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The essence of gypsum’s influence on 7', of source rocks:

a case study of the Lower Ganchaigou Formation of Paleogene in western Qaidam Basin
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Abstract; Geological observation and thermal simulation experiments have revealed that the peak period of hydro-
carbon generation of gypsum-bearing mudstone is often advanced in sedimentary basins, but the correlation between
the amount of advance and the content of gypsum is still not clear. In this study, the source rock powder samples
with different gypsum content in the Lower Ganchaigou Formation from well S49-1 in the western Qaidam Basin
were selected and extracted to remove soluble organic matter (SOM). Part of the extracted residue was pickled to
remove carbonate. Rock pyrolysis analysis was performed on the original samples and the solid residue after two-
step pretreatment. Compared to the T, of original samples, the T was higher in the SOM-free residue but lower
in the SOM-free and carbonate-free residue, showing that SOM and sulfate minerals ( gypsum and anhydrite) in
gypsum-bearing mudstone can promote the thermal evolution of organic matter. Although the latter has a more
significant effect, it is not proportional to its sulfate content, indicating that the contact area of sulfate minerals and

organic matter is more important to T

max *

The hypothesis was verified by the T

max

values of different proportions of
kerogen and magnesium sulfate powder mixtures. Therefore, the occurrence state of sulfate minerals will directly
affect the contact relationship between organic matter and sulfate, which in turn will affect the process of hydrocar-
bon generation in thermal evolution.
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Table 1 Organic geochemical parameters, mineral proportion and rock pyrolysis parameters of experimental samples
from Lower Ganchaigou Formation of Paleogene in well S49-1, western Qaidam Basin

BRI AR RS HL . B XRD/ % TEE 0(T0C)/ GRS
=3 m s Cyeea20S/  ChaffB/ ﬂ‘;ék'ﬁ RE WEE T BT/ % % S/ Sy i
(20S+20R) (ofB+aca)  FEAK (mg-g™") (mg-g”) ¢
JEEERES 3.5 - 0.19 0.49 0.61 1.38 420
3 3752371 I, 03170 0.213 3 0.6136 fEEHRRY 2.9 0.6 - 0.43 0.07 0.26 426
BRI - 0.55 0.14 0.60 413
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19 386115 I, 03770 0.205 2 03399 HREAY 405 0.3 - 0.18 0.07 0.29 422
FBRTHLER - 0.55 0.11 0.64 405
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LR THLER - 1.55 0.23 6.29 428
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Table 2 Group compositions of extracts from
experimental samples in Lower Ganchaigou Formation
of Paleogene in well S49-1, western Qaidam Basin

‘ WAL/ %
RS RE/m - :
WAE R R
3 3752.37 52.64 13.63 30.32 3.41
19 3 861.15 47.34 15.00 32.50 5.16

21 3871.17 53.81 14.21 30.20 1.78
22 3 872.02 56.46 16.73 23.19 3.61
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Table 3 Rock Eval results of sulfate-free organic matter
with different proportions of magnesium sulfate
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K1 1:0.1 10.0 5.98 342.34 446
K2 1:1 10.3 9.95 208.67 445
K3 1:10 51.3 0.16 35.58 439




53 1

FFE A IS T, S B—— USSR ARG P T 2R T Aa 2 ) - 501 -

TR G A A1 15 RS AT A IR S TR L
JE S B R PR YR A AR TR, R, FR AL B
T I TS RHURIRE 5T HLITZ 8]
() S L 2R T, I — R R
32 ANESHmEBSEMENENnE T, BERE

RHER

FRBRIR R Y T, W R, HAR TR
KA (B 1) T TOC S, F1 S, #eqh 4 J5 #4138 n .
ACBRRTIG B WA R 2 25 S R R R R, L)
PR N ER R ) 2 T B AR IR AR, (U2 A
NWFFEN BRI ER A W) (J7 kA0 ) % T I AR B Ak
BeAT S ) s HLAT I [ A A O
WAR SR SCR I L BRI R SR W5 T I AR B
R B AR T G o R, SBRERIRER W) 5
T, JEAR, B AT 68 J2 H AT 5% i B0 Ak 19 3R Ak 0
(A% Fi A Y RE ) 5T EE AR YR fh s ok
M350

