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Fig.1 Study area and sampling location
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Table 1 Organic geochemical characteristics of Doushantuo Formation source rocks
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Fig.2 Black shale thickness contour map of Doushantuo Formation
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Fig.3 Black shale organic carbon content contour map of Doushantuo Formation
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Table 2 Saturated hydrocarbons biomarker parameters of Doushantuo Formation

- C29Steraneaaa-20S C29Steranea B C31Hopane22S
=
Flli Ts/Ts+Tm [(S+R) /(aaa+aBB) (S+R)
0.452-0.485 0.400-0.419 0.482-0.499 0.575-0.582
iw
ETHHIY 0.468(3) 0.4103) 0.489(3) 0.578(3)
0.455-0.481 0.435-0.449 0.503-0.515 0.577-0.601
Wi 7ESea B e
(RS 0.472(6) 0.442(6) 0.506(6) 0.587(6)
T SRR 0.47(1) 0.43(1) 0.37(1) 0.61(1)
0.462-0.500 0.471-0.479 0.462-0.500 0.352-0.384
v Aviiig
UL 0.479(3) 0.475(3) 0.479(3) 0.364(3)
T 0.379-0.469 0.363-0.451 0.429-0.508 0.583-0.610
e 0.440(4) 0.402(4) 0.451(4) 0.597(4)

&3 BELeAFREMREYSY

Table 3 Aromatic hydrocarbons biomarker parameters of Doushantuo Formation

i MPI1 MPI2 MPI3 MPI Rc(%) Fi

I SCRA R 0.56 0.62 0.92 1.31 1.96 SDS-3
0.33 0.36 0.81 0.66 2.10 MM-1

AR A R 0.40 0.45 0.92 0.79 2.06 MM-3
0.33 0.36 0.81 0.66 2.10 MM-4

255 K (Ro=0. 668Rb+0.346) 4 7 Ay 45 %4 s I 1k
TR (Ro s ) M 1.78%~3.05% , T35 2.64% , KB 4>
FE IR B AR B, /D iR A T BRI SR
B e A T T R AR BE LA R IR A Ro wuh
2.01%~3.05%, HMH K 2.57%; #E AR —mdb (11
) — ,Ro su M 2.35%~2.95% , F-35 2.66%; ik K 5
HHEF (8 1) Ro 1M 2.82%~3.00%, F14 2.91%, &k
LA, WS X RHER 0 X 2 B R BE e A S5 &
ST BRI KT 2.5% , [ I 5 5 BT 48 1 Hb 5 fsf (1]
Ko HIEROK B AL AR i A AL R A T
LA BB L A5 A0 T R S S 23 5 S R e 2 1E A
KR FR TR b DX L v 2R i A5 2 T A I
FHE/NT 2.5%, WEEIE A T HE (4 4 )Ro 54N 2.36%
~2.56%, 34 2.43%; FIKITE (31 )Ro su
2.26%~2.38%, F 1 2.31%; E IR AT HARH) Ro x(H
FI g5 T o e R L AR 7 R R R Y T 5 A T 3
HARGE AR AR AR OC B | BRI A
A A AL AR A0 R B A F 2 il B T ORI By
B, 3X 55 5 7y [ A S VAR R s R A v AR b
(2.5%~4% )FH HEAH XA

Cy S0t A LT AP T EE A E R % H
Cy i Kt 20S/(20S +20R) Hl o B B/(a o o +
a B B) TERSEL, 3 ARV IXEE LT
Cy i %t 20S/(20S +20R) Hl o B B/(a o o +

a B BIEZN 0.4~0.5, Kk FMAE (435K 0. 52~
0. 55 Fl1 0. 67~0. 7190) | 2 BATE Ak T A i v W i B, 3k
5ZZ 0 HAFE AR Ro BA—F0, ML T #5254k &
Wy BT s WP A LT RS B AT AT L S eyl 100 O RGPS, R
ZHUFE L Cy, Bt 22S/(22S+22R) H il 5k H B K T
0.6, LA LT E 35 B P IHE 0. 57~0.60%, Ts/
(Ts+Tm)H 0.45~0.50, LAE 5 I 7 25 YRR OC | ] s 4
ZUURIA B 52 m , B 2 0% RER U] Ts/(Ts +
Tm)fH F 25 B A P

