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GEOLOGY OF Th_ PALEOZOIC ROCKS

I OF THE GREEN POND OUTLIER

I
INTRODUCTION

I Within the Precambrian Highlands of northern New Jersey and adjacent
New York are several infolded and downfaulted belts of Paleozole sediments.

The easternmost of these belts, the Green Pond outlier, itself a downfaulted

I synclinal block, preserves Cambrian, Ordovlcian, Silurian, and Devonianrocks. The outlier extends for almost 55 miles northeastward from Flanders

to Cornwall, New York, and attains a maximumwldth of 5 miles. The Paleo-

I zoie sediments of the outlier lie about 25 miles southeast of the main out-crop belt of the Appalachian Valley and Ridge Province of westernmost New

Jersey. They represent sediments deposited approximately that much nearer

i the source areas to the east and provide a record of tectonic events and
geographic conditions in the source area which are not detectable further
west.

I The outlier is particularly instructive because it illustrates in asmall area the effects of the Taconlc, Acadian and Appalachian Orogenles

and the Newark Disturbance. In addition, it displays Appalachian folds

I and faults with unusually good exposures, especially those of the Shawan-gunk Formation and the Skunnemunk Conglomerate.

i The topography of the outlier is controlled by geologic structure andreck type. The dordnant physiographic features are the northeasterly trend-

ing ridges of sandstones and con_lomerates of the Shawangunk Formation and

Skunnemunk Conglomerate where they are exposed in flanks and cores of folds.

I The intermediate elevations are occupied by the less resistant BellvaleSandstones and the valleys contain the remaining formations, which are even
less resistent.
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CAMBRIAN SYSTEM

l Hardys ton Sandstone

i The Hardyston Sandstone of Early Cambrian Age is the oldest sedlmen ltary formation in the outlier and rests unconformably on Prec_r_brian

gneisses. Exposures are generally poor but it is partly exposed at and

near the abandoned Gould's Quarry, 600 feet southwest of a sharp turn on

l Gould Road, 1.0 mile from its Junction with Echo Lake Echo Lake.
Road,

The Hardyston is composed of nonfossiliferous blue-gray conglomeratic

l sandstone, grading upward into calcareous sandstone, which in turn gradesupward into the Kittatinny Dolomite. The Hardyston is approximately i00
feet thick at Gould's Quarry.

l Kit tatinny Dolomite

l The Kittatinny Dolomite of Early Cambrian Age only occurs north ofNewfoundland and south of Picatinny Lake. It is generally poorly exposed,

but good outcrops are present at Gould's Quarry. This formation was

l called the Leithsville Formation on Geologic Overlay Sheet 22 of the NewJersey Geologic Survey.

The Kittatlnny is composed of slightly fossiliferous medium-gray

I which weathers yellow-buff.
massive dolomite

The Kittatlnny is unconformably overlain by the Early to Middle

I Silurian Shawangunk Fort_mtlon. In _ost of the outlier, pre-Shawangunkerosion removed the entire Kittatinny (which was originally about 2,500

feet thick). At Gould's Quarry only about 35 feet remain. The erosional

I contact is well displayed at this locality. The erosional surface isquite irregular and displays evidence of having been an ancient karst sur-

face. Solution cavities filled with Shawangunk conglomerate occur as much

l as 30 feet below the erosional surface.

ORDOVICIAN SYSTEM

l _[artlnsburg Shale

I The only exposures of the Hartlnsburg Shale are small ones on thenorth end of the east bank of the west arm. of Oak Ridge Reservoir. This

area was extensively faulted and exposures are peer.

l The Martlnsburg is composed of dark shale with
.gray prominent slaty

cleavage and orange-buff weathered siltstone. The siltstone, which is

only exposed when the reservoir is very i_, contains abundant Late Ordo-

I vielan braehiopods. No determination of formation thickness could bemade due to the structural complications.
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SILURIAN SYSTEM

I Sh_mngunk Formation

I The Shawangunk Formation of Early to Middle Silurian Age was re-ferred to as the Green Pond Formation by Kummel and Weller (1902) and on
Geologic Overlay Sheet 22 of the New Jersey Geologic Survey. It is a
very well exposed resistant formation which makes up almost the entire

l mass Copperas, Kanouse, Green Pond, and Bowling Green mountains. A
of

particularly good exposure is at a roa_cut along Route 23, 1.0 mile east
of Newfoundland.

