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ROCKS AND SEDIMENTS OF A WIDE RANGE OF AGES



MID-ATLANTIC MARGIN TECTONICS

CENOZOIC MESOZOIC PALEOZOIC PRECAMBRIAN
65 M ~187 M ~190 M ~3.78B
0 65 Ma 252 Ma 541 Ma 4.2 Ba
® @
Chesapeake Chicxulub
Invader Impact
~35 Ma 65 Ma Newark Alleghanian Acadian Taconic Grenville

Rifting Orogeny Orogeny Orogeny Orogeny
220-175?  260-325 325-375 440-540 960 Ma-1.3 Ba

| CONTINENTAL DRIFT AND | | EPISODIC CONTINENTAL CONVERGENCE, RIFTING |

- AND DRIFTING, MOSTLY ACTIVE MARGIN
o )

|+ ~200Ma > | < ~ 850 Ma > |

OLDEST OCEANIC CRUST

B CONVERGENT OROGENESIS
‘ LARGE-BOLIDE IMPACT RIFTING AND/OR POST-OROGENIC RELAXATION
[ ] DRIFT, CARBONATE PLATFORM, or PASSIVE MARGIN
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Grenville orogeny (1 b.y. ago)
Grenville
Orogeny .
960 Ma-1.3 Ba
Cambro-Ordovician passive margin Island arc
[—— e Proto-Atlantic
— T —
Taconic orogeny (Ordovician) Avalonia
Taconic P —
Orogeny Avalonia
440-540
Acadian orogeny (Devonian) Africa
Acadian S
Orogeny
325-375 s
Alleghanian
Orogeny
260-325
Newark
Rifting
220-1907?
Present day
Valley & Newark
Atlantic

Plateau Aid Highlands

T e

basin Coastal Plain
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GRENVILLE OROGENY

1.3 Ba-960 Ma

e The Grenville Orogeny was a long-lived,
very old mountain-building event
associated with the assembly of the
supercontinent Rodinia.

e |ts record is a prominent orogenic belt
which spans a significant portion of the
North American continent, from Labrador
to Mexico, as well as to Scotland.

Mo higher resclution avsilable.

e Orogenic crust of mid-late Proterozoic Gremille-Extent png (555 x 445 pixels, file size: 26 KB, MIME type- image/png)
age is found worldwide, but generally,

only events which occurred on the
southern and eastern margins of Laurentia
are recognized under the “Grenville” name
(Kibaran orogeny in Africa,and the
Dalslandian orogeny in western Europe).

Grenville orogeny (1 b.y. ago)
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TACONIC AND ACADIAN OROGENIES 540-325 ma

Dr. Ron Blakely, Northern Arizona University http://www.jamestown-ri.info/acadian.htm

B i adP 3

* Proto North America
(PNA) about 430 million
years ago, with Greenland
nestled against northern
Canada.

*PNA is straddling the
equator, the present "east
coast" is closer to being a
"south coast", and much of OCEAN %
the US and Canada was G
covered by shallow seas.

RHEIC
OCEAN

eBaltica, the core of western Europe, moving westward, made impact

Cambro-Ordovician passive margin
against Greenland, and raised mountains on both continents.

Proto-Atlantic

*The Taconic island chain (TAC) began to collide with Proto North
America about 40 million years earlier (470 to 450 million years ago). Taconic orogeny (Ordovician) Avalonia

*The lapetus Ocean, which had been the shoreline for Proto North
America, is closing as Western and Eastern Avalonia (WAV and EAV),
following behind the Taconic arc, are heading for collision with the
recently-extended coast of Proto North America.

‘ Avalonia

Acadian orogeny (Devonian) |/ Africa

* A wide swath of lapetus Ocean seabed material will be pushed onto e

Proto North America as the Avalonian islands push against and onto
Proto North America.
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ALLEGHANIAN OROGENY 325-260 ma

ienyc:’l" v <l 315 million

g 1 A - l
P . . ) il years ago 5

. (

future location of
Massanutten

e The Alleghanian orogeny is the suturing of two continents into the supercontinent
Pangaea.
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ALLEGHANIAN OROGENY

e Orogenesis occurred approximately
325 million to 260 million years ago over
at least five deformation events in the
Carboniferous to Permian period.