HEESET 1MP F1 OMP H 2MP Fll 3MP 1 #12
FEVE/N Bl AR A3 1MP FT OMP 2554k R
FERGE R 2MP Al amp, LT L LFRME S 90
DO N Y R E f A P R < A B S =
MPI1 fHP Y Rm=1.35, R HA XL AKX Re=
0.60X MPI1+0.40P K E AT LA SR ARBE thig 4l
APUNBATE Re 4 1.96%, TR M T8 Re 4 2.06%~
2.10%, 58] T - B B,
3.4 EHRBEH

Barker S5 40 1T & 52 Ro 1H 5 b )2 1R (H 15
HE 0 B R T b IR 5 P 34 B AR B S R YOG R U
% H Barker %542 1 1Y R~ T, 28 AR AT LLUAK B 5K
FAMPERJHDFEELR FERSE A DR
e B A E AR IR A 4 W i KM it
R B A b X R LR BE LB A (Zds) e K3 R
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B 256~260°C, V14 258°C, ST 4 °H 251~
257°C, V- # 255°C , R R A B PE A ( e n) e K I G
R 220~248°C , T34 242°C , B R 7 HIEZ (Oqw)
h 243°C , & B R e TR AL (S,) ISP B A T i K
PR Bl 214~225°C P8 218°C, & R E A
(Paq) e RIRFEHL B 158~182°C, K- #) 169°C, ik
BIERPIZXNERR— B R, K20 iR
T B Bt A J2 50 B AR AR B2 T A MRS | 1 W
DX DA I o 32 e MG T 2, 38 A i X DX
JEHERHET R B R-"F R Ro Al K E R &
H(m) [ 56 AN 53 3 B 385 52 3 ) ioh JEE BB 43 J31) ok
FH A B 9 3 e Hy 2 008 5200 Ro 1A SR /IME AR R AH
IR — & R A K Ro(1.40%) 115 i HLZR K
T VY 32 B 3 B EE 2506 ARo (%) 0.16~0.26 (]
5), T B B B 0 ik JEE B 43 B R ECH 1 323~1 614 m,

T 2o AR TR A B AR B M X R B4 R FE A
F - Bl R B E 3 B A 50.43°C /km Al
9.009~10.25/km , 5 K FEF 5T 1 DU 1| 43 3 45 M 5 EL
Rk RE RO PG TR AT R RS A
R FER R IR AL AP TN 3,093 W/m, &
N 1.89 W/m, #THERL—EBLWKREASS
W JE 25 TR -3 (E 2.49 W/m, RER A LAk
LR B TR RS R AUA MR A A S RS
A BT 38 Y A A AL 25 2 A RS Ro 5
S Ro /R —3, PRI AR SCR R R 528 K
HWAE A 155.98 mw/m?, FERL—EHLH 31.70
mw/m?, & -5 KM 42.49 mw/m?*?, K H 1ES—
PetroMod 7 M JUL R i4E 47 26 45 s A4 | 44 sl AR 40
K F RS B W RO B R B sk BT R A
Sweeney 3 & 3 [ Easy% Ro b2 3l )1 5 — 9 L i
RRARY S Bk 1L 2R T2 Y Ro J AL | Hos SR
HIEH T Ro KT 0.9%IM) i — i v AL R B i 7 e

