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Fig. 1 Schematic tectonic map of the Xizang ( Tibetan) Plateau showing the Qiangtang Basin and adjacent regions (a) and
geological sketch of the South Qiangtang Depression showing the location of the geological cross sections (b)
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A= HEh TTHK R Ik 80% , FL A 5 i A 2 A A AR
BFRIRERIOC AR (XI55, 2012) o AL, HERR 4R T
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Fig. 2 Stratigraphy of Mesozoic marine source rocks in the Qiangtang Basin, Xizang (modified from Ding Wenlong et al. , 2013;
Wang Libo et al. , 2013; Fu Xiugen et al. , 2017; Eustatic sea levels from Haq and Shutter, 2008)

BB — WU, A 4 EIURT AL et 537 5 Qo BB RS HE O BRI 02 B 20T L
ZRAREH (s EE I ; Chen Lan et al. , 2019) , SRS, 2020), YT 5 B4 (1S



R NS VYRR DI B e ST A A A A R DX 1245

P 3 eIk A v A S B P B AR WL e Sk
Fig. 3 Field photographs of Mesozoic marine argillaceous source rocks in the Qiangtang Basin
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(a) Mudstones of the Tumengela Formation in the Gaerqu area; (b) black rock series of the Quse and Sewa Formations in the Gala area; (c¢) black

rock series of the Amdo Formation in the 114 Station, Amdo; (d) Liquefied oil seepage of the Amdo Formation in the 114 Station, Amdo

AH) FAZR FOLH (kR R 5 HiAH ) HPEFAb A 46 D T
i35 22 5, B0 45 (2005) FIBA 20 (2010) 35
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HuIX ) 43 07 58 T BGIT T “ 2 " A 44 114 18
PEE A AT ARG A X — A 44
2 IR BRI A P AR
2.1 BURFEXSRE

A LT BE B TR IR A A R A ) o
filh, 2 I RIPPAN KR U B B Al e A ( B el h 4%,
2004; T 4, 2011; FRE %, 2012; Ding
Wenlong et al. , 2013; Wang Libo et al. , 2013) , f
BB 5 i 14 1 I B2 e A R A= DT S5 ) PP
A PRI, 388 A7 HLITE = LEA Bk (TOC) |
A5 (“A”) B (HC) & & KA A i e ke
WRHE (S, +S,) Sk ik, X FHBULIX , A ML E

JEE A eV FH )2 o A T R AR R A A W) 7
1 B 25 B 2H 280 B4 6 3 2 s RSy 3o b o S
[ (1996~1997) Frfe h X H R, 24l 72
UAEIE , A RSFAY T AR 2R FAE 1E 5 09 R 43 4
(F1),

®1 ZEFWRRBEEFNRFEENSE
(#&8T X %%, 2011; Ding Wenlong et al. , 2013)
Table 1 Division standards for the abundance of organic
matter in marine argillaceous source rocks in the Qiangtang
Basin (from Ding Wenlong et al. , 2011&, 2013)

A FOK | AERERE | EOECA” MR

g5 (%) (mg/g) (pe/'s) (pe/s)
It >1.0 >0.6 >120 >100
h 0.6~1.0 | 0.3~0.6 70~120 60~ 100
% 0.4~0.6 | 0.2~0.3 45~75 40~60
E3 <0.4 <0.2 <45 <40




1246 Mo R

it I 2020 4F

W RR IR A PPN bR o B E X R 2
DA AT e I A 1T S I A 2B o 5 AN AR
TR AT bR, 2257 T o KLk g R B 10
S e D 2 - S vy AT TR B ) LT S 3l
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XF 3 AN WU 19 73 A, & AN [R] 28 B i
) TOC 28k 5 FTFA SR S YA OC , i 5 R, AR
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R IR I A, B 5 1.5 f5 A 234 o 10 728 4k
(KK EAE, 2002) , fi (0 FH B & K 3 4k, I 25
NN HBFR =5 R R A T il 55 BAOBT AR 55 (2004 )
FEAH RIS, X T TOC /NT 1% iR 4, A HE
SRt BT A VLR S IR AR B, TSR %
(2011) XFra IEIEI B AR Hh2H IE D2 HeFn b i V5
AU BT T A A AR IR
A R AR A LR 8 B 13%, AR i
SN MRS (B B AT DA IR A A LR =F BE R4 T IE A
TEMY AR SO S ek — 3 UL, 3 S (5% 4y ) A L
B BN IS YR A R WS HEAT PR, A i S I ) B
Az I R A FUBORT AR T A B S B O 3
2.2 BUREBRHIRAE

AT IR TOC & fs IR eI A , vl A
SR ML IR 5 AL &, SR A%
D A= B 46 & BB 5 ( Dembicki, 2009) . T IR 2+
() SRR S A ML S B IR R , A HL R Al
dT PR SR R R I AR R R (R
B4 2010) .

