. 201-202),

Cited on tufacecns eonglomerate in Massa-
ehnwetts (W. M. Davis, "85, p. 269).

Oredited with the stady of the footprinds of
the Uouneefient valley (H. D. Rovera 44,
P 248).

Excursion with, in the Connocticut valley
{Lyel, '45, vol. I, pp. 261253},

List of fousil fishes from New Jorsey and the
Connectiont valley tescribed by (Do Kay,
4,

Notice of work: by (Miller, '78-'31, vol. 3, pp.
148-147, 148, 152, 153, 154).

Referance to fossil bones found by, in the Con-
nacticnt valley (Marsh, '89, p. 331).

Referred o In connection with fossil foot.
prints (Macfarlane, 79, p. 63).

Report on footprints observed and doseribed
by (Hogers, Vanuxem, Taylor, Emmons,
and Conrad, '41).

Wﬁrgl:nof, referred to (€, H. Hitcheook, 71, p.

HITCHCOCK, EDWARD, and CHARLES i, HITCH-

COUK, 1859,

{Report on Hunterdoen copper mine, Fleming,
ton, New Jersey .|

In report on the geological survey and condi-
tions of the Hunderdon Copper Company's
property, Honterdon county, New Jersey,
Philadetphia [Pa.], p. 20.

Presents a brief genorad acconntof the geolog.
ical position of the mine referred to,
with character of rovk, ore, ote.

RITCHCOEK, EDWARB,nnd €. H. RITCHCOCK,

1867,
Elsmantary geclogy.
New York, 2mo, new ed., pp. i-xiv, 15430,
L

Table showing geologienl classification, p, 43.
“Erap rook at Mount Halyoke, p. 87
Fognil forn from Bast Hampion, Mass., il
295, Brief account of the footprints and

THE NEWARK BYSTEM.
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HITCRCOCK, EDWARD and-€, H, HITCHRCOUK--
Continued.
roindrop torpresaiens of the sandstones
of the Conncoticut valley, pp. 309-820.
Older Mesozoie systerns briefly disoussed,
PP 415-416..

HITCHCOCK E[DWARD], 4r. 1855,
Description of 8 new species of Cluthropteris,
diseovered fn the Cuonnectiont walley
sandstons.

In Am. Jour, Scl., 2d sor,, vol, 20, pp. §2-25,
Describes the fossil plant referted toin the
title and draws corfain conclosions frem
it in resprect to the age-of the Connecticut

valiey sandsione. .
WITCHCOUK, E., Ir. 1844,
A new fossil sholt in the Connectient river
sandstono.

In Am. Feur. Sei. 24 ser., vol. 21, pp. 259240,

Natige in Edinborg New Phile. Jour., n. 8.,
vol. 6, 1857, pp. 185186,

Deserilres and figures the form relerred to in
the titic.

HITCHOQOK, JIr., B, Cifed on Clathropteris

from Connecticut valiey (. ). Dana, '56,
p- 322.  Fontaine, '88, p. 57. K. Hitch-
cock, ‘55, p. WY, C. H. Hiteleoclk, 55, p.
392. W. C. Redficld, 56a, p. 357.

Cited on a fossil fern from Massachusetts
(Hitehooek and Elitcheonl, 67, p. 416).

Cited on the discovery of fossil furn at Mount
Tom, Mass. (Wells, 56}

Discoverios relative tothe nge of the Conooet.
icut valley sandstons (2 Hitchovek, '68,

- 8.

Holokon, N, §. Bored well in (Ward, '79, p. 132}
Boandary of trap onterep at (Cook, ‘68, p. 177},
Description of indurated shales near (Darton,

*83e).

Pip in sandstons at (Cook, '82, p. 24,

Faults in trap vidge pear (Darton, '90, pp. 43,
43, &4}

Tower eontact of fanp sheet mear (Darton,
00, p. &)

Posaible origin of the arkese near (B, 5. Mar.
Hin, 89,

Heotion of trap ridge aear (Darton, 040, p. 4.
Trap at (Uredner, '65, pp. 392-304). '
Hoekersyille, Pa, Deseripion of brownstene

yusrries mear ('Invilliers, '8, P 1567
1566} .
HOFFHANN, F. 1822,
" LA lofter to L. W, Gilbert eoncorning the oc-
currence of native copper in the Connect.
jent valley.}

In Anmulen der Physik [mlbart], vol. 70, pp.
432436,

Comparcs the copper-bearing skates of the
Nowark syatem in the Connocticut valley
with shwilar rocka in Earope.

Hog island, . E. 1. Jolnts in recks of (Dawson

gl Hareington, '71, p. 21).

Mention of frap reck on (Chapman, '76, p.
92, Chapman, '8, p. 121.  Dawson and
Harringien, "M, p. 3. Daweon, 72, p.
208},
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Trap rock ofv (Bawaon, 78, pp. 29, 1.
som, "R, p. 123, Ells, '84, p. 18K,
Hohokus, ¥. J. ‘Conglomerate at Loek, '82, p.
41).
© Dip ab (Cook, 68, p. 195).
Dip in sandstone at (Cook, '79, p. 30,
S0, p. ¥4,
HSandstone gunarry at (Ceok, *70, p. 21).
Trap hill near (Cook, '82, pp. 48, 49},
Holland, Mass. TDrscription of trap dikes in
yrimary rocks in (Pevcival, "42, pp. 418~
£20).
HoTiand hilHl, N. J.
p. 1),
Holiand statfen, N. J. Boundaries of Naewark
syatem nesy (Cook, '89, p. 15}
Dip in cenglomeraie near {Cook, 82, p. 21,
HOLLICK, ARTHUR. 1889,
[Remarks on the pressure of Néwark rocks
on Staten islamd.]
Te Arm. Nat., vol. 23, pp. 1033-1034.
Deseriies the cocarrence of Newark rocks om

Daw-

Cook,

Conglomesate of (Caols, '79,

the uncth shore of Staten istand ut Mar.

~ lner’s harbor.
HOLLICK, ARTHUR. 18894,
[Eapostires of Newark rocks on Staten island,
N. Y
In Staten Ysland Nat, Iist. Assoe., Proc.,
Dok, 10, 1889, -
[lefers briefly to exposure of Newark rocks.
Holts hill (Meriden), Gonn. Dwcomposition of
sandsione at (Ferefval, 42, p. 436),
Holyoke, Mass.  Colummar leagp of (6. Hmhmuk‘
'iba, pp- 87-84).
Contact of spndvtone wad trap near (W, M,
Travis, '83. p. 262).
Overflow trap sheets near (W, M. Duvis, *88,
U . 4653,
SBegtion at, showing junctionof amygdaleid and
mmlstone (W, M, Davia, 83, pp. 805-307,
. vk 10p
Study of the BLRUCEILIY DeAT {W. M. Dn;ris. 'BES.
Holyoke filis, Mass, TDescription of (¥. Hitch-
coelk, ‘41, pp. 277-278). '
Holyeke, Mounl, Mass, Popular account of
© basgHie columns ab (E. Hifcheovk, 15
p}". FT-348).
Trap of { Rice, "86).
Ben, alse, Monnt Hobyoke.
Homostendl, N. J.  Albaration of reck at (Cook,
82, p. 45}
Altored shale neaz (Cook, ‘83, P 24,
Mention of building stone near (Covk,
43).
Sandsfone quarvies at (Coel, 79 . 2i).
Honey Bush, Pa,  Trap dikes in (Frager, 83 p
246). . :
HONEYMAN, D 1547,
Geology of Antigenish county, Niova] Seo-
tind.
In Neva Seotia Inst., Proc. and Trans., vél.
1, pti 4, pp. 106-120.
Containg brief references to thg Nowark sys-
- tew, pp. 108, 118,
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1874,
Kova Scotian goology.  Intercolental rail
way.
In Nova Scotia Inst.,
d pp. $45-356.
Brief aceount of certain Newark rovks near
Frare, N. 5., pp. 45,46,
HONETMAN, D, ‘
Nova Seotian genlogy.
In Nova Scotia Tust.,
vol, 3, pp. 585-393.
Containg brief véferences to the frap of Gepr
rislk mountain, Blomidon, Briar islandd,
ete,, pp. 886, 387, 388,
HONEYMAN, D, 1878,
Nova Seotia geology, pre-Carboniferans, lower
Carbemiferous, ete., Petrospective fo 1859,
In Nova Scotix Inat., Proc. sud Trans., vol. 4,
Pp- 139487, )
Clontains briel reforences to the Newark rovks
of Five iglands, Great Village, etc,, p. 471

HONEYMAN, b. 18F9,

Nova Scotian geology. Kings county.

In Nova Scotian Inst., Preo, and Trans., vol.
8, pp, 81-81,

Includes a sherd aceonnt of tho sanddtones,
trap, amygitaloid, voleanic ash, ete, in the
nelglhborbood of caps Bloniden, N. 5.,
. 2728,

HONEYMAN, D, 1588,

Notes on & polatiscopic examinsiion of orys-
tulline rocks of the Yarmounsh gold-bear-
ing series.

In Novo Scotia Ingt., Proc, and Trans., vol 6,
pb. 1, pp. 7-B.

Contains a brief petrographieal compuarizen
of the rocks of cape Blomidon with cer.
tain vocks at Jebogue point, W. 8.,p. 7.

HONEYMANX, D, 1885,

Notes of a polariscopie and minvoscopio ex.
asination of crystatline rocks of Nova,
Beotia and Cape Breton.

In Neva Scotia Inst., Proo. ond Trans., vel. 6,
pp. 12113,

Containn a geseral acconnt of he prtregraphy
of the trap rocks of Blewiden émd vicin-
ity, pp. 121-122,

RONEYHAN, I, 1888,

Geology of Aylesford, Kings county, N{ova
Sleotial.

In ¥Nova Bootizn Enst., Proc, and Trans., vob.
7, HRE-'8T, . 7-12.

Coutaing a brief aceount of anygdaloid and
asgociated trappean rocks near Morden, on
the eant shore of the bay of Fandy.

HOOKER {J. In]. 184%.
. [Nute of vegetable structiure in coal from tle
Richmond cowl field, Virginin.}

In London Geol. Boc,, Quact, Fear., vbl, 3, pp.
283-260.

Resnlts of & microscopionl examination of coal,
reported to Clarles Lyell.

HOOKER [ D), Cited on organie structure of
coal from Richmond coal flekd, Vug,inm
(Lyell, 47, p. 268),

Proe. and Traus., vol.
18744,

Prov. and Trans,,
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Hook mountain, N. 3. Awalysis of trap from
(Cook, '68, p. 217),

Building stone of {Cook, '68, p. 505).

Course of (Cook, '82, p.19).

Dageription of (Cook, '68, p, 186, Cool, 82,
Pp. 56-55). -

Dip at (Cook, '68, p. 196).

Dip of sandstone at (Coek, 79, p.30. Cook,
82, . 30},

Long hill supposed to he p continuation of
(Cook, '82, pp. 56-47).

Sandstone guarry ab (Cook, 79, p 32).

Hook mountains, N. Y. Character of country
northwest of (H. D. Rogers, ‘40, p. 134).

Deseription of {Darton, 90, p. 88},

Dip of sandatone ab (Cook, 'TH, p. 32}

Funlts near {Nagon, 59, pp. 25- 26},

Sandatone ot east base of (H. I, Rogors, 40,
Py 134-135).

Tlricknesy of {rap sheet of {Darton, 90, p. 44).

Hooper's mil, Pa. Conglomerate and trap from
(C. 15, Hall, '78, p. 45)..

Wopewell, K. 3. Anatysis of indursted shale from
(Cook, 68, pp. 384-385).

Baryta'st (Cook, 68, p. 709},

Copper ores near {(Cook, 68, p, 679).

Desoription of trap, cintact, metamorphism,
“gke., near (1. . Rogers, '40, p. 163},

Dip near (Coolk, '68, p. 167),

Tip of ahale near {Cook, 68, p. 708, ook, 82,
. 26), '

Exceptional dip near (Nason, 8%, p. 18), g

Flagstone near (Couds, '68, p. 521}, .

Trap reck near (Cook, '68, p. 100).

Hopewell junstion, N. J. Trap owterops near
look, '82, p, 60}.
HopeweIk mine, Py, Trap dikes in {Frazev, '84,
Py 235, 236},
Hoppock’s stone quarry, near Prallsville, N, J.
Tregeription of (Cook, ‘81, pp. Bi-G603.
HOBXNER, LEGNARD.

Anniversary address.

" Tn Londer Geol. Soo., Qamt. Jour., vol. 3, pp.
145221,

Contains brief general remarks on the geo-
zraphieal position and geological age of
the Nowawrk systont.

Horner's quarey, N. 3. Dipnear {Cool, 68, p. 195).
Hornesvyills, N, C.  Dip of coal-bearing rocks near
" (Maofarlane, *77, pp. 518, 519y

Quality of coal found at (Emmons, '52, . 131).

Loction of cosl seams near (Ewnmens, ‘52, p.
124).

Rorsencek, N. .
184).

Horsn race, Mass., DBuilding stone quarried at (R.
Hiteheook, 41, p.181),

Trescription aud disenasion of footprints found
at (8. Hitchooek, "36, pp. 312-316}.

Deseription of footprints from (E. Hitcheook,
36, pp. JIR-996. K. Hitchoook, 4L pp.
4718001, B, Hiicheock, “Ba, E, Hitch-
cock, 48, B, Hitchcook, '68}).

Dip at (E. Hiteheook, *36, p. 312}.

Early discovery of fossil feotprints at (E.
Hitcheoek, '36, p. 308,

1844,

Trap hill near {Cock, '58, p.

THE NEWARK SYSTEM.

" HOTCHEISS, JED,

[avLL, 85,

Heovno race, Mast,—Contioued.
Locality for fossil footprints (E. Hitcheook,
‘41, p. 486, R, Hitcheock, 48, p. 133},
Speciul eharacters of footprints from (B,
Hitcheook, 41, p. 469},
Horshamyille, 's. Trap dike near (Lewis, ‘85,
. 41).
Horton, N, U'. Quality of coal fonnd at (Emmens,
52, p. 131). .
Meorton, N. 8. Section from, t¢ cape Blomidon
{(Dawson, 18, yp. B0-04).
Taconformity at base of Newark in (Trawson,
1A 0 3 {11 D
Horvton and Blomidon, N. 8. Coast section be.
tween (Dawson, 47, p. 56).
Horton blaff, N. 8. Description of (Gesnor, 36,
Pp. 89-81). ’
Horton's, J. L., coal mine, N. €. Analysis of
black-band ore from (Willis, '86, p. 306).
Amnalysis of coal from (W. R. Jehnson, ‘50, p.
166, Maclfarlane, ‘77, p. 526).
Torten islands, N. 8. Exposurs of Newark rocks
ab (Dawson, 47, pp. 56-57).
Hoxtow's mills, N. €. Daeovery of coal near (W.
R, Jolwsom, '50, p. 162, ’ .
1878,
On the Vieginiag; their agrienitural mineral,
and commercial resonrens.
In See. Arts., Joar. [Londoen], ‘vol. 2, pp.
238251,
Containg & brief aacount of the Rickmond coxl
felds, pp. 336340
HOTCHKISS, JTED. 1876,
Virginia: A geographical and political sum.
mary [enc., eft.].
Richwmond, Va., pp. i-vi, 1-320, and 5 mays.
Contains a brief account of the extent of the
various Newark areas of Virginia.
HOTCHEISS, JED. 1880,
'The resources of the Virginias on and near
the proposed ronte of the Richnumd and
Southiwestern railway.
In The ¥irginias, \‘01‘. 1, pyr. 00-03, 96, 106-109,
trap and sections.
Presents a sammary of the ecomomic im-
portanee of the Richmond coal field, Va.,
Pp. 91-92.  Hepublishes W. B. Rogers’s
geological map of Virginia, sccompanied
by s piate of sections,

HOTCHKISS, JED, 1881,
The Norfolk and Western and the Shenandoah
Valtoy railroads.

In The Virgiuiss, vol. 2, pp 88-89, 110-1%1,
and map op. p. 88,

Countaing a brief aecount of the Farmville and
Richmond coal fivld areas of the Newark
system n Virginia, p. 120.

[HOTCHKISS, JED.] : 16869,

Tl preduction of esal in the Tuited States,
by cont fields, for the censns year ending
June 1, 1880,

. In The Virgintas, vol. 3, p.-13,

Gives the amonnt of cosl produced from the
Newark system in Virginia avd North
Garolina duriug the year mentioned,
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HOPCHEIRS, IED. , 1884, | ROW, HENRY. ) 1849,
T'he nataral cole of Viirgini)s, reply to Dh. The miveralogy of Nova Seotia.
Raymond. Halifax, N. 8. Py, 1217,

In The Virgtuisg, vol. 4, p. 164,

Refery to the olservationa of W. B. Rogers
aud €. Lyell in refarence to the origin of
the voke refarred to,

{HOTCHKIRS, JED.] .

The Richmond, Va., coal 8eld.

In The Virgionias, val. 4, p. 178

Qaotss an anonymons article frons the Mining
Terald of Shenandosh, Pa., fo which a
brief account ia given of the werk now
twing done in the Richmond coal feld.

188%a.

HOTCHKISS, BB, 1584,
Yirginia minevals for the New Orleans Expo-
aitior. -

Tn "The Virgintas, vol. 5, pp. 180-140, 183,

Inclndes. apocimens of coal from the Rick-
mond coal field. )

ROTCHKISS, JED. Cited on the prodnction of
cond in the Richmeond coal finld, Va. (Aal-
burner, ‘86,681, ]

ROUGHTON [DOUGLARS]. 1844,

[(h the conpoction of - the metallic copper
with other teap of Connecticot and Mieh-
fgam.}

Buo Silthnen, B, and D, Hoaghton, 1844,

Howse's gunrry, N €. Conglomersto at (K-
miony, 'H8, pp. 2WT-238}.

Conglunerate in (Wilkes, *58,p. §).

Fossil planis from (Emmong, 50, P 328329,
Brumons, ‘57, pp. 118138

HOVEY, A. M. Opening of coppermine by (Cook,
‘B, . 39).

HOYEY, EDMUND OTIS. 1469,

Obgorvationa on sewme of the trap ridges of
the East Haven -Bradford region.

Am. Jour. Sei, 31 ser,, vol. 38, pp. 361383,
plo.

