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ADVERTISEMENT.

[Bulletin No. 67.]

The publications of the United States Geological Survey are issued in accordance with the statute
approved March 3, 1879, which declares that—

“'Thepublications of the Geological Survey shall consist of the annual report of operations, geological
and economic maps illustrating the resources and classification of the lands, and reports upon general
and economic geology and paleontology. Tho annual report of operations of the Geological Survey
shal) accompany the annual report of the Secretary of the Interior. All special memoirs and reports
of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, but other-
wise in ordinary octavos. Three thousand copies of each shall be published for scientitic exchanges
and for sale at the price of publication; and all literary and cartographic materials received in exchange
shall be the property of the United States and form a part of the library of the organization: And the
money resulting from the sale of such publications shall be covered into the Treasury of the United
States.”

On July 7, 1882, the following joint resolution, referring to all Government publications, was passed
by Congress:

' That whenever any document or report shall be ordered printed by Congress, there shall be printed,
in addition to the number-in each case stated, the ‘usual number’ (1,900) of copies for binding and
distribution among those entitled to receive thew.”

Exceptin those cases in which an extra number ot any publication has been supplied to the Survey
by special resolution ot Congress or has been ordered by the Secretary of the Interior, this office has
no copies for gratuitous distribution.

ANNUAL REPORTS.

L. First Annual Report of the United States Geological Survey, by Clarence King. 880. 8°, 79 pp.
1 map.—A preliminary report describing plan of organization and publications.

II. Second Annual Report of the United States Geological Survey, 1880-'81, by J. W. Powell. 1882.
80, lv, 588 pp. 62pl. 1map.

III. Third Annual Report of the United States Geological Survey, 1881-'82 by J. W. Powell. 1883.
80, xviii, 564 pp. 67 pl. and maps.

IV. Fourth Annual Report of the United States Geological Survey, 1882-'83, by J. W.Powell. 1884,

80. xxxii, 473 pp. 85 pl. and maps.
* V. Fifth Annual Report of the United States Geological Survey, 1883-'84, by J. W. Powell. 1885.
8. xxxvi, 469 pp. 58 pl. and maps.

VI. Sixth Annusal Report of the United States Geological Survey, 1884-'85, by J. W. Powell. 1885.
80, xxix, 570 pp. 65 pl. and maps.

VII. Seventh Annual Report of the United States Gaologlcal Survey, 1885-'86, by J. W. Powell. 1888.
8°. xx,656 pp. 71 pl. and maps.

VIIIL Eighth Annual Report of the United States Geological Survey, 1886-'87, by J. W. Powell. 1889.
80. 2v. xix, 474, xii pp. 53 pl. and maps; 1 p. ). 475-1063 pp. 54-76 pl. and maps. ’

IX. Ninth Annual Report of the United States Geological Survey, 1887-'88, by J. W. Powell.” 1889.
80. xiii, 717 pp. 88 pl. and maps.

The Tenth and Eleventh Annual Reports are in press.

MONOGRAPHS.

I. Lake Bonneville, by Grove Karl Gilbert. 1890. 4°. =xx, 438pp. 51 pl. 1 map. Price $1.50.
I1. Tertiary History of the Grand Cafion District, with atlas, by Clarence E. Dutton, Capt. U. S. A.
1882. 4°. xiv,264 pp. 42 pl. and atlas of 24 sheets folio. Price $10.12.
TII Geology of the Comstock Lode and the Washoe District, with atlas, by George F. Becker. 1882.
40, xv, 422 pp. 7 pl andatlas of 21 sheets tolio. Price $11.00.
1V. Comstock Mining and Miners, by Eliot Lord. 1883. 4°. xiv, 451 pp. 3 pl. Price $1.50.
| I



II ADVERTISEMENT.

V. The Copper-Bearing Rocks of Lake Superior, by Roland Duer Irving. 1883. 4°. xvi, 464 pp.
151. 29 pl. and maps. Price $1.85.

VI. Contributions to the Knowledge of the Older Mesozoic Flora of Vlrglma, by William' Morris
Fontaine. 1883. 4°. xi, 144 pp. 541. 54 pl. Price $1.05.

VII. Silver-Lead Deposxts of Eureka, Nevada, by Joseph Story Curtis. 1884. 4°, xiii, 200 pp. 16
pl. Price $1.20.

VIII. Paleontology of the Eureka District, by Charles Doolittle Walcott. 1884. 4°. xiii, 298 pp.
241. 24 pl. Price $1.10.

IX. Brachiopoda and Lamellibranchiata of the Raritan Clays and Greensand Marls of New Jersey,
by Robert P. Whitfield. 1885. 4°. xx,338pp. 35pl. 1map. Price $1.15.

X. Dinocerata. A Monograph of an'Extinct Order of Gigantic Mammals, by Othniel Charles Marsh.
1886. 4°. xviii, 243 pp. 561. 56 pl. Price $2.70.

XI. Geological History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel
Cook Russell. 1885. 4°. xiv, 288 pp. 46 pl. and maps. Price $1.75.

XII. Geology and Mining Industry of Leadville, Coloradoe, with atlas, by Samuel Franklin Emmons.
1886. 4°. xxix, 770 pp. 45 pl. and atlas ot 35 sheets folio. Price $8.40.

