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Characteristics of carbonate source rocks of late Paleozoic—Mesozoic
in the northern margin of Beibu Gulf in Guangxi

Mao Zhichao', Huang Wenkui', Wang Xinyu’,Zou Xianli',Zhou Huailing’, Sun Chunye'

(1.Key Laboratory of Exploration Technologies for Oil and Gas Resources ,Ministry of Education , Yangtze University , Wuhan City,
Hubei Province ,430100, China; 2.Guangxi Institute of Geological Survey , Nanning City,
Guangxi Zhuang Autonomous Region 530023, China)

Abstract: By means of field geological survey, indoor rock slice observation, hydrocarbon source rock geochemical analysis
and carbon isotope test, the characteristics of carbonate source rocks of late Paleozoic—Mesozoic in the northern margin of
Beibu Gulf in Guangxi were studied in this paper. The results show that the abundance of organic matter in carbonate is
generally high in the northern margin of Beibu Gulf in Guangxi, and its TOC ranges from 0.29% to 1.93% with mean value
of 0.73% ,which is above the hydrocarbon generation threshold. The type of organic matter is mainly type I and a few of type
II. The thermal evolution of organic matter is in high maturity—over mature stage with R, values ranging from 1.35% to
4.78% . The abundance of organic matter is characterized by low values of hydrocarbon generating potential , chloroform
bitumen “A” content and total hydrocarbon content. The 6"C value of chloroform bitumen “A” ranges from —30.24%o to
—23.44%0 , varying from light to heavy and then to light with the decreasing of stratigraphic age. And the distribution of nor-
mal paraffins also changes from unimodal to bimodal and then to unimodal , which suggests that the evolution of deposition-
al environment is from marine facies to transitional facies and then to lake facies. The biomarker parameters such as Pr/Ph
ratio, sterane and terpane indicate that lower aquatic organisms mainly contribute to the organic matter with some terrestrial
organic matter and they were deposited in reducing environment of brackish water.
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Fig.1 Route of field geologic survey and sampling position

Tablel ~Geochemical parameters of carbonate source rocks
2 ke TOC,% “VPHHERERE(mg-g")  SAPE AR, % AETERN10° AHLTEAL R,, %
T B 0.36 0.03 0.002 0 7.02 I, 1.35
Pih Ny 1.93 0.38 0.018 4 108.85 I, T, 1.44
Py Y 1.25 0.04 0.001 0 3.90 I, 478
Cis eyt 0.51 0.04 0.009 5 10.64 I.,08 1, 3.78
Cih R 0.29 0.02 0.003 6 13.66 I, 3.86
Cuyt & 0.33 0.02 0.001 9 5.17 I, 4.09
Deet W 0.42 0.02 0.002 3 4.86 I, 4.26
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Fig.2  Carbon isotope distribution of chloroform extract of
carbonate source rocks
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Fig.3 Saturated hydrocarbon chromatograms of carbonate source rocks
R2 BEBBERERESEVRENSH
Table2 Biomarker parameters of carbonate source rocks
=S Cal il e/ Ts/ Cs1228/ C208/ Cao3B/
gg o § C. W PPh o PdiCo PWAC.  OEP ﬂcq‘gk? (TmsTe)  (2422R)  (2084200) mﬁ;fg)