Abstrael in Am, Assoc. Adv. Bol, Pree., vol.
18, pyp. 482233,

Contents: The topography of the region, Its
trap betis and sandséone Tidges. Posjtion
and forms of tho trap belts. Particular
description of Pond rock, and ridges cast

“of it. Kinds of trap reck in diffevemt
parts of the region. 'The awygdaloid,
and ite relation to that which is nonveaie-
wlar. Therelation of the sandstone fo the
trap. Contact phenomens. Makn theories
whicl, bave been advanced to mecount

for the occurrencs of the trap. Spectal -

disensgion of the theory of * contempera-
nesus svortiow.” The age of the trap.
Concludes ihat all of the traps in tlie re-
giom doscribed are lutruaive. .
HOVEY, K. 0. Clied on coarae deposits in Con-
necticed (7. D, Dang, "9,
HOW, HENREY. 1861,
Ou gryolito eccurring with ealelie in npophyl.
lite in the trap of the bay of Fundy.
In Awm. Four, Sel., 2d ser., vol. 52, pp. 18-14.
Az analysis of gryolife is given,

| WOWE, A, B,

A brief description is given of the evaerenes
of copper ore on the shores of the bay of
Fumdy and the Minas basin, pp. 65-06, and
at Indiga point and Fiveisland, p. 72, A
entalogne of miueral Jocalities on pp. 262
208 contains numercus relerences to New-
-ark looslitics.
HOW, HENRY.
Coniributions to the minerslegy o
Seotin.
In Philo. Mag., 445 ser., vol. 41, 187i, ppn -,
274, Btk ner., vol. 1, 1876, pp. 12518,
Describes minerals from the frap recks of
Nowva Scotia. Refers to the similarify in
the trups of the Newark systeln frow
Nove Scotia te Noeth Cmeolina,  Gives
specific gravities of certain trap rocks.
1876,

1875,
Nova

On gmelinite from Nova Scotia.
In Ame. Jonr. Sei., 3d ser., vol. 12, py. 270-
¥4,
Duserilen mineral mentloned ; gives localities
and analysis. ’
Analysis of winerals compauing frap vecks
(Hawea, '82, pp. 131.132)
tited on mineral anslysis of trap rock from
Bergen hili, N, J. (Shaler, "84, p. J45).
HOWELY, M. A, Trap rook guarried by (Cowk,
‘81, . 82). ’
Howellville, Pa. Trap dike nenr (Lewis, 85,
§44). .
BUBBARD, OLIVER P, - 1842,
Chentieal examination of » Iarge sample of
hituminons coal from. the pits of the Mid-
lothign coal mining company. south side
of Jawes river, Huiles from Richmond,
V., in Chesterfield connty.
Silliman and Holibard, 1542,
HUBBARED, OLIVER P. 1850,
The eandition of trap dikes ju Neow Hamp-
shire an evidence and measure nferosion.
In Am. Jour. Bci., ¥ ser., vol. 9, pp, 188-171,
States the ameount-of ercaien $hat has taken
place in the Conuecticut vatley and de-
seribes certain trap rocks in New Hamp-
whire that are perlaps of the same agn as
the similar recka of Massachusetts, efe.,
p. 178,
HUBBARD, OLIVER P. 1885,
Twa varisties of the New Rad sandstone used
for buikding in New Iaven, Conn.
Tn New York Acad. Bai,, Trans., vol. 5, 1885~
1886, pp. 12-13.
Refers briefly fo the mineralogical componi-
tion and dip of a ridge of sandstone in
East Haven, Conn., and to the dueability
. of bailding stone durived from it
HUBBARD, 0, ¢, 1888,
[Note concerning & Lored well near New Ha-
veu, Conn. ] )
In New York Aced. 841, Trans., vel. ¥, p. 3.
Eiives the depth of a well bored by the Win-
chester Arms Co.
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HUBBARD (0. P.l.  Aaalysis of coal from the
Rickmond coal fictd, ¥a. (t“hﬁmd ‘BE, P
HOR

Hudson county, N. J.
sel, M0y,

Rudson river. Boundary of trap outerop atong
(Cook, 68, p. 177},

Hugh's miil, Pa.  Detailed acconnt of dipa (%' Tu-
vilkiera, 85, p. 212). .

HULL, EPWARD, - 1881,

O the ceal fields of (reat Britain; {helr his-
tory, sfencture god resoarees.

London, 4th ed., pp. i-xviij, 1-556, and 15
plates,

Contains o brief note on the Richmond coal
field, Va., . 460.

HULL, KBWARD.

A slooteh of geotogical histery [ele., efe. .

Tomdon, 2mo, pp. i-xv, 1-179, and 1 plafe.

Containg a brief'acﬂmnt of the Triassie and
Jurassie periods in Nertk Americs, pp.
8587, 4495,

Mull P. 6., Pa. Trap from near (. ¥. Hall, '78,
T 44k

Hammelstown, Pa.  Boundary of the Newark
near {(Frazer, "82, p. 123).

Brownstone qarries, Deseription of (d'Tnvil-
lLiers, 'B6, prp. 150415651

Sandatone quarries of (3. P. Mevrill, ‘89, p. 459,
Bhaler, "84, p. 156},

Humphreysville, Conn,  Descriptionof {rap dikes
i Primary vocks near {Fereival, 42, pp.
417416}, '

Hungary station, ¥a, Boeundary of Newark area
_aear (Helnriels, °78, p. 230).

HENT, JOSEPE M. 1880,

A group of copper paendomorphs after ohal-
cocite, and silica and phrenite paendo-
merphs after pectolite, from Paterson,

On the geology of {Ros-

N.a.
In New Yeork Aecad. Sci., Trans., vol. 8, pp.
140144 :
Tiegeribes hriatly the rockr exposed near Pat-
erson, N.J.
HURT, 1. STERRY. 1874,

Romarks of the stratification of rock mwasses,

Tn Boston Boo. Nat. Hiat., Pree., vol. 16, 1873
1874, pp. $97-238,

Refers to a sample of banded diorite from
New Jorsey. Opposes the opinion of H,
‘Whurtz, in reference to the indigenous ovi-
gin of the trap rock of New Jorsey.

HUNT [T, STERRY], 1875,

[Remarks on nataral coke in the Richmonrd
eoal field, Va.]

In The Engiveering and Miniog Jourual, vel.
12, p. 3D,

Remarks following the reading of  paper on
deep boringa with a dismond drill, read by
0, J. Heinrich. bofore fhe Ameriean Ingti.
tuts of Mining Engineers, Deo. 26, 1874
Btates that the matural coke or carbonite
of the Richmownd coal deld, according to
au analysis by Prof. Warts, eontains too
much volatile matier to e olassed as cols.
Rewarks on the same subject wore madg
by M. Coryell and 0.7, Heinrfeh,

(18B7.-

THE NEWARK SYSTEM.

) Husterstown, Pg.

{BoLL., 85.

HENT, T. STEERY, 1876,

The Cornwall iren mine and some related do.
posits in Pennaylvania.

In Am. Inat. Minibg Eng., Trana,, vol. 4, pp.
319-325.

States that certain iron ores in Penusylvania
referred by various observers to the Me-
soxoic are of ofder date, p. 820, Hefirsto
trap dikes whick may belong to thesories
of dikes and sheets traversing the New-
ark ayatem, . 321,

HINT, J. STERRY,

Geolugy of sastern Pennsylvania.

In Am. Assoc. Adv. SBel., Proe., vol. 25, 1877,
pp. 208-212.

Refera Lriely to the passage of metamorphic
roeks heneath the Neowark system in
Pennaylvania.

HENT, T, NTERRY, 1579,

Talle of the gealogival formations [of North
Amerieaj.

In an Awmerican geslogieal railway puide, by
Fumes Macfarlane, p bl

Makes fhe Newark gystom the equivalent of
the Jurassic and Triansic,

HUNT, THOMAS STERRY, 1888,

The geotogical history of serpenitnes, inelod-
ing notes on pro-Cambrian rocks.

Tu Canada Roy. Soc., Proe. and Trans., vol, 1,
sec. 4, pp, 185-215,

The Newark rocksof Staten island, N. V., are
incidentally desoribed,

HUNT, T. STERIY, 1858a,

The decay of rocks geologicatiy considered.

In Am, Four. Sci., 3d ser., vel, 26, pp. 100-213.

Refers briefly te the origin of copper in the
Newark aystem of Counecticnt, New Jer
sy, anl Peunaylvania,

HUNT, T. & Cited on the crigin of eerfain oves
aloarg the borders of the Newark rocks of
Pennsylvania (Frazer, 'T7e},

Hanterdon copper mine, N, J.  Dip and metamor-
phism in {Dickesoen, ‘58, p. B).

Report on (Dickeson, 50, E.and C. H. Hitoh.
cock, 59,

i876a.

Trap dikes near (i1, I¥. Rogers,
‘bB, vol. 2, p.o088).
Huntingten, {onx, Deseription of frap dilkes iu

Primary rocks near (Poeveival, 42, pp.
416-417),

Huyler's landing, ¥. J.  Conglowerate st (Cook,
'68, p. 208},

Ichnologieal map of the Connactieut valisy.
Hitcheoek, 58, pl. 2),
Idaville, Pa. Trap from (C. K. Hall,'78, p. 46).
Ideal sectton. Hlustrating the moide of formation
of shore conglomerate {Russell, '78, p.
230},
Illustrating the use of “overffow.” After J.
P. Lesley (W. M. Davis, '83, p. 281, pl.8).
Tutrusive trap sheet. After I. €. Russell
(W. M. Daviy, ‘83, p. 281, pl. 8).
Trap shest (Russell, 'R0, 1. 423,
1RDIXGS, JOSEPH P, 18886,
The colamuar sirackire in the gnecus rooks
on Orange mountain, New Jersey.

{E.
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EDDINGN, JOSEPH P Continued,
in Am, Jour. Sei., 3d ser., vol. 31, pp. 828-303%,
nl 9.
Abstract ju Washington Thile. Sec.,
vol, & pp. 19-24.
Pogeriins an exposure of columnar teap newr
Oronge N, ., and disousses the orvigin of
. the eolumnar structare in igneons recks.
Endian brook, ¥. J. Ly inshale at (G{mk ‘82, p.
25},
fadian point, N
72).
Sandstone heneath trap at (Daweon, 78, p.
101). ;
Sen )i ab (Dawson, 47, p. 52).
Trap diken noar (Ells, "85, p. TH).
tndian point, P, K. k. Section ad (Dawson and
Huarrington, '71, pp. 17-18).
Ingham spring, Pa. Description of a fault near
(Eewis, "85, v, 401}
Insects, footpriuty of. Om Connectiows vqlley
sandstone (Warten, '55).

Ball.,

. K. Clagper eres ab (How, 88, p.

Tuserts, fossil, trom saudstons of Cenvecileut {

valley, (F. I3 Doua, '58). K. Hitehoock,
58, pp. 147-1661,
Detailed aceount ot {Sendder,
Remarks on (J. 1. Dana, "62).
Insects, fossily, from Phonlxville, Pa.
of (Whesiley, "6la).

Genera of (Soudder, "86). -

Dopressions wade by, fran 'I'm'mw Falls,
Mass, (B. Hiwkeoek, 56, p. 1. B
Hitcheoek, ‘58, pp. 7-8),

Larvie of, from the Comnecticut vulley, re.
marks on (Scudder, 67},

Tracks of, discoversd (2. Hidcheok, 65, pp.
13-17, pla. 6, 7, 14, 18,24, 37, 29,345

Instee’s hill, N. J.
23

‘Evap recks of (Cools, 82, p. 18),

Invertobrate fossiis. Puscription and discussion
of (Jones, '02).

Description of the tracks of (B, Bitcheock,
"5, pp. 18-19.

From Pennsylvanis, an am-mmt oE {Lavewia,
B

Sew afso Footprinis,

See also Footgrings of insects,

INVILLIERS, K. Y. 0. 1688,

Secoml geological survey of Pennsyivania, re-
port: of progress, I¥, voi. 11, pt. 1. The
goology of the Seuth mountain belt of
Berks county.

Harrisbarg, pp. i-sxii, 44,

. maps i atlas,

Contains desciiptions, withmany observations
of iy, of the Kewark systom in theregion
referved to, pp. 48-59, 127, 150, 197-226, 218,
317322, 4348, UAT, J53, IR0, B8R, 87, 202,

sl maps in ctlas,
INVILLIERS, E. V. &, ) 1485,

Report on the Cornwall iron ore mines
Lebanon connty [Pa.}.

8ee Lenley and d'Invilliers, 1885.

‘B8, pp. 218-220).

Pl & and 6

Maontion |

Dip in shale st (Cook, 82, po )
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INVILLIERS, F. V. ., 1886,
Report on the iron ore mines and Hmesfone
quareies of the Camberiand. Lebanon val-

ey {Pennsylvinial.
-+ In annual xeport of the geological survey of
Penngylvania for 1885, pt. 4, pp. 14i1-

1587, with 7 maps.

Coptains an account of iron mines near Dills-
"barg, pp. 1501-15i4, and of aandastone
qguarries in Lelbanon va]i&y, PP, 1063-1567.
INVILLIEGS, B. V. 4, 18560,

The Cornwall iron ore miues, Lobanon county,
Pa.

In Am. Inst. Mintng Eog., Trans., vol. 14,
pp. 873004, pl. op. p. 874,

Containg an secount of dikes of frap 1ock
and their association with iron ore depos-
ita, pp. 876-878; alse a descripiion of the
stratified rocks of 1he Newark system ex-
poned at Cornwall, pp, 500862,

Native, intrap voek of New Jersey (Coolk, 'T4,
. 56-67).

On the oceurrenco of, al Berlin, Conn. K.
Hitcheosk, "33, p. 230,

Tron in Massachaseits, Brief secount of (E.
Hiteheook, 42, pp. 48-448).

Irvon in North Cavoling. Analyses of {EKecr, '75,
Pp. 295-280.  Wilkis, '8, pp. 305-306}.

Brief socount of {Anonymons, 85, p. 108
Chance, ‘65, p. 24). .

At Egypt (Elnmons, 56, p. 262).

At Gulf (Fosnons, 56, p. 2621

Brief avconnt of (Emmuons, '57e, pp. 8-11.
R. Jobusaw, *5i, p. 20),

Tu Dan river eoal fiell (Kmeeons, ‘52, p. 164).

I Beop river coal fiehd (Emmons, '52, p. 4.
Emnons, "5, pp. 202-205, Olmatead, "84,
p- 22, Wilkes, '58, pp. 12-1T),

Tron Hill, Pa. Trap dikes near (Lewis,

458).

native, in trap rock of New fersey {Caok,

4, pp. H0-5T).

T On the osewmrrence of, at Berlin, Copn, (B.

Hitohoock, *85, p. 292).

Tror ores tu Nova Seotia, At Blomidon (Guanor,
56, p. 207). ’

Brief neeount of (Harrington, *74, pp. 207, 219,
Alger, "7 .

Tu the trap rocks, detormination of (How, '75,
vel. 1, pp. 138-137).

Noar Dighy (Fackson and Alger, "33, pp. 25—

W,

85, p.

Fron,

936). )
Iren ore in Penusylvania, (Frawer, Tla, vp. 500-
561. Frazer, 82, pp. 125,135, &Tnvil

Tiers, '88, pp. 820-862. I T, Rogers, *34,
. 22, . D. Rogers, 58, val. L, pp. 84, 87,
88).

Apoof, discnssed (T, 5, Hout, 70 p. 330, ®H D,
Rogers, "33, veol. 2, p. 691).

Brief account of (ATuvilbers, '88, p. 2499,
. Rogers, '58, vol. 2, p. 763.)

Near Cornwall, Detailed desoription of (Les-
ley and d*Invillicrs, '85).

Nwear Dillsburg, Diseussion concerning (Fra-
e, ‘77, pp. 817931, pL. op. p. 428).

Near Dillsburg. Study of (Frazer, '76d).

H.
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Tron ore in Pennsylvania Continued.

Discassion of the vrigin of {Frazer, '82, pp.
135-530).

Repoert on (Frazer, '77, pp. 27-238),

Noar Dillsburg and Wellavikie. - Aunalysia of
(Frazer, ‘77, pp. 232-237).

Near Emmettsburg and Fairfield,
Rogers, "58. vol, 2, p. 861}

Wear Gettysburg, Exploration for {Frazer,
T pp. 265-264),

Near Mazia Furnace,
2, 1, 680},

Near Peterstung (H. T, Rogers, '58, vol, 2, p.
GO0,

Naotice of, in York county (Frazer, "85, p. 404).

Origin of {Frazer, *77e),

Remarks on the ovenrrense of (Frager, 774},

{H. D.

(H. 1k Rogors, 58, vol.

Tron orein South Carelina, Near Cornwells, brief

referanee 1o (Tuomey, "48, p. 68),
Fron ors in ¥Firginia. Brief sccountof (Helozich,
i, po 246, W, B, Rogers, "84, p. 152).
Résumé concerning (Frarmer, 82, p. 171).
Tronstone station, Pa.  Contact metamorphism
at (@' Invilliers, '83, p. 199),

Detadied scoonnt of dips ¢'Tovillievs, 83, p.
212y,

Isle Haute, N. 8. TDesepiption of {Gesner, '28, p.
220, Jackson awd Alger, "33, pp. 260-202).

Trap of (Dawson, "78, p. 1085,

JACKSON, CHARLES T, 1887,

Tirst report on the geology of the State of
Maine,

Augusta. 12mo, pp. 1-viii, 10-180, accompa-
nied by an atlas of 24 plates.

Certain rouk in Maine which sre traversed by
trap dikes are doscribed fn this report as
being of the age of 1he “New Red sand-
stone,” bnt more vecent investigations
have rRhown them to be otolder date. (The
tray dikes of this region way posaibly e
long to the Newark aystent of intrimions.)
Cross references tn {his report ara m)t
given in the present index.,

JACKRON, CHARLES T, 1541,

First snnual report on the geology of the
Btate of Naw Hampshire.

Coneord, N, H.  I2mao, pp, d-v, 5-164.

Deseribes the cccurrence of Newark rocks in
Nortifield, Mass., and considers the mode
of formation of the Counegticut valley
sandatone. The Newark rocks of the
Conneeticnt valley, exchnsive of the in.
trugive rocks, do not extend nerth of the
Massachusetts-New Humpshire bound.

_ary.

JACKRON, €. T, . 184%s.

{ Remuark 's‘on Joinds in the trap dikes of Nova
Seetia.]

In Am, Jour. Sci, vol. 41, p. 178 alse in .Am.
Asnsor, Grol apd Nat., Proe., p. 26,

Abstract of remarks on s paper by Prof.
Mather concerning joints in rocks.

Calia aitontion to the columpar strocture of
lapger trap masses sud the provalence of
a gimilar structore from side to aide in
masll dikes. Refers thess phenomena to
wanner of couking.

THE NEWARK RBYSTEM.,

8oL, 85,

FACKSON, C, T, 1545,

MWatare of the minerals accompanying trap
dikes which intercept various rovks.

In Am. Assoe. GGeol. and Nat,, Proe., #t) meet-
ing, pp. 25-41.

SHtates that several systems of trap dikes oe-
car in New England. Describes briefly

»  these intersecting the Conneoticnt valley
sandetone and motes the metamorphic
effects produced on contiguons stratified
beds.

JACKSON, ¢, T. 1850,

[On the age of certain ssndatones of the United
States.] ’

In Boston Bee. Nat, Hist, Froe., vel 3, pp.
335-318, 337-388.

Brief statement in reference 1o the sopposed
agaof the sandatone of teke Superior, and
of the sandatone of the Conneetiont valley,
New Jersoy, ele, It s suggested thet the
Iatter may belong to the Silurian system.
Phe ovenrrence of trap in the Conneeticat
valiey is Driofly desoribed.

JAEK.M}N, . 18508,

Axnalysis of red marl from Springfeld, Mass,

In Am. Assoc. Adv. Sei, Proc., vel. 4, pp, 387-
a38.

Preseuts un analysis of & bighly ferragmous
wiael or shale adjacent 1o trap rock,

JACKRON, C. T 1858,

[Ago and stroctare of the Deep river coal
field, N. C.]

Ie Am. Acad., Proc., vol.3, 18521857, py. 68-69,

A Briof alwivact of vemurks reluting to the
atructnre and possible age of the ocoul
Hold wentloned. Followed by hrief re-
warka by W. B Rogers and L. Agassiz.

JACKRON, CHARLES T. 1868s.

Bur les mines de euivre of de houille de la
Caroline du Norg,

In Geol. $o0¢. Trans, Bull.,
1852-1808, pp. 505-506.

Extract from a lettur to M. Delesse, giving a
brief aceount of the Leep river coal feld,
N. . Refors the rocks containiug coal
to the New HRed sandstone. Cites Rogare
and Agassie In reforence to ﬂm ageof the
Richwond conl field,

JACKSON, €. T. 1865,

[On raindrop imyressions in footprints.]

In Boston Soc. Nat. Hist., Proc., ol 5, p. 189,

Renark on a paper by J. C, Warren.

JACKSON, 0. T, ) 1855m.

[Om the identity in age of the cesi-bearing
rocks of Vieginia and North Carolina. ]

In Beoston Soc. Nav. Hist., Proe., vel. §, p, 186.

Remarks on a paper by W. B. Rogers. Sag-
geats that the rocks of the Newark sys-
tems may be the equivalent of the Lias of
Europe.

JACKRON, . T, 1856,

{Trap dikes in relation to Zeolite minerals,
native copper, ete.}

In Boaton See, Nai. Hisl., Froe., vol. 6, pp.
23-24.

Reference fo the ageney of trap rooks in pro-
dusing various minerals.

2d aer., vol. 10,



RUEAELL.] LITERATURE, 233
JAUERON, CHARLES T, 185Ga. JA(:KSON. CHARLEN T., and FRANCIS ALGER,

[Om tho Tieep rivercoal feid, N, C.]

In Doston Soc. Nat. Hist, Proc., vol. 6, pp.
8033,

Brief acevunl of an exploraiion for cosl near
Egypt, N. €., with a scotien of the coal-
bearing strata near the boltom of fhe
Egypt shaft. Analyses of coal are given;
alao the result of some experinends in
referance to the value of thereoal fow gus-
making.