TR Py ARG Y, A 5 TR
B, AR Z P M B A
A AR B A AR AR A S iR R
XA AL R A R A R E T xRl — I
(S49-1) AHFZ AL (ED) FEab RS a0 0 B s
DIFLE R 3 R a ) R ih e 4
Jei o T, AR 32 R B2 B R AR Y 52 )

(BRI A SO R A A BRI Eh 15 1
2 2RO EE L 1952253521, T, KR F]/N
AR 2252153519, BB & SR E (43.1%) 1Y
FEah 19,9006 T, 5K (419 C) {HFH A 3 SHE
M) T, SIIRE: & E AR, IEES AR
BT, BE 19 0 T, ARILRA 419 CHE
ISR 422 C RIS RS 405 °C, BAR
JE AR P HIIR T, BRI, (H A8 A0 R AN SR

440

[ m g W W R R |

4301

20[
o
r4100
~

400

390

380

1 AREEAE SR T,

Fig.1 T, of samples after different pretreatments

w21 W, FEGL 21 WM AR S T Y
427 C , EBRIREREE 0 W) J5 SR K% 22 400 °C , (HAf Ay
BEEIUN 1.6%, 8% FERM RS T, AL
FERRIH SHMREE & WA KRR, X R
MRS RA RIS T, BTN, XiERE
FRARFR S FE A 21 H T EEAR 5 B Rk 2 fk T 14
PEMEH T, T AR s

H2E 3 AT UL, AT B AR SR, 3T AR 5 i R
BELIFTEIL 1:0.1.1:1 A 1:10RE, T, S P
BRI AL & RN REAR A R A BB T 8 R4
AR S (R FGZE5R I 142 | SC50 F A R SRR Bk
KX ERE G =4 S5 PR R EE LUAH R R 5 T
PR 0 A4 e (A5 T T A 5 A % 1% 4 v AR
sahn, sEmife Sk T, BEAR, B, tHe R R S
X T, ARG WA N — R B —— B R
(RERE A 2, o] DL B XS B ER R 10 B AR RS A
BT 5 5 R ER H Ak 1 LU R T, FUAR AR AR HE A  i
HHATEE X,
33 WEBENRERSEREERBESRE

IR R P IRAER S T RE S
TR ML S G R R 1 2 Mk, 328 17 (R 22 %o A0 £k
AR PP AR R SR AR Ak AR R AR 1Y
IRAEIRAS | 4 2 L b A 3R Sy A1 8 5 I 0 5 1 A Lo
MYe T 52 )R SRS 6 R (AF DL d e dLak
A3 A7 5 LA B2 AR A A | LLA A R AR e TS o
W) BRI SRR AR R R A HLIT S R
PR R P2 fl Y I 00 5 WP 0 I S o 1 2 ik

L, VB R U 2 AR R $h 0 ) 1 I A7

AR XS A S R 7 A S (B 5L T B R A — A~
BN AR B A, MHE S B A
RN M SR T RO | 55 8 4 ik ) T BB
W FHZ MR TAFESU, 8y 8 ok 530
AR ERVINGIHEE A L TR Sy NS 1 A R 3 T AN 7
PR R AR T A A WL AR

TERR IR R R AL I A, B AE 5 IR TS 7T DAL
WZE ARSI R PR il oG R UTTE . /T
ANFEFH WSS , R IE T T X 0 45 8 A
W HARGRMAER T, BMFHZE L N EA
BUBIEI AL, S8 2 22 (R A Ul 0 e 278 BILSE o
S0 R A X AR B 11 I ) T R ¢
KL, B ERE DA WA Y R, 2
RIFR CIAGR IR Eh 0 ) 5 A AL K A= R 0 A2
PRI AR IR A, FEC R RS ) — A A ] 4
L R 202, A8 2 5 Ve U0 1 R T AR floh S8
TG R AR 5 ML 170 S5 oy A B, (75 A 0 v 0




o b B e R
- 502 - http : //www.sysydz.net 45 3
PERT, AR IR A R A8 e, BRI 15(4) :817-829.

