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“GEOLOGICAL CONFIGURATION” STREANES
IN IMMATURED SOURCE ROCKS
Zcng Xianzhang Liu Shuzhen  Ma Shunping

(Instutute of Petrolcum Exploration and Development, North China, Renq'iu, Hebei)
Abstract

Buascd on a vast amount of data obtained in reeent years, the writers put forward a couple of new

wiooh different from the predecessors for the relative high richness “ geological configuration”

ranos (namely aax—20S,  aff—20R and affS—20S) appeared in immaturced source rocks w.n
ITERVIREE

It wus once a common view on sterancs in immatrued source rodks that the “biological configuraton”
s.cranes normally occupy the absolute majority while the appcearance of a great amount of “ geological con-
Joratanon” sterancs is viewed as and abnormal phenomenon and thought that is result of mixing with

~.a.orked” organic matters, or disscrminated by deeper crude o1l ( A.S.Mackenzie ef al., 1980,
.S Mackenzie, 1984; J.DXingeral, 1983) .

However,  with study on nine crude oil—undisscminaled sedimentary scctions proved by gcochemical
and.ysis such as organic carpon, total hydrocarbon in soluble organic matters from Lower Cretaccous of
friin Basin Inner—Mongolia Palacogene of Bohai Bay Basin and Negene of Qaidam Basin Qinghai, 1t1s

_*..u.2d that a high “geological configuration” Sterane value commonly appears in the immatured source
v ocectton. That s, in the source rock of immatured period above the maturity threshold, it isnot

< vay s inecasc that *biological configuration” steranes occupy the absolutc majority. Exactly, itis mamn-
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ly occupied by “biological configuration” steranes first, then down to a certain depth, the relative rich-
ness of “geological configuration” increases obviously, its Cyyaaa—20S / aaa— (20S+20R) and afif—
(20R+20S) —C,/ ¥ Cyewill be as high as 24.6-47.7% and 23.0-51.1%, respectively. But beyond a cer-
tain depth, again the “biological configuration” steranes occupy the absolute majority. It causes the “geo-
logical configuration” steranes showing the distribution feature of “from low to high to low " in whole im-
matured source rocks.

It is more interesting that above mentioned distribution feature has an obvious change law in various
sections which could not be explained by “reworking”:

(1) The depth where high “geclogical configuration” steranes appearcd is closcly related with the geo-
1oéical age. The older the age is , the shallower the maturity threshold is and the later the high value ap-
pears (namely, much shallower buried depth); in the other hand, the younger theageis, the decper
the maturity threshold is and the later the high value appears correspondingly (namely, much deeper
buried depth) . For instance, in Erlian Basin, the maturity threshold of the Bazhong group (K ,b,)
and the Bashang group K,b,in Mesozoic is 1500m and 1800m, respectively, their high value appears i
285-530m and 635—1260m, respectively, while the maturity threshold is in the range of 2500—3100m for
several sedimentary sections In the Palacogene Shahcjie group 3 Formation (Es,) of the Bohai Bay Basin
the high value appears laterly in 1215—1908m. as for Neogene (N,) of Qinghai Qaidam Basin with ma-
turity threshold of 3300m, the high value appears much laterly about 2600m.

(2) The low value after the high value of “geological configuration” steranes always corresponds 10
significant deoxidation of kerogen. Thatis, the high valuc always appears bofore significant deoxidation
of kerogen. Once kerogen enters the significant deoxidation period, the relative richness of “geological
configuration” sterane is obviously decreased correspondingly, then causing another low ratio rcgion ap-
pears between Coaaa—20S / aza— (205+20R) and afffi— (20S+20R) ~C,/ ¥ Cy.

There fore, the writers think:

1. It seems to be an objective law of appearance of high value of “geological configuration” sterane,
and possibly it is the result of isomerization of sterane molccular fossil distributed in geological body as free
molecules.

2. The low value appears after high value of “geologicla configuration” steranes is probatly released
by “biological configuration” steranes which are linked into kerogen netwark with chemical bond  (i.¢. est-
er bond ) during early lithogenesis associated with significant deoxidation of kerogen, leading distribu-

tion feature of “from low to high to low " of *geological configuration™ steranes in immatured source
rocks.

The geochemical significance of this distribution feature is as follows:

First, it exhorts people to take much care when they study thermal evolution of organic matters with
biomarkers such as steranes, not misunderstanding such “high value” as the threshold of oil genesis in a
great amount or as the peak of oil genesis, otherwise, it will make some trouble for the comprehensive

cvaluation of oil and gas—bearing basin.

Second, it indicates that kerogen iniiiates degradation, released hydrocarbon above so called “ma-

turity threshold” providing the basis for existance of “immatured crude oil”.



