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INTRODUCTION 

The Newark bas in  of New York, N e w  Je rsey ,  and Pennsylvania i s  
-t 

an eroded half-graben bounded on i t s  northwestern and nor thern  

margins by t h e  SE- t o  S-dipping border  f a u l t  system. S y n r i f t  

s t r a t a  wi th in  t h e  Newark bas in  gene ra l ly  d i p  toward t h e  border  

f a u l t ,  al though they a r e  warped i n t o  gen t ly  plunging f o l d s  i n  t h e  

hanging wa l l s  ad jacent  t o  t h e  border  f a u l t  and t h e  two major 

i n t r a b a s i n a l  f a u l t s ,  t h e  Flemington and Hopewell f a u l t s  (Figure  

1) .  Based on outcrop s t u d i e s  and p r o p r e i t a r y  seismic r e f l e c t i o n  

p r o f i l e s  of t h e  Newark bas in ,  corroborated by publ i shed  p r o f i l e s  

of coeval s y n r i f t  bas ins  on t h e  con t inen ta l  s h e l f  (Hutchinson et 

al., 1986),  younger s t r a t a  gene ra l ly  d i p  a t  a shal lower  angle  than 

o l d e r  s t r a t a ,  al though again complicated by t h e  e f f e c t s  of fo ld ing  

ad jacent  t o  t h e  border f a u l t .  These observa t ions  i n d i c a t e  t h a t  

sedimentat ion and hanging wal l  r o t a t i o n  a s  a r e s u l t  of s l i p  on t h e  

border  f a u l t  system occurred simultaneously.  

The border  f a u l t  system str ikes ENE i n  t h e  nor thern  Newark 

bas in ,  NE i n  t h e  c e n t r a l  and southwestern p o r t i o n s  of t h e  bas in ,  

and ESE i n  t h e  a r e a  w e s t  of Boyertown, Pennsylvania, and i n t o  t h e  

narrow neck between t h e  Newark and Gettysburg bas ins .  The f a u l t s  

appear t o  progress ive ly  s t e p  back t o  t h e  northwest, going from 

nor theas t  t o  southwest, such t h a t  t h e  border  f a u l t  system has  a 

r e l a y  geometry (Figure  1) .  The d i p  of t h e  border  f a u l t  system 

decreases  from 600 SE i n  Suffern,  New York, t o  300 SE and less i n  

Pennsylvania ( R a t c l i f f e  and Burton, 1985) .  However, t h e  border  

f a u l t  again appears t o  s teepen markedly i n  t h e  a r e a  w e s t  of 

Boyertown. The v a r i a t i o n s  i n  t h e  a t t i t u d e  of t h e  Mesozoic border 

f a u l t s  c l o s e l y  mimic t h a t  of t h e  Paleozoic  t h r u s t  f a u l t s  formed 

dur ing  t h e  Taconian, Acadian, and Alleghenian orogenies .  In  f a c t ,  

a l l  along t h e  border f a u l t  system, Mesozoic b r i t t l e  s t r u c t u r e s ,  

inc luding  f a u l t  b recc ia  and gouge, ove rp r in t  bu t  p a r a l l e l  t h e  

p h y l l o n i t i c  and myloni t ic  rocks of t h e  Paleozoic  f a u l t s .  Hence, 

t h e  border f a u l t s  of t h e  Newark bas in ,  most of which were a c t i v e  

during sedimentation (Arguden and Rodolfo, 1986), r ep resen t  

r e a c t i v a t e d  Paleozoic  s t r u c t u r e s  ( R a t c l i f f e ,  1980; R a t c l i f f e  e t  

dl., 1 9 8 6 ) .  