HERMAN ET AL. Geological Society of America Bulletin, August 1997

Jerny Jurnp thiust belt
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S2 deavage | S s
waces |

J RS
ﬂ}\"“"
Qjb
Omb
F2 faulpropagation
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S1 cleavage S‘Q cleavage traces
traces |~
K y
Obj \ present
land
surface
blind F2 fault=bend
folds
= Ramssyburg Mernber of
Martinsburg Formeartion Allentown Delomite
000 O 14,000 feet
R Bushkill Member of Lesthsvile Forrmation and
2 0 2 kilometers Martinsburg Formartion Hardyston Quartzite

Jacksenburg Umestone and
Beekrnantown Group and metasediments

Protetczcic gneiss, granite,

A.LATE SILURIAN
Morth Am erican Plate sl
| MY Bight region|

Avalonia Island Are

=420 millien
years age

Proto-African Plate

Avalon Terrane
(Gandwanaland)

B. LATE DEVONIAN (New England)

=370 million
years age

Acadian
Orogeny
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=320 millien
years age

Supercontinent of Pangaea

climax of
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=250 millien
jears age

arosion
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NEWARK RIFTIN G Early Jurassic 200 Mya - Pangaea starts to rift apart

220-175 (?) Ma

e Approximately 220 million years
ago, during the late Triassic
Period, the supercontinent
Pangaea began to break apart.

e The focus of the rifting began
somewhere between where
present-day eastern North
America and north-western Africa
were joined.

*The rifted margins subsided,
forming basins in which i)
continental and marine sediments ’T Seafloor spreading ridge G = Atlantic Rift

accumulated with evaporites ¥ Locafion of Connecticut sl Subuction zone
forming in restricted basins.

Triassic-Jurassic rifting

«Sills, dikes and lava flows were
injected into predominantly non-
marine sediments during the
early (Triassic) history.
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PASSIVE (?) DRIFT Present day

175 (?) Ma - 0 Pateau ‘Rge Highanas NS

e

Coastal Plain Atlantic

basin

*The rate of subsidence slowed with time
as the margin cooled, but the
accumulating sediment contributed to the
sink rate.

Rifted Passive Margin

eFollowing the rifting and initial accretion
of oceanic crust, the Atlantic grew to over
1,000 kilometers wide during the Jurassic,
but this early ocean was shallow because

it was over the spreading center.

Continent-dipping seismic
reflector facies

Oceanic Crust
Listric normal faulting from
ancient rift zones
A
O r l.

Sedimentation

Continental Crust

eDuring the late Cretaceous and Cenozoic,
the controls on shelf sedimentation were
regional warping and faulting and eustatic
sea level changes.

eSubsidence with sediment influx and accumulation of sediments continued on the shelf and a continental
rise was developed by turbidity current deposits from the shelf and slope.

* The North American continent is growing along the Atlantic slope and the shelf break advances seaward as
sediments accumulate over older strata. The sequence in the growth of the Atlantic margin is a model for
divergent margin development.

*No mention of impact tectonic effects in the current geological tectonic framework.
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ARCHITECTURE OF THE EASTERN MARGIN OF THE NORTH AMERICAN PLATE

e The eastern seaboard of the North American continent is scalloped with a series of concave
and convex regions stemming from overlapping, orogenic (and impact) events.

e Angular bends (promontories and embayments) in rifted and passive continental margins
are interpreted to be the precursors of curves (recesses and salients, respectively) in orogenic

belts.

\ x www.colorado.edu/geolsci/Resources/\WUSTectonics/AncestralRockies/ Thomas-salients. gif
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W
b
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o 1‘_\- Tl - e
=z 8 - oy
= 5 t ey 2, EXPLANATION
> .
?B f‘; T BASEMENT FAULT
o % 5 DASEMENT ARGH
. . . w "_"I )
1983, Continental margins, orogenic belts, AL hC AN - QUAGHITA
dint . SCALE STRUCTURAL FRONT
and intracratonic structures, @ 700 KM A EATERMAL BASEMENT MASSIE

William A. Thomas, Department of Geology,
University of Alabama, Tuscaloosa .
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PENNSYLVANIA
SALIENT AND
THE NEW YORK
RECESS

ePlate convergence at
an irregularly shaped
continental margin
results in along-strike
diachroneity of closing
(and thus of orogeny)
and in a variable
trajectory of stress into
continental crust.

