
It a p p e a r s ,  then ,  t ha t  Red  Bed type  of d e p o s i t i o n  a long  
w i t h  s i l t  d e p o s i t i o n ,  took  p l a c e  i n t e r m i t t e n t l y  w i t h  e v a p o r i t e  
d e p o s i t i o n  t h r o u g h o u t  ~'Upper N i sku"  t i m e  in the  S t e t t l e r -  
D r u m h e i l e r  a r e a ,  w h i l e  l a t e r a l l y  to the n o r t h w e s t ,  in the 
e l l g h t l y  l e s s  e l e v a t e d  and u n r e s t r i c t e d  a r e a s  such  a s  E d m o n t o n ,  
c o n t i n u o u s  and u n i n t e r r u p t e d  s i l t  d e p o s i t i o n  took p l a c e .  (See 
D i a l r a m  ). Thus ,  the 'Clipper N i sku"  of the S t e t t l e r - D r u m h e l l e r  
a r e a  i s  e s s e n t i a l l y  a l a t e r a l  e q u i v a l e n t  of the e n t i r e  C a l m a r  
t y p e  s e c t i o n ,  and pos t  N i s k u  in t i m e .  The e v a p o r i t e s  of t h i s  
s e c t i o n  can  then  be s e e n  to be m o r e  c l o s e l y  a s s o c i a t e d  wi th  
o v e r l y i n g  P o t l a t c h  deposition than the underlying Nisku 
deposition. 

Flanking Position of ''Upper N i s k u "  

B e c a u s e  the "Upper  N i sku"  e v a p o r i t e s ,  a s  would  be 
e x p e c t e d ,  f i l l e d  in the s t r u c t u r a l l y  low a r e a s  fo l lowing  N i s k u  
d e p o s i t i o n  and on lapped  o r  f l anked  the N i s k u  h i g h s ,  t h e , t e r m  
"Upper  N i sku"  m a y  l e a d  to the m i s c o n c e p t i o n  tha t  t h i s  r o c k  
un i t  i s  a c t u a l l y  an o f f - r e e f  f a c i e s  of N i s k u  r e e f o i d  d e v e l o p -  
m e n t .  

The N i s k u  m e m b e r  of the type s e c t i o n ,  a s  de f ined ,  
r e p r e s e n t s  a r e e f o i d  e n v i r o n m e n t ,  and t h i s  concep t  can  be 
r e t a i n e d  in the S t e t t l e r - D r u m h e l l e r  a r e a  w i thou t  the n e c e s -  
s i t y  of u s ing  the t e r m  in any f o r m  in r e f e r e n c e  to r o c k s  of a 
d i s t i n c t l y  d i f f e r e n t  e n v i r o n m e n t ,  such a s  tha t  r e p r e s e n t e d  by 
the  ove . r ly ing  s i l t s  and e v a p o r i t e s .  

N i s k u  d e p o s i t i o n  in S t e t t l e r  and D r u m h e l l e r  w a s  
a p p a r e n t l y  a long  a s l i g h t l y  m o r e  p o s i t i v e  t e c t o n i c  t r e n d  than 
t h a t  of the type  a r e a ,  w i th  a c o r r e s p o n d i n g  t e n d e n c y  to s h a l -  
l o w e r  w a t e r .  T h i s  m a y  have  r e s u l t e d  in m o r e  l o c a l  i n f l u e n c e s  
o n N i s k u  r e e f  d e v e l o p m e n t ,  and the r e s u l t a n t  r e s t r i c t e d  N i s k u  
b i o h e r m a l  p a t t e r n  tha t  we f ind in  t h e s e  a r e a s  today .  H o w e v e r ,  
the  c o n t e m p o r a n e p u s  o f f - r e e f  d e p o s i t s  of t h e s e  l o c a l  N i s k u  
b i o h e r m s  can  be r e c o g n i z e d  a s  d i s t i n c t  f r o m  the b e d s  of the 
"Uppe r  N i s k u ' m e m b e r  and,  a s  s u g g e s t e d  above ,  any t e r m  
t h a t  m i g h t  l e a d  to con fus ion  in t h i s  r e g a r d  shou ld  be a v o i d e d .  