B 45 T 3 B 5 50 A Ml X e 1L e 4 2 B
W (434 Ma) 1EAETRBY B i BLZR B Ak 49 15 4R T
W R IR A TR B AR R g8 | rh = S i R
(244 Ma) B3R A 0 | Th = F B (232 Ma)Ro
6)i5 B 1.3 P ABESTI0 MR AR B i = S e
(207 Ma)Ro (%)ik #| 2.0 # A TSP B, I T 168
Ma Ro(%)ikF) 3.0 A kA5, 1245 R R e BE th e 4
SRR DU SEon 2 A ) i b IR AR R A
AT BR R BE A AR T e T R A R TR BLRT
S AR RO, T R e R ] —AR B 2 B Eh R

i 5t 2012 4F
0 —
1000 —
7 Ro=1. 40%
2000 —| l
a0 T — "7 A
% i —RAERMEL (P i
\
=
4000 £0.16%=1323m ', ',
B . A0.26%=1614m ', \
& LA
B 5000 — N
-K . \ \
\
e awa-rnEa oxso—H k£ +
6000 —| v
i g 19.009/Km
1025Km
7000 — N
T ‘\ & HRBEWIEAL (Zds)
\
8000 —| l
50.43/Km
4 ERRFEHEA (en) —
\ \
9000 : I : I = I J |

120 160 200 240 280
RAEREBE (C)

P 5 A% i3 3t I A 2 R ) ol 5
Rm=exp[(0.0096 Tmax)—1.4], Tmax A fix K HLEL I B
Fig.5 Geothermal gradient and denuded amount in
each period
Rm=exp[(0.0096Tmax)—1.4],

Tmax=The highest burial temperature

Wil 113 % 4 $tb — 9 117 ol £ 3t 0 AR T 50 s B AR X
B, T IR B A A T ] BRI BE RO A b it
()G B AR I T 7 3t ot P s e300 mT LA A
ZAN M RUE

4 g5 LAl b BE

BE L1170 20 J 8 T A3 A B AL B kA8 Ak 5 BE
g & AR TR AR KR, BEILITERIER
HEZS TR BARER LB TFAREEEHIX
Bl AR R TUA TR 20~70 m, 5 L0 FABE
K R Bt B A R T RN T 10 m, AL
e 53 A S A AL IR 5 28 68 U 3 A SR AE A
o, A LB =5 51X (2.0% L) 1) 32 B4 A 16 B b K
R, TR S A T T — Bk R — 2 1k 55 b A AL
R KT 2.0%; T B L IX W R A
KT 1T 55 Mo — 8k 5 AR DT AR G/ B A WA R
B B A DX

A AL S ZH B A3 AT 2 BH 2 X L 4 2 0
EHLBT R T R 05 T <A O 2R A A
B M AE SR> I5 R RR A /07 PR A b X
B 1L 38 A DT AR R B8 TR B 0T ) 22 S A BT AN A
M RVREI 1/ 57 — e 5 TR BR 5 M, AN S e



%398 %5

V45 25 0 L S R B BE L Te 4 R I A R T T B AU B 1307

e A R e AL AR b s | i B eBE 1L
H TR I 25 M TR BE B S A S TR B B —
B & BE v 4R R Hb X0 B R B T AR
8 PCorg H LA FIA  ALFR WG R I A ) 1
M 3% B RO AR 2R 32 A L TR TR AE 45 b Rh
R A B 2R, i HRUIA VL & &2 A L
J = 1 UURURE R 28 R TR R BT S R e s | X T4
FE AR (T AR 28 VR R I AR W SO T E A R )
DU PLET, DUBUK AR BIR T B AR § “Corg — LR
%, DR B ) 5 U5 2 A8 BT 75 s

U AR 2R (Ro 50 ) M 1.78%~3.05% , T
¥ 2.64% , TH5 H L JEFE £ MPI1 (B TR 8 SCRA ARBE
Ve HA VLA Re 4 1.96%, TREM TS Rc N
2.06%~2.10%, SR 53 FF 5l 38 B3 e B, 20
AL T AR T B, AR e AR AL 25 SR R
ik A b IXBE L AR R A R R R T I (434
Ma) A AR B, = S (244 Ma) B8R
ME VT b =St Ro(%) ik 1.3 #F ABEHT
AR B, A A Bt ILTe 4L R IR S DR
SN S AR |y R R A v A T BR VR
AR, AR T T A R T R LR KT 5% 4Ll <
T