XIII. Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker.
1888. 4°. xix, 486 pp. 7 pl. and atlas of 14 sheets folio. Price $2.00.

XTIV, Fossil Fishes and Fossil Plants of the Triassic Rocks of New Jersey and the Connecticat Val-
ley, by John S. Newberry. 1888. 4°, xiv, 152 pp. 26 pl. Price $1.00.

XV. The Potomac or Younger Mesozoic Flora, by William Morris Fontaine. 1889. 4°. xiv, 377
pp. 180 pl. Text and plates bound separately. Price $2.50.

XVI. The Paleozoic Fishes of North America, by John Strong Newberry. 1889. 4°. 340pp. 53 pl.
Price $1.00.
. In preparation :

— Gasteropoda of the New Jersey Cretaceous and Eocene Ma.rls by R. P. Whitfield.

— The Penokee Iron-Bearing Series of Northern Wisconsin and Michigan, by Roland D. Irving and
C. R. Van Hise.

— Mollusca and Crust , of the Mi Formations of New Jersey, by R. P. Whitfield.

— Description of New Fossil Plants from the Dakota Group, by Leo Lesquereux.

— Geology of the Eureka Mining District, Nevada, w1t,h atlas, by Arnold Hague.

— Sauropoda, by O. C. Marsh.

— Stegosauria, by 0. C. Marsh.

— Brontotheride, by O. C. Marsh.

— Report on the Denver Coal Basin, by S. F. Emmons.

— Report on Silver Cliff and Ten-Mile Mining Districts, Colorado, by S. F. Emmons.

— Flora of the Dakota Group, by J. S. Newberry.

— The Glacial Lake Agassiz, by Warren Upham.

— Geology of the Potomac Formation in Virginia, by W. M. Fontaine.

BULLETINS.

1. On Hypersthene-Andesite and on Triclinic Pvroxene in Augitic Rocks, by Whitman Cross, with a
Geological Sketch of Butfalo Peaks, Colorado, by 5. F. Emmons. 1883. 8°. 42pp. 2pl. Price 10 cents.

2. Gold and Silver Conversion Tables, giving the coining values of troy ounces of fine metal, etc., com-
puted by Albert Williams, jr. 1883. 8°. & pp. Price 5 cents.

3. On the Fossil Faunas of the Upper Devonian, along the meridian of 76° 30/, from Tompkins County
N. Y., to Bradford County, Pa., by Henry S. Williams. 1884. 8°. 36 pp. Price 5 cents.

4. On Mesozoic Fossils, by Charles A. White. 1884,  8°. 36 pp. 9pl. Price 5 cents.

5. A Dictionary of Altitudes in the United States, compiled by Henry Gannett. 1884." 8°. 325 pp.
Price 20 cents. .

6. Elevations in the Dominion of Canada, by J. W. Spencer. 1884. 8°. 43 pp. Price 5 cents.

7. Mapoteca Geologica Americana. A Catalogue of Geological Maps of America (North and South),
1752-1881, in geographic and chronologic order, by Jules Marcou and John Belknap Marcou. 1884.
.80, 184 pp. Price 10 cents.

8. On Secondary Enlargements of Mineral Fragments in Certain Rocks, by R. D. Irving and C. R.
Van Hise. 1884. 8°. 56 pp. 6pl. Price 10 cents.

9. A Report of work donein the Washington Laboratory during the fiscal year 1883-'84¢. F¥.W. Clarke,
chief chemist. T. M. Chatard, assistant chemist. 1884. 8°. 40 pp. Price 5 cents.

10. On the Cambrian Faunas of North America. Prelxmmarv studies, by Charles Doolittle Walcott.
1884. 8°. 74 pp. 10 pl. Price 5 cents.

11. On the Quaternary and Recent Mollusca of the Great Basin; with Descriptions of New Forms, by
R. Ellsworth Call. Introduced by a sketch of the Quaternary Lakes of the Great Basin, by G. K.
Gilbert. 1884. 8°. 66 pp. 6 pl. Price 5 cents.

- 12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 1884. 8°
34pp. 3pl. Price 5 cents.



ADVERTISEMENT. III

13. Boundaries of the United States and of the several States and Territories, with & Historical
Sketch of the Territorial Changes, by Henry Gannett. 1885. 8°. 135 pp. Price 10 cents.

14. The Electrical and Magnetic Properties of the Iron-barburets, by Carl Barus and Vincent
Strouhal. 1885. 8°. 238 pp. Price 15 cents.

15. On the Mesozoic and Cenozoic Paleontology of California, by Charles A. Whlte 1885, 8o,
33 pp. Price5 cents.

16. On the Higher Devonian Faunas of Ontario County, New York, by John M. Clarke. 1885. 8.
86pp. 3pl. Price 5 cents.

17. On the Development of Crystallization in the Igneous Rocks of Washoe, Nevada, with Notes on
the Geology of the District, by Arnold Hague and Joseph P. Iddings. 1885, 8°. 44 pp. Price 5 cents.

18. On Marine Eocene, Fresh-water Miocene, and other Fossil Mollusca of Western North America,
by Charles A. White. 1885. 8°. 26 pp. 3 pl. Price 5 cents.

