
EXTENSIONAL TECTONICS AND COLLAPSE STRUCTURES I N  THE SUEZ RIFT 
( EGYPT) 
Chenet, P.Y.'; C o l l e t t a ,  8.'; Desforges, G . ~ ;  Ousset, E . ~  and Zaghloul ,  E.A. 

2 

1 - I n s t i t u t  F r a n ~ a i s  du Pe t ro l e ,  BP 311, 92506 Rue i l  Malmaison CEDEX 
2 - To ta l  Proche-Orient,  Gameat Dowal Arabia,  65 Mohandeseen - Ca i ro  

The Suez R i f t  i s  a 300 km l ong  and 50 t o  80 km wide bas in  which c u t s  a 
g r a n i t i c  and metamorphic s h i e l d  o f  Precambrian age, covered by sediments o f  
Paleozoic  t o  Paleogene age. The rift s t r u c t u r e  i s  dominated by t i l t e d  b locks  
bounded by NW-SE normal f a u l t s .  The r e c o n s t r u c t i  on .of the paleostresses i n d i  ca tes  
a N 050 ex tens ion  d u r i n g  t h e  whole stage o f  r i f t i n g .  

R i f t i n g  began 24 My ago w i t h  d i kes  i n t r u s i o n s ;  main f a u l t i n g  and 
subsidence occur red  d u r i n g  E a r l y  Miocene producing a 80 km wide bas in  
(Clysmic G u l f ) .  Dur ing P l iocene  and Quaternary t imes, f a u l t i n g  i s  s t i  11 
a c t i v e  b u t  subsidence i s  r e s t r i c t e d  t o  a narrower area (Present G u l f ) .  

On t h e  Eas te rn  margin o f  t h e  G u l f  two se t s  o f  f a u l t  t r ends  a re  predomi- 
nant  - 1 ) N 140-150 E f a u l t s  p a r a l l e l  t o  t h e  g u l f  t r e n d  w i t h  pure d i p - s l i p  
displacement - 2 )  c ross  f a u l t s ,  o r i e n t e d  NOO' t o  N 30 E t h a t  have a 
s t r i  k c - s l i p  component c o n s i s t e n t  w i t h  t h e  N 050 E d i  s t ens i ve  s t r e s s  regime. 
The mean d i p  o f  c ross  f a u l t  i s  s teeper  (70-80') than  t h e  d i p  o f  t h e  f a u l t s  
p a r a l l e l  t o  t h e  G u l f  (30  t o  70'). These two se t s  o f  f a u l t  d e f i n e  diamond 
shaped t i 1 t e d  b lock .  

The d i f f e r e n c e  o f  mechanical behaviour between t h e  basement rocks  and 
t h e  o v e r l y i n g  sedimentary cover  caused s t r u c t u r a l  disharmony and d i s t i n c t  
f a u l t  geometries. 

I n  t h e  basement f a u l t s  d i s p l a y  a p l ana r  geometry w h i l e  i n  t h e  sedimen- 
t a r y  cover  (Cretaceous t o  Eocene sands, shales and 1 imestones) f a u l t s  are 
spoon shaped. Spoon f a u l t s  a r e  g e n e r a l l y  superimposed over concave wedges of 
t h e  basement b locks  b u t  a r e  decoupled f r om basement f a u l t  se t s  ( F i g .  1 ) .  The 
decoupl i ng i s  accommodated by p l a s t i c  de fo rmat ion  i n  t h e  Cretaceous mar l  s. 
A1 ong major normal f a u l t s ,  g r a v i t y  s l  i d i n g  produced c o l  1 apse s t r u c t u r e s  w i t h  
recumbent f o l d s  and t h r u s t s  (F ig .  2 ) .  Col lapse s t r u c t u r e s  are sealed by 
E a r l y  Miocene marine depos t i s  and occur red  d u r i n g  t h e  f i r s t  stage o f  r i f t i n g .  

Th is  k i n d  o f  c o l l a p s e  s t r u c t u r e s  may be found i n  var ious  p a r t s  o f  t h e  
r i ft. They a re  r e l a t e d  w i t h  normal f a u l t i n g  and should n o t  be i n t e r p r e t e d  as 
t h e  r e s u l t  o f  compressive events  d u r i n g  t h e  r i f t i n g .  
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Fig. 1: Schematic block diagram of the  Wadi Araba area (Western S ina i ) .  

TRANSVERSE FAULT 

Fig. 2 :  Schematic block diagram of the  col lapse  s t ruc tu re  associated 
with major normal f a u l t s  in the  Gebel Ekma (Western S ina i )  