TCNJ PHY120 2013 GCHERMAN
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PALINSPASTIC INTERPRETATION OF THE PENNSYLVANIA SALIENT

¢ Blind-thrust, foreland
fold-and-thrust belt of
Alleghanian age.

1
GEOLOGIC MAP
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COMPUTER-AIDED CROSS-SECTION INTERPRETATION

Blind-thrust Stiff layer

Decollement (sole fault) \ Thrust fault \
/

\ Cover layer
\/’
| Land surface % ' :
: 4

(C) EEQ-LOSIC SYSTEHS, Inc. ( B3/02/12 ) Scalal | cent. = 993,248 kln. PRRTA

Figure 8, - Developement of the stiff layer
The configuration of the outcropping stiff layer slices and the cover layer combine to
help position other thrust slices. Refer to text for further explanation.
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N EW YO R K § o ; . Gortland Intrusive Complex
RECESS

BeemervillefintrusivelComplex

Mid-Atlantic margin of the
North American Plate, The
York Recess

‘Raritan Watershed Regian

Default view for

L10_Mid-Atlantic_Geology.kmz

DatasSi@, NOAAT LIS Mavy, NGA GEBEO

Google eartt
Image & 2013 TieralMetrics 2

lat. 40.035611° lon -74.367113% elev. 31 m  eye alt 253.80 km
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NEW YORK
RECESS

Mid-Atlantic margin of
the North American
Plate, The York Recess

*Two regional bedrock
geological studies
between 1984 and 1997.

TCNJ PHY120 2013 GCHERMAN
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NEW YORK
RECESS

Mid-Atlantic margin of
the North American
Plate, The York Recess
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PRECAMBRIAN
IGNEOUS AND
GRANULITE
FACIES
BASEMENT
MASSIFS

TCNJ PHY120 2013 GCHERMAN
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Adirondacks

Hudson Highlands
“ NI Highlands

Reading Prong

Manhattan
Prong

. Irenton Prong

Image © 2013 TerraMetrics
Data/S10; NOAA, U.S. Navy. NGA, GEBCO L e
(ﬂ)oc;h earth
© 2013 Cnes/Spot Image -

lat 40.269388° lon -74.268276° elev 20m  eye alt 596.54 km




MIXED

EARLY
PALEOZOIC
AND
PRECAMBRIAN
SCHIST AND
METAMORPHIC
ROCKS

... . Pennsylvania
- Piedmont

Image @ 2013 TerraMetrics
Data|S|@ NEuA U S. Navy, NGA, GEBCO — #
Google earth
©12013 Cnes/Spol Image <

lat 40.269388° lon -74.268276° elev 20 m  eye alt 596.54 km
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i
paLEozOIc ~ BEGP»®  /

ROCKS

e LOWER, MIDDLE, Kittatinny
AND UPPER Valley

Kittatinny Mt.

Google earth
C
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P
MESOZOIC

ROCKS

Hartford Basin

—y.,
Late Triassic and Early
Jurassic Newark Basin

Gettysburg
Basin

s

y'\Cretaceous

marine
sands and
clays

Google earth

| [

Tour Guide ; ; t 40, elev. 20m  eye alt 596.54 km
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CENOZOIC
ROCKS

Quaternary
sands and

gravels
Tertiary

marine
sands and
clays

| s -~ X 3 - o { (1‘ I
ez ) b i ~00gle

Tour Guide o
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6% elev. 20m  eye alt 596.54 km




ALL ROCKS
SHOWING
MAJOR FAULTS
AND GLACIAL
MORAINES

Google earth
L
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NEW JERSEY HIGHLANDS

* Scenic and rugged terrain

* Mountainous uplands

* Northeast-trending ridges

* Rocks resistant to erosion

e Broad, flat valleys underlain by less
resistant Proterozoic rocks and/or
younger shale and limestone/dolomite