1 Tl 1.67 Cis 0.52 0.94 1.08 0.73 0.17 0.50 0.47 0.47 0.41
2 Tl 0.93 Cis 0.60 1.14 1.08 0.69 0.11 0.44 0.55 0.36 0.33
3 Tl 1.25 Cis 0.58 1.12 1.23 0.75 0.17 0.50 0.47 0.44 0.39
4 Tl 1.15 Cis 0.58 1.05 1.06 0.74 0.16 0.49 0.40 0.46 0.41
5 Psh 1.56 Cis 0.66 1.08 1.15 0.78 0.12 0.50 0.50 0.45 0.39
6 Psh 1.04 Cis 0.76 1.04 1.22 0.88 0.15 0.49 0.44 0.45 0.40
7 Psh 1.30 Cr 0.95 0.55 0.69 1.03 0.26 0.43 0.13 0.40 0.35
8 Psh 1.13 Cis 0.82 1.02 1.06 0.86 0.34 0.46 0.55 0.46 0.39
9 Psh 4.15 Cn 1.26 0.81 0.67 0.97 0.16 0.50 0.42 0.45 0.44
10 Psh 5.77 Cn 0.88 1.17 1.44 1.07 0.10 0.37 0.57 0.37 0.32
11 Psh 1.21 Cis 0.86 1.13 1.04 0.78 0.14 0.50 0.54 0.44 0.38
12 Py 0.71 Cis 0.57 1.18 1.00 0.66 0.16 0.50 0.39 0.43 0.39
13 Cis 1.27 Cis 0.67 1.44 1.68 0.85 0.19 0.49 0.40 0.41 0.37
14 Cis 0.61 Cos 0.89 1.07 1.26 1.12 0.16 0.51 0.35 0.44 0.38
15 Cis 0.53 Cas 0.78 1.47 1.69 1.13 0.18 0.50 0.46 0.43 0.39
16 Cis 0.57 Cos 0.72 1.61 1.82 2.52 0.20 0.44 0.16 0.50 0.32
17 Cih 0.20 Cas 0.81 1.19 1.40 1.23 0.14 0.49 0.51 0.49 0.41
18 Cih 0.37 Cas 0.98 1.26 1.26 1.23 0.17 0.49 0.18 0.44 0.39
19 Ciyt 0.26 Cos 0.43 1.09 1.35 1.17 0.22 0.45 0.33 0.42 0.38
20 Ciyt 0.92 Cis 0.53 1.21 1.28 0.70 0.14 0.42 0.38 0.41 0.37
21 Ciyt 0.48 Cos 0.83 1.16 1.16 1.21 0.14 0.48 0.54 0.47 0.43
22 Ciyt 0.47 Cis 0.64 1.12 1.00 0.67 0.14 0.47 0.54 0.40 0.37
23 Ciyt 0.28 Cos 0.41 1.25 1.26 1.20 0.14 0.51 0.52 0.44 0.39
24 Ciyt 1.08 Cis 0.66 1.22 1.14 0.73 0.14 0.50 0.51 0.44 0.40
25 Ciyt 0.72 Cis 0.72 1.28 1.25 0.77 0.14 0.47 0.51 0.28 0.31
26 Dset 1.45 Cis 0.69 1.22 1.10 0.67 0.19 0.45 0.60 0.41 0.39
27 Dset 0.96 Cas 0.45 1.33 1.48 1.59 0.28 0.45 0.29 0.37 0.41

M5 57 0.50 ~ 0.55, FEA T C020S8/(20S+20R)EH 0.44, SF-F{E M 038, 1% b 2 %l 8 -7 2% p 0 s,
0.28 ~ 0.50, *FE-X{H 4 0.43; CoBB/(aa+BR) BIFM AT HE SRR EL A B = kG L0 %) 5 2OA ML 2
28 5 h 0.80, A i CoPB/ (e + BR) H 4 0.31 ~ PRAEEA
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Fig.4 Saturated hydrocarbon gas chromatogram—mass spectrums of carbonate source rocks

4 gk

) PG GRS A b 2k e vy A AR —rp AR AR
PR R A S O MR TL 2 REAE A BT 45 S R W, FLAT L
R T AERTTIR, ToC 1 0.29% ~
1.93%,~F-3418 0.73% ; AL ZEAILL 1 B 3, 570
iﬂzﬂ;&ﬁj@ 1.35% ~ 4.78% , A LT s Ak b T
1o A — i BB B . AT AT 8 CHE N
—30.24%0 ~ —23.44%0 , 1 )7 H % B 6°C {H Fi 248
T, FARER A LTS 5 PR AR 25 AR I 1Y
FUHE . X R T U BT i AR L RO [R] 2R A A
LT HHIA o Pr/Ph B2 R ZHUNT 1 = illile A
Cos Ay F U, ORI Con I8 5 B2 6 LA Coo B2 76 15 1 B¢

1o LU Co BB, 25 HiLJZ I 0 ot 5 B 50 v 5 £
bt S 1E L R A3AT , Co £ 68 75 f2 di ey, FLUCUE: Cos 1
Bt o LA AR A 25 P RRAE X 3 B A MLBOR U 3 2
AR SR A AR SRR ORI R UK A AA
W,

SE 30k

(1] BREE. b < 7 i b o
b5, 1989,9(3) :63-72.

Chen Guowei.Geological characteristics of the hydrocarbon basin

RHIELD ] b S5 I 42

in north part of the South China Sea[J ].Marine Geology & Quater-
nary Geology, 1989,9(3):63-72.

(2] SRJE WY, TR JEEIE . AU T 2 b A e 1 5
M3, 1989,9(3) : 73-82.
Zhang Qiming, Su Houxi.Petroleum geology of the Beibu Gulf ba-
sin[J].Marine Geology & Quaternary Geology, 1989,9(3) : 73—
82.