T B TRIA DR 285 5 | JHG 5 A LS 3 ik v AR ) 22
5, P ECAE AR E A — M S B U v
o AERIBPE” BRAIE . XSSP A BRI
—EH,

XA E TR SN TS0 A 5 AL
Jrlese Bl A R UL, TERR IR ER T i T
PR B O B R 2 R DI AR G R 4 ke
SE STV S5 0 s 1, ATk — 25 R e T R 7 %
AN, R AT B 3R W) A et v W P A
i, X BRI PP B OCE L, AR
TR ER A LT A ik 10 B ECHAR G . IRLIE R
PRERAE IR A FPIRARIRZS A RAL A B T S iz
(LS E"Jﬁﬂﬁﬁwﬁ%ﬁﬁﬂﬂ?ﬁﬁﬂﬁﬁ%ﬁ X Tl
‘Zﬂﬂ‘iﬁf ? AR ERIRE R DU B TR A R Y

i1
4 énlb

(1)AE’{}EJ\FEPE’JT/*7QM TN
V(AT A8 SRERKE T, . RRET Y

PEHEGURAT HLITR R i A 0 E‘piﬁz TWWEE Glib)
PR KRB AT A MR, 5 & A R s AR R A
R A 2 3

(2) BRERER )5 4 ML A4 s i BT 7, B9
A BN, RBRRIRERT W, T, PR
FIERE  HEBRTE M A SR A AN B TR
(BRI A %nﬁf}%@ﬁ%ﬁar‘%m%m WA BRER 1A ML
o o TS 8 o AR A AL AR A R T4y, R
AT, KA,

(3) WRFR ER B A7 IR 25 6 A J e BV A 3
i, 76 & F A, MK T ALK, A
B S DUBUA ML I 4 o T B R B R R )
XA LT RARE i i A AR S S e 4, DABRL IR
FRIRAF BPIRAS A LR B AL RE R
Yot/ i U S T A R

SE 30k :

[1] SEEWALD J S.Organic - inorganic interactions in petroleum-
producing sedimentary basins [ J |. Nature, 2003, 426 ( 6964 ) ;
327-333.

[2] SUN Yuzhuang. Influences of secondary oxidation and sulfide
formation on several maturity parameters in Kupferschiefer [ J ].
Organic Geochemistry,1998,29(5/7) :1419-1429.

[3] SUN Yuzhuang, PUTTMANN W.Oxidation of organic matter in
the transition zone of the Zechstein Kupferschiefer from the

Sangerhausen Basin, Germany [ J ]. Energy & Fuels, 2001,

[4]

[5]

(6]

[7]

[8]

[9]

[11]

[12]

[13]

[14]

SUN Yuzhuang, PUTTMANN W.The role of organic matter during
copper enrichment in Kupferschiefer from the Sangerhausen Ba-
sin, Germany/[ J].Organic Geochemistry,2000,31(11) ;1143 -
1161.

CAO Jian,XIA Liuwen, WANG Tingting, et al. An alkaline lake in
the Late Paleozoic Ice Age (LPIA) ;a review and new insights into
paleoenvironment and petroleum geology [ J ]. Earth-Science Re-
views,2020,202.:103091.

WU Linmei,ZHOU Chunhui ,KEELING J et al.Towards an under-
standing of the role of clay minerals in crude oil formation,migra-
tion and accumulation [ J ]. Earth-Science Reviews, 2012,
115(4) :373-386.