JAUKSON [C. T.]. 19560,

[Remark on-inoconformable Interviption. ]

Eu Boston Soc. Wat, Hist., Proc., vol. 6, . 184,

Mentions the ocourrence of the Newark of
the Connectivut valley resting on gueiss,
granite, ole., a8 an illastration of inter-
ruption where the whole Palesscic gronp
is wanting.

JACKSON, C. T. 1858,

INoto on the copper mines, so catled, ag Bk
ran, Fanguier cownty, Va.}

- In Aw. Assoe. Adv. Sel., Prow., vol. 8, 1856
859, 1. 188,

Brief statement of {he occunrrence of copper
ininerals in tegp dike breaking through
‘snndstene.

JACKRON, . T. 18504,

[Amygdalotd ninerals of the Neva Seotia and
lake Snperior traps.]

In Boston Sec. Nat, Hist., Proc., vol. 7, p. 46,

JACKSON, C. T, 1500,
[On the age of the red sundsione of Perry,
Ma; Mova Seotin; Reweenaw poiut,
Mich.; Conmecticnt valiey, atoe.]
In Boston See. Nut. Hist., Proe.,
406398, ’
‘Phe sandstones at the varlows lecalities men-
tioned ave brieily compared and certain
genernl conelualons inferved as to their
age.

JACKSON {C.T.1.  Cited on the age of the New-
ok system (Los, ‘B4, pp. 185, 188, W, (.
Redfield, '51).

€ited on pnalysis of uml froan Nortl: Gaedline
{Genth, 'T1y.

Cited on the sxtent of Triassic rocks in Amer-
1en {(Archaic, 50, pp. 634-636, 046-055).

JACKSON, CHARLES T., nnd FRANCS ALGER.
1528-1820,

A deseription of the minetalogy and geology
of a part of Nova SBeotia,

Tu Awm. dour. Bab., vol. 14, 1825, pp. 205-300;
map op. . #W05, vol. 15, 1820 pp. 132-100,
pla. 1-2.

This paper was published will additions na
¥ Remarks on the miveralogy and geology
of Novn Scobia,” tn Am. Acwil., Mem., u
., vol. 1, 1835, and appisred as an inde-
pendont pubiication ander the title “Re-
marks on the mineralegy and geology of

* “the peninsula of Nova Seodis; Cambridge.
1882, dto.  See Jacksen, Charles '1‘., and
- Francis Alger, 1883,

vol. 7, p.

1833,

Remarks on the minerstogy apd geology of
Nova Seotia,

In Aw. Acad., Mem., n, &, vol. 1, pp. 217-380,
4, and map,

Toaned soparately as “ Rewmarks on the miner-
alogy snd geolegy of the peninsudn of
Nove Bootie.” Cambridge, 1832, dto, pp.
1-116, pla. 1-4, and map, Pablished origin-
ally a8 “ A deseription of the mineralagy
amd geology of & park of Nova Seotia”
in Am. Joar. Bei., vol. 14, 1828, pp, 305~
330, and wap op. . 805, vol. 15, 1826, pp,
132-100, pls. 1-2,

Reviewed by €. Mexoy, iu The Geologist
{London], vol. 1, 1842, pp. 30306,

Dimeribes the trap sutcrops along the east
shore of the bay of Faudy and on the shore
of Minas bagin, ete. The presence of
smygdaloid beneath trap at many localis
ties is neted, and also the wetamorphism
of sedimentary vrocks beneath the amypda-
lold. A large portion of the report is de-
vobed to deseribing the ocourrence of min-
araly In the trap. The Newark sedimen-
tary rocks are not clearly roparatod from
aimitar Carbonifarous vecks,

JACKSON and ALGER,  Cited on lgnite in Nova,
Bootis (Dawsen, 78, p. 99y,
Cited on the relation of trap aod snudstons in
Nova Scotis (W. M. Davis, ‘83, p. 285).
Cited on the trap of Nova Seotia (Beanmont,
34, pp. 24T-248,

JACKEON, 5. L 8,
{Remarks on fosatl foolprints.]
Tu Boeston Soe. Nat, Bist., Proe, vol. 5, 1854
1858, p. 30.
Brief remarks in discussion of n
Bouva.

dncksonviile, N. J. Conrse of trap ridge near
(Cook, '82, p. 65).
Deserlption of conglomerate wanr (Kitchell,
56, pp. 144, 145).
dncksonwald, Po.  Thp of sbrais, and exposnre of
trap near {#'Tnvilliers, ‘83, pp. 217-218,
2149, 220}, ;
Prevailing dip near (d'Invilliers, 83, p, 48).
Sandatone and frap af (@ Invilers, 83, p. 2.
Trap dikes near (A'Invillicrs, "63, pp. 200, 201).

JAMESR, JOSEPH ¥, 1888,
O variatiens; with spectal refereuce o cer-
taln Paleozoic genern,
Ju Am. Nat., vol. 28, pp. 1071-1087.
Refers to Dendrophgpous trigameus, and states
that it is probably an Inorgsuic marking,

JANES, THOBAS P. 8746,
Handbook of the State of Georgia,
Atlanta, Ga., pp. i-vii, 1-236, and a peofogieal
map of Georgls,
Containg reference to irap diices, Py 58, 40,
and map.

1854,

payper by

darrottown, Pa.
P. 4L

Trap dike near (Lewis, '85,
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Jefferson, N, 1.
139-130).
Bamistone and trap exposed near (H. D\
Eogers, '48, pp. 139-180),
Jetlif*s mill, N. J.  Analysis of trap from (Covk,
68, p. 218). :
Dip at (Cook, '68, p. 198),
Jeanersville, Pa. 'Trap dike noar (Leowils, '85, 1.
447}

Jerlcho kill, N, 3. Detailed aceount of (Dart.on,
'9h, pp. 58-81).

Dip of Newark rocks near (Lewis, 'ﬁ.: P 4.»3)

Origin of (Parton, '8, p. 138},

Trap dike near (Lewis, 'R, p. 4543,

Jorsey City, N. X, Analysis of trap rock from
{Hawes, '75).

Hase of Newark system reached in wells (Dar-
ton, ‘88, p, 139},

Bored well in (Cook, '86, p. 172, Cook, 82, pp.
138-14t.  Clook, ‘85, p 118, Ward, 78, pp.
191-188).

Boeundary of trap <mmmp at {Coole, ‘08, p. 177).

Character of trap vidge neay{Dartow, "80, p, 18),

Dregeription of the geology news (W, M. Davis,
‘B3, pp. 3712725,

Faunlts in trap ridge near (Darton, ‘%0, p, 42.
Nanon, '83, p. 26).

Junection of sandstone snd gneiss st {Cook,
68, p. 7).

Mineralogical amatysis of trap rock from
(Hawes, 82, p. 131. Shaler, '84, p. 145,

Quarrics of trap rock near (Cook, ‘81, pp. 66-61).

Mention of (S. F. Mertill, *80, p. 415,

Dip near (H. D. Rogern, "40, pp.

Section from, to Beonton, N, J. {Oook, ‘85, pl. |

op. p. 108).
Bection from, to fort Lea, N. Y. (Cozeens, 43,
pl. 23,
Bection from, to Morris plains, N, J. (Cook,
*88, p. 199, and map in portfolio).
Beotion of trap sheet at (Darton, *90, p. 42).
Trag exposed at (Credner, 65, pp. 392-384.
Russell, '8¢, p. 37, Ward, 19, p. 150),
Jewell's, T., quarry near Peincetlon, N, &,
sceripiton of (Cook, 81, p. 55L
Jewitt & Bros.’ eollfery, Yo, Aunalysis of conl
feoan (Clitford, 87, p. 10},
Briot necount of (CQlifford, 87, pp. 11, 18145,
Trap dike near (Clifferd, '88, p. 252).
Johogue poind, N. 8. Dikes at (Honeywman, '86,

-

p. 123).
JOHNSON, JOIN. 1843,
[Bemark on shrinkage erachs at Middletown,
Coni.] '

To Am. Jour. Sei., vol. 45, p. 315,
Prief remark on & paper by W, (. Redield.
JOHUXSON, JOHN, 18654,
© Notieo of some SpONtalects movemelts ocel
_slonaily obaerved in the sandstone strata
in one of the quarries at Portland, Conn.
In Ats. Assoc. Adv, Sei., Proe., vol. 8 1855,
pp. 288286,  SHee, also, Watiound Magazine,
vol. 3, 3853, p. 362 '

J
Notice, with subsequent observations vy W. |

H. Niles, Boston Soe. Wat. Hist., Proc.,
vol. 14, p. 86,

THE REWARK SYSTEM.

[rysee, 88,

JOHXSON, JORN--Continued.
Deseribes cortain movements in the guarries
mentioned which follow the cuiting of
trenchos asross the strata.

JOHRNSON, JOHN. Cited on movoments in the
rocks ab Portlad, Conn. (Niles, 70, p. 88),
JOHNSON, W. (. 15880,
gD«qm'xp?mn of the Richmond cos} field.]
In repoph of the committee on a national
foundry, Doc. 168, p. 41. Not seen.

JOHNSON, WALTER R. 1842,

[Analysis of natural coke frem the Richmond
coul fleld, Va.}

In Philadelphis Acad. Waé, Sei., Proi., vol. 1,
1841-42-43, pp. 223-024.

Beprinted in the coal ivade of British Americea
{ete.], see Johnson, "5, pp. 185-158.

Deseribes the physical churacters and gives
analyals of the natural coke.

JOHNSON, WALTER R, | 1844,

A report to the Navy Depsrtment of the
[Tnited Btates an Ameriosn coals applic.
Me to steam navigation .and ether pur-
poses.

‘Washington, 26th Congress, 1sf session, Sen-
ate, No. 386, pp. i-xii, 1-607, pls.1-8.

Confains a detailed report of an exbended
sortes of experiments on the hesting and
ather prepertios, of the coals of the Rich.
mond conl tiekd, Va.

‘Trented under the following beads:

“ Natarsl coke™ from Tuekahoe, Va., pp. 138~
151,

Artificial coke from Midlothean conl, pp. 53
156

Bitnminons coal frem Doep Run wines, pp.
309-427.

Bituminons cosl from Crouel smd Snead's
mines, Heurico coundy, Va., pp. 325-847,

Bitmmineas coal from the mines of the Mid.
lothian Ceal Company, taken from shaft
900 feet dooy, pp. 338-HME,

Bituminous cont from the Creek Coal Com-
pany, Cheaterfield connty, pp. 340362,
Bitaminous coal Trent the Clover Wil dnines,
vu the Appomattex river, Virginia, pp.

B63-377,

Bituminous ecal from the Chesterield Mining
Company, Chesterfield connty, Va., pp.
B18-389.

Bibhpinows esal of average size sent by the
Midlothian Coal Company, Vieginia, pp.
300404,

Bitwminong coal from Tippecanoe pits near
Petersbury, Va., pp. 405419,

Bituminons sereened coal from the mindngs of
the Midlothian Coal Company'a * new

Lahadt.” pp. 420451,

Midlothiau average coal, talken promiscuensly
from a heap purchased for use in the
snsieh shops at the Washington navy-yard,
p. 447,

Synoptioal view of the characters, edivpost-
tion and sficieney of Virginia biluminous
conls, thhle CLIV, pp. 445451,
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JONNSON, WALTER R. a0,
The coal trade of Britisle Americn together
with regearches on the chavacter and prac
tiend vaines of Amerivan and foreign conls,
Washivgton and Philadelpkia, pyp. 1-178.
Gives a synopsia of the character und 8-
ejency of the evad from the Riehmond eond
Held, pp, 183-134, and table op. . 134, An-
alysis of the natural coke, pp. 156-150.
Analysis of coals from the coal fields of North
Carolina, pp. 161-166. Nataral coke from
Clover hill, pp. 175-176.

JOHNBON, WALTER R. 1851,
Report an the coal landa of the Deep river
wining and transportation eompany, with
- anglyses of the minerals.
T Albany, pp- 1-2, pla. 1-5.
Conbaing a wunler of observations on the dip

and atrike of the sirvata in the coal feld.

reforred fo, ax weoll s several anakyses of
eoal frome the samoe tleld,

JOHNSON, WALTER R. 1851a.

O the eonl formation of central Nowth Claro-
JHIEN

In Aw. Assoe. Adv. Sel., Proc., vol, 4, 1850,
PP 274276,

Rofers to the uneontormity of Wewark systom
with erystallive rocks heneath. Thiok.
ness of coal.  Analyses of eoal from Deep
river soal field.

FJOHXSON, W, B,  Awnalysis of coal by (Kerr, 75,
PP 293-204),

Analysisof ceal from the Richmond coal feld,
Va. ((ifford, 'RY, p. 19).

Cited on analyses of North Caroliva coals
(Masetarlane, 77, pp. 525-520).

Cited on composition of enal from fhe Rich-
mond ¢oal field, V. ¢Ohanos, *85, p. 19).

Jouneon's ferry, N, J. Boundary of Nowark at
T TfCook, 08, p. V1B

Conglomerate 2t (Cook, ‘68, p. 110,  Cook, 82,
JIACERN

Detailed description of ¢alearcons conglomer.
ate near (H. 1. Rogoers, '40, pp. 140-141).

Dip in conglomersio nuar (Cool, 82, p. 27}.

Dip in sandstone at (Cook, '82, p. 28).

Hp near (Coolk, 68, p. 198),

IMp of conglomerate st (Cook, 78, p. 283,

Sandstons near (Covk, '68, p 97).

Joluts and veina in Riclirond connty, N. Y. (Ma.
ther, 42, p. 625).

In fiagstone wé Milford, N. J. (Cook, 768, p, 521,
Bhaler, '84, p. 144). -

In sandstone and shale near Chatham, N, J.
(H. I). Rogers, ‘40, p. 133).

Tn sandstone sad trap (Hitcheook, "¢1a).

Ixi sandstone of the Connectieut valley (Silli-
man, jr., 4.

Iy sandstone in New Jersay.  Tubla of (Cook,
‘a8, p. 201,

In sandstone in Washingten valley, N. J.

’ {Cool, 81, p. 5%;.

1o sandstene on the Delaware, N. J. (H. I
Rogers, 40, p. 121},

In teap (Fackson, '4la),
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Jofuts—eontinned.
Fo trap in New Jergey {Cook, ‘68, pp, 304205},
O Prinve Edward island (Dawson snd Hae-
rington, *71, p 213,
Jolty river, N. 8. Coal Measures ut, overiain by
New Rod sandstone ((resner, '43).

JOXES, T. RUPERT. 1502,
A menograph of the fosstl Eatlerls.
In Paleontological Boc. [Louden}, Mong-

graph, dio, pp, i-viii, 1-134, pls, 1-5.
Reviews what has been wrtiten on the erasta.
ceana of the Newark systent, and also on
the detormination of the age of the sys.
tem. Gives sections in the Dan river and
Daoep Tiver areas, N. ., after Emmons,
and #t Phosnixville, Pa., after Whentley,
pp. 8697, Describes two epecies of Cau-
dona, pp. 123128, Cltes J. Mazcon on the
auo of the system, p. 134,

JONES, WEPERT T, 15028,
Trafls, tracts, and surface-markings.

In The Goeologiat, vel. §, pp. 128-13%, pL. 7.

Refers hriefly to the feotprints of the Con-
necticnt valley.

Bootprints; brief veference to (Fones, '62a).

JONER, R, T. Cited ou the age of Richmond

conl field, Virginia (Hall, 81, p. 460).

Jones's falls, N. €. Aye of vock exposed near

(Emmons, ‘50, pp. 276-277.

Breadth of the Newark area near (Knnuons,
56, p. 241).

Jonglomerate at (Fuunons, ‘B8, pp. 237238,
Wilkes, '58, p. 5).

Silicifled trees noar (Fmwmons, '50, p. 284).

Thickness of the Newark uear {Emmons, "5,
pp. B31-232), )

Jdonew’s mine, Pa.  Description of trap dlkea noar

(H.. 0. Rogers, 58, vol. 8, p. 687},
" Seation of (H. D. Rogers, 68, vol. 1, p. 9%,
Trap dikes at (Leslsy, '83, p. 103,

JOYCE, See Robinson, and Joyoe.

JULIEN, ALEXIS A, 1880,
On the geological action of the humys acids.
Jn A, Agsoc, Adv. Sel., Proo., vol, 28 p[i.

311410, mwap op. p. 320,
Discugses the origin of the prevailing browu-
ish-rad eolor of the Newark rocks, pp.
408, 407.
JULIEN, A. A, Cited on the decay of Newark
sandstone (Smoek, *80, p. 201).
Junction of Newark system and Primary rocks
at " Glen” in Leyden, Mass. (F. Hiteh-
* cock, '35, p. 228). ¥
In Leyden, Mass. (B. Hitcheock, 41, p. 448).
Jungtion of Newark and Siluvian vecks ¢Cook, 78,
pp. 38, 39).
Of trap and associstod sandstones, shales, ste.,
in Nowark system. Detailed description
and discussion of (W. M. Davia, "83).
Of trap and saandstone in the Connectiont:
valley {E. Hitchoook, '4L, pp. 857-858),
Kedidica hook, N. Y. Accountof (Pierce, ‘20, pp.
135-187}. ‘
KEELER, C., aud SON. Stone guarry of, near
Greenshurg, N. 3. (Cook, 81, p. 56},
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EEMP, 1, ¥, Cited on the mierossopical char-
deter of the trap of Blomider, N. 8.
(Marsten, '99). '

KENBRICK, H, H, TFossil plants collectod by, at
Durham, Coma. +Chapin, '87a).

Noties of n fossil plant fouud by (Chapi,
Bla).

Rennetty Pa,  Montion of o trap dike in (Frazer,

84, p. 893). B

Kepsington, Conn.  Briof account of geolegy near |

(Percival, 2.

" Mention of fossil plants having been ﬂmml.

nowr (Percival, '42, p. 442).
EKontyille, N, 8. Dip at (Dawson, 47, p. 66).

Uneenformity at base of the Newark near
Trawson, 78, p. 925,

Kemtville, Pa. Boundary of the Newark ares of
Penusylvania near (Lea, ‘58, p. 82).
KXRR, W. €. 847,

Repors of the progress of the geological sur
voy of North Caroling., | 1866,

Raleigh. Pp. 1-56.

Refors Wriefly to coal, oil, fire clays, ete., in
Norili Carolina, pp. 20, 46-47,

KERR, W, €. 1869,

[Report of {he progress of the gentogical sur-
voy of North Carofing, for the years 1866
1887.1

[Raleigh, N, €.]. Tp. i-57.

Stakes the fallure to find saficient phosphate
of lime in the black shales associated
with the conl sess of Deep river to be
of seonomic imporfance. yp. 9-10.

EERR, W. C. inve,
. Observations on the Mesozoio of Nortls Caro-
Y.
In Aw, Assoe, Adv. Sci., Proe., vol. 23, 1875,
Y. 4748

Compares briefly the charscterintic feaiures
of the Newnrk rocks of North Carclina
and of the Connecticat valley, and pro-
sents o brief secownt of the leading facis
in the stratigraphy of the entive Newsth
aystem ; dsonsses tho probable strucinre
and. foasaor extent of the formation.

KERRE, W. . ’ 1875,
Report of the geological sarvey of North
Caroling. Physieal meology, réanmé, eco-

nomic geology.

Haleigh {¥. ©.]. Vol 1, pp. i-xvili, 1-3%5,
1-120, pt. 8, and a folding map.’

Notice I Am. Jour. Sci., 3d ser., vol. 11, pp.
61-62.

Republiahed in part in **In the Coal and Tron :

Counties of North Carolinn,” by P, M.
Hale, pgr. 5253,

The fellowing is an expansien of the table of
eonfonts of this volume, so far as i relatea
to the Nowtrk syatem

. . ; Page,

Goologival chavis showing  Bleatl-
graphie poesition of Triassic
FOOKS . iiiiiiia i ey x, 16-111

Nawark system in North Amertes,

aketehof . oo oue il 1162117

THE NEWARE SYSTEM. .

