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ABSTRACT: An important  facet  of petroleum geochemistry i s  the,study of the distribution and , 

charac te r  of organic ma t t e r  in  rock sys tems .  Developments in this field have resulted in new know- 
ledge on the h ls tory  of petroleum. The acquired knowledge can,  in turn,  be utilized in the s e a r c h  
for  petroleum. Three  examples of r e s e a r c h  programs dealing with the character  and distr ibution of 
d ispersed and accumulated organic ma t t e r  a r e  i l lustrated to indicate the present  and fu ture  potential 
of geochemis t ry  in  exploration. These  examples a r e  selected to outline the manner  in which geo- 
chemis t ry  may be applied in evaluating the petroleum potentlal of a region, in helping to outline 
a t t rac t ive  a r e a s  fo r  exploration within the region, and in  indicating the presence  of a n  oil  pool in a 
specific prospect .  

. A regional study of the Lower Cretaceous  Mowry Shale In Wyoming shows that the concentration 
of organic ma t t e r  Increases  in the northeast-southwest df rec t ion.  The a r e a s  of maximum concentra- 
tion of organic components in the Mowry coincide with the ma jo r  occur rences  of Lower Cretaceous  
oil f ields i n  this r e g o n .  Similar observations of the  relat ionship of the abundance of organic ma t t e r  
in f ine-grained sediments to the occur rence  of petroleum in adjacent r e s e r v o i r s  have been repor ted  
by A. B. Ronov, G. T.  Philippi and M. Louis. .  The patterns of concentration of organlc ma t t e r  in  
shales  thus appear  to ref lec t  the a r e a s  of greater  petroleum potential. The r e su l t s  a l s o  suggest  that 
a portion-of the petroleum generated in a source  rock  can be and i s  accumulated in c lose  proximity 
to the locale  of petroleum generation. 

The chemical  constitution of Lower Cretaceous crude oils  f rom the Clearwater  group on the 
eas t e rn  flank of the Alberta Basin and f rom the McMurray sands  a t  Athabaska strongly indicates 
the corre la t ion  of these petroleums. An equivalent source ,  probably the Lower Cretaceous  shales ,  
is suggested.  Major differences in composition have a l s o  been observed between the Lower C r e -  
taceous c rude  oils  and the Devonlan reef petroleums in the basin.  Crude oil corre la t ion  studies of 
this  type suggest  that petroleum accumulates  in r e s e r v o i r s  c lose  to the source  beds,  and that ver t i -  
ca l  migra t ion i s  r e s t r i c t ed ,  except possibly along open f r a c t u r e s  in the rock  sys tem.  

Low molecular weight hydrocarbons present i n  petroleum have been found to  partition in the 
subsurface  between the oil and water  phases .  The most 'soluble of these  hydrocarbons,  benzene, 
occur s  in decreas ing concentration in  the br ine  wlth increas ing distance f rom the oil pool. Evidence 
a l so  exis ts  for  the migration of benzene seve ra l  mi les  la tera l ly ,  but ver t ica l  migration through 
overlying, f ine-grained,  competent rock i s  negligible. These  observations indlcate the potential. 
utility of hydrocarbon-in-brine measuremen t s  in predicting the presence  of, and distance to, undis- 
covered petroleum accumulations.  They a l s o  add fu r the r  suppor t  to the view of r e s t r i c t ed  ver t ica l  
migration of hydrocarbons.  

In s u m m w y ,  i t  i s  c l ea r  f rom the composition, properties and distr ibution of organic ma t t e r  that 
oil pools do not occur  randomly in the subsurface,  but r a the r  they occur  in those pa r t s  of the geo- 
logic column where petroleum has been generated!where r e se rvo i r  rocks  a r e  available,  and where 
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su i tab le  t r app ing  condit ions e x i s t .  F r o m  cons ide r a t i ons  of the d i spos i t ion  of o rgan i c  m a t t e r  i n  a 
r o c k  s y s t e m ,  i t  should t he r e fo r e  be  poss ib le  to  d e t e r m i n e  which  p a r t s  of t he  geological  s ec t i on  a r e  
l ikely to b e  productive and  the amoun t  of pe t ro leum gene ra t ed  i n  a given r o c k  unit .  M o r e  d i r ec t l y ,  

the  types  and  amounts  of hydrocarbons  and  t he i r  d i s t r ibu t lon  i n  the s u b s u r f a c e  can  be  u sed  t o  eva l -  
uated the existence of undiscovered  oi l .  
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