19. Notes on the Stratigraphy of California, by George F. Becker. 1885. 8°, 28 pp. Price 5 cents.

20. Contributions to the Mineralogy of the Rocky Mountains, by Whitman Cross and W. F. Hille-
brand. 1885. 8°. 114 pp. 1pl. Price 10 cents.

21. The Lignites of the Great Sioux Reservation. A Report on the Region between the Grand and Mo-
rean Rivers, Dakota, by Bailey Willis. 1885. 8°. 16 pp. 5pl. Price 5 cents.

22. On New Cretaceous Fossils from California, by Charles A. White. 1885. 8°. 25pp. 5 pl I’moe‘
5 cents.

23. Observations on the Junction between the Eastern Sandstone and the Keweenaw Series on
Keweenaw Point, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885. 8. 124 pp. 17 pl.
Price 15 cents.

24. List of Marine Mollusca, comprising the Quaternary Fossils and recent forms from American
Localities between Cape Hatteras and Cape Roque, including the Bermudas, by William Healey Dall.
/1885. 80, 336 pp. Price 25 cents.

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes.
1885. 8°, 85 pp. Price 10 cents.

26. Copper Smelting, by Henry M. Howe. 1885. 8°. 107 pp. Price10 cents.

27. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1884-'85. 1886. 8°. 80 pp. Price 10 cents.

28. The Gabbrosand Associated Hornblende Rocks occurring in the Neighborhood of Baltimore, Md
by George Huntington Williams. 1886. 8°. 78 pp. 4 pl. Price 10 cents.

29. On the Fresh-water Invertebrates of the North American Jurassic, by Charles A, White. 1886.
8°. 41pp. 4pl. Price5 cents.

30. Second Contribution to the Studies on the Cambrian Faunas of North America, by Charles Doo-
little Walcott. 1886. 8°. 369 pp. 33 pl. Price 25 cents.

31. Systematic Review of our Present Knowledge of Fossil Insects,including Myriapods and Arach-
nids, by Samuel Hubbard Scudder. 1886. -8°. -128 pp. Price 15 cents.

32. Lists and Analyses of the Mineral Springs of the United States; a Preliminary Study, by Albert
C. Peale. 1886. 8°. 235 pp. Price 20 cents.

33. Notes on the Geology of Northern California, by J. 8. Diller. 1886. 8°. 23 pp. Price 5 cents.

34. On the relation of the Laramie Molluscan Fauna to that of the succeeding Fresh-water Eocene
and other groups, by Charles A. White. 1886. 8°. 54 pp. 5pl. Price 10 cents.

35. Physical Properties of the Iron-Carburets, by Carl Barus and Vincent Strouhal. 1886. 8°. 62
pp. Price 10 cents.

86. Subsidence of Fine Solid Particles in Liquids, by Carl Barus. 1886. 8°. 58 pp. Price 10 cents.

37. Types of the Laramie Flora, by Lester F. Ward. 1887. 8°. 354 pp. 57 pl. Price 25 cents,

38. Peridotite of Elliott County, Kentucky, by J. S. Diller. 1887. 8. 3l pp. 1pl. Price5 cents.

39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. " 1887. 8°. 84
pp. 1pl. Price 10 cents. i

40. Changes in River Courses in Washington Territory due to Glaciation, by Bailey Willis. 1887. 8°,
10 pp. 4 pl. Price 5 cents.

41. On the Fossil Faunas of the Upper Devonian-—the Genesee Section, New York, by Henry S.
Williams. 1887. 8. 121 pp. 4pl. Price 15 cents.

42. Report of work donein the Division of Chemistry and Physics, mainly dunng the fiscal year
1885-'86. F. W. Clarke, chief chemist. 1887. 8°. 152 pp. 1pl. Price 15 cents. .

-43. Tertiary and Cretaceous Strata of the F'nscaloosa, Tombigbee, and Alabama Rlvers, by Eugene
A. Smith and Lawrence C. Johnson. 1887. 8°.. 189 pp. 21 pl. Price 15 cents.

44. Bibliography of North American Geology for 1886, by Nelson H. Darton. 1887. 8°. 35 pp.
Price 5 cents. .

45. The Present Condition ot‘ Knowledge of the Geology of Texas, by Robert T. Hill. 1887. 8°. 94
. pp. Price 10 cents. ’

46. Nature and Origin of Deposits of Phosphate of Lime, by R. A. F. Penrose, jr., with an Introduc-
tion by N. S. Shaler. 1888. 8°. 143 pp. Price 15 cents.
' 47. Analyses of Waters of the Yellowstone National Park, with an Account of the Methods of Anal-
syis employed, by Frank Austin Gooch and James Edwmd Whitfield. 1888. 8°. 84 pp. Price 10
cents.
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48. On the Form and Position of the Sea Level, by Robert Simpson Woodward. 1888. 8°. 88 pp.
Price 10 cents. .

49. Latitudes and Longitudes of Certain Points in Missouri, Kansas, and New Mexico, by Robert
Simpson Woodward. 1889. 8°. 133 pp. Price 15 cents.

50. Formulas and Tables to facilitate the Construction and Use of Maps, by Robert Simpson Wood-
ward. 1889. 8°. 124 pp. Price 15 cents.