[ BTt 35,
KERR, W, €, —Continnwt. Page.
Nowark system ia Worth Carveliva . 141147

Dan river belt. ... ... 141,145
Deep river bolb. ... ... [ E¥ I T
Former connection of Decp river

and Dan viver areas. ... ...... 141

Dip 1n Deep river and Dan river

41
. 143

Conglomerate ........ 141
Bection at Bgypt shaft . 142
Thickners....ooaoo.. . 145
Ares 144
Origin of maierial 146
Litholagieal chmneter. . 146
Teaproek. ... ]46—147
Fossila, Ustod..oooeaeaol .. T
Fortilizers ... cune . 187
Limestons ..ol 207
Irom ores, with annlyses . 2¥5-228
Coaloorvine i e, . 204290
CEATAR OB . v 804
MIBEONG «ovnivviiaarvvinnvaa . Wb
KERX, W. €. 1875a.

Observations on the Mosozeie of North Caro
ling.

In Am. Assoc. Adv. 8¢i., Proo., vol. 23, sec-
tion B, pp. 47-49.

Youtsing general consideration relating o the
dip, geographical distribution, trap, and
organie remzing of the Rewark systém.
A former great axtent of these rocks is

. inforred.
KERE, W, €, 1870,
Phywiographical desoription of North Cavo-
lina.

Baleigh, N. . Pp. 1-32, and map.

Containg & very bvief description of the ex.
tentof the Newark aystem in North Caro-
lina, p. 11, and of tho thickness and ehar
acter of the coal seatis oceurring i it, p.
18

KERR, W. C. 18704,

[Geological formations aé rallroad qtamm;s i
North Caroling. |

Inan American geological railway guide, by
James Macfartane, p. 186,

Indieates what stations in North Carolina are
on the Newnrk systent,

KERR, W. C. . 1881,
The minerals and mineral loenlities of Novth
Carolina. Being chapter 1 of the second
vobawe of the geology of North Caroliug,

Bee Genth and Kerr, 1883,

KERR, W. €. 1884,

Report on the cotton produciion of the sinte
of Virginia [ete.].

W’mhington {Interior Dep., Census Offlce),
dto, vol. 6, part 2, pp. 617-682. [Tenidr
Census. ]

Contalng a very brief description of the New.
ark aveas of Virginia, with somo mention
of thelr sofls, pp. 639, 61,
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EERR [W, (,]. Cited on anticlinal stracture of
the two " Newnrk aveas in Nerth Carclinae
(W. M. Davis, '86, p. 348},
Clted on the eanse of the tilting of the Few-
nrk (W. M. Davis, '83, p. 303).
Cited on the Newark areas In North Carolina
{Chance, "85, p. 15).
Cited on the Newark of North Cavoline (Mil-
tar, '79-'81, vol, 2, pp. 225207},
Cited on the opposite dips of the two main
‘Newark areas of North Carolina (Rusaell,
T8, pp. 252-253).
Cited on the origin and deposition of Newark
strata (W. M. Daviy, 83, p. 287).
Citerd on the tilting of sandsfone and trap in
South Caroling (W, M. Davis, '83, p. 802).
Cited on trap dikes in Nerth Carolina (W, M,
Davis, 83, p. 208},
TMscunsion of flwe hypethesis hy, explaining
opposing dips (W, M. Davis, '§2a. p. 119}
Newark sandstone from North Caroling col-
lected by (Bhaler, '84, p. 181).
Referenoe to estimate of erosion by (Bradiey,
T8,
Keotel’s mills, East Windsor, Conn. Fossil hones
found at (B. Hitcheook, 41, pp. BO3-5iM,
. 40). :
Kidd's mlll, Pa. Dolerite and sandsione from (C.
B, Hall, 74, p. 41).
Kildare, P. E. L~ Analysiy of Iheestone from
{Dwsen and Harringion, 71, p. 41).
Limestone near (Dawson and Harrington, Vi,
- p. 345
KILLEBREW, J, B. 1887.
The elementary geology of Tennessee: heing
aluo an introduction to geology in general,
Deatgred for the schools of Tennesses.
oo Safford and Killebrew, 1887,
Kitl von Kuli, N. J.
8, . 36}
Kimberton, Pa, Boundary of the Newark near
{H. . Rogers, 'B8, vol. 2, p. 668),
King of Prussia, Pa. Boundary of the Newark
stear (€, B, Hall, ‘8L pp. 22, 8386,
Erief account of trap dike near (3. Y. Rog.
ers, 58, vol. i, p. 214}
King iron mine, Pa.  Auslysis of ore from (t'In
villiers, '86, p. I513).
Report on (Prazer, '77, pp. 212.-214).
Kings, Va. DBoundaries of the Xewark near (W.
B. Hogers, "3, p. 76,
Kings county, N. 8. Genefal accoun), of the
Newark rocks of (Hobeyman, 79, pp.
27-28),
Kings poing, K. 4. Contact metamorphisomr ab
{Russell, "84, p. 38).
Deseription of structure at (Darton, 8.
Exposures of trap ab (Russell, "80, p. 38).
Faults in trap ridge near {Darton, '8, p. 42).
Smail teap shests near (Darbon, 00, p. 44),
Unconformity of trap and sandsione noar
{Darton, 0%, p. 47)
Kingstom, N. J. Accennt of contact metamor
phisw near {H. D, Bogurs, 86, pp. 163.164).
Annlysis of aeil from {Cook, '78, PP 37, 30,

LITERATURE.

Prap exposed at (Ruossell,
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Kingston, N. J.-—Continved.

Boundaries of Newaik aystem near (Coolk,
8%, p. 1. H. D, Rogers, "$4, p. 118),

Brief reference to trap hills near (H. I
Rogers, 36, p. 158,

Desoription of quarries at (Coek, 81, p. 55),

Deseription of sandatons strata pear (H, I,
Rogers, 40, p. 120),

Desoription of trap and altered shale near
{H. L}, Rogers, "40, pp. 149, 151,

D3ip in sandstone near {Cook, 82, p. 25).

Dip near (Cook, '68, p. 186).

Quarey at (Uook, '81, p. 35},

Sandetone outorep near (H, 1) Rogers, 40,1,

TN
Bandstone guarry at (Cook, “1, p. 28},
Trap boundary nesr (Uook, "85, p. 1003, |
Kinseys mill, Pa. Boundary of the Newark near
(H. I%. Rogers, "8, vel. 2, p, 876},
Eingey mounntain, Pa. Dipof stratsand exposure
of trap near (d'Invilliers, "3, pp. 218,219,
2120,

KIPSEY'S, J. Quarry near Martinville, N. J,,
desoription of (Cook, '81, p. b4},

KIBKERY, J. W. Cited in referomce to fosafls of
the Newark system (Newberry, '88, pp.
-6,

KITCHELL, WILLIAM. 1856,

Report on the north division of the state [of
Rew Jersey).

In second annual report on the geelogioal sur-
vey of the state of New Jersey, for the
year 1855, pp. 111-248).

Contaips 4 deseription of a portion of the
boundary line between tho Newark amd
the gneiss bordering it on the northwest,
P 144145,

KITCHELE, W. Citew on the conglomerate of
the Newnrk system in New Jersoy (Covk,

o8, pa 1B

Kitfoctin moyntain, Vo, Boundaryof the Newark
near {W. B. Rogers, 40, p. 63,

Klinesvitle, N. J.  Dip unear (Cook, 68, p. 147},
Dip in abale near (Cook, ‘82, p. 28).

Evidenco of fanling near (Nason, ‘59, p. 33).

Fousif arnataceans found meay (Nagen, 'S80, p.
36).

Eusnerton, Pa. Boundary of Newark vear (Los.
ley, '83, . 185, 19%).

Recomposed rocks near {Frazer, '83, p. 235},

KOCHER BROR.' quarry at Newark, . J., da.
weription of {Took, '8, p. 48).

Kralitown, Pe, Caislogue of speeimens of sand-
atons, ote., from near (Frazer, *77, pp, 332~
881,

Tiokerite from (¢ B. Hall, '78, p. 47).

Shate and sandstone frow (C. E. Hall, 78, P
14y,

Kunte's limestone yuarry, Pa.
ror, 77, p. 325).

Funtz'e palut mine, Pu.
B. 225;.

Enrdsville, Va. Dounderies of the Newark noar
(W. B, Regers, "3, p. 77),

Report on (Fra-

Report en (Frager, '77,
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Lackalong creck, N. J,
1973,

Dip in indarated shale near (Cook, 82, p. 27

Ladentown, X, Y. Relation of trap and sandgtone
near {Darvion, "9, p. 41).

Bection of trap sheet near (Darton, 80, p. 41).
Lafayette, N. J.  Trap rock at (Ward, 278, p. 150).
Lafayette College, Easton, Pa. Footprinisin the

musenn. of (C, H. Hifeheook, 88, p. 122).

Fossll foetprints from New Jersey, in the

catalogue of (Eyerman, '98),

LAIDLEY, J. Cited on thivkness of cosl at
Tgypl, N. C. (Charce, 85, p. 35).

Eake Saltonstall, Comn. Description of frap
ridges, ete., noar (Hevey, '68).

slielation of trap and swndstons near (Whelp-
ley, 45, p. 63).
Lmbertvllle, N. d. Alered shale near (Cook,
68, p. 213. Ceok, '83,p. 23).
Bearing of jointe at (Cook, ‘64, p, 201).
Rounflery of trap near (Cook, "O8, p. 192).
Brlef remarks on banded diorite from (T. 8.
Hunt, ‘7).

Building stone near (Cook, ‘68, p,511).

Contact metamorphism at {Cook, "85, p. 61,
Cook, 87, . 125).

Contact metamorphism near (H. 1) Rogevs,
'B6, pp. 161-162).

Courae of trap ridge near (Nason, ‘80, p. 85),

Degeription of geclegy near (W. M, Davis, "85,

. pp. 278279},

Prescription of guarries near (Cook, 81, p. 50),

Deseription of Sourlanid mowniain, near {Cook,

88, pp. 191-192).
Presoription of trap, contact metamoerphisin,
et near (1. ). Rogora, 40, p. 155},

Dip in red shale ot (Coolk, 82, p. 263,

Dip near (Covk, 68, p. 197,  Cook, 68, p. 198},

Dip af altered shale at (Cook, 79, p. 20, Cook,

‘B, p. 2463,

Diverse dips near (’Nmn, 89, p. 19).

Faalt near (Lesley, "B3, p. 181).

Limoestone near {Cook, "68, p. 218, Cook, 79,

p. 32,
Quarries at (Cook, '81, p. 58). .
Grarsies of trap rock at, meation of (G, .
Merrill, 89, p. 434,
Section near, affer . H. Cook {W. M. Wavis,
83, p. 281, pl. ;.
Shale amd sawdatons quarries (Cook, 79,
24),
‘Sitprban Hmestone iu Newark rm:ks ner
(Cauls, 83, p. 36},
Beap hill near (Nason, 89, p. 536).
Trap outerop near (Cook, "68, p. 192, Darto,
00, p. 69).
Trap rock guarries at (Couok,
Cook, "81, p. 62).
Lamentation mountabw, Conn. Anterior trap
- ridges of (Davis and Whittle. ‘89, pp. 108-
100).
Bed of voleanic ash in (Chapir, "8,
1),
Tu the apterior vidge of (Duvie asd Whit-
te, "Bl pp. 118-320%.

Hp alomg (Clool, 68, p.

'’ op. W,

Chapin,

THE NEWARK SYSTEM,

UL, 85.

Lamentation monutain, Conn.—Contlnoed.,
Description of the matn ritfge of {Davis and
Whittle, "9, p. 112).
Demeription of trap ridges near (Percival, ‘42,
P 35E, A66-358),
Detailed study of the strmctwre of (WM.
Davis, ‘B8, pp. 61-64).
Discussion of the origin of {W. M, Davis, ‘50,
P 25
Diseussion of the stractare of (W. M. Davig,
‘883
Taulis assockated with (W, M. Davis, ‘82).
Faalt near (Davis, 82, p. 122, W. M. Davies,
'BR, p. 409).
Tdrmeatone near (Percival, '42, p. #43).
Overflow, origin of (W. M. Tiavis, '82. W,
M. Davis, B3, pp. 464-4673.
Sandstone elevations assoefated with (Perel.
val, 43, p. 435).
Small moay of north end of (Davis and "Whit-
the, 'S80, pl. 3).
Small map of portion of (Davia and Whittle-
89, pl. 2).
Sheteh map of (W, M. Davis, '89, pls. 1, 3).
Stratifted rocks associated with (Percival, 42,
p- 435).
Topographic form of trap ridge near (Perci-
val, 42, p. 304).
Trap ridges near (Percivel, '42 pp. H#8-377).
View of, to ilustrate structure (W, M. Davis,
B¢, . 4261
Lamington, N. J.  Sectlon of seudstone at (Dar,
ton, '8, p. 35},
Fancaster, 8. €, Description of trap dikes near
iToomey, "4, p. 18,
Lavcaster county, Pa, Briof report on (Laesley,
'8, pp. Ixiv-lxv, pl. 35).
Geslogieal map of (Fraver, '80).
Report on the geotogy of (Frazer, '30).
Landis fron mive, Pr. Duscription of (d'Invil-
lers, "88, pp. 1513-1614).
Report on (Frazer, ‘77, pp. 220-221).
Earge enrtain, Pv B L Section at (Dawsen and
Harrington, 71, p. 20).
Latschaw iron mine, Pa. Fanltal sandstone wear
(H. I Rogers, "58, vol. 1, p. 80).
Fawronce brook, X. J.  Alered shale nese (Cook,
88, pp. 219-214) .
Roundary of Newark along ook, 88, p. 175).
Petailed description of (Darton, 80, pp. 5~
61).
Bip along (Codk, '68, 1. 196).
Drp in shale at (Cook, 83, p. 2.
Origin of teap noar {Darton, 6%, p. 1381
Position of frap near, in the Newark system
{(Darton, 48, p. 139},
Sandstone guarries noac (Cook, 78, p. 23).
Frap hilla near {Couvk, '68, pyp. 1588, 196).
Trap outerops near (Cook, '82, p. 50-60).
Lawrys island, Pu.  Desoription of trap dike
near (. I), Rogors, *58, vol. 2, p, 686).
LEA, ISAAC A, 1851,
[On. the finding of fossil reptilish bones in a
ealearsvns conglomerate vear npper Mil
ford, Lehigh county, Pa.]



RUSBELL. ]

LEA, ISAAM A Continued.

In Philadelphis Aecad. Natl. Sei.,
B, 1852, pp. 171-17%, 205,

Deseribed the positlon and charactor of the
beds in which the fossil bones were found,
and disenyecs the relation of the strata to
outerop of calcarcons conglomoerate found
elaawhero in the Newark system, pp. 171
172, Remarks covilnued on p. 203, where
the pame Clepsysgurus  ponnsploanions
for cortain fossil bonea iy proposed,

LEA, IBAAC, 18538,

Deseription of a fosail sanrizgn of the New Red
sandstons formation of Pennsylvania;

_ with amine account of that formation.

In Philsdelphia Acad, Nat, Sci., Jour., 24
ser,, vol. 2, E860-1854, pp. 185-202, pl, 17-19.

Abstract in Am. Jonr. Bel., 24 ser., vol. 14,
p. 451,

Prescnts a critical review of the werks of
proviens writers on $he paleontology and

the pgeologieal position of the Newark

system, followed hy a description of a

genus of foseil sanrians, based on certain

fossi] Bones found in wpper Milford, Te-

high county, Ta.
LEA, IBAAC,

[Note on the tracks of srustacenns and other
markings on the sandstone of Connectient
valley.}

Tn Boston Sev. Nat. Hist., Prm, - vel. 5, pp. 276-
i,

An exiract {rom a letier roferring to a alab of
sandstons fvom Greenfichi, Mass.

LEA, I5A4C,

Bomwrks on 4 tooth of & ssrold reptile, from
near Pheenixville {Pa.].

In Philadelphia Acad, Nat, Sel,, Proe. wl 8,
1858, pp. TV-T8.

© Abatract in A, Jonr, 8o, 24 ser., vol. 22, ppr.
122-123; aigo Newos Jahrbaoh, 1857, v, 253,

Deseriben the tonth of a roptile fo which a
name Is glven, Names also lwo species
of Posidonia, and » fousil footprint from
the locality that viedded the reptilian re.
maing.

LEA, ISAAL. 1867,

[Remarks on fosails from Phonixvitle, Pad

Tn Philadelphia Acad. Naf. Sei., Proc., val.9,
1458, . 148,

Brief abstrant of remarks on & fossil Tronre and
s coprelite from the tannel at Phoonix-
ville, Pa.

LEA, ISALE. 18578,

“ |Brief remarks on the identity of the rooks

mear Gwynoed, Pa, with those at Phe-
nixville, Pa.}

Fu Philndelphia Acad. Sei., Prec., vol. 8, 1858,

Proc., vol,
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EEA, FSAACH--Continnud,

A Idef statement of the epindons and concla-
sloms of various geologiste soncerning the
goslogioal position of the Newark aystem.

[E.1.  Cited on tho age of the Newark aystem.
{Loa, *58).

Cited on tho age of the Newer Red sandatone
of Prinee Edward jeland (Leidy, "84, p.
330,

Cited on the age of the Red ssndstone of

: Trince Bdward island (Owen, ‘76, p. 381),

ited on fessil erustaceans from the Newmk
system {Jones, 62, p. 86). ’

Cited on fossil plante from Turners Falls,
Mags, (Emmons, *57, p. i3§),

Cited on fosril reptiles from North Carolina
{Emmons, 57, p. 78).

Cited en fossil reptiles from Pennsylvanin
{Emmons, 56, pp. 208,308, Fraxer, "Tie,;
p. 497, H. D. Bogers, ‘58, vol. 2, p. 692.693).

Cited on fossil roptiles from Penpsylvaninand
New Jersey (H. D. Togers, '58, vol. 4p.
695).

Notles of the desoription of reptiban fossils
by (Miller, '79-'81, vol. Z, p. 1533,

Lond, at Berlin, Conn. (8. Hitcheoek, '35, 3, 332).

In Massachasetts, betef acconnt of (B, Hiteh-
onok, 41, p. 448).

Tenkesville, Ya. Boundary of the Newark near
(W. B. Rogers, *39, . 75).

Deacriptivn of geology nosr (W, B, Rogors,
39, p. T8},

Leaksvillo, N. C. Analysis of coul from near
{Chanee, 85, pp. 84.65).

Boundary of the Nevwark near (Miteholl, *42,
- 134).

Brief aceount of the rocks near (Bmuons, '52;
™ 149}

Character sad dip of rocks af (Ezuu‘mma, *i4,
P 255).

Coal ab (Fagmous, ‘57, p. 83, Km'r, T8, . 148,
Kerr, 78, p 35, MoeGohes, '83, p. 770

Conglomerate near (Bamons, 52, p. 152, Em-
mnns, 34, p. 256).

Dip and strike at (Emmons, '58, pp. 157, 238).

Tp of coal at (MeCiehes, 83, g 77).

General spction of Nawark rooks iear (Fones,
&2, p. 89).

Newark systom noar (Maoferlans, *77, . 527).

Reforence to fossilt fiakes from (B, Hitohcoul,
S, p 4400,

Reptile remains from (Emmeons, '58, p. 309,

_ Ermmous, '57, p. 81).

LEA

p- 175

Birief record of remarks based on fosails from
the lecalities tned.

LEA [ISAACL 1858,

[Remaris on the age of the Newsrk system.}
_ InPhilsdelphia‘Acad. Nat. Sei., Proc., vol. 10,
P 8O-,

+ Wection near (Bmmons, '6%, p. 149, meom
56, 3. 7).

‘Ehickness of el seuins nesr ({:haxw&. '85, p.
64},

Thickness of Ent: af (B , BT, .
22).

Lh s N. d.  Aupalysis of trap wesy (Cook, 68,

. 218).

Tioundaries of the Newsrk aystem noar (Cook,
89, p. 11 H.D». Rogers, 40, p. 16, H. P

Rogurs, 46, p. 118).
Bonndazy of trap near (Covk, "68, p. 193},
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Yebanon, ¥. J.—Continued.

Ceanglemerate at (Cook, 65, p. 7. Cook, 98,

p. 210, Cook, '82, p. 21. Cook, '82, p.41).

Conglomerate quarries ucar (Nason, 82, p.
38,

" Contaot of Newark recka aod gnelss near (H.
. Rogers, 40, 1. 16).

Dip in shaloand cinglvmerate near (Cowvk, '83,
p. 28},

Dip near (Cook, ‘88, pp. 198, 199).