(3] X4 JLARES A R AN TR R e AR [T ). i il <,
2004,16(2):93-97.
Liu Mingquan.The assumed gas accumulation systems in Beibu-
wan basin[ ] ].China Offshore Oil and Gas,2004,16(2):93-97.

(4] BEORGE,HGRE, REE, 4 . LTS 4 b6 Hr 5t WA & A LB

RARGTES N EsEH L

(6]

(7]

[10]

TUHFRAE SR EHLRI )] A3 0244z, 2012,33(1) : 25-31.
Huang Baojia, Huang Heting, Wu Guoxuan, et al.Geochemical
characteristics and formation mechanism of Eocene lacustrine or-
ganic-rich shales in the Beibuwan Basin[ J].Acta Petrolei Sinica,
2012,33(1):25-31.

BEOHE. TG 0 R A R = SO ik R A i TR AR
Tt I1L0 ) AT SRR M 5, 1984, 6(2) :95-99.

Zeng Hui.Sedimentation and hydrocarbon potential of early Trias-
sic carbonate rocks of Shiwan Dashan Basin in Guangxi[ ] ].Petro-
leum Geology & Experiment, 1984,6(2):95-99.
FEIE A BREE A A A Il AT LR AL 2R
HiERRF:,1995,20(1) : 101-106.

Gao Zhilong, He Sheng, Chen Jianyu.Organic geochemical charac-

)],

ters of source rocks in Hepu basin [J].Earth Science, 1995, 20
(1):101-106.

AT BRI AT AE A A Y T O PR S A
(). PEs0LIT, 1997,10(4) :41-45.

Gao Zhilong, Chen Jianyu, He Sheng, et al.Study and prospective
evaluation on oil and gas in Hepu basin [J].Guangxi Geology,
1997,10(4) : 41-45.

XK R AR, 55 A AR B o 3 R AR 2
S A Y R S MR A AR A L ] oty R4, 2005, 7 (1) -
113-123.

Liu Luofu, Zhao Suping, Du Zhenchuan, et al.Geological and geo-
chemical characteristics of source rocks in the Nadu Formation of
Paleogene of Eastern Depression, Baise Basin [J].Journal of Pal-
aeogeography,2005,7(1):113-123.

TIRH, A TR S L) PR T X e A AR DU IR KT
BUA HLSCRAE [T ], b AR D i BRA}27 , 2008, 38 (35 1
1) :80-386.

Mao Zhichao, Du Yuansheng, Zhang Min, et al.Organic geochemi-
cal characterization and depositional paleoenvironments of the De-
vonian Strata in Guizhong Region , Guangxi, China[J].Science in
China: Series D Earth Sciences, 2008, 38 (Supplement Il ) : 80—
86.

W57, B, AR AR T B e R B TR ER A
LI ] i 55 R4, 2010, 17(3) :51-53,

Zeng Fang, Mao Zhichao, Lu Bilin.Characteristics of carbonate

BRI R

source rocks of the Devonian strata in Guizhong depression,
Guangxi, China [ ] ].Petroleum Geology and Recovery Efficiency,
2010,17(3):51-53.



-58- WmoR o |5 R I X 20164E7 H
[11] F85, Binl, FRE 45 ) Pa b Je gy A0 —r A [19] HHEBL, DR, e, 5 WA SRR AR A Rk

[12]

[13]

[14]

—
—_
wn

[}

[16]

[17]

[18]

PRI IR RTS8 ,2013,29(4) : 327-
334.

Wang Xinyu, Mao Zhichao, Zhou Huailing, et al.Study of oil and
gas potential resources of the late Paleozoic to Cenozoic strata in
the north of Beibu Gulf, Guangxi [J].Geology and Mineral Re-
sources of South China,2013,29(4):327-334.

FARsE, A I IH , A5 IR Atk L TR R D s R A
SRR R SRS SCLT ] b AR 5T 5 R %, 2015, 22(1) < 14~
19,25.

Chen Shanbin, Gan Huajun, Shi Yang, et al.Geochemical features
and geologic significance of source rocks in Fushan sag, Beibu-
wan basin[J ].Petroleum Geology and Recovery Efficiency, 2015,
22(1):14-19,25.

IR AT, SRR, AU A AR A AR I AR S
YERIZHTLY ] Al S 5T, 2014, 36(2) - 144-152.

Xu Zhengyu, Yu Guang, Wu Weiqiang, et al.Structural features
and controlling on oils in southeastern Beibu Gulf Basin[J ].Petro-
leum Geology & Experiment,2014,36(2) : 144-152.

PN o & 78 [ 2 O it I eyl P B o 8 o B R
TS ELL) ] A S 5, 2014, 36(2) : 238-244.