HIE KT BE (e W90 N 25 B R E AL
J2 | 0T HR YR AR R R DU PR DU B
KM A IR 1 A T I TAE AR D e 5
AR B R — Ny 2R B2 rp [ R Oy i A R b
R, R HRAT R A B A S O R T B
PEH 0 2050 RIS X AR 22 AT 52 41l I e An 26 ) pe
INEE | &V A FLET AR e AF ST R R U8 e 32 2
R FE R G A B AR A DT A e H R R o
SHERRBE ILTEALIE MR A I r BEE , O A &
B U T — KR TR A X U B A Rk BE LR B
FEAH ] A TR X s B VR 7 o A S R B R 4R
RN PR L HEBR AN A T 45 T iz F8 3l 1E (1)
B BEILTBE R IT AL 2 TR — & S A PR
F R A B L T FE G A A R T R
TAHRMN, R EHEIREM IS5 R AT A
HzaAahilE —EREE 1274 m WRGIS (5
A5 T RN 6 T2 T X el R R A O T A I
BT TC ML R TUE A ) A HLT R & A AL
WA 4.45%~8.41% (4 1) ,~F-34 6.30% , 1% K Bl
WIWESE IX 5% B R IR A AN UAAE TBELedl, 1 H

TEAT R AR IR #h e G M L 7z, AR AR5
DR HLA— Tl AR Sl U R = B R R IRE 23R
A A I HA L EE AR R

5% 3k (References) :

(1] DAk, SI0TH, SBALHE, 2. D11 4 M 0% A 0 1T F 355 B
B R []]. HUBISTT, 2005, 51(4):477—-480.

Ma Yongsheng, Guo Xusheng, Guo Tonglou, et al, Discovery of
the large —scale Puguang gas field in the Sichuan basin and Its
enlightenment for hydrocarbon prospecting [J]. Geological Review,
2005, 51(4):477—480(in Chinese with English abstract).

BRI S, XA, skobk, A5 DU 44 R SR 43 T ML 5 A R I 2
U] RARAIERELF, 2005, 16(4) : 437—442.

S

Wei Guoqi, Liu Delai, Zhang Lin, et al. The exploration region and
natural gas accmulation in Sichuan basin[J]. Natural Gas Geoscience,
2005, 16(4):437—442(in Chinese with English abstract).

IO v [E A S RS O —— U R B L (). ¥
A ML BT, 2005, 10 (2):1-8.

=

Jin Shunai. Chinese marine oil and gas geological exploration and

research Interview with Li Desheng academician [J]. Marine
Origin Petoleum Geology, 2005, 10 (2):1—-8(in Chinese).
W, ERE. R DR B O SR R AR 1R R A LR

[M]. Jb st 3B s A, 1997 . 1-300.

=

Dai Jinxing, Wang Tingbin. Formation and Distribution of
Medium—Large—Sized Gas Fields in China [M]. Beijing: Geological
Publishing House, 1997:1-300(in Chinese).

BRI, KK G, TSR, S BE LR 2 7 b [l 9 A i 1]
U152, 2000, 7 (4): 534—547.

=

Liang Digang, Zhang Shuichang, Zhang Baomin, et al
Understanding on marine oil generation in china based on tarim
basin|[J]. Earth Science Frontiers, 2000, 7 (4):534—547 (in Chinese
with English abstract).
[6] KA. KRR SBE I 3 Ai R i 5 B RO 1 (7] KRS0, 2003,
23 (1):1-4.
Song Yan. Distriibution characteristics and exploration trend of
natural gas resources in China [J]. Natural Gas Industry, 2003, 23
(1):1—4(in Chinese with English abstract).
SRICRE, IR R 5 v — vl AR S S R % T S ) R A %)
K. A RIS, 2002, 23 (3):244—247.

Guo Tonglou, Tian Haiging. Several geological issues about

=]

Mesozoic —Palaeozoic oil and gas prosdpecting in southern China
and the way of how to deal with [J]. Oil & Gas Geology, 2002, 23
(3):244—247(in Chinese with English abstract).
LB AR T U A DR AL ——FFIE 5 Rodinia fif £
MR M. dbat . HBT S RE, 2000 1-146.