Exposure of trap nowr (Cook, '82, p. 64).

Hmall sandstone area near (Cook, '08, . 7). .

Lobanon, Pa.  Desoription of trap dilies nesr (H.
I*. Rogers, '58, vol. 2, p. 087).

Detailed deseription of the Cormwall iren
mines (Lesley and &' Tuviltiers, "85).

Lebanon county, Pa. Brief report on (Lesley,
‘83, p. Yxwidt, ph. 22y, 7

Lebanoen station, X. 3. Boundary of Newark

T near (Clook, 98, . 175

Dip near {Cook, 68, p. 197).

Lehanosi yalley, Fa.  Drownatene qum-ie's in

- (@Tuvilliers, 86, pp, 1562-1567).

Fobagonville, N, J.
(Clook, ‘08, p. 175},

Dip near {Cock, "68, p. 1873,

LE CONTE, JOHN, Cited on a fossil insect in the
Connectiost river snnds!;oue . D, Dans,
62y

iF CONTE, JORKPH.

Elements of (eology.

Now York, revised and emlarged edition, pp.
{-xiv, 3-633, pl. 1, st ed. New York, 1878,
pp. §-xiii, 1-568, pl. 1.

Centains a cnndieused résumé comeerning the
Jara-Triag of North America. Under the
nume Jura-Trias all rocks of the Trinasie
and Juressie are included, pp. 451-470-
Note on the former sxtows of the Newark
gyatemw, p. 608,

L¥, CONTE, JO8EPH.

A eontpend of geslogy.

New York, Ihme, pp. 1-559.

Conteina 2 brief compiled account of the
dura-Trias of Ameviea, pp, 3235-331.

LE CONTE, 3. Cited on the canse of the thono-
clinal structnrs of ceptain Newark aroas
(W, M. Davis, '88, p. M4, 'W. M. Davis,
3, p. 303},

Cited on the wode of tormation of the New-
ark rovks of New Jersey aind the Cumect-
fout valley (Russell, 78, pp. 251-252).

Cited on Mormolneoides articulatne (Seadder,

) 68, p. 218, Beudder, 84, p. 431).

Evesbureg, Pa. Mention of toap quarvies at (8.
P. Merrill, '8, p. 436},

Feeahurg, Ya. Boundary of Newark near (Hedn-
rich, '78, p. 235, W. B. Rogers, '40, pp.
61, 83).

Conglomerate near (Fonfalns, 79, p. 82, Lea,
‘B, p. 100).

Detailed description of gm)ogy near (W. B.
Rogers, 40, 13, $6).

Gmatries of trap rogk near (Shaler, "84, 1. 179,

1882,

1884,

THE NEWAREK BYSTEM.

Boundary of Newoark near

| LEIDY, JOSEPH,

feveL. 84,

Lehigh couaty, Pa. Brier notes on (Lesiey, '75).
Brief report on (Lesley, '85, pp. Ixvili-Ixix,
pl. a8).
Thp gb {6 B Hall, '83),

Fonail saurian bones in (Les, 'S3, pp. 188, 195).
Reptilian hones fn {Lea, '51, pp. 172-172),
LEEXAN, A, E.  Limestonse collected by, in
Pernsylvania (Shaler, "84, p. 156).

LEIBY, JOSEPH, 1854,
On Bathyfruathugs borealis, an extinet sawctan
of the New Red sandstone of Prince Ed
ward fsland.
Tn Phitadelpbin Acad, Nuas Sl Jonr, 2d ser.,
veol. 2, 1850-1854, pp. 327-330, pl. 83,
Deseribos Bathygnathas Dovealia.
LEIDY, JOSEPU. 1854a,
{Bemurks on Bathygnathus borealis from
near Prince Edward island.}
In Philadelphia Acud. Nat, Sei., Proe., vol.
8, 1852-185%, p. 404; also in Am. Jour,
Bot., 24 ser., vol, 8, pp. 444-445.
Ahstraet in Neues Jahrbuch, 1855, pp. 400

500,
Proposes the name given in fhe title,
LEIPY, J. 1864,
[ Remmrks on fousils from Phenixville, Penn-
sylvania.|
In Philadelphia Acad. Nas. Sei., Preo., vel.

9, 1858, pp. 1491501,

Compares certain fossils from the locality
mentioned with others frem Vieginia,
North Carotina, and England, and ang-
gesis the age thud indlcated.

LEIDY, J. 1857a,

{Remarks on fousils from the !.Jwynmx! tun-
nel, Pa.}

In Philadelphia Acad. Sei.,
p. 150,

Brief record of remarks on fessils from the
localities named.

LEIDBY, JOREPH, 1858,

{Note on fuceids and foofprinis from the
sandstone of the Conneetiont valley.)

In Yohunlogy of New England, by Edward
Hitcheook, pp. 1456-106,

Extract from o letter roferring briedy to cer
tain drawings of fossils sapposed to by in
part fucekt impressions and in part foot-
prints of crustareans,

LEIDY, JOSEPH. 1580,

[Bomarks on fossils found near Phenixville,
]

In Philadelphia Acad. Nat. 8ci., Proo,, vol.
1t, 1859, p. 110, .

Mentions briefly. the fossils obtsined at
Phendeville, Pa., including » now genua
of raptile.

Proe., vel, 4, 1848,

1869,

The extinet mammalian faons of Dakote and

¢ Nobraska [etr., eto.].

Tn Philadelphia Aend. Nat. Sci., Jour, 24
sor., vol. 7, pp. S-viil, 9472, pls. 1-30, and &
map.

Containg & remark on Deomatiorinzm sytves-
tre fram North Cavolina, w. 410, o v



RUBSELL.]

LEIRY, [JOSEPH]. 18%6.
Fish remains of the Mnsoﬁmu red shales [of
Pennaylvanial.
In Phifadelphia 4 cat, Nat. Seoi., Proe) vob 28,
p. 8L
Rocords the finding of obseure Ash remains
at Yerke's atution on the Perkiomen ruil-
Toad, in Montgemory sounty, Tn.
EIDY, J.  Cited on charactor of cevtain foot
priuts from Turners Fally, Maaa. (Dowoe
5.
Cited. of fossil reptiles from North Carolina
{Ermond, 87, p. 00).
Cited on fossil veptiles from Pennaylvania
and North Carelina (H. Ir. Rogera, '08,
vol. 2, p. 6950973,
Kotice of the description of reptilinn fossils
by (Miller, 'T9-'81, wvol. 2, p. 162},
EFITH-ADAMS, A, Cited on & urassic repklles
from high northern latitudes (Hull, '87,

. 95,

Lumer's are pity #a.  Heport on (Frazer, 77, p.
225},

Loomis, ¥. §. Indurated chale near (Barten, ',
59,

“Leopard, P8, Trap dtke near (Lowis, 85, p. 444).

Leprence, No B, Ageof rocks ab (Bailey, 85, 5. 5),
LESCHARBOT.

bay of Fundy ¢Gilpin, *77, p. T8,
LESLEY, 1. P, 866, |
Mapmal of conl and it8 topography. 1Tus.’

teated hy original drawings, chiefly of
facts in the geology of the Appalachian
region of the United States of Nerth'
America. :
Phitadulphia, 1% me, pp. i-xif, 1-284.

Contaius a bried asconnt of the origin of the.

trap ridges of the Nowark systemn of Ponn.
sylvanis snd New Forsey, pp. 132-133.
Refers to lamination in the frap of East
it West Roeks, Conn., p. 162,
LESLEY, J. PETER, :
[On 2n ssphadt vein in West Vivyginia.]
Ip Aw. Phil. Sec,, Proe, vol. 0, pp. 185197,
pi. Gl
- Contains theoretical considoration respecting
the deposition and erosion of the Newark
systow, Pl 188.180,
LESLEY, J. PETER. 1564,
{On the discovery of liguife in Frapkiin
county, Pu., and its bearving on the de-
termination of {he sgn of the presont sur-
face of the Lend.]
It A Phil. Soc., Proe., vol. 9, pp. 463482,
arid 4 plates.
Trigeusses the magner v which the Newawrk
rocks of Tennsylvania wero doposited,
LESLEY, J. P, 1878,
[Remacks on iren ores near Doylestown, Pa.]
Fa Am. Philo. Soc., Proc., vol. 13, p. 204,
{LERLEY, J. PETERL 1574
Noles on the geology of Lehigh sounty, Pa.
In 8acond Geol. Burv. of Pennsylvania, 1874,
* Report on the Brown Hematite ore ranges
of Tahigh conuty, vol. I}, pp. B7-65.

1863,

Contains brief shservations on the Newark |

rovis of Lohigh county, pp. Gl-64
Bull, 85——16
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LESLEY, J. P. 1880,
heolumoal map of Cumberland county, Pa.

In Second Geool, Surv, of Permsylvanis, vol.
I, B, atlag, No text acodmpanying.

LESLEY; JOSEIPH PETER. 1583,

The gevlogy of Chester county after the sur-
vays of Henxy D: Rogers, Persifor Frazer,
and Charles ¥. Hall.

In second geological survey of Pennaylvania,
vol. C, 4, pp. 154, 63-314, 351354, pl. 2.

Upconformity at buse of the Newark sysfem
with bypoethesis to acconnt for it, p. 54
Felding of the Appalachians previons to
the Newark, p. 132, A general statement
of the churacter of the Newark of Penn-
sylvanin, compiled principally from re-
porty of previous observers, pp. 37215,

LESLEY, JOSEPH PETER. 1885,

Second geological survey of Pennsylvanis.
Report of progress.

A poeslogleal hand atlas of the-aizty-seven
wounties of Pennsylvania, embodying the
the results of the field work of the survey
from 1874 Lo 1884,

Harrisburg, pp. I-oxii, pk 1-61, and 2 maps.

Prosents brief sketohes of the geology of such
county, in explanation of ascompapying
maps, .

LESLEY, §. PETER.

Geology of the Pittsburg coal region.

In Aw. Inst, Min. Eng., Trans,, vel. 14, 1885
1886, pp. 618858, and on map op, p. 656.

General remarks on the deposition of the New-
‘wrk rocks of Penusylvania, p. 830, Area
eecapied shown on the map op. p. 656,

LESLEY, . . 1891,
On an important boring through 2,000 feet of
T Frias, in ceatern Pennsylvanis.
In Am. Phito, Soe., Froe., vol. 2, pp. 20-25.
Gives a Teoord of strata passed throngh in
boring a well in Bueks cownty, 18 miles
nrth of Baston, I'a. In remarks on
the paper, B. 8. Lyman states the rovkas
. peacirated belong in the couteal portion
of the Neyark syatem, which is 2,200 feet
thiek.
LESLEY, 3. P, Cited on {urmer oxtent of the
Kewark system (Mocfurlaue, "M, p, 41).
Ctted on mode of furmativii of the Richinond
eanl fald, Viegicia (Clifford, 37, pp. 6,
PN '
titw] ap ovorilew {rap sheets o Peausylvanio
(W, ML Davis, 83, p. 208).
Cigad o zelation of trap and ssadstons in
Panusylvania (W. M. Davis, 83, 1. 287).
Cited au structure and mode of formution of
the Richmeond coal fiekl, Viegifia (Mac-
- farlane, '77, pp. H14-514),
LESLEY, J. P, and PERSIFOR FRAZER. 1876.
Geological mup of Adams county, Pa.
In second geological survey of Pennsylvanis,
vol, ©¥ 0, atius, No text scoompanying.

1586,

! LESLEY, 3. P., and B, V. FINVILLIE BS. 1835,

Report on the Cornwall iron org mines, Leba
nou connty, Pa.
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LESLEY, J. P., and E. V. a’rmemaaw
Continued.

In Anm Bep. of the Geol. Surv. of Pennsyl-
vaniy for 1885; Hargjsburg, Pa., 1886, 1)13
401-570, and plates.

Gives 2 defailed descripsion of the iron ore
body at the Cornwall mines, and states ite
relation to the trap and sedimentary beds
of the Newark system. A fanlt having
a throw of several thousand feet is stated
to exist at the junction of the Newark
rocks with the bordering formations om
the weat; strikes and dip, cliaracter of the

< trap dike, etc,, ave given, .

EESQUEREUX, L, 1876.

On the tertinry fora of the North American
lignitic, considerad as evidenee of the age
of the formation,

In annual report of the United Statea geologt-
eul and geagraphiost survey of the Terni-
torigs, exbracing Colorado and parts of
adjavent TFerritories, being a report of
progreds for the year 1874 By F. V. Hay.
den.,  Washington (Interjor Dep.), pp.
275365, pls. 1-8.

Containg a brief reference to the age of the
Wewark system as judieated by fossil
pisnts,

LESQUEREDX, LEO. 1879,
[ A fousdl tree trunlk foand at Belleviils, N..J.}
In [Annual report-en the geology of Now

Jorsoy fox 1879), pp. 2687,
A guotetion from & letier in reference to &

photograph of afossil tree trunk supposod

to bu a Lepidodendron.

Eeaser cross roads, N. J.  Copper ores vear (Cook,
68, p. G78).
TMp in shale near (Cook, '82, p. 20).
IHp near (Coolk, 68, p. 198},
Leverctt, Hass. Nofte on conglomerate pear
{Nash, '27, p. %47).
Stxatigraphy in (Walling, '78), .
1880,

LEWIS, HEXEY CARVILL.
© A mew locality for lignite.
In Philadeiphia Acad. Wat. Sei., Proo., vol 82,

. p. 281

Describes the cccurrence of lignite in M(mﬁ-
gomery county, P&, in what the aathor
seems to refard as Nowark bods.

LEWIS, HENRY CARYVILL. 1880,

Flie iren ores and lignite of the Montygomer y
counhy vatloy.

In Philadelphia Acad. Nab Sei., Proc,, vol. 33,
PP, 282291,

Contaiug a fow obscrvatitns on the Newsrk
systom in the rogion referred o, -

LEWIS, HENRY CARVILE. 18800,

On o new ficeidal plant from the Trias [of

. New Jersoy].

In Pliladeipbia Aead, Nai, &cn « Proe,, vol.

. 33, pp. 2653204,

Alatract in Newca Jahrbuoh, 1882, p. 158,

Describes and figures the cast of what is de.
aoribed as o fousil fueold, under the name
of Paleophyeus lmaciformis, irom Mil-

. ford, . J.

THE. NEWARK SYSTEM.

[BULL. 85.

LEWIS, H, C. 1988,
O a fanit in the Triss near Yurdieyville, Ta.
T Philadelphia Acad. Naf, Sel.. Proo., vol, 34,
pp. i1
Deseribes the oecurrencs of a dike of trap co-
incident with 2 faalt betwoon sandstone
and conglomerate. Refors alse to change
in the dip of sandetone and shale pro-
duced by trap diked.
LEWIS, H. CARVILL.
The peology of Philadelphia, -
In Franklin Tnstofournad, 3d ser., vol. B5, 1883
PD. B59-374, 422.427. "
Includes a brief popular acconut of the gen-
eral features of the Newark system near
the locality ‘mentioned, togother with a
roferonos fo the roptilian fossils fornd in
the samo beds, and the mode of origin of
" the assoeiated trap rock, pp. 420-427.

LEWIS, H. CARVILLE, 1864,

[Hote on Newark fossils from noar Phenix-
ville, Pa.}

In Beienes, vol. ¥, p. 205,

Btatos that two species of Unie, together with
undetermined marine sheils and remaing
of plants sud animal, have besn obinined
near the town montioned,

LEWIS, H. GARYILL, 1885,

A groat trap dile across seutherstern Penn-
sylvania. :

Am. Phil, Soe., Proo., vol, 22, pp. 438-4586, map
op. poddo,

Abstract in Seivnce, vol. 4, p. 823; also in Am.
Agsoc. Adv. Sei,, Proo., vol. 38, pp. 402-403,
and in Nenes Jahrbuch, 1887, p. T4

Reviewed by Perstfor Fraver in Am, Philo.
Boe., Proe., vol. 21, pp. 091004,

Describes in ddetail the course of a trap dike
which enters Pennsylvania at Penmar
af fhe southwest and extends nearly to
the Dalaware en the east. The course of
the dike iz shown on the map oy, p. 440,
The association of tho dike with a great
fault in Bucks county is discussed.

A eriticism of this paper by P. Frazer is re-
phied to, p.458. For Frazer’srejoinder, see
Frazer, 1884.

LEWIS, #. {. Review of » paper by, on a great
trap dike across southesstern Pennsyl-
vania (Frazer, "84).

Lewisburg, Pa. Contact metamorphisin near (I,
"3 Rogurs, '58, vol. 2, pp. 036-680),

Sandstone from (8. T, Hall, *78, p. 36},

Trap dlkes neax (0. D. Rogers, 98, vol, &, p.
88},

Praphillsnear (2L . Rogers, '38, vol. 2, p. 688).

Leyiden, Mass, Coniact of Newark system and
Primury recks in (B, Hitcheock, '35, p.
2253

Description” of the gorge and glen in (.
Hiteheook, 41, pp. 2852863,

Dip und strike at (B Hitchooek, '41, . 448),

Dip of sundstone in (B Hitcheook, '35, p. 2249).

Junetion of Newark system wod Primary
rovks in (B Hitehcook, '41, p. 448).

18823,



RUSBELL.]

Liberty center, ¥ 4. Cowsse of ivap ridge near
{Rawan, 89, p. 30},
Liborty corner, N. J.  Apalysis of frap from near
(oo, 68, p. 218) .
Boving lor coul wt {Conk, "68, p, 6963,
Boundary of First moneain trap at {Cook,
68, | 182).
Lommr ores neat {Louk, 68, i 678},
Cotrse of trap ridye near (Coolg, "82, p. 55,
Dip in shale near (Cook, "82, p. 29),
Dip near {{ook, 88, p. 195
Diverse dips hear (Ranson, '89, p. 18).
Long hill near, described (Cook, '68, p. 187,

Tichii’s {or Ligllty’s) ore bank, Pa, Reépurt on
{Frazer, 79, p. 229;.
LIEBER, OSCAR RONTGOMERY, 1856,
{ First. annusl] repord on the survey of Seath
Caroling. .
Columbia, 8. €., piv k-vii, 1133, ph 19,
Confains a brief accownd of the Newark sys-
tem in Senth Camlim, pp. 1820, 103, 106,
- phé,
Lignite at Martba's hesd, NS, (Duwson, ‘78, p. 99).
Mention of (Dalley, Mathews and [Blls, 'R0,
™ 2.
Lignite from North Carolina szd Viegiaia, age
indieated by {W. B. Rogees, ‘55a).
Lily pond, Gill, Mass. Descripiion of fossil foot-
printg from (. I, Hitcheook, 'S8, pp. 193~
124),
Lime pbst', Fa.
.
JAmestene, bituminpus, Bear ?ﬁferiﬁen, Conn.,
mention of {W. M. Tavis, 89, p. 62).

Limeﬁlonu in Comnectiend valley (Pereival, "3, p,
453
' Brl(,f aceount of (W. M. Davis, '88, 8 468,
Pereival, 42, p. 316).
Deposited From springs (Emerson, '8%, p. 19).
Descriphion of (Percival, 42, pp, 370, 428, 448
444).
Description of the oconrreude of (Percival,
42, Pp- B16, B44, 399).
Discussion of the arigin of (W, M, Dcwis,
p- 86}
Mention of (W, M. Davig, ‘89, pp. 8465}
Limestone (Potomac markle) in Maryland {Shaler,
‘84, p. 177, pl. 46).
Eimestone tn Massachngetts. A6 West Springfiold
(B, Hitebeoolk, "45 p, 8595,
Briel account of (M. Hitcheook, 35, pp. 214
218,
Degeription of (K. Hitcheool, 41, p. 444},
Discovery of (K. Hitehooek, '35, pp. 38-39).
Metamarphosed by Deat of trap at "West
Bpringfield (B Hitcheock, "85, p. 425).
Limestone & New Jevsey (Britton, '85a. . Clook,
8. pp. 31, 33, Cook, '82, pp. 42-43),
Analysis of (Cook, "68, p. 516),

Dhiverso dips near (Nason, '89, p.

Dreseription of (Cook, 68, pp. 214-215.  Cook,
82, p. 883,

Locnlities of, in the Newark system (\awm
88, p. 22).

Fear-Clinton valley (Nason, 8%, p. 181

LITERATURE.