TCNJ PHY120 2013 GCHERMAN






HIGHLANDS GRANITE 50% of outcrop area

. Mount Eve Granite

Byram Intrusive Suite

. Lake Hopatcong Intrusive Suite

TCNJ PHY120 2013 GCHERMAN



HIGHLANDS GNEISS AND MARBLE 50% of outcrop area

L ———
kilometers

Marble and
Sedimentary gneiss

Igneous gneiss
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HIGHLANDS FOLDS

TCNJ PHY120 2013 GCHERMAN



HIGHLANDS STRUCTURE 3D Google Earth View of NJ Bedrock Section A-A’

*  http://www.impacttectonics.org/gcherman/downloads/GEO310/GCH_GESymbols/NJ_Bedrock_cross_section_A.kmz

3 .n.'.r'. ._d
- P
4 2
= e
—— ~E

* NJ_Bedrock_cross_section_A.kmz (253 KB)
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» Steep sided ridges and broad valleys
composed of folded and faulted Paleozoic
sedimentary and igneous rock
(Cambrian-Middle Devonian 540-374 Ma)

TCNJ PHY120 2013 GCHERMAN



VALLEY & RIDGE ROCKS

Limestone - dissolves with acid, weathers easily

Sandstone - more resistant to
weathering where cemented

/)

<=0
S\ : :
—=o=SS Quartzite - very resistant,

forms Kittatinny Mountain

Sandstone - more
resistant to weathering
where cemented

Slate or shale — resistant
to weathering, thin soils,

N\

Dolomite - a carbonate,
dissolves with acid,
weathers easily

Quartzite - very resistant, forms ridges

TCNJ PHY120 2013 GCHERMAN



VALLEY &
RIDGE
STRUCTURES

e Folds
e Cleavage
e Fractures

e Faults

TCNJ PHY120 2013 GCHERMAN

Kittatinny Valley and Jenny Jump Mt. Overthrust,
Warren and Sussex Counties, New Jersey

j— Stone Church syncline el Jenny Jurmp Thinust belt |
Jenny Jurmp Mountain

NW

F2 fault=propagaton
fold Hope klippe
S2 deavage | P
traces ||

present
land
surface

JI
present

land
surface

F2 faul-propagation

folds
51 cleavage Slznleavage traces ® =\
K Itrsces f - — /] < o . el
s, ol N o i u'_-. —_—
=y - T 51 t-:lew:gc g
- roug
G PZ \
blind F2 fault=bend o
folds
[OME] Marremar Fomanon Allertown Dolomite
2000 O 14,000 feet - _
B = — ] ﬁ BushkillMember of Leithsvile Fornation and
2 0 2 kilometers Marfinsburg Formation Hardysten Quartzite

[ ——— |
i | Jocksonburg Limestone and Proterozoic gnaiss, granite,
Beskmantown Group and metasediments



NJ RIDGE AND
VALLEY THRUST
SYSTEM

e Multiply-
tectonized
foreland riding
northWEStWard ona , e
hypothetical

 Cleavage

¢ Fractures

e Faults
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POCONO PLATEAU

SEISMIC LINE

Exxon
Exxon
Exxon

sD12
SD11
sple

(TR AR SN

o

Chevron 1414-1
Ratcliffe and
Costain (1985)
WORPAC MB-1 (Costain
and Coruh, 1989)
BUENR (Sheridan
et al., 1991}
USGS line 36
(Phinney, 1986)

¢ OIL EXPLORATION WELL

A Texaco State Forest
Lands C-1

B Walker Hess 8]
C Crom-Wells 1 Fee

™I (s}

Figure 1. Map showing study area, physiographic provinces, deep seismic reflection lines, wells,
and trace of schematic cross section. Dotted-line arrows illustrate projection of seismic line data