Wang Jian. Neoproterozoic Rift Basin Sedimentary Evolution

=

On the Disintegration of the Relationship and the Rodinia [M].
Beijing: Geological Publishing House, 2000:1—146(in Chinese).
[9] L&, X3, WAL, R T i URA 1 H f—Rodinia




1308 h =

Hi J 2012 4F

R BRI R HTZ2]). 975 41, 2001, 21 (3):135—145.
Wan Jian, Liu Baojun, Pan Guitang. Neoproterozoic rifting history
of south China significance to rodinia breakup [J]. Journal of
Mineralogy and Petrology, 2001, 21 (3):135—145(in Chinese with
English abstract).
[10] Wang J, Li Z X. Sequence stratigraphy and evolution of the
Neoproterozoic marginal basins along southeastern Yangtze Craton
South China[J]. Gondwana Research, 2001, 4(1):17-26.
XFIR, RO, PR A EE S (REA——=F4)
(M). Jbat B 2f AL, 1994:1-188
Liu Baojun,Xu Xiaosong. China Southern Paleogeographic Atlas
(from Sinian to Triassic)(M). Beijing:Science Press, 1994:1—188(in
Chinese).
AT, R, m R, AFL T AR S e TR R R A
). EAEE, 1996, 2(1):25-32.
Hao Shisheng, Wang Feiyu, Gao Gang, et al. Characteristics and

—
—_

[12

assessments of early Paleozoic high —overmature source rock [J].
China Petrleum Exploration, 1996, 2 (1):25—32 (in Chinese with
English abstract).

ERKN, SRAE R, WRAF, A5 o [ e O 1 R AR K R 9T 0
T3 b J (— ) ——— Jy DU 2 X 90 M R T 0 4 AT (). T A
WAHLTE, 2008, 13(2):1—16.

[13

Liang Digang, Guo Tonglou, Chen Jianping, et al. Some progresses
on studies of hydrocarbon generation and accumulation in marine
sedimentary regions, southern China (Part 1):Distribution of four
suits of regional marine source rocks [J]. Marine Origin Petroleum
Geology, 2008, 13(2):1—16(in Chinese with English abstract).
[14] Zdtrh R SR, FHR 55 OCF R R U5 5 0 PE A0 b5 0 ).
AU H LT, 2004, 26(3) :281-286.
Qin Jianzhong, Liu Baoquan, Guo Jianying, et al. Discussion on
the evaluation standards of carbonate source rocks [J]. Petroleum
Geology & Expeximent, 2004, 26 (3):281—-286 (in Chinese with
English abstract).
[15] 1 DL S v BT Bl # A 9 2 o SE Ak M), b T Al Tk R
i, 1991.:1-322.
Hu Jianyi. China Continental Petroleum Geology Theory [M].
Beijing: Petroleum Industry Press, 1991:1—-322(in chinese).
TR DUHE, Rt WEARRE, S5 b RS TR SRR ST e 2 i A
B Bk AL 5 R KA bR R 5 (). ERAE 3, 2000, 29(1)
28-35.

[16

Wen Hanjie, Qiu Yuzhuo, Yao Linbo, et al. Organic geochemistry
and biomakers of some Lower Cambrian high selenium formations
in China [J]. Geochimica, 2000, 29 ( 1):28—-35 (in Chinese with
English abstract).

W2 A LR A2 RO BB A M, LR A Tl
AL, 1990 1-287.

17

Shang Huyun. Organic  Geochemistry and  Fluorescence

Microscopy [M].Beijing: Petroleum Industry Press, 1990:1—287 (in
Chinese).
(18] MA A, mEd, £, Al B AR A (M. st AT

Tl AL, 1996:126-127.

Hao Shisheng, Gao Gang, Wang Feiyu, et al. Higher than the
Mature Marine Source Rocks [M]. Beijing:Petroleum Industry
Press, 1996: 126—127(in Chinese).

BB ARG B BEAT UROR RS 2 A B (M. e A
Tl . 1997 :14-16.