Littie fails, Cona.
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Limostone b New Jersey—Continned,

Near Fohiville (Qook, '79, p. 18, Nason, '89,
20,

Nuar Beotol plains (H. D Rogers, ‘46, p. 1?{)
Limestons in Now York., Coanglomerate of Rock.
: land connty, brief secomnt of (Mather,

W, pp. 126-227).

Rockland county, brief acconut of (Mather,
‘3%, p. 126, Mather, *48, pp. 258-289).

Lintestone in North Caroling (Eoumtma, 57, p. 33).

Chatham eounty (MceLenahan, ‘32, 1470}

D river coal fleld (Emmons, '52 p, 154).
Edmestono in Nova Scotia (Ells, '84, p. 121).
Liméstoue in Fenusylvania. Bucks county, men-

tion of (Lewls, "85, p. 449, Lestey and
A’ Inviliiers, "86}. -

Near Dilléburg (Frager, "7, pp. 226, 305).
Analysis of {Fragor, 'T0e, p. 63)

Near Liverpool {Fracer, 76, p. 159).

Quarrvies of (Bhaler, "84, p. 1566).

York county, analysis of (MeCreath, 81, pp.
TO-80).

Limestone in Virginia, Detailed dﬂmnpimn ol
(Heinrick, '78, p. 243).

Limestone on " rinoe Edward island (Dawson and
Harrington, "7, pp. 34, 41).

LINCKLAEN, LEDYARD. 1561,

uide to the geelogy of New Fork and to the
state geologios] eabinet.

In fourteenth annual report of the regenta of
the tniversity on the statr, enbinak of natn
ural history.

Albany. Pp. 17-84.

Containg a brief and very general account of
the geology of Reckiaxd ommty, N. Y.,
PP B4, 53, 76,

Lincoln university, Pa. Mention of a {rap dike
near {Frager, '85, p. 693, Lewis, B3, p.
44T).

Tindon race tracky N. J.
{Nason, '80h).

Lindsley’s milf, N, J. Iipof bullding stone near
{H. D. Rogers, 48, p. 13%).

Einolewmville, N. ¥. Desoripbion of trsp ruck ab
(Britton, '81, p. 1683, ’

Tionvifle, Pa. Trap dike near {Lewis, ‘85, p. 445).

Tdsturn, Pa.. Conglomerate near {H. D. Rogers,
58, vol. 2, pp. 682, 683),

Trap dikes neax (H. 1. Rogers, 88, val. 3, pp.

Bacord of bored well at

684, 580,
Trap ridge near (K. D. Rogors, B8, vol. 2, p.
478).
Litite, Pa. Boundary of the Newark near (H. D

Rogers, '68, val, 2, p. 068).

LITTLE, GRORGE, 878,

Catalogue of ores, rocks, and woods selected
from the Guological Survey eollections of
the state of Georgia, . 8. A., with a do.
goription of the geologioal formations.

Atlantn, Ga, Pp. 1-16.

Containg a brief account of trap diles in
Georgia, which sve probably a portion of
the.series of dikes traversing the ’\Tew ark
ayslent,

Tousil fishes at (0. 5. 8, Do
vig, BT, p. 2L
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Little fadls, N, 3.
. 2085,
© Pearing of joints ot (Couk, 68, p. 301},
Boundary of Newark near (Cock, 88, p. 175),
Foundaxy of Sccond mountain, trap vear
(Cook, 68, pp. 183, 184), i
Truilding stone of (Covk, '68, p. 505},
Charaetor of the recks in quarries near (Na-
ron, "9, p. 201 -
Colummnar teay ab (Cook, 88, . 208,
. 53, pl, 5.
Confaet of trap sed sambstowe at (Cook, '83,
p 33,
Desoription of geclogy near (W, M. Davis, '
pI BT2-ATEY
Peacription 6f sandstone near (Cook, 08, p.
2% . D. Rogers, 0, p. 1),
Description of trap sheet near (Darton, '99, pp.
29, 29).
Bescription of trip outorop near (11 1. Rog-
ers, “#, 1 147).
Dip in sandsone at (Couk; '79 p- 30, Cook,
82, p 24, HL D, Kogers, '40, p. 131).
° I¥p near (Coak, 98, p. 105,
Erosion of trap rock at (Cook, 82, pp. 15-16).
Gap In Sacond monntain as (Cook, "82, . 52).
Lower eontact of trap sheet at (Dwrtou, 80,
. 31).
Towering of trap roef m(Cuok 68, 1. 8H3).
Noteh in First. mountain near (Nason, "8, 1
26;. _
Dccurretue of foasil piants at (Les, 53, 3. 193),
“8Y,

Basaltie columus at (Cools, 68,

Conk, '83,

&3,

Plant remsing in sandstone near {Nason,
PP 23, 283
Quarcies at (Cook, "9, pp. 20,722
pp. 40-51,  Bhalor, 84 p. 141).
Sandstone benoath tesp af (Sovk, "6¥, p. 183).
Section of frap sheet near (Daxton, 99, pp.
30, 31}
Sucvession of trap shovts =t (Darton, 90, 1
25).
Thickness of shrata ak (Gouk 68, . 201).
l:it.tla river vallay, N, B. DBasaltic ta'apuf (Fack-
son and Alger, "33, p. 200).
Little round top, Pa. Bpecimwis of  trap from
{C. E. Hall, "8, p. 2T},
Littie snake b, N. J.  Beo Snake hilk (Cook. *68,
pp. 178-170}.
Littlestown, Pa, Altersd congloneraie near (H.
D, Rogoers, "6, vel. 2, p. 860),
Boundary of the Newark near (5, I Rogers,
48, vol. & p. 868).
l)\p near {Frazer, 76, p. 102),
Dwolorite froue (Frager, 76, p. 1588},
Daolarite, sandstone, wud congloniarate from
near (G, B, Hall, 78, p. 23).
© Beetion from, to Gettysburg (Xrazer, 77, pp.
200-3(k, pi. op, s 3043,
Trap dikes near (Froazer,'78, p. 02,
Hogerg, 68, vol. 2, p. 6803,
Litile York, X. J. Boundaries of Newark system
nesr {Cook, 89, p. 11},
Conglomerate at {Coeok, 08, p. 210. Couk, 82,
AL
Thp tn shate near (Cook, '42, p. 27,

Cook, &,

H. 5.

THE NEWAKRK SYSTEM.

fBvLL. 853,
Little York, N. 4. Contioued.
Guetss. bordering the Newark system near
(Nasan, 88, p. 18).
Liverpsol, Pa.  Coal near {Frazer, 85, p. 403),
Limestone and sandstoue from near (Erazer,
78, p. 150,
Limestone, cond, ote., from near (C E. Hall
Y78, p. 2},
Remark on coal from (MeCreath, '79, 1. 163).
Llewellyn Park, X. J. Soundary of First monn.
fain drap nehr (Cook, '68, p. 181),
GColumpar trap at (Darton, 80, p. 24).
Gontact of trap and aaudstoue near {Codk, '8

. 52).

Deseription of columnar trap near {Iddmga,
'B6},

Degoription of sandstone wear (Cook, '68, p.
2085,

Dip at (oo, 68, p. 195).
Diyp in sandstone near (Cook, 78, y, 30, Cook,
B p. 24).
Sandstone guarey st (Cook, '78, . 22).
Lockatong, N. J.  Aranaccous strata near (H. Ix.
Rogors, 40, p. 128y,
FOCEE, (). Cied on the magnetism of trap
roeks (B, Hitchoook, '#a),
Twekhart shoals, 8. €. Trap dikes near (Ham.
mond, "84, p. 406), )
Twckvitle, ¥. €. Briet account of iocks near
{Enmgons, '57b, p. 77).
Fosail plants from (Emmons, 57, pp. 100.182,
145},
Hematite nanr (Witla, ‘86, p. 3¢5).
FLockyille (2oneg's Falls), N, €. Plant bad at, with
Adeseripifon of fosils (Bminons, '56, pip.
J24-327).
LOGAN, W. E, . 1565,
Geotogiend survey of Cauada, roport of prog-
rans from jis  commencoement to 18637
Atlag of miuges and soctions with an intro.
daction and dppendix.
Montreal, Pp. tevi, 1-42, and 13 plates and
AR,
The geological map in this report indicates
¥R uwliitidi by Newark rooks.
LOGAN, W. E 1864,
Gmluguwsl mup of Canida aud sljacent re-
gions, including parts (;f fthe United Statos.
Montreal,
Bee Hall and - Lugmn, I%&
IAMGAN, W. B, Cited o the age of the Neww'k
ks of Nova Svotin, ote. (Dawson, 78,
e 1093
Eogan wine, Pu.  Description of (d'Invilliers, 86,
pp. 1610-151L),
Report on (Frazer, '77, p. 21D,
Loganuritle, Pa.  Frap noar (Frazer, 99, p. 95,
S8 K. Hall, ‘TH, P48}
Londonderry, X. 8.  Contast of Nowark and
Lowor {Jarboniferous mm (Ells, "85, p.
MF}
Long bill, N. . Anaiysis of trap from (Cook,
B4, . 217).
Boundary of Long hill trap near (Cook, '68,
. 187).

-

Boundary of Newark vear (Coolk, "68, p. £75),



RudSHLL )
Long hitl, N. Fo—-Continuwed.
Chametor of {ho exposanres
Rogers, 40, g, 185,
Conrse of (Coolt, "82, p. 103

noar (3, D.

Deseription of (Cool, '68, yp. 18ﬁ—18? Conk,
'8, . 50,
“¥Hp on tho seatheast of (H, 1. Togers., 4, p.
13%).

Reforence o geologiesl features of (H. D
Rogera, '40, T 1333,

Sandstone abhave trap ab (Ceolk, 63, p. 2011,

Section from, o Boand Tireok, N. J. iToek,

- W . 109“:1111%'1;1&1- in iml.}uhu)

oo alao Third Watchung mountain.

Long isfand, Va. FRoundary of Newark neae
(Heinrich, '78, p. 237

Long island, X, 8. Description of ¢Dawson, 'TH,
po#7 Gesner, ‘36, p, 174 Jacksen amd
Alger, ‘33, pp. 219-220).

Dip of sandstone on (Dawson, "78, . 81).

Reoks of {Gesner, 36, p. 80),

Rection near {Dawsoen, *47, p. 56},

Longmeadorw, Mass, Hrief sccount of building
stone forwnd ak (B, Hitchweook, 30, p. 46).

Tiip and strike of rocks in (8. Hitchoook, 43,
p. 448),

Notice of building stono at (3. Hiteheool, '32,
P 3-36).

Longnecker iron mine, Pa, Deseription of {d'In.
villiers, ‘86, pp. 1508156103,

Ln‘lﬁm trap (ridger, N. J. Tescriptionof (Cook,
63, p. 188, Cook, '82, pp. 57-5&).

LOPER, S, WARD, 1591,

Two balta of fossiliferons 1!1“&1{ shalo in the
Prisgnio formution of Conndoticut.

Hea Dav.s and Loper, 1891,

LOPER, 8. W, Beforence to fossil fishes in eab-
inet of (Newbarry, '48),

Foudoan coaunty, Vo, Desoripiion of the Nowark
n (W, B, Rogers, "$4, pp. 64-09). .

LOUGRRBIDGE, R, #. 18684,

Report un ike coiton prodaction of the siato
of Georgia [ota.].

1n Tanth Cemsns of the Unitod Stutes, “"’tnh-
fngbon (Tnterior Dept., Censas Ofice), 4o,
val. 6, pard 2, Py, 2501505,

States that tie Newark syatemn in prohably
vopresatited 30 Georgin Iy trap diles aad
by clay slates adfaeent to tho mutamorphic
region, p, 279,

Lower Moutville, N. J,  Courseaf ivap ridge near
{Conk, "82, pp. 54-85).

Lower Osford, Pa. Mention of a trap dike In
(Frazor, ‘84, p. 693),

Low torne, N. Y, BElevation and charactor of
(Brarton, "9, p. 38).

LYELL, CHARLES. 1842.

Om the fogsil fookprints of ?nrds and impros-
sious of raindeops in the valley of the Con-
nestdeut, R

© Ta London Gool, Soa.
o T04- TG,
Republished in Aws Jour. Sei, vol. 45, 1843,

. Proe., vol. 3, 18381842,
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LYELL, CHARLES—Continued.
Deseribes the sandstove formation of the
onnceticut valloy and New Yeguey, with
ita fossit tracks and other impressions.
Congiders the conditions of s deposition,
selation fo the hvpogene rocks, age, atc.
LYELL [CHARLES]. 18420,
fRemarks an the eause of the prevailing dip
. of the New Red sandatoncof the Conneeti-
et valley ard of New Jersey aud Ponn-
wybvanin.}
I Aan, Four. Sel., vol. 43, pp. 170, 172; also in
Am. Assoc. Geol. amd Nat,, Proc., pp. 63,
G4, 66.

Tirief rerparks on a paper by Fdward Hitoh-

cock,
LYSLE, CHABLES,

Fupuil footprints.

In lectnres on geology, delivered at the Braad.
way talernacle, in the city of New Yoerk!
Lecture ¥I, pp. 8743,

Contains & brisf account of foseil footprints,
fosail fishes, ete., from New Jersey and
the Conuentiont vallay.

LYELL, CHARLES. 1845,

Travels in North America, with geological
obwervationson the Wnited States, Cmm&l:},
aui Nova Beotin.

London, 12mwo, vol 1, pp. j-xi, 1-316, pl. 1, 3-11,
vol, @, pp. -viE, 1078, pl 2, 6.7

Anoihor adition of this work wis issned in
NWew York, 1845, i two valmoes, 12mo,

, but without 2 sumber of the plates thul
avevmpany the edition mentionad above.
A pecomd Euglish edition appoared in
1856. A Gerwan edition trauslated by
Bawnil Fh, Waollf, was pablished at Halfo
’ in 1846,

Reviewed in uart. Jour. Geel. Soo., London,
vol. 1, pp. 189399, and by K. Emmons in
Ann Quark. Jonr, Agrl, and Sg,:.. vol. 2, pp.
265-.267.

Refers briedy to the sandatone snd trap near
New Haven, Conn., vol. L. p. 13, and to the
same formastion In New Jersey, p. 15, Do
seviber wlso g vigit to the Comneeticntval-
ley in Massachusetts. in conrpany with B
Hitcheonkgp, . Z51-255, wMe'nLim)a the po-

ceprrencs of wspdstone, trap, ete., ok cape
Blomidon, N. 8], vol. 2, yp. 273-272, A
cotered geological aap of the castern por-
fion of the TUnited States forms the fron.
tisplace of voL2. A geological sketek
map of the United States forming piate op.
w78, in vol. 1 of the Now York edition,
does not appesr in the FTandon edition.
Monftions alse the accorrence of sand-
stone, trap, wmygdaloid, ote., nt cape
Blomiden, N, 8., vol. 1. 278

LYELL, CHARLES. 1847,

On the strueture and proballe sge of the coal
fetd of the Fames River, ness Richmeond,
Va.

Tn Quart, Jour. Geol. Soc., Londow, vol. 3, pp
261-9%0, pls. 8.9,

1848,
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LYELL, CHARLES —Coutinuned. )

Abstract in Am. Four, Sei, 2d ser., vol: 4, pp.
113-115.

Geologieal structure of the copl dold, p. 201,
Vertical calamites, p. 262, Thickuoas of
conl, p. 263, Section showing the geolog-
ieak position of the coal-bearing rocks, p
263, Soctlon of Midlotlinn conl mine, p.
265, Junction of coal and granlisin Black-
heath mipes. . 266, Organice strusture
and mineral eomposition of the eoal, p.
268, Vegetable structureof mineral char-
eond from Clover hill mines, p. 268, Anal-
yaes of coals and coke, p. 270. Buads of
eoal clinnged to coke by the aotion of trap,
p. 270, Watural coke, p. 272, Position of
the trap, p. 273, Age of the coals 4s de-
termined by erganic remalng, p. 274, Fos.
wil abells, p 274. Foasil Bshes, v 275.
Whether the atrata are of mavine or fresh-
water origin, p. 378, Tossil plants, p. 278,
The ooal mensures probably of the age of
the inforior Qolitio ond Liae, p. 370,

LYELL, CHARLES, 1544,
A gesond visit fo the United States of North
Aunerita,
Limdon, 1848, vel.'1, pp. -xii, l~Jﬁ3 vol. % pp.
i-xii, 1-485.
Becond ed. not seen.

Third od , Tondon, 1855, in twe velumes,
paged as in lsted. Contaies an aceount
of a visil to the Richmond con! field, Vie
ginis, vol. L, pp. 279288, )

LYELL, CEARLES, . 1851,

On fosnil rain marks of tho Recent, Trinssic,
and Carboniferons periods.

In Quart, Jour. Goeol, Soc., London, voL 7, pp.
238-247.

Dencribes paindrop lwpressions from Newark
and Pomgton, NoJ.  Gived Ggures of rain-
Arop Impressicns and of hail impressions
from Pompton, copied from C. 'W. Hed-
fleld, pp. 908, 242-244.

LYELL, €. 1861,

On the discovery of somo forsil rephilian ve.
muing and landshells in the interior of an
wrect fossil tres in the coal measures of
Nova Seotia, with revesthks on the origin
of eoal felds and the* time roguired for

. their formation.

In Roy. Inst, [Londen), Trec., vol. 1, pp. 281~

Gives s brief acoonnt of the ares, remarks the
ahsence of veplilian remains in, p. 283,

EYELL, CHARLES. 1851h.

TOrigin of raindrop improssions.]

- Im Am, Assoe. Adv, 8ei, Proc., vol. 5, p. .

Cotation from a letter in o puper by W, Q.
Redficld.

LYELL, €. 1551e,

On impreasions «f raindrops in anciont and
modern strata.

Royal Inst. {of (ireat Britain], Proe., vol, 1,
pp. 50-53.

Memtiona raindrop impredstons from Now
Joraey.

THE NEWARK SYSTEM.

[RTTL. 85.
LYELL, CHARLER, 16852,
Inferences deducible from thes raindrop i
pressions in the Trisssic and Carbonifer-

oug rocks.

I Ann, ol Piswov., p, #61,

Brief oxteact from s lectiare in whieh the in-
pressicns of raindrops and assodiated -
pregwions on certain vocksare interymeted.

LYELL, CHARLES. 1854,

Special reports on the geslogical, topegraph-
icsl, snd h't»ﬂmgmphu'a! departments of
the exhibition,

In goperal report of the ]}rmsh commission-
ergof the New York indostrisl exlibition
in 1853, Lowdon, 4te, pp. 1-50.

Abstzact in Franes, Geol. Sco., Bull,, 2d ger.,
vol. 12, part 1, pp. 400428,

Deacribes brielly the rocks of the Treep river
hasti, N, {1, and of the Chesterfield basin
(Bichmond cost feld), Va., referring to
them a¢ Oolite or Lias, The extent and
characteristics of the Newark system in
Massachusctts, Connecticut, New Jorsey,
and Pennaylvania, alse roveives attention,
with speeial reforence to thefr ecomomic
producis, The character of the frap
rouks b Those states and their relation to
arsociated stratified rocks is also troated.

LYELL, €. 1867,
[Remarks an the age of the Richmond mml
Aok, Val

In geology of North Amerioa, by Jules Mar-
con, Zurich , 1868, 40, p. 16

In a letter to C. Marcon, atates that C. Bun-
baory, has changed his statereut as to the
age of the plunts of the Richmond coal
field, on acconnd of & change in the deter-
mination of theage of the beds with whigh
they wers compared.

YEI:L CHARLES.

Elements of Geology. -

New York, 6th ed., pp. i-xvi, 1-863.

Publisbed previonsty as A manugl of ele.
mentary geology,” soveral editions.

© Contains & condensed desoription of the Rich-
wond coal field, Va., the Dacp river coal
fiokif, N, €, and of the sandstore, éfe., of
the Connectiont valley.
EYELL, €.

The Student's Elemonts of Geology.

Londen, 1%mo, pp. i-xix, 3624

Coutonts relating to the Newark mmdntmw of
the Connecticnd valley, p. 301,

Conl field of Richmond, Va., p. 362, Mamma-
lian remains, p. 364 Low grade of carly
mammaly favorable fo the theory of pro-

. gresatve dovelapment, p. 364,
LYELE, €, Cited on age of certais rocks in Nova
" Beotia (Trawson, '78, p. 109).

