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Using multiple biomarker
parameters to quantitatively unravel
mixed oils from different sources: an
example from the slope of the Qikou
Depression, Bohai Bay Basin, China
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It is difficult to quantitatively unravel mixed oils from
different source rocks deposited in similar environments, as
concentrations of biomarkers in oils cannot be used directly
to estimate the mixing ratios due to secondary alterations of
oils. As the the source rocks cannot be distinguished with two
or three parameters of biomarker ratios, these parameters
cannot reflect the mixing ratios either. In this study, we
present a new approach for the computation of the mixing
ratios, using the discriminant analysis of multiple biomarker
parameters on the basis of differentiating source rocks in
multi-variate space. This method was applied to
quantitatively unravel mixed oils in the slope of the Qikou
Depression in the Bohai Bay Basin. The main source rocks in
this depression are developed in the Sha-3 (Es3) and Sha-1
(Es1) Members of the Paleogene Shahejie Formation, and
cannot be distinguished with several biomarker ratios due to
similar sedimentary environments. But the discriminant
model with 22 parameters of biomarker ratios achieved a high
correct rate of leave-one-out cross-validation (91.4%),
indicating a sufficient differentiating and discriminant power.
The computation results obtained from this discriminant
model illustrate that 42% (30/71) of oils are mixed ones from
the two source rock intervals in Es3 and Es1 (mixing ratios
from 10% to 90%), 44% (31/71) mainly derived from Es1 and
14% (10/71) from Es3 (mixing ratios for the oils from the
other source < 10%). The mixed oils are distributed along
deep-large fault belts, illustrating that the oil mixing resulted
from secondary migration through the fault planes. The
computation results of the mixing ratios together with the
assessment of the petroleum resouce further reveal that there
is still a significant exploration potential in the Sha-3
petroleum system in the slope of the Qikou Depression.