Huang Ruchang. Formation and Distribution from China Low

[19

Mature Oil and Condensate Gas Reservoir [M]. Beijing: Petroleum
Industry Press, 1997:14—16(in Chinese).

[20] ZEALAR, 5500, gk i, A 5 H 4l A S I (0 s A L
B [ A7 R AL ). o EFRFE D ), 1999, 29(4) :351-357.

Li Renwei, Lu Jialan, Zhang Shukun, et al. Organic carbon isotopes
of the Sinian and Early Cambrian black shales on Yangtze Platform,
ChinalJ]. Science in China(Series D), 1999, 42(6):595—603.

[21] BRBE, MEEDE, W5 A, S N HEW AR AL G Y S8R

WEE). HERAEE, 1991, 1:1—-12.
Fu Jiamo, Sheng Guoying, Xu Jiayu, et al. Application of
biomarker compounds in assessment of paleoenvironments of
Chinese terrestrial sediments [J]. Geochimica, 1991, 1:1 =12 (in
Chinese with English abstract).

[22] Peters E K, Moldowan M J. The Biomarker Guide, Interpreting
Molecular Fossils in Petroleum and Ancient Sediment[M]. Prentice
Hall, New Jersey, 1993:483—664.

[23] Fu Xiugen, Wang Jian, Zeng Yuhong, Li Zhongiong,et al.
Geochemical and palynological investigation of the Shengli River
marine oil shale (China):Implications for paleoenvironment and
paleoclimate [J]. International Journal of Coal Geology, 2009, 78:
217-224.

(247 XVBEIL, Ak d . 5 B R 1 3 BT AR 7 B R .
AR 5T &, 1994, 21(3):113—115.

Liu Dehan, Shi Jiyang. High evolution of carbonate source rocks
unconventional evaluation method [J].Petroleum Exploration and
Development, 1994, 21(3):113—115(in Chinese).

[25] Seifert W K, Moldowan ] M. Use of biological markers in
petroleum exploration [J]. Johns R B (ed.). Methods in
Geochemistry and Geophysics, 1986, 24:261—290.

[26] Inan S, YalcinM N, Guliev I S, et al. Deep petroleum occurrences
in the Lower Kura Depression, South Casp ian Basin, Azerbaijan:
an organic geochemical and basin modeling study [J]. Marine and
Petroleum Geology, 1997, 7 /8:731-762.

[27] Seifert W K. Steranes and terpanes in kerogen pyrolysis for
correlation of oils and source rocks [J|. Geochimica et

Cosmochimica Acta, 1978, 42.473—484.

[28] Matthias Radke, Helmut Willsch, Detlev Leythaeuser and Marlies

Teichmiiller Aromatic components of coal: relation of distribution
pattern to rank [J].Geochimica et Cosmochimica Acta, 1982, 46
(10):1831—1848.

[29] Matthias Radke, Dietrich H Welte, Helmut Willsch ,Geochemical

study on a well in the Western Canada Basin:relation of the

aromatic distribution pattern to maturity of organic matter [J].



%398 %5

W15 . 5 06 L PG I R B AR BE L v AR A AR AR T T S O B S

1309

[30

33

136

(37

38

Geochimica et Cosmochimica Acta, 1982, 46(1):1-10.
Barker C E, Crysdale B L, Pawlewic M J. The relationship

between vitrinite reflectance, metamorphic grade, and temperature
in the Cerro Prieto, Salton Sea and East Mesa geothermal systems,
Salton Trough, United States and Mexico[]]. Studies in diagenesis:
USGS Bulletin, 1986, (1578):83—95.
] Dow W G.Kerogen studies and geological interpretations: Jour.
Geochem, Exploration, 1977, v.7, p. 79—99.
KO, A U1 A b IR BE R OUAS IR i R R ). A
M5 RN HLTT, 1993, 14(1):80—84.

Han Yonghui, Wu Chunsheng. Geothermal gradient and heat flow
values of some deep wells in Sichuan basin [J]. Oil & Gas Geology,
1993, 14(1):80—84.

Burnham A K, Sweeney J J. A Chenical kinetic model of vitrinite
maturation and reflectance [J]. Geochimica et Cosmochimica Acta,

1989, 53(10) :2649—2656.