Fan Rui, Li Shuifu, He Sheng, et al.Geochemical characteristics
of source rocks and oil- source correlation in Weixinan Sag,
Beibuwan Basin [ J].Petroleum Geology & Experiment, 2014, 36
(2):238-244.

Sfdt, W B, SRR, S . LIV A e R i 2 B A
3T SV LD ] R AR, 2015,22(1) : 79-83.

Wu Jian, Hu Xiangyang, Liang Yu’ nan, et al.Geological origin
analysis and evaluation on high— radioactive reservoirs in the
Beibuwan Basin[J ].Special Oil & Gas Reservoirs, 2015,22(1) :
79-83.

JRDS ST 35 ORI ESW: 18= 8 (e T M | A SR O B 413 1 7% 2
2008:177-178,205-211.

Lu Shuangfang, Zhang Min.Oil and gas geochemistry[M].Beijing:
Petroleum Industry Press,2008:177-178,205-211.

Wil 5, wiHe, £ T . SRR A AE S 1A B 1 R RARIR A
PR LT FRIH A, 2014, 21(5) :43-47.

Chen Yingbin, Hu Ye, Wang Yanging.Evaluation on Carbonifer-
ous source rock in Delingha Depression of Qaidam Basin[ ] ].Spe-
cial Oil & Gas Reservoirs,2014,21(5) :43-47.

TR, AR R, ZR A, A5 T I T S A T XA A L
WEFE LT ] AR S, 2001, 23(3) : 297-300.

Zhang Junfeng, Wang Dongliang, Qin Jianzhong, et al.Study on
the weathering correction of surface outcrop samples from the Qin-
ghai—Tibet Plateau [ ] ].Petroleum Geology & Experiment, 2001,
23(3):297-300.

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

PEXTEEL) ] il SRR, 2014,35(3) :336-341.

Tian Chuntao, Ma Suping, Yang Yan, et al.Comparison of hydro-
carbon generation conditions between lacustrine and marine car-
bonate source rocks [J].0il & Gas Geology, 2014, 35(3) : 336—
341.

WARETK B, 3R 207 ) M AIbREAL G s — i AR
S oA R LM ] AR A Tl R R, 1995
106.

Peters K E, Moldowan J M.The biomarker compounds guide-the
interpretation of molecular fossils in ancient sediments and oil
[ M ].Beijing : Petroleum Industry Press, 1995 106.

RPN AL R, ZUDH , 45 B R vy i AR AL R TR AR
By AaL) ] S HL B R, 2015,22(1) :5-13.

Ren Yongjun, Du Yujia, Guo Xiaoxiao, et al.Characteristics and
distribution of Paleogene high— quality source rocks in Bozhong
sag[ J ].Petroleum Geology and Recovery Efficiency,2015,22(1):
5-13.

Powell T, Mckirdy D M.Relationship between ratio of pristane to
phytane, crude oil composition and geological environments in
Australial J ].Nature, 1973,243(124) :37-39.

TG S 1A, 45 W AR IR 5 L & S oA,
DUBBREELT ] HuER ¥, 1991,20(1) - 1-12.

Fu Jiamo, Sheng Guoying, Xu Jiayou, et al.Application of bio-
marker compounds in assessment of paleoenvironments of Chi-
nese terrestrial sediments| J ].Geochimica, 1991,20(1):1-12.
AW, AR, RS , 45 . iV b R 5 TUT B e R e i B H
RAERET]ATIMS KR THITT, 2014, 35(3) :326-335.

Diao Fan, Zou Huayao, Hao Fang, et al.Characteristics and depo-
sitional models of source rocks in Langgu Sag, Bohai Bay Basin
[J].0il & Gas Geology,2014,35(3) :326-335.

PRS-, A P AR Al A ORE RS (M. et - A T
A A, 1996 : 100-106.

Chen Jianping, Huang Difan.Petroleum generation and migration
in the Eastern Jiuquan basin [M ].Beijing: Petroleum Industry
Press, 1996:100-106.

W R TEIENT, 45 GV A ALAT R ALt s 7 A Ltk
PRI HTL) . bRk fh2,2012,41(5) :452-465.
Yang Ping, Xie Yuan, Wang Zhengjiang, et al.Geochemical char-
acteristics and oil source correlation of Dengying formation paleo—
reservior in Jinshal J ].Geochimica,2012,41(5) :452-465.
Volkman J K.Biological marker compounds as indicators of the
depositional environments of petroleum source rocks [ J].Geologi-

cal Society London Special Publications, 1988,40(1) : 103-122.

g RS