Following is a summary of the arguments against the 
adoption of the term 'Upper Nisku", in the Devonian Nomen- 
cl~ure of Alberta, as proposed by J. S. Wonfor and J. 
Andrichuk. 

I. The term "Upper Nisku" suggests these beds are 
the time equivalent of the upper portion of the Nisku member 
of the type section when, in actuality, they appear to be 
generally younger. And conversely: 

2. Recognition should be given to the probable con- 

temporaneous relationship of these ("Upper Nisku") beds and 
the Calmar member as originally defined by the Imperial O11 

Geological Staff. 

3. The stratigraphic and thus environmental relation- 
ships of these beds ("Upper Nisku") to the beds of Nisku bio- 
hermal development, particularly in structurally high areas 
such as Big Valley, or in areas of pronounced local biohermal 
relief such as occur in the Stettler and Drumheller area, may 
be confused or misconceived by present use of the term 
''upper Nisku'. 

4. Since our understanding of the Nisku member is 
incomplete at this time, and even now there is evidence that 
the "Lower Nisku" reefoid facies may be further divided into 
two units, particularly in the Drumheller area, (apart from 
recognition of an off-reef facies), the terms Upper ~nd 
Lower Nisku may be employed with more validity and meaning 
at some future date in reference to recognizable rock units 
within the Nisku proper; and should be retained for this pur- 

pose. 

A b s t r a c t  

OIL O C C U R R E N C E S  IN THE M I D D L E  EAST 

P. F .  B r e n n a n  

The  a c c e p t e d  a r e a  of the  M i d d l e  E a s t  c u r r e n t l y  i n -  
c l u d e s  I r a n ,  I r a q ,  Sa tud i  A r a b i a ,  Kuwa i t ,  B a h r e i n ,  Q a t a r ,  
the T r u c i a i  C o a s t  s h e i k d o m s ,  J o r d a n ,  S y r i a ,  P a l e s t i n e ,  
T u r k e y  and E g y p t .  Of t h e s e ,  the l a s t  f ive  a r e  d i s r e g a r d e d  
for  p r e s e n t  p u r p o s e s .  

G e o l o g i c a l l y ,  the r e m a i n i n g  a r e a ,  v a s t  a s  i t  i s ,  m a y  
be b r o a d l y  s u b d i v i d e d  in to  t h r e e  c o m p o n e n t  p a r t s .  T h e s e  
c o m p r i s e  ( I )  the A r a b o - N u b i a n  m a s s i f  in  the s o u t h w e s t ,  (Z) 
the I r a n i a n  m o u n t a i n  a r e a  to  the n o r t h  and  e a s t ,  and  (3)  a 
b r o a d  " f o o t h i l l  z o n e "  b e t w e e n  t h e s e  two .  

The  m a s s i f  i s  a lo f ty ,  d i s s e c t e d ,  m o u n t a i n - r i m m e d  
p l a t e a u  of c r y s t a i l i n e  r o c k s ,  o c c u p y i n g  m u c h  cx[ A r a b i a  and  
e x t e n d i n g  up to and  beyond  the R e d  Sea  r i f t .  To  the  n o r t h  and 
e a k t ,  a v e r y  t h i c k  s e r i e s  of v a r i e d  s e d i m e n t s ,  c o v e r i n g  m u c h  
of g e o l o g i c  t i m e ,  abu t s  a g a i n s  t the  c r a t o n  and d i p s  r eg iona i . Iy  
n o r t h e a s t  t o w a r d s  the I r a n i a n  m o u n t a i n  f r o n t ,  T h e s e  sedi rnent .a  
occupy  the s o - c a i l e d  f o o t h i l l  z o n e .  The m o u n t a i n  f r o n t  i t s e l f  
f o l l o w s  a s i n u o u s  c o u r s e  a c r o s s  I r a n ,  f r o m  T u r k e y  to  the P e r °  
s i a n  Gulf ,  and r e p r e s e n t s  an a r e a  of g e o , s y n c l l n a l  d e p o s i t i o n ,  
u p l i f t e d  by o r o g e n y  d u r i n g  T e r t i a r y  t i m e .  