into corresponding cross-seclion interval.
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Age Seismic units, rock types, and Formations and groups {thickness n meters)
pmaey o i refleciors Texaco C-1 State Forest Land well | New Jersey Valley and Ridge province
H : .
Sandstone,sitstone, | Catskill Fm., Trimmers Rock.
§ shale, quartzite Fm., Hamiton Go 2T |Maseiug Eo 274
&
: F:
. Buntermilk Falis Ls.. Schohare
§§ . Onondaga Fm., Oriskany Gp , o Ear i Fo Dk
€3 Limestons, dolomde, | Heldecberg Gp., Keyser Fm, g0y |6, 'fobery Go., Rendout 616
§E calcarsous clastics l’moiuway Fm., Wills Creek Fm Decker Frm B o
= Fm  Poxonao Island Fm
SB
=
F Sandstone, sitstons, |Bloomsburg Fm , Chinton Gp , 692 Bioomsburg Red Beds, 68l
§ shale, quartzite Tuscarora Fm Shawangunk Fm
— ©s
g e
g :;i‘m -shale, | Martinsburg Fm 259 |Martinsburg Fm 1372
§
—_— T
§‘§ Jacksonburg Ls , Beskmantown
e CO - Dolomae, Trenton Group. Black Rever 5o Ge . Allentown Dolomde. 1220
§§ limestone Gp , Beskmantown Gp Lethswikle Fm  Hardyston
H Quartzie
B
4 P - Gneissic and
E granitoid Grenville
i basement
*total thickness penetrated in wel
MEW YORK POCONQO PLATEAU G—[—b NEW YORK HUDSON VALLEY
Exxon
so12 sy 7 Pllaue segments s011
2610 2010 2220 2550 32DD0
" ) s

™ (s)



SEISMIC-REFLECTION
SURVEYS

Field Setup

List of Equipment

» Recorder: Data Physics Cop. 4 channel Quattro analyzer *1

+ Receivers: Sercel Inc. 1 Hz Geophone (L4) * 3

+ Sources: 10 Ib Sledge Hammer * 1 for close receiver spacing (< 16 f)
+ Thumper Shaker for longer receiver spacing (30 ft to 300 ft)

- Ny

lithoprobe_ca

& Seismic reflection method. Vibroseis sound source with geophone spread.

Source Thumper .
@ 60 ft

.

Receiver 3

www.horizonglobal.co/gallery.html
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CONTROLS ON THE SEISMIC-REFLECTION PROFILE

Exxon SD-11

State Forest Lands Well #C-1 " Teda . adkain: Blevdiion

1513 ft. KB ddatarmn, 13,910 ft. T

WL
= H1d3d

CONFOQITE

i

B0 e IFE
2 1o,t|:'m | 21000 fisoc E
2,600 . = 0-3:;. -
1 Cuotskil - ™ )
4 Fomnofion £ 8 @
1000 — — = £ —
- 0.5E =
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Forration i
1 - _Fon
£ T frierssmein i = E e
o = £5
i Mahatango 0.5E
Forrnation [ E !
- 6000 N i} e ihitl
_ ] : = d reflector
2000 — = E y )
W = Marcelus  E E [“|II horizon
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i : e H——
5,000 & F- 1
|} 3 !
E o s
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- Ee
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= _;-_3 TR e g e R et R
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R 7 E W R e ek S ———— g
1._?5 s g b e
s . e Oy —
L e - _:.—pp-...--‘l
LT LY .-
_ T T T T 11 o R, e
10 20 S
One-way fime (soc) A e e
-
2— oo L e T ey
b ". rp— oy g Mg

Figure 6. Borehole data for the Texaco well C-1 showing a stratigraphic correlation to the northwest end of Exxon profile SD-11. The bore-hole
compensated sonic log and conventional velocity analysis are by Texaco. The synthetic seismogram was generated by Exxon. See text for further
discussion.
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UNINTERPRETED SEISMIC-REFLECTION PROFILE

SD13

3500

2001

1 ML) spuooces



HERMAN ET AL.