A HUTA R 238 DL = a0k S kB
[ RYCBEUeRY) IR (TR A7) RIS (AR 7 ) | AR
PETEVE JFEAELL o AR B i, i — 2N TR A 2 A
gy 10, AL (R AE—)E Ue AY) I, Y e—J Al
ALY CRpC =28puA” |l TR TR RE S YR B ER
& AT b S AT I AR PR A AT s ARAE
MM EA, S8 A VLR SHOR A —
JERF AR B B, IR, %o 98 9 2 i 2 A A HLR
FI BB IEARME ] — PP RE R A R W a2, A0 1 B
2T 2R T, A SOR 32 Ak R XU AR

SEMAEE /NG T AR B 1 o ML RN

() = AR bR, I LT B AR AR i R 67 2 8 C (B AN
TR AR TC R X IR IR A A LT R B AT 25 6

e 2 Ry BT O HESE BE AR AR ( Ding
Wenlong et al. , 2013; Wang Libo et al. , 2013) , #
SEA LB B A

R2 REZMEVRER SR (45 Ding Wenlong
et al. , 2013; Wang Libo et al. , 2013 1&37)
Table 2 Division standard of organic matter type in the
Qiangtang Basin ( modified from Ding Wenlong et al.,
2013; Wang Libo et al. , 2013)

“ A iy JLER ST i [F %
B | e+ s

zfgj FEA | T H/C 0/C VPR

[l

H (%) (%o)

1 >90 >80 >1.4 <0.1 <-28.0
I, 90~65 [80~40|1.4~1.0| 0.1~0.15 |-28.0~-26.0
I, 65~25 | 40~0 |1.0~0.8|0.15~0.20|-26.0~-24.0
Il| <25 <0 <0.8 >0.20 >-24.0

FE:TT=[a % 100+b * 50—c * 75-d * 100]/100;
by d TR FE BT BERTAL BT E A

[

2.3 BURBAEISRE

A T SR, TORR AR b il OB A
BUBT A A A v B B Btk 7=, R A 3 —
MR ALAR S RIS AT BT I R R R (W) 26
2009) , B HILIBT R 2 25 1l i <A LSRR Y
RN R, A MR TR PE O R A5 IR S PR Y
SRR . FEA LA XTI AR i) R T T
I AR X (R A4, 2007) o A LB R AL
S FAH ST AT R4 5 AP B, AR i AR
JRE R AR A BT, BN AN T A L
AT R bR A AR 22 SR T 1h T I 9 7 1 b o 5
RISk, DL R IR A AL A 2 2R
AR — b AR5 200 i 0o T AT AL R B2 R A7 00
BT, i LAAS SCRE DN DL 45 350 2 5040 5 o 44K i 5 %2
(R,) oA R Il (¢, ) T IR AR Y41
T AR T 2R A RS T TH O R R A A TR
FIW, eSS T A [R) S 800 53
FRUETE WL R 3 (X BLEE S, 2000; Ding Wenlong et
al. , 2013; Wang Libo et al. , 2013)

3 AR BRI A 2R A R
R RRE

3.1 F=BHRRERRES
TR SEPE I A T TAR HI4H 6 S50 H 25 1 3
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Wenlong et al. , 2013; Wang Libo et al. , 2013 &%) WIEAT T AT LI ER A 5 O3 T I R T

Table 3 Division standard of organic matter maturity stage in the (%‘% 4), R A T 22 ] S R A A BIL T R
Qiangtang Basin ( modified from Zhao Zhengzhang et al. , 2000#; BEHER K, H EF‘ S M J2 35 1 oA AL

Ding Wenlong et al. , 2013; Wang Libo et al. , 2013) W 2 A R Vs B v ) 3 S £2 1
IABEBTEL | R(%) | 6, (C) | TERIRFIEA| H/C ML BB J5HITA(DTP) , TOC &1 0. 08% ~ 3. 95%,

AR <0.5 <430 |RE—EE] >15 | RS RBRET o, pe—
T 0.5~0.7 | 430~437 | (ot | 1.5~1.2 S R 17%; ARG (S, +8,) 7 0.1~

