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Abstract; The Pearl River Mouth Basin (PRMB) is one of the important offshore targets for oil and gas explora-
tion in China and has great potential of oil and gas resources. The Eocene Wenchang Formation is one of the
potential source rocks in the PRMB, but its geochemical characteristics are insufficiently studied, particularly for
the Wenchang Formation source rocks in deep-water area of the PRMB. Due to the deep burial condition, core
samples can rarely be obtained, and most samples are drilling cuttings which are easily to be contaminated by
drilling mud, which makes it difficult to directly access the geochemical characteristics of Wenchang Formation

source rocks. This paper aims to compare the geochemistry of the Wenchang Formation source rocks in the deep-
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water and shallow-water areas of the PRMB with an improved catalytic hydropyrolysis method to release the bound
hydrocarbons from kerogen macromolecules. Based on the biomarkers and carbon isotopic compositions of individual
n-alkanes released, the geochemical characteristics of Wenchang Formation source rocks in deep-water ( mainly
from Zhu II Depression) and shallow water areas (mainly from Zhu I Depression) from PRMB are compared.
Results indicate that the source rocks of Wenchang Formation in PRMB can be classified into three types
including semi-deep to deep lacustrine ( WC-1 ), shallow lacustrine ( WC-1I ), and semi-deep to deep
lacustrine with algal blooming (WC-III). The WC-I are characterized by low C,, 4—methylsteranes (4—Me/C,,<0.2)
and bicadinanes contents, and relatively light carbon isotopic composition of individual n-alkanes (=33%o to —31%o).
The WC-II are characterized by low 4—Me/C,, ratios (average=0.06), low to high T/C,, H ratios (average =
1.04) , and relatively heavier carbon isotope composition of individual n-alkanes ( =30%o to =27%o) . The WC-1I
are characterized by high content of C,, 4—methylsteranes (4—Me/C,,=0.66) and heavy carbon isotope composi-
tions of individual n-alkanes ( =25%o to —23%oc). The Wenchang Formation source rocks in deep-water and
shallow-water areas have semi-deep to deep lacustrine facies (WC- 1 ) and shallow lacustrine facies (WC-1I).
In addition, the semi-deep to deep lacustrine source rocks with algal blooming ( WC-II ) also developed in
shallow-water areas, but no such type of source rocks were found in deep-water area. This study compared the
geochemical characteristics of bound hydrocarbons in source rocks of Wenchang Formation in different regions of
PRMB, and found that the semi-deep to deep lacustrine source rocks of Wenchang Formation in shallow-water
area can be divided into two types. It provides a scientific basis for a better understanding of the geochemical
features of source rocks in different areas of Wenchang Formation in PRMB, and is helpful for oil-source correla-
tions in this area.
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Depression; Pearl River Mouth Basin
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Fig.1 Sampling wells of source rocks from Eocene
Wenchang Formation, Pearl River Mouth Basin
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Table 1 Basic information of source rock samples from Eocene Wenchang Formation, Pearl River Mouth Basin

TR TR A w0 cree/ o100/ S S e
%o % (mg-g') (mg-g') € (mg-g™")

1 LW4-1-1  JeiaEH 3 195~3 235 -29.2 1.15 0.12 3.31 440 288
P 2 LW9-1-2  BAAE 3 560~3 605 -28.6 1.09 0.10 2.28 443 208
a3 LH34-6-1 Jefa /8 3 847~3 865 -27.4 1.12 1.37 1.82 428 163
4 LW3-2-4  JeHEH  4704~4 719 -27.0 1.19 1.02 4.13 434 347
5 LF16-6-1 & &H  3250~3275 -26.0 1.51 0.60 9.00 434 596
6 PY5-8-1 RAAE 3 678~3 694 -27.1 2.17 0.11 9.06 445 418
i S HZ25-7-1  RHHB 3 855~3 865 -23.9 3.00 0.09 10.35 444 345
W8 HZ21-1-18 JeA%5)H  4220~4 250 -27.3 0.82 0.07 1.19 448 145
9 XJ24-3s-2d  JeHAE  4444~4 450 -27.7 0.80 0.21 2.03 433 254
10 XJ24-6-1  JHAEE  4550~4 580 -27.6 1.51 0.22 2.95 452 195
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Table 2 Yields and biomarker parameters of hydropyrolysis products from source rocks
in Eocene Wenchang Formation, Zhu I and II depressions, Pearl River Mouth Basin

Fedh PR AR JPR AR 87C vk .

(nCyy#nCyy)/ Co3TT/ CooH/ T/

M/ G/ o G/ e s

W5 (mg-g™') % % % %o (nCytnCag)  CyoH  CyH Gyl Cy % % %
1 670 169 29.0 54.1 -32.1 1.03 1.58 0.02 1.88 0.23 0.16 43 17 40 0.40 0.05 0.16
2 529 13.8 338 525 -31.7 1.03 2.34 0.04 1.08 0.13 0.14 42 19 39 049 034 0.23
3 514 9.1 21.2 69.7 -29.1 0.96 1.56 0.16 1.10 3.17 31 23 46 0.44 0.24 0.36
4 188 6.2  38.1 557 -29.4 0.94 0.18 0.84 1.20 17 19 64 029 0.19 0.29
5 981 20.7 344 449 -28.4 1.07 0.70 0.01 1.59  0.01 0.09 42 17 41 031 0.08 0.12
6 682 23.6  27.0 494 -31.6 1.02 0.95 024  1.69 0.04 0.20 38 27 35 045 033 0.14
7 540 245 31,6 439 -24.4 0.99 1.33 0.07 148 0.5 0.66 41 16 43 048 038 0.29
8 518 72 268 66.0 -28.5 1.18 2.86 0.13 1.1 1.01 0.04 13 23 63 0.37 0.21 0.36
9 773 6.2 298 64.0 -28.6 0.99 0.88 002 129 029 0.10 16 19 64 037 033 0.24
10 603 10.7 383 51.0 -28.3 0.93 0.07 086 0.61 0.02 16 11 73 027 047 047
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Fig.2 Gas chromatograms and mass chromatograms of saturated hydrocarbons

in hydropyrolysis products of Eocene Wenchang Formation, Zhu I and I depressions, Pearl River Mouth Basin
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