Cited on ago of Newanrk system (Dewsy, 57,
Len, '88. Newberry, '#8, p. 10},

ited on age of the Newark systom of Virginia
(Flarner, "46).

Cited on aga of the Rickmond. conl field, Va.
(Hull, '81, 5. 480.  Mavcon, 49, pp. 273-274,

1568,

1871,



BUSSELL.]

EYELL, €.—{ontinned.
Marcon, B8, p.
Py, 185, 1870

Cited ou ecal mindtg fu the Richoond conal
fieldt (Fontaine, *79, pp. 35, 36},

Cited on fossil crastacesns from the Newark
wystom (Tonos, 62, pp. 85, §6),

Cited on the fossil fishes of the Nowark sys.
temm (Newborry, 58, p 20), ..

CAted on fessil fontprints (Muarchison, %,

Cited on the fossil plants of the Richmond
wrea (Pe La.Beche, '48. TFontaine, '83, p.
25).

Cited on geology of the Rishmond coal Vir-
ginia (Greer, 1. Taylor, 48, p. 47;.

Cited on intrusive trap skeets in Vieginia (W,
M. Davis, 83, p, 204}.

(ited on patural coke in Richmondd coal field,
Va. ((lfford, 87, p. 12. De La Beche, 4@)

Cited on Nowark tlora {Marcou, 90},

Clted on origin of cartain raindeep i pn&aai(ms
foamrd ia New Jersey (W, C, Redield, "5le,
. 70, 74).

Cited on Pestdonix frow the Richmond ceal
flald, ¥a, (Lew. '56, p. 78).

. W, €. ledfeld, '56,

< Qited on relation of trap and sandstons in

Massachusetts (Davis, '83, p. 285).

Cited om Richmond coal feld, Va. (Clifford,
BT pp- 205,58, 13, 14, 28, 4.

ted on Richmeond coal field (Clittord, ‘68,
Emmons, '57, pp. 11-13).

Cited on section in the Richmond eoal field,
Va. {Emmons, 56, p. 339,

Cited on trap dikes inthe Richmoend coal feld,
Va. (W. M. Davig, 83, v 23).

Fasall fiabes obtdinal by, from Coubuctient
Egorion, 49, p. 8

Notive of work by, in Virginia (Miiler '79-'81,
vol. 2, pp. 148-.151}.

LYMAN, 14, 8, 1881,

[Remarks on boped well in Bucke county,
near Kaston, P}

In Am. Phile. Boe. Droc., vol. 28, pp. 24, 853

[Romaris on paper by JJ. P. Lasley. See Les-
lay, '81,- in which tho sestion paswed
thiongh Ly the bortng referred b s givor. |

Lynchberg, ¥a. Dol scoount of samlstons near
(W. B. Regets, 36 p. 83,
MACFARLANE, JAMEN. 1874,

The coal regions of America; their tepe-
graphy, geology., and development.

Neow York, 8d ed., pp. i-xvi, 1-608, and 24
mapa.

2d ed., New York. Noi seon.

Isted., Now York. 3873, pp. i-xvi, 1-678, ond

' 25 maps.

Coptaing & general 'w('umlt of the Rk'hm(md
Va., Deep river and Dan river, N. (. enal
iie!ds. Compiled principally from the re.
port of B Emmons, T, D, Rogers, wosl J.
P. Lesley. Contains geologienl sketel
map of the Uniled States, ptoop, p.3; a
goalagical map of Penmaylvania, Trontis,
piecs; and 3 map of the United States
showing distribation of coal fivlds, pl. op.
. 626,
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MACFARLANE, JAMES, . 1879,

An Amerfean geolegical railway guide.

New York, pp. 1-210 and & geological map.,

Containg a briel sketoh of the Newark ays.
tem, and indicates what railread stations
are sitnated on i,

MACFARLANE, JAMES, 1885,

An American geolegical railway gujde. [Be-
ing advanoe sheets of # accond edition,
refating to the Dominion of Canada.]

New Yurk, pp. 52-82.

Refers Yriefly to the Newark vocks of Nova
SBeotig, p. 56. )
MACFARLAXNE, J. Cited on the conl production
of the Richmond soal Held, Va. (Heinrich,

'8, p. 288).

Cited on the vaiae of the Richmond coal feld,

Va. (Hotohkiks, '80, pp. 91-92).
MACKIE, 8, L.

The aeronadts of the Solenhofon age.

Tn The Geotogist, vol. 6, pp. 3-8 pt. 1.

Refers briefly fo the footprints ¢f the Con-
necticut vadiey. -

HACKIE, 8. L

Toueil Lirvds.

Ta The Gualogisf, vol. 6, 1303, pp. 415424, 445.
455, pls. 22-24; vol. T, 1884, pp. 11-24, 5O~
54, pls. 1-4.

Contains 8 briel ascount of the finding of
fosuil feotprints in the Conneetlent valley,
followed by « “*hibliography of Cobneeti
cut footpeiots,’ compilod pri r:cipallj from.
a sinilar lst Dy Hitehcook in his Ioh.
ulogy of New England. Ap cxtract is
also wiven from Bmmens's *Aerican
Geelogy " concerning a fossil bicd bone
from the Newsrk rocks of North Carolina.
BACLURE, WILLIAM. 1509,

Observations on the geology of the Tnited
Btafes, explanatory of a geologieal map.

In Am, Phil. oo, Frans., vol, 6,.16809, ph. 2,
pp. 411-428, Republished in sawe, n. 8.,
vol, 1, 1818, pp. 1-01, pls. 1-2; also as o
soparate volame, Philadeiplis, 1827, fve,
pp. i-ix, 0130, ple. -2, and map. The
map (a8 stated by Marcou) was repro-
duced fn 1822 by P. Cleaveland a8 & lron-
tiapicoe of an clemen tary freatise on mines.
slogy and geology, 24 ed., Besion, and
alao in 1843, {u The Gevlogist.

Fortions of the Newark rocks of New Jersey,
‘Conveoticut, ote., are considered in con-
nestion with other rocks west of the Ap.
palachians, which are now knowa to be
of mateh older date, under the head of
s Hecondary formation,” snd are au ropre-
sentad on the map, )

WACLURE (). Cited om the age of the L’,fml
fialeds of Worth Cavolina (Brmons, 58, p.
#71).

MACLURE [W.), Cited on the age of the Now-
ark system (Loea, ‘55, pp. 188, 180. New-
herry, B8, p. 8. IL 1. Rogors, 44, pp. 248,
2581, LT Rogers. 58, vel. 2, p. 083).

Citsl om the age of the Richmond coal field,
Va. ('Taylor, 85, p 2045,

1863,

1864,
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MeCara™s Brook, N, R,
3.
NOELRE, WM. 1822,

Comparative foateres of American and Raro-
pean geolowy. ’

o A Jonr. Hoi, vol. 5, pp. 197-198,

An exteact from o letéer relating to the ex-
tent and general ehavacter of the trap
rockes of the A flontie sjope.  The former
conneeiion of severatof the Newark areas
between the Cennecticut and the Rappa-
hanunoek is suggestod,

WELERE, W, Cited s the extent of the Dan
river area. No G (Olmsted, 27, p, 198).
Cited on the former extent of the Newark
- systam (Olnsied, 24, p 18},

Cited on the Newark of North Carelina (Olm-
ated, 20}, "

MeClure ivon mine, Pa.  Anabysis of orve from
. (' Invilliors, "85, p. 1513).

MeCormick iren mine, near Dillshurg, Pa.
aocount of { Frozer, "70d}.

Dencription of (' Tnvillicrs, "6, pp. 1611-1812),

Report on (Frager, 77, pp. 214-217, 328.220).

MeCREATH, ANDREW K, 1870,

Second geological survey of Dennsylvania,

18761878, MM. Second veport of pro-

Trap of (Dawson, "T8, p.

Briof

gress in the iaboratory of the sarvey at

Harrisburg.
Harrisburg, pp. bxii, 1-438, and 2 plates,
Containg an snalysis of voal frowm York co.,
a.
ReCREATH, ANDREW R, 18341,
Sodond geolegical sarvey of ennsylvania,
1878-1880, M3. Third report of progroay
in the laboratory of the sarvey at Harvis.
barg.
Hareisbarg, pp. i-1%, 1-128, map in pocket,
Contains analyses of limestenes from near
Dilisbarg, York county, Pa.
MeCREAPH, A, 8. Adoalvals of coal from the
 Richmond coal field, Va. (Dliford, *87, w
18}, ' _
Analysis of iren ore frmg FPempsylvania by
(d'Inviliiers, '86, p. 1507),
Analyiis of lron ores (d' Invilliers, 83, pp- 324,
325, 931333, 341).
Cied on the composition of cosl from the
Richmond coul feld, Va, (Chanos, 85, p.
195,
MeGEE, W. J. 1854,
Map of the United Stutes, exhibiting the pres-
ent status of knowledyge velating to the
areil diwteibution of geologic gronps.
In U.8. Geol. Burv., fifth anonal repors, 1883
1884, pl. 2, In pocket at end of velumo.
A compiled map showing aveas occupied by
the Newsrk system.
MofiEE, W. 5. 1588,
Threc furmations of the widdle Atinntic stope.
In Awm. Jouor 8ci, 3d ser. val, 35, pp. 120-143,
928, F20, B67-388, 448-460, pl. 2, -7 Be-
viewed in Am. Geol., vel. 2, pyn 129131,
Btaten thut the Potomae formation vesta un-
oonforoubly on the evoded surface of the
Newark, pp. 134, 135,

THE NEWARK BYSTEM.

[BULL, 85,

MeGEHEE, M, 18RS,
Randbook of the State of North Caroling, ex-
hithiting e resonrces and jadwstries.
Raleigh, pp. i-vi, 1-154.
Containg a brief account of the Deep river
atdd Tran viver voal felds, pp. 24-95, 75-97,
B2

HeKAY, A W.

The red gandstone of Noya Bootia.

British Assoc, Adv, Sei., Hep., No, 35.

A briel summbcy of fects and conclusions
cemeerning the distribotion, lUthological
character, foails, geclogical age, etc., of
the Newark rocks of Nova Seotia, pp. 66~
a7. ’

MeKay'whead, N. 8. Rooks of ({eaner, 34, p. 258).

MeKnightatowa, Pa. Ssodstone, conglomerate,
wte, foom (B, Hall, 778, p. 42).

MelENAHAN, S, 1858,

{Dbaervadions snd remarks on the Deop aud
Dan river coal fiekds, North Carolive.]

In veport of Professor Bmmons, on his geo
logical anrvey of North Caroling {Execn-
tive docwment, No. 13).

Raleigh, 1852, pp. 168-E73,

Pregaribes briefly some of the loonl features of
the coal felids yoontioned, pp. 168-171.

Madizon, N, €, Brief account of coal near (MceGe-
hoe, B3, p. 76).

Coal mear (Korr, *75, p. 148).

Jonglonterats poar {Rmmons, ‘82, p. 152),

Fossil tres.trunks found at (Kwnmons, 52, p.
1481, .

SBection near (Enmons, 56, g 259).

Bections with dips and strikes at (Rmnons,
B2, 161,

Thickness of sandstone at (Emmons, 57, p.
221, N

Hadiwon, N. J. Dip of sandstone near (. D.
. Rogoera, 40, p. 183,
Madizonville, N. 3. IMp in shale st ((ook, 82, p.
30).
Magdaten isfands, Mention of Newark rocks in
{Mareon, "08, pp. 11,65).
Poasiile Trius on (Richardson, '81, p. 8G3).
HAHAN, . H. 1871,

[Trap rock as a tmilding stone.}

I an elementary course of chvil engineering,
New York, p. 3.

Refers to the mses of the trap rock of the
Paltsaden of Wew Jorasy, aud mentions its
minerslogicnl compositfon (eritietzed by
G, P Merrd]), ses Merrill ‘89, 1. 435). Re-
fors also to the sandstone of the Newark,
pp. 45

MABAN (B, H.1, Cited on the mineratogical com-
pasition of trap rock (@ P, Merrill, ‘80, p.
£35).

Matdenhosd coal mine, Ya.
dridge, 42, pp, 23}, )

Analysis of eoal from {Clomson, '35, Clifford,
87, p. 1. Maefarlane, 77, p. 515, Wil
Tinans, "84, p. 82).

Trief peconnt of (Mactariane, 77, p. 567),

Tropth of (Taylor. 48, p. 401,

Explosion in (Tavior, '48, . 48).

18d4.

Aceount of {Wool
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Maidenhead coxl mine, Va. - Continued.
Noteg o { Taylor, *35, pp. 284, 285).
Thickiess of coad tn (Taylor, '35, p, 282}
Mokefield township, Pa. Report on the geelogy
of (C. T Eaii, "8, pp. 48, 50),
Soivern, Pa. Trap dike near (Lewis, "85, p. 445).
Malvern symere, N. 5. Mincrals near (Wiltigoit,
‘84, p. 265L). .
Tiammaln, Tossil, H¥ief neconntof, inreferonee to
ago { Fwmons, 578, p. T8}
Diseussion of {Marul, '87, p. 34d).
From Egypt, redeseription of (Gshorn, '86).
Frowm North Carolina (Emmons, '5T, pp. 85-80).
New geeas of {Oshorn, '86e).
Summary ceneerning (Milier, "78-'81, vel. A‘ P
244},
Manskin, Va. Coalmines near (Fontaine, 83, p. 3).
Foasil plants from (Foutaine, "85,
Manakin town ferry, ¥a. Boundary of Newark
» ares near {Heinrich, '78, p.241).
Manassn, Ya. Brief account of sandstone guaz-
ries afb (G, P Mexrid], "898, p 451).
Quarries of Newark sandstone at (Shaler, "84,
v. 178},
Manasss gap, Yo, Bowwdary off
{Heturich, 78, 3, 235
Manatawny, Pi.  Contactwmetamorphism ad o' In-
villiers, 83, . 199).
Manchester, Coan. Deseription of Tousit bowes
from (Marsl, ‘89, pp. B1-%32).
Description of trap dikes in primary rocks
nesr (Percival, 42, pp. $25-430).
Marehoster, N. J. Boundary of Firak mountain
trap newr (ool '68, p. 181).
Kauganese, at Blomidon, N. §. {Gesner, "36, p, 217},
In New Jersey (Cook, "8, p. 224).

Newmwmk near

In ¥ew Jorsey, near Clinton {Cook. 65, ppa

7-8. Couk, *68, B 1t}
#Tn Nova Scotia (Gilpin, '85, p. 8).
Tear (Juaco head, N, B. (Geaner, 40, pp, 17-18).
Manhetm, Pa. Bonndary of the Newark near
{Frazer, '8, pp. 13,37-38. T, . Rogers,
‘8B, vel. 2, p. 608}, )
Manituck mountain, Conn, Buiiding stones near
{Percival, 42, p. 438).
Trescription of clevations nenr (Perclval, 42,
R
Desoripiion of trap ridges near (Persival, 42,
T, BB0-493).
Sandstone assoniated with h'ap near (Peraival,
42, . 4400,
Topograplie form of trap ridge ending in
{Percival, 42, p. 307,
MANTELL, GIDEON ALGEENON. 1548,
[One the foutprints in the Conmeoticot valley
sandstone,]
Iu Am. Jour, Bet., vob. 45, pp. 1584185,
Contains general obsarvations vegarding the
fosails mentioned.
MANTELL, GIDEON ALGERNOXN, 1540,
Description of footmarks and other imprinta
on o slab of New Red sandsione, from
Turners Falls, Maas., 1. 8., collecied by
Dr. James Deaxne, af Greendiold, U, 5.

[
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MANTELL, GIDEON ALGERNON—Continaed.

In London Geol. Soc., Quars. Jour., vel. 3, pp.
3840 ; alse n Lendon and Edinbuegh
Philo. Mag., 1843, vol. 24, p. 180.

Abstraot in Napes Jahrbueh, 1544, p. 248,

Gives u general description of o gmall slab of
sandsione bearing raindrop finpressicns
andd footprints,

Map, geotogieal, of Canads (Belwyn and Dawson,
"B, map sevompanying).

And adjacent yegions, including parts of the
Tronited States {Hall and Logan, *08).

Reate 125 wiles to T inch (Logan, 65, map No.
1.

O the coal flelds of the Cnited States (Ritoh-
cock, T4, pl. 15},

Map, geologieal, th Connectient. Adjacent ends
of Saltonstsll and Totoked motntains,
Conn. (Davis and Whittle, '89, pl. 2).

Of Conroctiewt (Percival, 42},

Chigniey poak (Davie and Whitthe, '89, 1. 2),

Farminglon monmtain, aud its anterior ridge
(Pavis sed Whittle, ‘80, pL 8).

Farmington river gap, st Tariffville (Davis
axl Whigtlo, 80, pb. 3.

Hasging hills (W, M. Davis, 88, pt. 4).

Lamentation and Highy nsonntalns, showing
teap ridges and Tankts (W, M. Davia, "89,
pl. 81

Lamentation wountain” (W, M. Bavis, 88,
ph L)

Meriden district (W. M. Davis, '88¢, p. 434).

Newark aves, with: trap eatorops (Davis and
‘Whittle, *89, pL. 1}.

Newark areas (W. M. Davig, 48, pl. 52},

Few Haven rogion (7. D, Dana, 71, pp. 46.47).

North end of Highy mouniain {Dovis and
Whittle, '8, pl. 2).

North end of Lanentation mountain {Davis
and Whittle, '89, pl. #).

North end of Totoket monntain (Davis and
‘Whittle, "898, pl. 2},

Hotoh mountain and east vidge of the Hang-
ing hills (Davis and Whittle, 'S8, ph. 2;.

Posterior ridge of Saltondfall mounntain (Davia
and Whitile, '80, pl. 3},

Roek falls of Armmasmit river (Davts and
W hittle; ‘29, pl. 8},

Hegion about Kensington (Pemiva!, ‘82, map}.

‘Toket ant Pond mountaing (W, M, Davis, 88,
P 470 )

Trap dikes at Wallingford (W, M. Davis, ‘83,
. 309, pl. 11).

Trap ridges in Woodbury {W. M. Davis, '88,
. 478).

Trap ridges near Soufh Britain (W, M. Duvis,
28, p. 470},

Bouth end of Tamentation menntain (Davia
and Whittle, '88, pl. 2.

Trap ridges, after Percival (3. I Dana, '75,
R 2, 418).

Trap ridges, mnin, in the Meriden-New Drit-
nin disteiet (W. M. Davis, "89, pk. §).

Trap ridge nesr Bhuttle meadow reservoir (W,
M. Davis, '89, 1. 2},

Trap ridges of the East Haven region {Hovey,
‘&4, pl. 9).
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Map, geological, of Conuscticat valley (K. Witch.
cock, ‘18, B Hitohconk, '23, vol. 6, map op.
p. 6. E. Hitehvoek, 35, pl 15, in atlas,

A Brith, 83, wmap op. p. 208).

After Percival (5. D, Dane, 'Bla).
Showing footprint loonlities. Beale, 33 miles

to 1 inch (E. Hiteheoek, 58, pl. 2.

. Showing Newark avea (W, M. Davia, "89, pl. I}

Showing oailine of Newsek ares (3. 1), Dana,

“Tha, . £99).
“Trap ridges (3. D, Dana, 75, . £18).
Trap ridges in, after Pepeival (J. D Dana, 4
. 01},
Frap ridges near Neow Haven (3. 1, Dana, '01;.
Of Georgia, Refercnce o trap dikes in
{T. P. Fames, "6}

Of Maryland (Tyson, 80,

Of Massachuseifs (B, Hiteheock, "33, map op.
p. L. E. Hitchoeek, '85, pl. 1 in adlos,
X.Ritehoook, '41, frontieplece to vol,
1. E. Hitehooek, 440).

‘Hevenrk wrea, wftpe -Hitoboook (Walling,
T8, pl. op. p. 192 .

Lead mines and veins of Hmmpshire
counby (Naah, "2T).

Mouont Holyeke apd Mount Tom (W, S
Davia, '8, pp. 305807, pl. 104,

Mount Teby (Walling, 78, pl. op. . 199,

Sonle, 10 miles to ¥ inch (. H, Fitchoock,
1.

Showing direction of the strats (B, Hiteh-
ciok, '35, pl. 15 tu atlasy.