A (0.7-13\ 437470 MR\ 12-06| ik 1.06 me/g 218 T4 0.52 me/e. 5L
R 1,320 470~540 Bl 0.6-0.4 | RTINS o I R B 0 A Sk 4L A B 5 B0
i LA >2.0 >540 LRy <0.4 P

(ZTP) ,TOC 44 0.5%, S, +S, 14 0. 04
mg/g, BRI, £ PLA b E—br
WA R EIA 23.3%, 2RI E A Bl 58.1%

100, m %% %4 (Amdo Formation) -
m b o 4 28 (Quse Formation-Sewa Formation) ( Fﬂ 4), AL LVl o AR YE T B AR A o
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i 11.25 ] 56,8 Cy_ppy A0 F=26. 5%0~—24. 1%0, 15755
40 N N y Ny 4 «
= PAID B3R 5 S 3 0 A7 HL BT 26 B KR AE, “ Van-
20 Krevelen” Efif /5 T AR H/C L 0/C A 1) Ji 5 M 8%
0. , (K 5a) , S Bd AR i T REAT — & B8 B2 19 70 AR
0% ° Doy LI L0 JiT. TERRALRRIE b RV [X 2 2% 8 79 3] 1 5% 1
el 4 R 36 I P e TR UR R AT LR O 43 A JLATA R, (0. 65% ~ 0. 91% ) 4k T AR BE Ak, HoAx
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Fig. 5 Organic matter types of the Mesozoic argillaceous source rocks in the South Qiangtang Depression
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Table 4 Comprehensive geochemical data of argillaceous source rocks in the Upper Triassic to Late Jurassic
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Table 5 Comprehensive evaluation of the favorable hydrocarbon-generation areas for

the Mesozoic argillaceous source rocks in the South Qiangtang Depression
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Characteristics of the Mesozoic marine argillaceous source rocks and
prediction of favorable hydrocarbon generation area
in South Qiangtang Depression, Xizang/( Tibet)

LI Gaojie””, XIA Guoqing"*’, YI Haisheng'**’, JI Changjun®’, YANG Jiabao®
1) State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation (CDUT) , Chengdu, 610059;
2) Institute of Sedimeniary Geology, Chengdu University of Technology, Chengdu, 610059;
3) Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing, 100081 ;
4) 280 Institute of Nuclear Industry, Guanghan, Sichuan, 618300

Objectives: The Qiangtang Basin is the largest and most potential petroliferous basins in eastern Tethys,
China. It contains a series of marine argillaceous source rocks, in which the Upper Triassic Tumengela Formation
Lower—Middle Jurassic Quse and Sewa Formations and Upper Jurassic Amdo Formation have great potential for
hydrocarbon generating.

Methods; Based on the previous data, we evaluated the hydrocarbon-bearing potential of the three Mesozoic
argillaceous source rocks in the South Qiangtang Depression through a comprehensive organic geochemical analysis,
predicted the favorable hydrocarbon generation area and discussed the main factors in controlling high-quality source
rocks.

Results: The organic matter of the Tumengela Formation is mainly type Il and has medium to low organic
abundance and relative high maturity, overall belong to the medium- to good-grade source rock. And its favorable
hydrocarbon generation areas are located in the Duopuleinai—Chalangla area of Shuanghu and Dazhuoma—Tumen
area of Amdo. The Quse and Sewa Formations is poor source rock with mainly II,-type organic matter, low organic

material abundance and highly to past maturity, and its favorable source rock kitchens contain the Angdaercuo area
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in the West of the South Qiangtang Depression, Zhaqu area in the Central and Damaer area in the East. In
addition, a comparatively restricted favorable hydrocarbon generation area is existed in the Bilong Co area,
Shuanghu. The Amdo Formation is generally classified as Type II, and in the mature thermal evolution phase and
has high abundance of organic matter, forming a set of superior source rock with a restricted favorable hydrocarbon-
generating area in the 114 Station of Amdo.

Conclusions; Sedimentary environment is the main factor in controlling the deposition of superior argillaceous
source rocks in the South Qiangtang Depression. Both of the warm humid climate and relative higher accumulation
rate provide a favorable condition for source rock deposition of the Tumengela Formation. The Quse—Sewa
Formations deposited in the epicontinental—shelf settings are poor source rocks, whereas those deposited in a
barrier—lagoon environment are very good source rocks. Sluggish and reducing environment in trench and stable
organic matter supply from shallow water facilitate the deposition of organic carbon-rich sediments in the Amdo
Formation.

Keywords: the Qiangtang basin; Mesozoic; marine argillaceous source rock; favorable hydrocarbon
generation area; controlling factor
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