l The Shawangunk is composed of nonfossiliferous purple-red conglomer-
ate interbedded with and grading upward into purple-red sandstone. These

rocks have been strongly cemented by quartz cement. The conglomerate peb-bles range from one-half to three inches in diameter and are almost en-

tirely white quartz, but minor black, white, yellow and red chert, red
shale and red sandstone also occur. The pebbles of the lowest conglomer-

l ate beds are quite angular but those in the
higher formation are more

rounded. The Shawangunk grades upward into the High Falls Shale.

l The lower contact of the Shawangunk is unconformable. Between New-foundland and Dover this unit rests on Precambrian gnelsses indicating
that a large uplift had taken place and about 12,000 feet of Ca_rlan and

l Ordovician strata had been eroded. Between Newfoundland and the New YorkState border the Shawangunk rests on the Kittatinny Dolomite but only
about 35 feet of Kittatinny remains. Therefore, pre-Shawangunk erosion
was almost 12,000 feet in that area as well. On the west side of Oak

I Ridge Reservoir the Shawongunk rests the Shale.
on Martinsburg In this

local area far less erosion of the underlying strata took place. This
could well be Just a localized situation since 3 miles to the south at

I Bowling Green Mountain the Shawangunk rests on Precambrian gneisses.
The Shawangunk is about i000 feet thick in the Newfoundland area.

!
High Falls Shale

i The High Falls Shale was called the Longwood Shales by K,r_el and
Weiler (1902) and is approximately correlative with the Bloomsburg Forma-
tion of westernmost New Jersey. The High Falls is quite poorly exposed.

i The best exposures are located on the west side of Green Pond _ountainbetween Oak Ridge Lake and Longwood Lake.

l The High Falls is composed of nonfossiliferous purple-red silty shaleswith some slaty cleavage. Thin red sandstone beds are present in the lower
Part. This unit is about 300-350 feet thick at Longwood Lake.

l Poxono Island Formation

. The best exposure of the Poxono Island is at Woodstock, 500 feet southof Oak Ridge Lake. The Poxono Island beds at Woodstock were referred to as
the Decker Ferry Formation by Kur,mel and Weller (1920).
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Ordoviclan Period

!
I littatinny deposi_lon..prohably"ended 'In-the Early Ordovlcian withregional uplift and erosion following. It is not known whether the

Middle'.Ordgvic_an, limestones' of.westernmost New Jersey were deposited in

the outlier. In the Late Ordovician the _rtinsburg Shale, deposited in

l a deep basin, followed uplift and erosion related the
was by to Taconle

Orogeny. The only area _Ithin the outlier where significant Taeonic de-

formation seems to have taken place is at and near Oak Ridge Reservoir.

I There the Martinsburg is present beneath the pre-Shawangunk erosionalsurface, whereas at Bowling Green Mountain immediately to the south and

Green Pond _antain to the east, erosion removed the entire Cambro-

I Ordoviclan sequence (at least 3000 more feet of erosion). Therefore,substantial folding and/or faulting must have occurred in that area.

Taeonie uplift was greatest in the Newfoundland area and decreased

l markedly in all directions. This led Finks (1968) to postulate that the
Newfoundland area was an island. However, it more probably was the high-

est part of a quite widespread Taoonic uplifted area.

!
Silurian Period

I Erosion continued until the Middle Silurian when the fluvial Shewan-
gunk Formation and succeeding High Falls Shale were deposited. A marine
transgression developed in the Late Silurian when the Poxeno Island and

I Berkshire Valley Formations were deposited. The outlier was then upliftedin either the latest Silurian or Early Devonian. This uplift was restricted

to the outlier and in fact did not even develop in the northern extension of

i the outlier at nearby Cornwall, New York.

i Devonian Period
In the Earl# Devonian the Connelly Conglomerate was deposited in shal-

low marine conditions. After a short erosional break the Esopus Formation

I and Kanouse Sandstone of shallow to medium depth marine origin were deposi-
ted. In the Middle Devonian, deposition of the deep water marine Marcellus

Shale was followed by a prograding sequence of massive delta which was being

I formed as the result of the Acadian Orogeny uplift to the east. The prodelta,foreset beds, and topset beds are represented by the Bellvale Sandstone and

the fluvial deposits by the Skunnemunk Con_lomernte.

I Post-Devonian

I The folding of the Paleozolc sediments took place after the MiddleDevonian. It could have taken place in the latter part of the Acadian

Orogeny, but more likely it was in the late Paleozoic Appalachian Revolu-

. tion. The high angle normal faulting probably developed in the Triassicas part of the Newark Disturbance.
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