51. On Invertebrate Fossils from the Pacific Coast, by Charles Abiathar White. 1889. 8°. 102 pp.
14 pl. Price 15 cents. )

52. Subaérial Decay of Rocks and Origin of the Red Color of Certain Formations, by Israel Cook
Russell. 1889. 8. 65pp. 5pl. Price 10 cents.

53. The Geology of Nantucket, by Nathaniel Southgate Shaler. 1889. 80. 55pp. 10 pl. Price 10.
cents.

54, On the Thermo-Electric Measurement of High Tempemtnres by Carl Barus. 1889. 8°. 313 pp.
incl.1pl. 11pl. Price 25 cents.

55. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year
1886-'87. Frank Wigglesworth Clarke, chief chemist. 1889, 8°. 96 pp. Price 10 cents. .

56. Fossil Wood and Lignite of the Potomac Formation, by Frank Hall Knowlton. 1889. 8°. 72 pp.
7pl. Price 10 cents.

57. A Geological Reconnaissance in Southwestern Kansas, by Robert Hay. 1890. 8°. 49pp. 2pl
Price 5 cents.

58. The Glacial Boundary in Western Pennsylvania, Ohio, Kentucky, Indiana, and Illinois, by George:
Frederick Wright, with an introduction by Thomas Chrowder Chamherlm. 1890. 8°. 112 pp. incl
1pl. 8pl. Price 15 cents.

59. The Gabbros and Associated Rocks in Delaware, by Frederick D. Chester. 1890. 8°. 45 pp.
1pl. Price 10 cents.

60. Report of work done in the Division of Chemxstry and Physxcs, mainly during the fiscal year
1887-'88. F. W. Clarke, chief chemist. 1890. 8°. 174 pp. Price 15 cents.

61. Contributions to the Mineralogy of the Pacific Coast, by William Harlow Melville and Waldemar
Lindgren. 1890. 8°. 40 pp. 3 pl. Price 5 cents.

62. The Greenstone Schist Areas of the Menominee and Marquette Regions of Michigan; a contri-
bution to the subject of dynamic metamorphism in eruptive rocks, by George Huntington Williams;
with an introduction by Roland Duer Irving. 1890. 8°. 241 pp. 16 pl. Price 30 cents.

63. A Bibliography of Paleozoic Crustacea from 1698 to 1889, including a list of North American
species and a systematic arrangement of genera, by Anthony W. Vogdes. 1890. 8. 177 pp. Price
15 cents.

64. A Report of work done in the Divigion of Chemistry and Physics, mainly during the fiscal year
1888-'89, F. W. Clarke, chief chemist. 1890. 8°. 60 pp. Price 10 cents.

66. On a Group of Volcanic Rocks from the Tewan Mountains, New Mexico, and on the occurrence
of Primary Quartz in certain Basalts, by Joseph Paxson Iddings. 1890. 8°. 34 pp. Price 5 cents.

67. The relations of the Traps of the Newark System in the New Jersey Region, by Nelson Horatio
Darton, 1890. 8°. 82 pp. Price 10 cents.

68. Earthquakes in California in 1869, by James Edward Keeler. 1890. 8°. 25pp. Price 5 cents.

69. A Classed and Annotated Bibliography of Fossil Insects, by Samuel Hubbard Scudder. 1890.
8°. 101 pp. Price 15 cents.

70. Report on Astronomical Work of 1839 and 1890, by Robert Simpson Woodward. 1890. 8°. 179
pp. Price 10 cents. :

In press:

65. Comparative Stratigraphy of the Bituminous Coal Rocks of the Northern Half of the Appala.-
chian Field, by I. C. White.

71. Index to the Known Fossil Tnsects of the ‘World, by Samuel Hubbard Scudder.

72. Altitudes between Lake Superior and the Rocky Mounmmns, by Warren Upham.

73." The Viscosity of Solids, by Carl Barus.

74, The Minerals of North Carolina, by F. A. Genth.

75. A Record of North American Geology for 1887 to 1889, inclusive, by Nelson Horatio Darton.

76. A Dictionary of Altitudes in the United States (second edition), compiled by Henry Gannett..
In preparation:

— Mesozoic Fossils in the Permian of Texas, by C. A. White.

— A Late Volcanic Eruption in Northern California and its Peculiar Lava, by J. 8. Diller.

— The Compressibility of Liquids, by Carl Barus.

— The Eraptive and Sedimentary Rocks on Pigeon Point, Minnesota, and their contact phenomena,
by W. S. Bayley

— A Bibliography of Paleobotany, by David White.
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. STATISTICAL PAPERS.

Mineral Resources of the United States, 1882, by Albert Williams, jr. 1883. 8°. xvii, 813 pp. Price
50 cents.

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, jr. 1885. 80, xiv, 1016
‘pp. Price 60 cents.

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology. 1886,
89, wvii, 576 pp. Price 40 cents. .

Mineral Resources of the United States, 1886, by David T. Day. 1887. 80. viii, 813 pp. Price 50
-cents. .

Mineral Resources of the United States, 1887, by David 1. Day. 1888, 8°. vii, 832 pp. Price 50
cents. :

Mineral Resources of the United States, 1888, by David T. Day. 1890. 8°. vii, 652 pp. Price 50
-cents.