Sweeney ] J, Burnham A K. Evaluation of a simple model of
vitrinite reflectance based on rhemical rinetics [J]. AAPG Bulletin,
1990, 74:1559—-1570.

| B, TKRKUL, VFM e, 5. EASY% Ro BB AE 3% 5] 75 38 i A4
AR AR L B T T R ). A R S K&, 2001, 28(2) 43—
46.

Wei Zhibin, Zhang dajiang, Xu huaixian, et al. Application of
EASY% Ro model to the studies of thermal history for Mesozoic
basins, western ChinalJ]. Petroleum Exploration and Development,
2001, 28(2):43—46.

AR . oM R EURBE YRR A AR [)). SN AL, 1997,
14(3):244-252.

Hu Nanfang. Features of Oil—source rocks of Sinian Doushantuo
formation, GuizhoulJ]. Guizhou Geology, 1997, 14(3):244—252.

# ), K HELL, Ganging Jiang, 5. #2 R B & BE 1T 4 DU B fik B £
S RE R BRI LR TR R L ), PR (D ),
2009, 39(3):317—-326.

Dong Jin, Zhang Shihong, Ganging Jiang, et al. South China
Yichang Doushantuo Formation, Sec carbonate nodule formation
of environmental studies and its significance for the assessment of
hydrocarbon source rocks[J]. Science in China(Series D), 2009, 39
(3):317-326(in Chinese).

AR, UL DO 4 M AT S SIS I A P T O ).
KERA T, 1986, 6 (1):3—9.

[39

[40]

[41]

(42]

(43]

[44]

Zhang Shengyu, Tang Chuangji. Regional Geology Conditions of
Dengying Formation (Sinian)in Sichuan Basin and Its Gas Prospects
[J]. Atural Gas Industry, 1986, 6 (1):3—9(in Chinese with English
abstract).

[, 250, A VU R DU A AR R R LR AR R
FEHIE R[], A5 RIS, 2000, 21 (1):80-82.

Li Guohui, Li Xiang, Yang Xinan. Controlling factors of simian gas
pools in Caledonian paleouplift, Sichuan basin [J]. Oil & Gas
Geology, 2000, 21 (1):80—82.

B Ar, XU, TR g, A P f s BLAR S U2 A A R
XHRAYBEFE ()] A4 4R, 1998, 19 (4):1-7.

Lou Zhili, Liu Shun, Xu Shigi, et al. Selection of favorable area of
exploration in Simian bearing gas formation of Sichuan basin [J].
Acta Petrolei Sinica, 1998, 19 (4):1—=7 (in Chinese with English
abstract).

BASRAE IR, MRS, S R R M TS 2 o Y A B K
FX[]. A R, 2001, 22(2):114—119.

Zhao Zongju, Feng Jialiang, Chen Xueshi, et al. Dicovery of
Dengyin formation fossil pool in Cili, Huanan and its significance
[J]. Oil & Gas Geology, 2001, 22 (2):114—119 (in Chinese with
English abstract).

1T I, BK AR, RS M b B T R A o il RN B Ay
AT S]], B AR, 2007, 20(1-2) :6—11.

Xue Xiuli, Zhao Zhehen, Zhao Peirong. Central Guizhou uplift
and the margin of the combination of ancient reservoir and residual
oil and gas reservoirs[J]. Southern Oil and Gas, 2007, 20(1-2):6—
11(in Chinese).

VR, vk pil, 20, A B9 op Bkl Ab 4 4 V0 Ly o BCRRIE K
JEU O E (). o T K A=A 4z, 2009, 38(4) 576581,

Tao Shu, Tang Dazhen, Li Feng, et al. Paleo —oil reservior
characteristics and hydrocarbon accumulation period redefinition of
Jinsha Yankong in north margin of the Central Guizhou Uplift]].
Journal of China University of Mining & Technology 2009, 38(4):
576—581(in Chinese with English abstract).