HW EXXON SD-13 SE
P
=
=
[=]
L
ik
w
%0 Delawsre S
§ 5 $ 3 S $0 L & §
« ¥ & il &
L | 1 I
g
b=
=
=
3
b
(73]
. : [ 50
30 a5 kilometers

Figure 9. Exxon seismic-reflection profile SD-13. TWT—two-way traveltime. Geologic interpretations are shown for both the migrated, full
display (top) and the conventional line drawing of the unmigrated profile (bottomn). Abbreviations and symbols as in Figures 7 and 8.
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PALINSPASTIC CROSS-SECTION INTERPRETATIONS

Restored position of the Greeanond Syncline
NW Foiie 2. hickter caver foldsand Zone 3 —thrust faults, steep SE
. 1 =lghter coverrolasand e vy A 5l
foreland section faults, pronounced angular | pssaavsmse i rising hinterland
Zone 1 - broad open foldsand a unconformity S l " source area

Polymict cobble and pebble

slight angular unconformity : :
conglomerate, quartzite and méelange

Qverlapping fans and distributary
channels with polymict pebble GPS /

Tripartite stratigraphy of the Shawangunk Em. in and cobble strata reflecting

the NJ Valley & Ridge Province (Epstein, 1993) local paleosurfaces

-- eroded Lower Paleczoic cover

Late Ordovician
Beemervile Intrusive Complex

Stylized post-Taconic fold-and-thrust belt across northern NJ TT—

CARBONATE PLATFORM WITH FORELAND FOLDS
POST-TACONIC

PASSIVE MARGIN CARBONATE PLATFORM PRE-TACONIC
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FORELAND CRUSTAL STRUCTURE OF THE NEW YORK RECESS

Present Structures (d3)

. - Alleghanian
MW reference point for aligning translation strain SE
T current and restored structures )
I< =I

B i . Delawsre River
ennsylvania -

MNew Jersey Valley and Ridge ] R Mew Jersey Highlands
Pacono Flaleau s OCk] .-l !
A

- ; 2 “ G:;:;El"ﬂDu A

Taconic unconformity

prasend lund surface

restored position of basement/cover
contact for F1 structure positioned with
respect to present structures

o — L1 B
e Ly —

Restored Structures (d2-d1)

restored position of ({2

slylized "restoration” of F1 structures
present land surface

, above the restored position of the

N

T{J

present position of sole fault

0 4 ] 12 146 km
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Figure 16. Cross section A—A’ showing present-day and retrodeformed structures and the methods for deriving tectonic dimensions (see
Table 2). The d2 position of the basement cover is shown superimposed on d3 (upper figure) to illustrate the structural-relief modeling assump-
tion explained in the text. Rock-unit abbreviations are as in Figure 7.
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NJ RIDGE AND
VALLEY THRUST
TOPOGRAPHIC
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Delaware River

10x vertical exaggeration
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Kittatinny Mountain

Paulins Kill

LITHOLOGY

- dolomite
T s

- llimestone

quartzite

slate

Paulins Kill

Germany Flats

- sandstone

Pimple Hills

Wallkill River

Morris Lake









Flat lying outcrop of Allentown Dolomite showing widening of joints through solution

Sinkholes are most often the result
of the collapse of soil and loose

weathered rock into underlying
cavities and solution joints.




KITATTINNY VALLEY STRUCTURES

Figure 6, Folding of calcarcous silt bed in Martinsburg state, 1 miles northwest

46

of Belvidere on 10, 5.

nnn
\\M\%\&@q

v

T
g calcareous silistone bed,

-cavbonate vein,

Same location as Figare 6. Solid black area is quartz

[Figure 7. Shearing and mansport parallel to slaty cleavage, offsctting

4

SPACED
SLATY

’

D
CRENULATION

AN
CLEAVAGE
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PIEDMONT PROVINCE

* Underlies most urban part of state ~ 1/5 NJ

* Low rolling plain divided by series of higher
ridges

* Mostly underlain by slightly folded and
faulted Mesozoic sedimentary and igneous
rocks e
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NEWARK BASIN PART OF THE PIEDMONT PROVINCE

G.C. Herman [ Joumal of Structural Geology 31 (2009) 996-1011

. SECTOR 5IZE = 5°
LMAXIMUM = 5.5%%

SECTOR SIZE = 5*
MAXIMUM = 11.5%
N =148

LEGEND. A/ Fauits f‘:, ;.{_\H
i Trassic = s " h
st NS Jurassic Dikes Jurassic 88 Conglomerate (undivided) £ /
: - - : o 200 KM
& Dizhase Passaic Fm. o e f A
Ealy | %2 Feltville Towaco.  Late B Lockatong Formation f . \f\
Jurassic ~ and Boonton Fms.  Triassic| @ Stockton Formation { o
B8N Basalt Hammer Creek Formation '
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BRITTLE ROCK FRACTURES IN THE NEWARK BASIN

