From Husch, J. M. and Hozic, M. J. (eds.), Geology of the Newark
Basin, Field Guide and Proceedings of the Fifth Annual Meeting
of the Geological Association of New Jersey, Geological
Association of New Jersey, Rider College, Lawrenceville, p. 43-65.

STRUCTURAL EVOLUTION OF THE NEWARK BASIN

Roy W. Schlische and Paul E. Olsen
Lamont-Doherty Geological Observatory
Department of Geological Sciences
Columbia University, Palisades, New York 10964

43






INTRODUCTION

The Newark basin of New York, New Jersey, and Pennsylvania is
an eroded half-graben bounded on i%s northwestern and northern
margins by the SE- to S-dipping border fault system. Synrift
strata within the Newark basin generally dip toward the border
fault, although they are warped into gently plunging folds in the
hanging walls adjacent to the border fault and the two major
intrabasinal faults, the Flemington and Hopewell faults (Figure
1) . Based on outcrop studies and propreitary seismic reflection
profiles of the Newark basin, corroborated by published profiles
of coeval synrift basins on the continental shelf (Hutchinson et
al., 1986), younger strata generally dip at a shallower angle than
older strata, although again complicated by the effects of folding
adjacent to the border fault. These observations indicate that
sedimentation and hanging wall rotation as a result of slip on the
border fault system occurred simultaneously.

The border fault system strikes ENE in the northern Newark
basin, NE in the central and southwestern portions of the basin,
and ESE in the area west of Boyertown, Pennsylvania, and into the
narrow neck between the Newark and Gettysburg basins. The faults
appear to progressively step back to the northwest, going from
northeast to southwest, such that the border fault system has a
relay geometry (Figure 1). The dip of the border fault system
decreases from 60° SE in Suffern, New York, to 30° SE and less in
Pennsylvania (Ratcliffe and Burton, 1985). However, the border
fault again appears to steepen markedly in the area west of
Boyertown. The variations in the attitude of the Mesozoic border
faults closely mimic that of the Paleozoic thrust faults formed
during the Taconian, Acadian, and Alleghenian orogenies. In fact,
all along the border fault system, Mesozoic brittle structures,
including fault breccia and gouge, overprint but parallel the
phyllonitic and mylonitic rocks of the Paleozoic faults. Hence,
the border faults of the Newark basin, most of which were active
during sedimentation (Arguden and Rodolfo, 1986), represent
reactivated Paleozoic structures (Ratcliffe, 1980; Ratcliffe et
al., 1986).
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