Showing strikes, dip, axes of elevalion,
ate. (K. Hitehe ook, "41, pl 83).

Tarner's falls (W. M. Davis, "85, pp. 05
307, pl. 10).

Of New Brunswick {Bmley,’ﬁa Bailey, Math-

ews and Ella, '80, sheets No, 1, NE.,
'No.1, SE., No. 1, S\V.,Manmpmying,)
© Grand Manpan fsland (Bailey, '72, op. p.45).
Map No. 1, 8. W. geclogical survey of Can.
ada, Proyince of New Brunswick
(Contains wap of Grand Menan island
andnote on themargin) (Bailey, Math-
ewsand Blis, 88}, -
RBeale, 299 miles to 1 ineh {Dawson, '78,
map 24 and 2d ed.),
Birowing the location of several small
Newark sveas (Matthew, "0al.
8t. Jolin county, sbowing Newarlk at
Qnaco Head (Matthew, 83, p. 248).

Of Keow Hampshive (C. H. Hitckeock, *77).

Of Wew Jersey (Cook, 15, p. #1. ook, "2,
B 38 Cook, 08, tn powtlofio. Cook,
9. Coak, ‘8L Oaok, 820 Patnem,
'gab, pp. 16, 130, H. B, Rogers, 0.
Wlitfield, 23, af ondd of volwne).

Arlington trap (DBarton, 88, p. 57).
Azole area, paleownte formaticns, efe., of
RewJersey (Cook, '68, in portfotio).
retaceons formation, ofe. (Cook. '63, in
portivlie).
Cushetunk and Roand mountains (Dar
ton, '3, p. 63).
Delaware river region (Darton, 90, pl. 6}
Flemington, ahowiag trap onicrops (Dar-
ton, 30, p. 603,

SYS’I‘EM. ) UL, 85.

Hai, goamgical, of New Jﬁrmy——ccmt.mned

Lake Passaio, showlng txap miges (Cook,
‘80, {rontispiece),

Nowark aren in (Davis xml Wonod, 85, pp.
396, 407).

Fow Gormantown, tragy rugion {Twarive,

9, . 36), ]

Tatrusive and sxtrusive trap sheets (Liar
tom, "0, pl. 1),

. New Vernon and Lenghill t‘.mp ridges

(Darton, *00, p. 34).
New Vernon {rap sheet and vieinity
(Darton, "9, pl. 4).
Northern part, scale, 2 miles to 1 inoh
ACook and Smock, 74, X
Rocky hill, Ten mile ran mountain ete.
(Darton, "60, p. 60},

Seale, 6 miles to 1 inclh {Cook, '81, in
pocket. Cook, '82, In pocket).

Showing outitue of trap ridges and draln-
age Hres (Nason, ‘89, pl. op. p. 42},

Showing portion of New York-Virginla
area (Cook, "85, map.)

Showing the relations of the Watchung
traps (Daréoxn, '00, p. 36).

Bualte bill trap {Dazion, ‘00, p. 58},

Trap sheets nearHoboken (Darton, ', p.
45).

In New Vork (Putnam, 'S6e).

Long snd Staten islands, with theonvirons
of New York (Mather, 43, pl. 1),

New York city apd vieinity (1, 5. Mar.
tin, 'BE).

Rockland county, N. ¥. (Dazrien, '8, i
403,

Teap west of New York (Crednier, "85, pl.
13},

Staten island (Britton, 81~p! 16. Putnam,
‘Bhe, . E2B).

Stony point (F. D Dazna, $0-"81, voL. 22, p,
118

Of North America (Hitehooek and Hitchmol:

67, pp. 408-461),

Of North Carolina (Abonymeus, '69. Kerr,

75, MitcheH, 43, Willis, *86, pla, op.
pp. 013023,

Chatiyant county (W. R. Juknson, '51, map
No. 8).

Coal onterap at Marchison (Chance, '85,p-
483,

Deep river conl Azld {Chanoe, 88, pl. op. p.
fit,  FEwmmions, 'B.pp,388-342.  Wilkes,
"5} :

Trevp viver and Da river coal felds (Daml-
daw and Banuan, 66, p. 404,

Theep river. mising sud transportition
cemnpany’s cosl mines (W. R, John.
wou, ‘81, map, No, 4),

Wewark ares (Chance, "85, pl. ap. p. 66).

Part of (W. R. Fohnson, 55, map Ne. 1),

Showing Newark abeat Wadesborongh,
ote. (Mitabel, 29, map ap. . 1)

Shawing euterogp of conl a6 Evans (Chance,
85, . 44). )

Showing outerop of cval near Parnville
(Ehance, 86, @, ).
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Map, geological, of North Cavolina--Clontieued.
Showing outerep of coat wear the Gull
(Clsmce, "84, p. 38}
Showing position of coal-hearing sreas
(Kerr, "79).

Of Nova Beotia (Dawson, 43, Dawsen, '78,
tited, Dawsen, 78, map 24 and 3d od.
Gesner, '36. Juohson and Alger, 33},

Minag basin and Colegail bay (Duwwson,
47, pl. B

Of Pounsylvania (Frazer, 'R, 1. [3]. Lesley,
*Bis, op. . 056, Tasley aml d'Invilliors
‘85, frontispioce of volame. Maefar
lane, #7, frontispiece. Puinam, 8¢, ple
op. p. 179, H, . Rogers, 58, vol, 2, in
portiolic;.

Adnms connty (Lesley and lbmzer, *F6).
Chester eounty (Frazer, ‘83, in pockoi).
Cornwall jron mines near Lebanon (Les-
tay and 4'Tnvitliers, 88,
¢ Dumberlend esmnty (Feslay, '80%

DHetribotion of Newark veeks (. 8. Hall,

'8, pl. op. . 442

Frankliz connty (Sanders, "81).

Fritzislandmins (@ Tovilliors, 88, in atas).

Tndicating drainage, efe., in Jurassle time
CW. M. Duvis, '8e, p. 239}

TIron mines nesr Boyertown (& Invilliers,
'83, in atlas).

Tron mines of Cemberland aud Tork coun-
ties (d'Tovillioes, ‘86, pl. op. p. 137}

Iron oradeposits at Cornwall (4 Tovilliers,
B, p. ¥4,

Iren ore mines near Dillshurg (Brazer,
Thd, pl. 2.

.. Lancaster county (Frazer, '8).

Téhigh and Northampton connties and a
piri of Berks cownty (' Tnviliers, ‘83,
in atlns}.

REining districts of Chestor and Montgom-

- ery eonnties (H. I Rogers, '8, vol, 2,
op. . 874). -

Near Philadelphia (0. B Hall, 81
Jueket, O, E. Hall, '81, p. 21y,

Newark roeks (Lealay, "6, op. p. 476).

Qre deposits in Yorl and Adams conmties
{Frazer, "70, 1 p. 842,

Piokoring creck copper aml lest wninas
{Ealoy, 83, p, 137),

Portion of Montgomery and Fucks coun-
{iey (I{ull, '81, in pockoet).

Trap ke geross southesat Pennsyivanin
(Lewis, ‘85, pl. op. P, 440}

Trap dike near Flourtown, Pa, (0. E. Hall,

N "1, p. 93).

York connty (Frazer, ‘80, Frazer, 83, pl.
op. 1. 481,

York and Adams coudities (Frozer, 76,
op. p. 186, Frazer, '77).

Of Prinee Bdward island, seale 25 miles ta 1
inck (Dawson, '78, wap, 24 and 34 ed.
Bawason aond Harington, *71, frontispiece,
Lills, '#4, aceompanging.

Of South Carclina, (}Ims;erﬁalﬂ. conuty (Tie-
mey, 4R, Licber, 56, pl. 6).
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Map, geological, of the United Statas.

{Brewer;'#h, €. H. Hitcheoek, 74, pl. 18. (.
H. Hitchoook, '86.  EHilicheock and Blake,
1% Macfariane, 79, pl op. p. 218, Me-
Groe, "84, Marveou, '55. Mareed, '88, front-
ispiece. Mayeou, B8, fronfispiece. Mar.
eon, 53, ph. 9. EL D, Rogers, "84, pl. 8).

OFf the United States and the Britiah provinees.
{Mareon, 53, on map in vel. 2. Marcen,
ey,

Of the United Statea, Canada, ote. (Lyell, 45,
vob 2, pl. 2. Bradloy, '75).

OFf the TUnifed Stales, oastern part of (Cleave-

laned, *22, frontispieer. Le Conte, '82, p.
E 26849, Maclure, '06).

Of Virginia (Hotchkiss, ‘76, op. p. 46, Hoi.eh-
" kiss, #0. Rogers, '84). .
Black beath conl mines (Clifford, '87, pl.
4}
Doy ron coal waine (Clifferd, '87, pi. 5).
Eagtern part of, showing ﬂiﬁhﬂbuticm of
R {6 Touks (Hotmdeh, '28, p1.5).
Midicthisn conl mine (Heinzich, 78, pl. B).
Piedmoent coal fields (Daddow and Bannan,
. ‘86, . 395).
The Richmond coal fickd iCl:ﬁ’md, ‘87, pL
1.
‘The western part of (Beuton, '88, pl. op.
P. 2613,

CF the world {Prestwich, 86, vol. 1, pL 1),

Showing Newark ares (8. Hitcheoek, '86).

Ctenlogioal sketeh, of the mited Btates (Fos-
tar, 0% pl o p. 273, Lvell, 45 plop. p.
5 tn New York edition. Maofirlane, 77,
ploop. p, & Breol, '74, frontispiece}.

O cand fields of the Yolted Stetos.  Trdicates
the position of the Richmond, Theep river,
and Pan river coal flelds (Muaefarlane, "77,
Pl op. p. 626). .

Newark area in the United States (Obance,
'8, pk. op. p. 66).
Marble hall, Pa. Trap dike near (€. B. Hall, 81,
p. 76, Lewis, '85, p. 441. . I Rogars,
‘B8, vol, 1, p. 214).

March’s mill, Pa. Dip of conglomerate at (d'In-
villiers, "83, 5. 202).

Strike aud dip (@ Tuvilliera, fﬁil, p. 213

MARCOU, JULES. 15848,
Note sur Jo honille du couté de Chesterfleld,
pris de Riehmond (Beat do Virginto).
T Bull, Soc. Géal. de France, 24 seq‘ vol. 4,
1848-184%, pp 572-575.

Reviews previeus determination of the geo-
logical position of the Riochmond coal field.
and proposes a new corvelation based on
additional evidewee furoishet hy foaui!
phants and fizhes.

MARCOE, JULES, 1853,

A geologieal map of the United Stades and of

the British provivees in North Ameriea;

with an explanatory fexk, geologlest seo-

tious, and plates of ho fosails which
characterize the formations.
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MARCOU, JULES— Cimhmzwd

Boston. [vol.t) pp. il 1-92, ple. 1-8; [»&1
21, a geological map of the Tnited States,
et

For references to later editions of the g g,@olcxg«
jcal map ses Bolletin No. 7, 1884, of the
7. 8. Gaologieal Survey.

Reviewed n Am? Jour, Sei., 2d ser.Fval 17,
Pp. 198206, by W, . Dlake, ihid., vel. 22,
P 483388 by H. Agassix, ibid., vob. 25,
1) i 2R KN

Contalneg o st of aynenyms of the Newark
ayatera and gives & briof account of the
formation, A few characteristio fossils
are figured, pp. 3944, pla. 6-7. i

Refers the Richmond ares fo the Trias, and
the Newark rocks of North Carvolina to
the New Red sandstone,

HARCOU, JULES. 18G4,
Répumé explioatif§ d'une carte géslogigue dos

Btats-Unis o des provinces avglaises do |

FAmérigue da Nord avee un profil gée
logigne sifunt do 1a vallée du Misstasinpd
wix ootes du Pacifique ot une planshe de
foasiios.

In Bull, e, Géol. de Franes, 2d ser.,
Bp. 813-U36, pl. 1L, and map.

Toutains s genaral sketeh of the characieris-
ties, diatribation, and stratigraphical re-
lnttond of the Juva and Triss formutions
in North Ameriea. Digcussion of the age
of the Newark sysiom.

MARCOU, JULES, LA

Ueber die Geotegie Vervinigten Slasten und
der englizehen  provinzen vem Nomd-
amerika,

I'n Petermany’s Mitth.. vol. 1, 1855, pp. 149169,
and neap 15

Brief acconnt of the extentand characterisiics
of the Newnrk sysfem of North America.

HARCOU, JULES, 1848,

Geology of North Americs, with {wo reporis
on the prafries of Arkansss apd Texos,
the Rocky wonsdaing of New Mexico, and
the Sierra Nevada of California,

Zuvich, 4to, pp. i~vifi, 1-144, 1-8, pla. 1-§, and
a geologiont map of the United States,
Containg many sfaternents concerning the

gentogical position of fhe Newark syatenr.

HARCOU, JULES, 1858,
Re;sly tor the eritietsnls uf James D, Dany,
ineluding Dana’s two avticles, with aletter

of Latis Agussis.

Zurich, pp. 1-40.

A reply te certain eriticiams in reference to
Jales Marcouw's observations en the go-
ology of North Awmeries. Severnl roviews
of Marcous writhags are reprinted,

MARCOU, JULES, 1875,

Explication d'une seconde ddition deo 14 carie
géologigue doe la terve,

Zurich, 4to, pp. 1-222, pl. 1.

Contains o shord sketeh of goneral geelogy, in
which hrief reforences are made to.the
Shedan and cJura’ el North Ameriea,
PP 43-55; and an recount of the geology

vol, 12,

THE NEWARK HYSTEM.

 HARCOU, JULES.

[BULL. 85,

MARCOU, JULES— Continyed.

of Nootls Americn tn which brief notices
ars given of the writings of varions ge-
ologlaws. On the small map af the eud of
the volume areas aro indicated which are
seoupded by the “Trias® and ' Dyas™

i combined.
MARCOU, JULES. : 1888,
American geological classitication and nomen-
olature.

- Cambridge, Masa., pp. 175,
Refers imieRy to tho rosks of the Newark ays.
ton, pp. $1-32, T8, :
1886,
The Trisssic flora of Richmond, Va.
In Am. Geol., vol. 5, pp. 160-174.
A roview of “Contribation e the knowledge
of the vkier Mesozoie flora of Virginie,”
Ty WM. Fontaing ; ** Sar laprésence dang
fo gris bigarsd, des Vosges, de 1" Acrosti-
chifdes rhombifelius, Fontaine " par René
Zeillar; “Dis Lunzen-{ Lettenkohlens)-
Flora in den *older Musozoeic beds of the
coal fleld of castern Virginia,” Iy D, Stur;
and ' Fossil fishes and fossil plants of the
Trinseic rocke of New Jersey and the
Connecticut vallay.” by J. 8. Newberry.
MARCOU, J, Cited on the nge of the Newark
syatem (Dewey, '57. Jones, '62, p. 134,
Tam, 68, Newberey, 88, p. 9. Zeiller, ‘88,
1. 688},
Richmond coal fickl, Virginia {IIull, "85, p.
4603, .
MARCOY, J.  Cited on exient of the Triassic
rocks in Awmeries (Archiae, 00, vp. 43

438).
Geological map of North America’ (Mnrmm,
38, pp. 26-490). .

Nowark flora (Maveon, 903,
Reproduction of geological map of the world
by (Prestwich, '86, vol. 1, pl. In
Review of geology of Nerth Amerien by
(Agassin, '59.  J. B Dana, 59},
Margaretville, N. 8. Copper aé (How, 68, p. 6(5
Willimott, %, p. 20, L.1 23, 38 L),
Margoerun’ g, N, , quarey uoar Prioseton, N L. De.
soription of (Coak, '81, 1. 55).
Haria furnace, Pu.  Iton ore near (H. D, }wgem,
58, vol. 2, p. 60D).
Trap dikes near (H. P. Rogern, '58, vol. 2, p.
690},
Mariner's harbor, Staten island.
" erop near (Hollick, '89),
Marion, N. J.  Trap rock at (Ward, '79, p. 158),
Marion, Pz, Boundaries of the Newsrk in (TL E.
Hall, '81, pys. 83-84).

Newark out-

| Marlbora, Comp. Deseription of trap dikes in

primary rocks mnear (P(m,iml £, pp.
423-424).
Maris in North Carolfua, (Kerr, '75, p, 187).
MARBKH, DEXTER. 1348,

[On the discovery of footprints in the sand-
stone of the Connecticat valley.}

In Am. Four. Beft, 2d aer., vol. 6, pp. 272-274).

Deseriboes the finding of footprints at severnl
localities in the Conneeticut valley.
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MABRSH, DEXTER. Citedeon the discovery of fos-
wil footprints in the Connectiout valley
(K. Hitcheoelk, *88, p. 8). )
MARSH, . Faotprints diseovered by (Deane,
49, pp. 312214, B. Hiteleoek, 350, p. 186),
Neference to specimens oF feotprints n the
cabinet of (K. Hiteheeck, "48),
Referred to in connuction with fossil foor-
prints (Maefarlane, 79, p. 63),
MABSH, O, C, 15638,
Catalogue of mineral loealities in Wew Bruns-
wick, Nova feotis, and Newfoundland,
In Am. Jour. Sob., $d ser., vol. 85, pp, 210-218.
Tuchudes mavy Newark loealitios,
MARSH, 0. €. 186%,
Contributions to the miveralogy of Nova Seo-
tia; No. 1, Loderife identioal with gmeli-
mite.
Tn Am. Joar. Sci., 3 ger., vol. 44, p. 362367,
Localities in the Newsrk are mentioned.
MARSH, 0. €. ® 1877,
The hitroduction and succession of vertobrate
life in America.
In Am. Assoo, Adv. Bei., Troe., vol. 26, 1878,
PP 213268, pd. op. p. 210
Contains o general suminsry of what is known
coneerning tho repiiiinm life of the New-
ark system, pp. 218-220,
MARSH, 0. C.
American Jurassic mansmals.
¥n Am. Jour. 8ei., 34 ser., vol. 33, pp. 357.-348,
pls. 754,
Hepublished in (ool Mag., n.s., vob. 4, docnde
B, 3887, pp. 2461247, 289.209, pls. 6.9,
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In Am. Jour. Sei., 3d ser., vol. 37, ppn 331306,
Contping hrief deseriptiony of Digosaurian
rempins from the Conpecticnt valloy.
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don, N, B, Suggeats that the trap rocks
ihere exposed were formed by & sulbma.
rino eruption. Compares the frep with
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Talisades, which tend to sppport the meta-
morphic ovigin of the trap of that ridge
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sey.}
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2 188%-



2b4

MARTIN,

Martins cove, N. 8.

Martins dock, N. J.

THE
DANIEL 8, 1588,
Govlogien! map of New Vork city and vicin.
ity. ~
New York. & wall map accompanied by =
panmplict with the same 116, 1. 1-H4.
The map inclddes the nopthorn part of the
Neow York-Virginia area, sud the pam-
phiel necompunying it pives o el ao-
count of it more prominent foafnres,

192, §99). -

Mincrals of (Gespaer, 58, pp. 102, 195},

Analysts of trap from (Cook,
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Contintation of Palisade trap ridge at (DL 8.
Martin, 'S8, p. 9.
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Descviption of (Geaser, ‘40, pp. 23-2%),
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(Ducats, 37, H. I. Rogers, '58 vol. 2,
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in (‘Laylor, *35e. p. 326).

Brief referenca to conglomerate fu (Dueatel,
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Batlding stono in {Eyscn, "6, appendiz, pp.
2, 5-8),

General dipa (7, I, Dana, ‘75, p. 419},
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177).

Quasrien of limestone in (Rhaler, '84, p. 156),

Quarrics of sandstons iu’(Shalnr,. ‘84, p. 178}
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Bowndavies of the Newark in (A. Smith, '32
e 218-219).
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{E. Hitehoovek, '18, pp. 105, 108).
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Briof acconnt of {rap rocks bu (Porter, '22),
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Northampton (E. Hitoheock, “$5¢).

Ehpraster and moede of fermation of the Now.
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Droseription of fuotprints of Tarvodeetyive ex-
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Description of fossil footprints frem Torners
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Desoription of Gigendipus from Turners falls
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Desoription of tracks of a quadrapoed from
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£1}.
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cook, "52).
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I8, p,419).
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QOrigin of the trap sheets of (Rice, "86).
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