The money received from the sale of these publications is deposited in the Treasury, and the Secre-
‘tary of the Treasury declines to receive bank checks, drafts, or postage stamps; all remittances, there-
fore, must be by POSTAL NOTE or MONEY ORDER, made payable to the Librarian of the U. S, Geological
‘Survey, or in CURRENCY, for the exact t. Correspond relating to the publications of the
Survey should be addressed :

To THE DIRECTOR OF THE
UNITED STATES GEOLOGICAL SURVEY,
‘W ASHINGTON, D. C.
‘W ASHINGTON, D. C., November, 1890,






2036}25)’
[?26

DEPARTMENT OF THE INTERIOR

BULLETIN

V¥R D sTaTES

GEOLOGICAL SURVEY

WASHINGTON
GOVERNMENT {PRIN’TING OFFICE
890

A}






U.S.GEOLOGICAL SURVEY

75910" 75° 74°50
e e e S

GEOLOGICAL MAP
OF PART OF

NORTHERN NEW JERSEY
AND ADJACENT PORTIONS OF

NEW YORK AND PENNSYLVANIA

BY

. AWAEELM_.M__A__]

NELSON H.DARTON

! CENOZOIC MESOZOIC PALKOZOIC ARCHEAN

d CRETACEQUS JURA-TRIAS METAMORPHIC (?)
NEWARK

i “intrusiveTraps  Ftrusive Traps Sediments ~ Shales& Limestones
bt ey BT m [ .vmv‘ 5 = RYY
| N s [T e At

Scale 8% miles =1 inch

o 5 10 15 20, . :
et ==t Miles &
1 b
538560 e

7480 i ) 74°30°
N P T "*} e (e 2

eabright

ong Branch

P fElberon

JULIUS BIEN & CO. LITH.NY,




20 3(7/‘:7«)
Dl

UNITED STATES GEOLOGICAL SURVEY

J. W. POWELL, DIRECTOR

TRAPS OF THE NEWARK ’%‘WSTEM.

IN THE

NEW JERSHEY REGION .

BY

NELSON HORATIO DARTON

WASHINGTON
GOVERNMENT PRINTING OFFICE
1890






CONTENTS.

Letter of transmittal. ... ... ... oo oo iiii il e Seeeent aeen e
Introduetion ...ee et i i i it cieieeeecceene saa e
Watchung trap 8heets ..o coveveneiimn oot e
Structural relations in the-Watchung region......covveeieniaiannn...
Mutual relations of the Watchung traps.................. e teeeaeaaan
First and second Watchung traps.... ....oocuen iinen o ia .
General relations..... e e e e e eeeeee e aeeaeasaana.
Thickness—Faunlts .................... et ieee e e
Columnar Structure «ueeee sevme v e e vt e S
Succession of 8heets ... veeuutvein it e

The surface of the trap sheets and their contact relations with the
inclosing strata.. ... .. ..o i e

Third Watchung trap .. ..o oo ien e
General Telabions ... .....ooeononr s e e en e e e e aeean s
ThiCKDess ..ceeeient et et ittt ea e e

Rock structure.... ..o veemeriei i e e
Relations to the associated sedimentary roeks.......................
NewW Vernon traP eeceee coceee veeean saee ionmoncanaesuaames caamaecaceonnnnnne

New Germantown trap.cee.ececn ioeeun ot oeeeienont it ceee e :

Palisade trap .o veenimce e e s
General Telations . . . .. vuen euereeeneaen ceemas ceeae e iaaeans
Structural relations in the palisade region .....c..coovvviii it aen.

PR 117 1 {7 2 PR
ThiCKness. coue von it it et iimeet seieeeceeeteemce e caemnnes
Relations to underlying strata .........co. ..ol
Relations to overlying strata........coc oot ieomniinii i ae,

Union Hill trap ............ R

Granton traP. . comn ci e et et it i e i e

Snake Hills trap ...... A et et

Arlington traps ..o .oen i i e e e et eeae e

Lawrence Brook, Ten Mile Run Mountain, Rocky Hill, Pennington Mount-

ain, Bald Pate, and Jericho Hill traps ........c.oooo i i iiaas

Sourland Mountain trap .. ... .oceiieaniiin i PO P

Trap of Cushetunk and Round Mountaing ..eeee .oueeevoinveeeesaonoineanns

Small trap sheets in the Raritan River region ................... e amees
Martin’s Dock. ... ooon i i i e i cicieeeeaa
New Brunswick. .o oo et e veea
120 7<) 14 DD ¥ 70 U
Weertsville oo oo i e e et e aeeas
NeShanic ceeeee ieieeioeasionaniieareieecasarenennnanssean

Smaller trap masses of the Delaware River region
Point Pleasant...ce. oeieeitiiini it iiieeiiecraeie e ireeeean e
Belle Mountain ......ceeeeevvecernianas . eeeetene e
Brookville ceeces tineurventceseneetoact cecnnannessoncessancesoannnn

53
54
55
56

59
61
62
65
65
66
66
67
67
68
68
68
69



Index ...