T h r e e  t y p e s  of o i l - r e s e r v o i r ,  e a c h  p r e s e n t i n g  d i s t i n c t -  
ive  l i tho log iC and s t r u c t u r a l  c h a r a c t e r i s t i c s ,  a r e  d e v e l o p e d  in  
the a r e a .  T h e y  c o m p r i s e  ( I )  the L i m e s t o n e  r e s e r v o i r s  of I . ran° 
I r a q ,  (2)  the Sand and S a n d s t o n e  r e s e r v o i r s  of s o u t h  Iraq-_K~- 
w a i t - A r a b i a ,  and (3)  the  L i m e s t o n e  r e s e r v o i r s  of Sa lud i  A r a b i a  
and  the Q a t a r  p e n i n s u l a r .  

The l i m e s t o n e  r e s e r v o i r s  of the I r a n - l r a q  footh~T1s 
o c c u r  as  a n t i c l i n a l  fo ld s  d e v e l o p e d  in  a t h i c k ,  d e n s e  l i m e s t o n e  
s e q u e n c e  - the A s m a r i  - of E o c e n e  to  M i o c e n e  a g e .  T h e s e  a n t l -  
c l i n e s  a r e  typica~lly of g r e a t  s i z e ,  l eng th ,  and c l o s u r e ,  the 
dep ths  to the p r o d u c i n g  h o r i z o n  v a r y i n g  g r e a t l y  f r o m  f i e l d  to  
f i e l d .  F o l d i n g  i s  s e v e r e ,  w i t h  the s o u t h e r n  l i m b  in  m a n y  
p l a c e s  a p p r o a c h i n g  the  v e r t i c a l ,  and  t e c t o n i c  f i s s u r i n g ,  w h i c h  
c o n t r o l s  the f low of o i l  in  the o t h e r w i s e  d e n s e  r o c k ,  i s  a b u n -  
dan t  but  not  a l w a y s  of u n i f o r m  d i s t r i b u t i o n .  Oi l  and  g a s  c o l -  
u m n s  a r e  g e n e r a l l y  l a r g e ,  and w e l l - p o t e n t i a l s  in  e x c e s s  of 
2 0 , 0 0 0  bd.  a r e  not  tmcommolx  . 

To the sou th  and w e s t ,  t h i s  T e r t i a r y  l i m e s t o n e  s e q u e n c e  
is replaced by uncapped elastics, and fields of this age are absent 
The sand reservoirs o£ southern Iraq and Kuwait are developed 
as broad, gentle anticlinal and domal folds in thick quartz-sand 
bodies of Lower Cretaceous age forming clastic fans around the 
massif to the southwest. Folding is very slight, but great areal 
extent together with very thick pay-zones combine to produce 
large reservoirs. High porosities and permeabilities are typi- 
ca.l, and well-potentials of up to 10,000 bd. are common. 

The limestone reservoirs of Sa'udi Arabia and Qatar 
occur as broad anticlinal folds in oolitic limestones developed 
in an otherwise evaporitic sequence, the so-called Arab Zone, 
of Upper Jurassic age. Folding is generally mild, but, again, 
the individual structures are typically of great areal extent and 
net pay thickness, and, with high porosities and permeabilities 
pre~,alling, individual well potentials are generally high. 

Oii has been known and used in the Middle East since 
the dawn of human history in the area: only recently, however, 
has its exploitation begun to change the pattern of existence of 
entire peoples. Strategically and economically, the area is 
coming into its own; it is, even in the blase world of oil, some- 

t h i n g  of a p h e n o m e n o n .  