G.C. Herman / Journal of Structural Geology 31 (2009) 996-1011
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MESOZOIC HALF-GRABEN
RIFT BASIN

Triassic-

e Tilted gently NW, faulted on the
NW, and hinge on the SE

e Intruded by diabase and flooded
by basalts ~ 200 Ma.

eMajor intrabasinal faults
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UPPER MESOZOIC L. Presentaay
(CRETACEOUS) to K S N

CENOZOIC PASSIVE g e E— .
MARGIN

Coastal Plain Atlantic

Rifted Passive Margin

Continent-dipping seismic
reflector facies

eSubsidence with sediment influx
and accumulation, turbidity
currents depositing sediment onto Listric normal faulting from
and outward off the shelf, down — | — e
the continental slope, and onto the e R S S
continental rise.

Sedimentation Oceanic Crust

Continental Crust

® The North American continent is
growing along the Atlantic slope
and the shelf break advances
seaward as sediments accumulate
over older strata.
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COASTAL PLAIN STRUCTURE

Camden -

Sea
Level

A

Vineap,

pproximately 50 mi. (80 km)

A1

= Atlantic City

Age  Lihostratigraphy

Caps May
Gravels™ Purmasnn

2. . Bascon il

£ 5 Cohansey

E 2 Hirkwood

i i

% | ML Lawel Wancnah
g Endhﬂvwmbﬂ
E|  Merchanvile
3 Cneesquake
Explanation Eé Magethy
H
Composite confining unit o T m—
and minor aquifer 2
Magothy
I:l Cenfining unit aguifer system 5
2| s
. o i| =
@
4700 ft/ Diagrammatic: hydrogeaingic section of the New Jersey Coastal Plain Matamomhiz
1400 m Easement
TEXT-FIGURE 2

Stratigraphy, vol. 2, no. 3, 2005

http://rockbox.rutgers. edu/kgmpdf/05-Sugarman.Strat.PL

Generalized hydrostratigraphic dip section (modified after Martin 1998) and corresponding lithostratigraphic units from Camden to Atlantic

e Tilted gently SE

*No recognized faults at the
surface
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COMPOSITE STRUCTURAL PROFILE ACROSS THE NEW YORK RECESS

N

- Pocono P].dl..t'dl.l —--I--—

Exxon 50127
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Ridge
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Wills Creek -
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Poxono Islands Fms.
Buttermilk

[ Tuscarora - Shawangunk Fms.

through Bleomsburg Red Beds
| Martinsburg Fm.

E2 Cambrian-Ordovician carbonate rocks
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“ductile shear zone
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4 Proterozoic Grenville basement

(may include lower Paleozoic

I'ULII(‘.:i Iulllll‘.'l'i'_1 queried]

Structurally complex domain
reportedly compoesed of accreted
metasedimentary, metavolcanic,

and ephiolitic rocks related to the
Taconic suture and other oregenic
events. Mesozoic basins may also

ocecur in these intervals.
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QUATERNARY
GLACIAL COVER

e Limited in
extent to the
northern 1/3 of
New Jersey

e Generally very
good aquifer
where greater
than 100’ thick in
buried valleys.
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Generalized Glacial Sediments
of New Jersey N

Sediment
Till of Wisconsinan age
Maorainic deposits
Glacial meltwater deposits
Till of lllinoian and Jerseyatr

[ ] Mon-glacial material Location of Coverage
in Mew lersey

This map shows some of the data included in DGS 96-1.



NEOTECTONICS
AND FRACTURE DIP

New Jersey — New York USA
historical seismicity (Sykes, 2006),
vertical crustal motion (mm/yr)
based on continuously-operated
receiving stations in 2010 (CORS),
and predicted neotectonic
fracture strike and dip directions

LOCATION MAP Lake
OF LATE Hudson
PLEISTOCENE

LAKES

Lake
Hackensack |

Lake
Passaic

=)
terminal
meraine

Lake
. FlUSIRG,

onp=741622481° elev 43 m
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