6 CONTENTS.

Small dikes ..o it taeaetiect ceat teeee e ice e tateaaananaene
Blackwell’s mills. ..o iooiit i it iiicecacancccs caeenaanne
Hackensack ................C e e e eeneeen aaaeatan e aae e an—nn
‘South Branch ... .. ceeeocen ot iii iceccecee cece veccce e cannn
Three Bridges.: ... .--. .. S e e ieaan e eeaens
Stanton Station ... ... .oeoes oo i e eemnaaan

B b1 11

- Bibliography ...... ... i i et aaas e

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



PraTE 1.

IL.

III.

IV.

Fic. 1.

10.

11

12.

ILLUSTRATIONS.

‘(Frontispiece.) Geologic map of part of northern New Jersey and
adjacent portions of New York and Pennsylvania.

Map of a portion of northeastern New Jersey, showing the rela-
tions of the Watchung traps ........ccoiviiiiantinaaniiianans

Sections across the Watchung traps along the lines shown on
5 O

Map of the region adjacent to the New Vernon trap, Long Hill,
and the inner side of the terminal hook of the second Watchung
B (00D 7

. Lateral ascent of the base of the palisade trap across edges of

strata in King’s Point, Weehawken, New Jersey. Looking west.
From panoramic photograph...... ..coenieeiiiiiiiiiii ...

. Map of the Delaware River region ....coeeenvivaeveneeenannaan

Section through Paterson, New Jersey. Lookingnorth..........

. Sections illustrating the stratigraphy of the Watchung region
along the section lines shown in PlatesITand ITI................
. Cross-section exposure in the end of the front edge of the first

Watchung trap at Garret Rock, south of Paterson Looking
BOUbh . e i i e i iieieaae

. Section at Bernardsville statlon, showing superposition of trap at

the termination of the Second Watchung Mountain. Looking
BOUEWESE - oo et iiit e e el e et Ceeeen

. Section along road on southeustern shore of Pompton Lake, show-

ing portion of vesicular beds in the second Watchung trap. Look-
10 BOUEIWESt e ce oee it teie eeet e et it cceemeee s

. Section showing relations of surface of first Watchung trap, and

its contact with overlying strata, along south side of gorge, just
northeast of Feltville, N. J. Looking south...................

. Section of breccia immediately below base of first Watchung trap

in American copper mine near Somerville, N.J.................

. Cross-section exposure of edge of first Watchung trap lying on

sandstones on the south side of the Passaic River, just below the
‘Great Falls, Paterson. Looking south ..........c.ccoooiol.

. Contact of second Watchung trap with underlying sandstones

in quarry on north side of the Passaic River below Little Falls.
Supposed tuff and scoria beds overlain and penetrated by the colum-
nar trap at the edge of the second Watchung sheet on the north
side of the Passaic River half a mile below Little Falls. Look-
ING NOTthWeSt . e e aan e i it

Section from west of New Germantown to the crest of the second
Watchung Mountain, northeast of Pluckamin. Looking north...
Map of the New Germantown trap region.... .....ceeeeeevuenn

Page.

16

18
34

46
62
18

21

24

27

29

31

3

35
36



Fie. 13.

14.
15.
16.
17.
18.
19.
20.
21,
22.
23.
24,
25.

26.

27,

28.
29.
30.
31.
32.

33.
34.

35.
36.
3.
38.
39.

40.

ILLUSTRATIONS.

Section showing the structure of ‘the palisade trap along the line
of the West Shore Railroad, in the tunnel ind cuts west of Wee-

hawken, N. J. Lookingnorth.......c...oo.oo.ioiiiiaiin
Section similar to the preceding, but three miles south of Haver-
_ straw, New York. Looking west.. .. Ceeieececeaetaans
The Palisades of the Hudsou, oppomte Ha.smngs, N. Y. Froma
photograph. ... ...l .
Map of Rockla.ud County, NY........ e eeemeceeiceeaceemeacan
Cross-section near Ladentown, N. Y. Looking north.............
Section across the palisade trap in Bergen Hill, Jersey City. Look-
IRg NOTth. <o e i e e e
Cross-gection, north of Weehawken, N. J.,at H — — — C., on Fig.
21, Looking morth .. .....oieiiiiiie i e

Lateral descent of base of palisade trap across edges of straba
north of Hoboken, N.J. Looking northwest..... .ceeeecenn ..
Map showing the relations of the palisade trap uorth and porth-
east of Hoboken, N. J ooeoo it iiciiiaccttecacceaaan
Contact of trap and indurated shales in entrance to West Shore
Railroad tunnel, Weehawken, N. J.. Looking south............
Dike in arkose below the quarries at Guttenberg, N, J. Looking
morthwest ... . e iiiiiiieet cieeeeeaane
Lateral ascent of the bLase of the palisade trap across edges of
strata, two miles north of Nyack, N. Y..ouoeeoienanacsennennnnan
Trap sheet in arkose under palisade trap, on shore of Hudson River,
four miles south of Haverstraw, N. Y. Looking west..........
Exposure of back of dike of palisade trap in cut at southern en-
trauce to West Shore Railroad tunnel, three miles south of Haver-
straw, N. Y. Looking west....o.veeomeiiimatiiiiiee i aann
Exposure of back of dike of palisade trap in the cut at western en-
trance to West Shore Railroad tunnel between New Durham
and Weehawken, N. J. Looking north..........cccoeieaian..
Section across Union Hill, northeast of Suffern, N. Y. Looking

