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Table 1 Geochemical features of source rock in
different organic facies
H/C HI TOC/ %
A =>1.45 =850 5~>20 I
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2
Table2 Relationship between TOC distribution and sedimentary environment

of source rock in Majiagou Fm. in Ordos basin
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Table 4 Features of different sedimentary environments and their corresponding organic facies in Ordos basin
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Organic Facies Type and Hydrocarbon Potential of Carbonates
in Majiagou Fm. Lower Ordovician in Ordos Basin

XIA Xin-yu' HONG Feng' ZHAO Lin' ZHANG Wen—zheng’

1(Scientific Research Institute of Petroleum Exploration and Development, Beijing 100083)
2(Laboratory of Changqing Petroleum Exploration Bureau Xi an 710021)

Abstract

Lower Ordovician carbonate in the Ordos basin is characteristed by its low organic matter content and
high maturity, and its low residual TOC (total organic carbon) value can be not only regarded as its ow n ini-
tial feature but also contributed to the high maturity and high hydrocarbon potential. So whether it can be re-
garded as main source rock of the weathering— crust gas reservoir beneath the Upper Carboniferous/ Lower
Ordovician parallel unconformity is still debatable. In this paper; the authors studied the hydrocarbon poten-
tial of Ordovician carbonates from the view of organic facies. Geochemical feature of different depositional en-
vironments includes:

(1) Over 600 sample shows that carbonate formed in continental slope has a maximum average TOC val-
ue of 0.26%wt, then is that formed in gypsum lagoon (0.22%wt) and gypsodolomitic flat (0.21%); those
deposited in dolomitic flat and open sea have lower TOC content (0.15 %wt and 0. 16 %, respectively ). TOC
in carbonates formed in beach is minimum Z0. 15%). Even if taking the decrease of organic matter during
maturity into account, the initial TOC value in the carbonate in its low — mature stage is still as little as in or-
ganic C ~D proposed by Jones.

(2) H/C and 0/C atomic ratios of 20 kerogen samples all drop on the right part of the Van Krevelen
chart. High O/C value indicates that the low H/C of organic matter in the carbonate is the feature during its

(Continued on page 650)
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ponent series are alkylcyclohexane, isoalkane and carotane. Various geochemical indexes indicated that there
are two peak stages in the process of the pollens pyrolysis, that is 150 ‘C~ 250 ‘C stage and 300 'C~400 C
stage. During the first evolutionary stage bleeding hydrocarbons probably come from the lipoid in sporopollen
cytoplasm and walls, whereas during the second evolutionary stage they might mainly be derived from
sporopollenines in outer walls of sporopollens. More plentiful hy drocarbon was generated in second stage.

N-alkanes were identified from the original and all the simulation samples, the distribution is from nC4
to nC36 and the n-alkanes of high carbon number C nC2) occurred more abundantly. The distribution of
isoprenoid alkane is from Cig to C215 and it is of sharp phytane superiority. Sterane series biomarkers were
separated from the simulation samples below 550 “C. The relative contents of Cas and Co steranes are the high-
est and Coo=>Cag and aaa20 R™> aaa20S are the important characteristics. Tricyclic diterpane and pentacy-
clotriterpane were found from the samples below 300 C and over 400 ‘C. They maybe originated separately
from the cytoplasm and outer walls of sporopollens. Cz9, dianorhopane and 7-lupane are important biomarkers
of continental oils and source rocks. Both also were found in some thermal samples. Alkylcyclohexane and
carotane mainly be derived from the products of pyrolysis and ruptures of 3-carotene in sporopollenines of the
outer walls.

Key words pine pollen  thermal simulation = remains extract saturated hydrocatbon  biomarker

(Continued from page 643)

formation instead the result of hydrocarbon generation, low H/C ratio also indicate a poor organic facies.

(3) Mean Fe® /Fe?" value is the highest of 33 carbonate samples formed in beach (8.55), then 5 open
sea catbonate samples (0.78), 3 gypsum lagoon and gypsodolomitic plat carbonate samples (0.36). They are
all higher than those in hydrocarbon generation or reservoir strata of Carboniferous— Permian (mean 0. 05 of
12 samples) and Ordovician weathering crust (mean 0.07 of 15 samples), showing the lack of hydrocarbon
and high oxidation potential.

(4) Lithology and fossil feature also show a bad condition for the preservation of organic matter (oxida-
tion and consumption of fauna).

So most depositional environments of Lower Ordovician carbonate in the Ordos Basin (open sea, beach,
dolomitic and gypsodolomitic flat) belong to organic facies C ~ D, with low hydrocarbon potential. Organic fa-
cies B can only exist in part of continental slope and part of gypsum lagoon, which is rather narrow. Organic
facies study disproved the lower Ordovician carbonates to be good source rock in the Ordos Basin.

Key words carbonate organic facies hydrocarbon potential ~ Ordos Basin



