412 Parent ion - C30 triterpanes
426 Parent ion - C3! triterpanes
183 Isoprenoids

217 Normal steranes

218 Normal steranes

231 4-methylsteranes

259 Diasteranes

358 Parent ion - C26 steranes
372 Parent ion - C27 steranes
386 Parent ion - C28 steranes
400 Parent ion - C29 steranes
414 Parent ion - C30 steranes

GC/MS/DS analysis of the sterane/triterpane/bicyclane fraction can often provide
information about the maturity and source type of petroleum and whether it has been
affected by micro-organisms. This technique is also often useful for oil:oil and
oil:source rock correlation. The following sections indicate which parameters are
used to obtain this information and summarize the theory behind their use.

Maturity

(i) Based on Steranes

(a) The biologically produced aoo (20R) sterioisomer is converted in sediment

to a mixture of the aoaa (20R) and oao (20S) compounds. The ratio of
aca  (20S)
€29 ~rrrr e it S expressed as a percentage is about 257 at the
aoce (20R) + aca (20S)

onset of oil generation and increases almost linearily to a value of about
50%7 at the peak of oil generation.

(ii) Based on Triterpanes

(a) The C31, €32, €33, C34 and C35 hopanes have the biological R
configuration at C22. On mild thermal maturation equilibration occurs to
produce a 60/40 mixture of S/R. This equilibration occurs before the

onset of oil generation.

(b) The conversion of the biological 178,218 hopanes to the corresponding
170,218 and 178,210 compounds is also maturation dependant. For
178 ,21a
C30 triterpanes the ratio of ---=----------- decreases steadily from a
170,218

value of about 0.4 at the onset of oil generation to a value of about 0.l
at peak oil generation.

(¢) Two of the C27 triterpanes can also be used as maturity indicators. The
ratio of 18 o (H) trisnorhopane to 17 o (H) trisnorhopane increases
exponentially with increasing maturity from a value of approximately 0.2

at the onset of oil generation to approximately 1.0 at peak oil
generation.
(d) It is our experience that the ratio of the €27 18a (H) + C27 17a (H)

triterpanes to C30 17a ,21B8 triterpane is maturity dependent. The ratio
decreased from values around 1.0 at the onset of oil generation to a value
of approximately 0.4 at peak oil generation. With increasing maturity at
levels greater than that equivalent to peak oil generation the ratio