Map and sections showing relations of Granton trap to Palisade trap
Stereogrammic map and sections of Snake Hill, N.J..............
Partial cross-section at one time exposed in western side of Snake
Hill showing the back of the dike. Looking north .............
Map of the region near Arlington and the Schuyler Copper Mine,
north of Newark, N. J ..ot iii it it cicceetececeiaaann

Cross-section, at A on Fig. 32, in Westlake’squarry. Looking north
Cross-section of trap outcrops in the cemetery at Arlington, N. J.
At Bon Fig. 32, Looking north......ceeeeeeiai cooiaiain
Fault exposed in cut for New York and Greenwood Lake Railroad,
west of Arlington, N. J. Looking north............ccocoooaail
Section through Rocky Hill at gap of Millington River, across to
Sourland Mountain. Looking northeast. ...........cc..oo.oos

Map of Rocky Hill, Ten Mile Run Mountain, Lawrence Brook trap
and viciniby -occ oot i iiiae ieeiitciceiiiiaccecceacan
Section along the northeast side of the Delaware River from Titus-
ville t0 Stockton, N. J <. ceumn ioiae e i caececae e
Section across Sourland Mountain from Ringoes to Snydertown,
) eeee amen et e
Stereogrammic map and sections of Cushetunk and Round Mount-
ains and vicinity, New Jersey ....ccceeevemeereinnroenanvannns

Page.

37

37

38

40

41

42

43

44

45

46

47

48

49

51

52
53
54
55
56

57
57

58

58

59

60

61

62

63



F1G.

41.

42,

43.

44.

45.

46.

47.

48.

49.

ILLUSTRATIONS.

Contact of Cushetunk trap and Cambrian (?) limestone near Pres-
cott Brook, two miles east of Allentown, N. J. Looking north.
Cross-section exposure of trap sheets along the Raritan River near
Martin’s Dock, New Jersey. Looking morth .... ........._...
Map of Flemington, N. J., and vicinity, showing the extent and
position of the three trap masses .............cccoiiiiiaaen..
Trap sheet just east of Wertsville, crossing road to Stoutsburg.
Looking north ... ..o i e e eeeae
Cross-section exposures of trap sheet in railroad cut half a mile
west of Neshanic, N J.ocoomn oo i i
Cross-section showing the relations of the Point Pleasant trap at

Byram, New Jersey. Looking northeast............ ceenas
Trap dike in bank of canal two mlles south of East Mll]stone, N.J.
Looking northeast .........ccceiivenn.... e ieeeaeaas

Trap sheet or dike two miles east of Ha.ckensa.ck N.J. Lookmg

Page,
64
65
66
66
67
68
69

70
70






LETTER OF TRANSMITTAL.

UNITED STATES GEOLOGICAL SURVEY,
APPALACHIAN DIVISION OF GEOLOGY,
Washington, D. C., April 17, 1889,

. S1r: I have the honor to transmit herewith a paper by Mr. Nelson H.
Darton, assistant geologist, on the relations of the traps of the Newark
system in the New Jersey region to the sedimentary rocks. The field
work on which the paper is based was chiefly executed as a personal
enterprise previous to Mr, Darton’s connection with the Geological
Survey, but a few weeks were also spent in rev1s10nary work under the
auspices of the Survey.

Very respectfully, your obedient servant,
G. K. GILBERT,
, ‘Geéologist in charge.

"Hon. J. W. POWELL, :
Director.

. 11






THE RELATIONS OF THE TRAPS OF THE NEWARK SYSTEM IN
THE NEW JERSEY REGION.

BY NELSON HORATIO DARTON.

INTRODUCTION.

This contribution is a summary of the more complete results of a sys-
tematic study of the relations of the Newark system in New Jersey and
New York.

In commencing field work in 1882 it was my intention to elaborate a
monographic investigation of the Newark system of the eastern United
States and the scope ultimately adopted involved a study of all details
that might throw light on the genesis and structural relations of the
formations, but owing to a variety of circumstances more or less unavoid-
able, the work was abandoned after several seasous of intermittent field-
work extending over the entire New Jersey and New York areas.

In reviewing the results of this incomplete investigation it was found
that comparatively little new light was thrown on the stratigraphy,
stracture, or genetic relations which would admit of generalization and
only a multitude of heterogeneous details could be presented in this
connection. The descriptions by Rogers, Cook, Russell, and others
give an adequate general idea of the character and distribution of the
sedimentary rocks, to which I could add little of special interest, but
the trap masses had not as yet been described in detail, excepting in
isolated localities, and it seemed probable that an account of their
structural relations would prove an aceeptable contribution.