ZERRM, WRAET-. b m i A D AR il O L ) ).
AR 5 TT &, 2005, 32(2):8—14.

Liang Digang, Chen Jianping. Oil—source correlations for high and
over matured marine source rocks in South China [J]. Petroleum
Exploration and Development, 2005, 32(2):8—14(in Chinese with
English abstract).



1310 i %] i 2012 4F

=

Hydrocarbon—-generating potential of the source rocks of the Sinian
Doushantuo Formation on the western side of the Xuefeng Mountain

YANG Ping', XIE Yuan', LI Xu—bing’, BAI Dao—yuan’, LIU Zao—xue*, CHEN Hou—guo’

(1. Chengdu Center, China Geological Survey, Chengdu 610081, Sichuan, China; 2. Wuhan Center, China Geological Survey, Wihan
430205, Hubei, China; 3. Geological Survey of Hunan Province, Changsha 550000, Hunan, China; 4. Geological Survey of Hubei Province,
Withan 430030, Hubei, China; 5. Geological Survey of Guizhou Province, Guiyang 553001, Guizhou, China)

Ab stract:Based on systematic observation, sampling and organic geochemical studies of Sinian Doushantuo
Formation source rocks on the western side of the Xuefeng Mountain, this paper summarizes source rocks
distribution, organic matter types, formation of source rocks and sedimentary environment, maturity of organic
matter and hydrocarbon —generation history. The platform —basin deposition model of Sinian Doushantuo
Formation has a close relationship with black shale distribution and organic carbon content. The source rocks are
mainly distributed in northern Guizhou, eastern Guizhou, and southeastern Upper Yangtze plate. Black shale in
northern Guizhou and eastern Guizhou is from 20m to 70 m in thickness, and high—value areas of organic carbon
(2.0%) are mainly distributed in northern Guizhou, eastern Guizhou, and southeastern Upper Yangtze plate such
as Shimen — Taoyuan — Anhua area. Organic macerals suggest that organic matters of the black shale are of Type
I. The mass fraction of group elements is characterized by saturated hydrocarbon> non—hydrocarbon > aromatic
hydrocarbon. The ratio of saturated hydrocarbon and aromatic hydrocarbon in basins and slopes is generally
higher than that in the restricted platform, which suggests that the black shale series of Doushantuo Formation is
sapropelitic source rock and that the deposition of parent materials was somewhat related to the depositional
environment throughout the depositional period. Kerogen ¢ "Corg values in different depositional environments
of Doushantuo Formation imply that there existed remarkable differences in the abundances of organic matters
and sources of marine plankton, maritime bacteria and marine algae. For the specific sedimentary organic matter
(marine plankton, maritime bacteria and marine algae) , the deeper the water, the lower the kerogen & "Corg
value, and the higher the organic matter content, indicating that the organic carbon content of source rocks was
decided by the organic matter productivity, the formation of source rocks and the sedimentary environment. The
reflectance of equivalent vitrinite (Rc) varies from 1.78% to 3.05% in the study area, and the Rc of Doushantuo
Formation can be calculated by methylphenanthrene index. The Rc is 1.96% in Songlin, and from 2.06% to
2.10% in Meiziwan of Meitan, suggesting that most of the samples have reached the overmature stage, and a
minor part of samples have reached the higher mature wet gas stage. The modeling results of hydrocarbon —
generating history show that the source rocks of Doushantuo Formation at Zhangjiajie entered into the oil —
generation stage in late early Silurian period (434 Ma) , entered into the oil—generation peak stage in early Middle
Triassic period (244 Ma), and entered into the condensed oil and wet oil stage in late Middle Triassic, when the
Ro (%) reached 1.3. The results show that the source rocks of Doushantuo Formation were deposited in the late
rift basins characterized by higher paleogeothermal gradient, lower threshold depth of oil generation and earlier oil
generation, which was in favor of the accumulation of Sinian Dengying Formation oil and gas in the early time.
Key words:Sinian Doushantuo Formation;Hydrocarbon —generating potential;source rocks;hydrocarbon
generation history ;isotope of kerogen ;western side of Xuefeng Mountain
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