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The abundance of 47 e lements  were measured i n  1 2  s h a l e  o i l s  from LETC's cont ro l led-  
state retort, 7 s h a l e  o i l s  from LLL'S 125-kg s imula ted  i n - s i t u  r e t o r t  and i n  o i l s  from 
t h e  Geokine t ics ,  Occidenta l ,  Equi ty  and Paraho processes  us ing  neut ron  a c t i v a t i o n  
a n a l y s i s ,  x-ray f luo rescence  spec t romet ry  and Zeeman atomic abso rp t ion  spec t roscopy.  
The elements s tud ied  i n c l u d e  C ,  H ,  N ,  A s ,  Se,  Co, N i ,  Fe, Mn, Zn, U, C 1 ,  N a  and o the r s .  
The r e s u l t i n g  d a t a  were analyzed t o  de ta rmine  t h e  e f f e c t  of r e t o r t  ope ra t ing  condi t ions  
on measured e lementa l  abundances.  

T h i s  paper compares t h e  e lementa l  abundances i n  o i l s  from s imula ted ,  su r f ace  and i n  
s i t u  processes  i n  the  framework of  r e t o r t  ope ra t ing  cond i t ions  and d i scusses  t h e  poten- 
t i a l  environmental  i m p l i c a t i o n s  of  observed t r a c e  element p a t t e r n s .  This  i n v e s t i g a t i o n  
i n d i c a t e s  t h a t  t h e  major elements i n  s h a l e  o i l s  ( > l o  ppm) a r e  C ,  H ,  N ,  S ,  Fe, A s ,  C 1  and 
Na. The elements A l ,  B a ,  Co, C r ,  Cu, Hg, Mg, Mn, Mo, N i ,  Se, V and Zn OCCUK a t  concen- 
t r a t i o n s  of from 0 .1  ppm t o  less than  10 ppm. A l l  o t h e r  elements s tud ied  occured a t  less 
than  0 .1  ppm i n  most o i l s .  
abundances o f  Antrim, Moroccan and Green River  s h a l e  o i l s .  

S t r i k i n g  d i f f e r e n c e s  were observed between t h e  e lementa l  
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