In studying the structure of the formation much important informa-
tion was gained, but as this was mainly in regard to the region of the
trap areas, it was found possible to present it in greater part without
extending the memoir beyond a description of the relations of the
igneous rocks. '

The traps of the New Jersey Newark region are the most prominent
features in its topography, the larger masses constituting high ridges
rising abruptly from the surrounding plains, aud generally presenting
escarpments or steep slopes eastward and gentler slopes in the opposite

direction towards the dip of the inclosing strata. The more conspicu-
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14 .. TRAPS OF THE NEW JERSEY REGION. [BULL. 67.

ous outerops have long attracted attention,and their igneous nature
was recognized by the first observers. - The first scientific description
was by Pierce in 1819, but he did not express an opinion in regard to
their origin, and simply termed them ¢ greenstones.” Akerly,in 1820,

. discussed the nature of the Palisade and Newark Mountain rocks, and
although his discussion and conclusions were vague, he evidently held
the opinion that they represented old lava-flows. Cooper, in 1822, de-
scribed the occurrence of columnar and amygdaloidal ¢ basalt” at the
falls of the Passaic, and considered the rock of Newark Mountains, and
by analogy thé other trap masses of the State, to have been poured out
over the sandstones; but, as suggested by Davis, he does not appear to
have had in mind the possibility of intrusion. In 1836, and again in
1840, Rogers described the relations of the traps, and the actual or sup-
posed alteration in the associated strata, and considered them intru-
give and dike-like throughout.

In 1843 Mather described some of the relations of the.palisade trap
in New York, and called attention to the irregularities in contact and
to the altered strata at its base, but considered the Palisades, and by

‘analogy the other ridges in New Jersey, due to ancient lavas ¢‘ that have
flowed through rocky fissures in dikes while this portion of the continent
‘was still beneath the waters of the ocean.”

In 1846 Emmons described the relations at the base of the palisade
trap at the State Jine, and stated that the rock was intruded in sheets
in the sandstone, being the first to definitely recognize its true relations.

In the “ Geology of New Jersey,” 1868, Cook described the traps at
considerable length, and although the structural relations are not dis-
cussed in detail, the prevailing sheet structure is recognized, and the
rocks were all considered intrusive. In succeeding reports up to 1886,
Cook remained unchanged in this opinion of their intrusive nature, and
for the Watchung traps advanced as evidence, the occurrence of in-
durated shales and limestones on the back of the mountain, northwest
of Plainfield (Feltville?), and their analogy in general relations to the -
palisade and cther unquestionably intrusive traps.

Russell, in 1878, described in some detail the occurrence of what were
then supposed to be intensely altered shales and limestone at Feltville
and added great weight to the prevailing view that the Watchung and
all the other trap masses were intrusive. In 1882 Davis visited several
typical localities in the New Jersey area for the purpose of determining
the nature of the traps, and while he agreed with previous observers,
Emmons, Cook, Credner, and Russell, in regard to the intrusive nature
of the palisade trap, he stated his conviction that the Watchung traps
were extrusive and similar in relations to some of the extrusive sheets

" which he had studied in the Connecticut valley. He found the base of
the second Watchung trap resting on apparent tuff deposits at Little
Falls; the conformable base and the amygdular and ropy-surfaced rock
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of the first Watchung trap exposed near Paterson. At the Feltville
‘locality he found no traces of the alteration described by Rogers, Cook,
and Russell, but,on the contrary, it was seen that the vesicular, slag-like
rock was overlain by unaltered shales with an intervening trap breccia
at some points. This breccia alone was considered satisfactory proof of
the extrusive nature of the sheet and he stated his opinion that it could
only have been formed on the surface of a preexistent sheet of lava.

Studies extending over the entire Watchung area confirm Davis’s sug-
gestions, and in this memoir it will be shown that all the trap outcrops
inclosed by the Watchung Mountains, and the outlying mass near New
Germantown are lavas, contemporaneous with the inclosing sediments,
while all the other traps described are intruded sheets and dikes.

The igneous rocks of the New Jersey region are remarkably uniform
petrographically, as they are all basalts varying mainly in structure and
development. The eruptives are fine grained and generally somewhat ~
glassy, and the intrusives are coarser grained, generally being doleritic,
in some cases including considerable biotite and often near gabbro in
structure.

~ Excepting in some few special instances in this memoir, but limited
reference is made to previous descriptions of general features of topog-
raphy, structure, etc., as they are indicated in full in the appended
bibliography, but endeavor is made to give due credit for all observa-
tions of important details or discussion of relations by giving the author’s
name, and if necessary the date, so that the remaining information may
be readily found in the bibliography.

The accompanying colored map is not very different in a general way
from the maps issued with Cook’s reports for 1881 and 1882, but the base
is from a tracing of the very accurate, large-scale topographic maps of
the New Jersey survey, on which the field work was based and the
boundaries were carefully. plotted. Beside this, the map is extended
into New York, the dikes and smaller masses are shown and modifica-
tions are made in the trap and border boundaries to accord with facts
determined by the writer’s field work. - The most noticeable change in
the position of the formation boundary is between Clinton and Perry-
ville to exclude the slates which crop out prominently in the Lehigh
Valley Railroad cuts and underlie the Newark rocks unconformably.

In conclusion, I have to acknowledge my obligations to those who
have aided in the prosecution of the investigation. To Prof. George H.
Cook, State geologist of New Jersey, I am greatly indebted for advice.
and aid, for without his kind help the attainment of the present results
would not have been possible.

Mr. Frank Marshall Smith has served as field assistant throughout
the work and his efficiency merits my warmest praise.

To Mr. J. 8. Diller and to Mr. Whitman Cross I am indebted for in-
formation in regard to the petrography of the igneous <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>