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The c e n t r a l  and southern  Appalachians have a long h i s t o r y  of 

i n t e r r e l a t e d  ex tens iona l  and compressional t e c t o n i c s .  It is  proposed 

t h a t  each episode was c o n t r o l l e d  by a r e a c t i v a t i o n  of a f r a c t u r e  system 

i n  t h e  Precambrian basement. 

P r o p r i e t a r y  seismic-ref l e c t  i on  p r o f i l e s  show a sys  tem of down-to- 

the-eas t  Precambrian ex tens iona l  f a u l t s .  When under renewed extens ion ,  

t hese  f a u l t s  produce f e a t u r e s  such as t h e  wes tern  border  f a u l t s  of 

Mesozoic bas ins ,  and when under compression prdbably produce t e c t o n i c  

ramps i n  t h e  overlying sedimentary cover  rocks a s  w e l l  a s  t h e  s p a t i a l l y  

and g e n e t i c a l l y  r e l a t e d  Alleghenian fo lds .  

Th i s  system, which p a r a l l e l s  t h e  t h e  Appalachian t r end ,  i s  c u t  by a 

system of c r o s s - s t r i k e  h inge  o r  s c i s s o r s  f a u l t s  t h a t  have probable 

s t r i k e - s l i p  movements. Reac t iva t ion  of t h i s  c ros s - s t r i ke  system appears  

t o  have produced l a t e r a l  ramps t h a t  connect  decollements a t  d i f f e r e n t  

s t r a t i g r a p h i c  l e v e l s  and caused abrupt  changes i n  f o l d  wavelength along 

s t r i k e .  

Continued r e a c t i v a t i o n  of t h i s  c r o s s - s t r i k e  system i s  suggested by 

east-west border  f a u l t s  and Precambrian h ighs  between Mesozoic basins .  

The present  a c t i v i t y  of t h i s  system i s  suggested by t h e  f a c t  t h a t  more 

than  35% of r ecen t  ear thquakes a r e  co inc iden t  wi th  c ros s - s t r i ke  f a u l t s  

and l a t e r a l  ramps. 
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Many l a t e r a l  ramps can  be ex t r apo la t ed  seaward and a r e  e x a c t l y  

co inc iden t  i n  s t r i k e  and a r e  n e a r l y  co inc iden t  i n  spac ing  wi th  t ransform 

f a u l t s  of fshore .  It i s  hypothesized t h a t  t h e  c r o s s - s t r i k e  f a u l t s  ac t ed  

as zones of l e a s t  r e s i s t a n c e  a long  which modern t ransform f a u l t s  

developed dur ing  pe r iods  of sea-f loor  spreading.  