FIH BACT R ER Y T S A AU EAE TS [ D] 5 &
LR (4R, 2000,

WANG Juan.A study on interaction of source rock and oil with
evaporates in saline-lake facies[ D ].Qingdao: China University
of Petroleum ( East China) ,2009.

Sy R IRAEAE 2R, A S 2 TR e U IUA A e
ARRFZ [ ] PR AR R (A ARER) ,2013,35
(1):43-51.

MA Zhongliang, ZHENG Lunju, LI Zhiming, et al. The effect of
salts on hydrocarbon generation and expulsion of argillaceous
source rock[ J].Journal of Southwest Petroleum University ( Sci-
ence & Technology Edition) ,2013,35(1) :43-51.

DING Kangle, WANG Shasha, LI Shuyuan, et al. Thermochemi-
cal reduction of magnesium sulfate by natural gas:insights from
an experimental study[ J].Geochemical Journal,2011,45(2) :
97-108.

ERIC, FRLRWE , FRLL B A0 JE At T e A A Jt it
BT[] AR S & , 1997 ,24(3) :21-23.
LI Shuyuan, GUO Shaohui,ZHENG Hongxia. A study of catalytic

3 R B ) 2

degradation kinetics of fanshi lignite[ J ].Petroleum Exploration
and Development, 1997,24(3) .21-23.

BIEF NSO, B &, 5. TSR M B A i & 4 15
W RS B [ T ] WM UL, 2016,21(3) :29-38.

LUO Houyong, LIU Wenhui, WANG Wanchun, et al.Simulation
experiment of TSR effects on hydrocarbon generation of bitumen
in carbonate rocks[ J].Marine Origin Petroleum Geology,2016,
21(3) :29-38.

RIEE 5 By SR WA DL R BN S8R AT 5T [ )] Bk
1k2% 1994 ,23(S1) :173-181.

WU Deyun, ZHANG Guofang. Simulation experiment study on
hydrocarbon generation from organic matter in saline lake facies
rocks[ J].Geochimica,1994,23(Sl) :173-181.

FIVK ARG SCRA HBIX 5 2 R SRR S D).
b i E U BOR A (A sT) 2011,

MU Xiaoshui.Hydrocabon reservoir formation mechanism and pattern
for saline series in Wenliu area, Dongpu Depression [ D ]. Beijing:
China University of Geoscience ( Beijing) ,2011.

F RS AR XS 58T 300 & X A B B U 2R
FERAU BORUISE 0 [ )] A Fhm 8L, 2022,29(5) 113118,
MENG Qinggiang, LI Jingzhou, LIU Wenhui, et al. Simulation



%3

0 FFE A IS T, S B—— USSR ARG P T 2R T Aa 2 )

- 503 -

[15]

[16]

[17]

[18]

[20]

[21]

[22]

[23]

[24]

study on the effect of gypsum-salt content on hydrocarbon genera-

tion in mature stage shale[ J].Special Oil & Gas Reservoirs,

2022,29(5) :113-118.

RGNS, F Gy AR, 55 B BUR G R B B TR A o 1
SR ST AT B [ T ] B Ih AR, 2021,28(6) :800-804.
SONG Jinpeng, TIAN Panpan, DAI Junjie, et al. Distribution

characteristics of gypsum-salt rock and petroleum geological signifi-

cance in Kuqa Depression of Tarim Basin[ J ] .Fault-Block Oil and

Gas Field,2021,28(6) :800-804.

WU Jia, QI Wen,JIANG Fujie, et al.Influence of sulfate on the

generation of bitumen components from kerogen decomposition

during catagenesis [ J ]. Petroleum Science, 2021, 18 (6):

1611-1618.

CHEN Xueze, LIU Quanyou, MENG Qinggiang, et al. Assessing

effects of sulfate minerals on petroleum generation in sedimentary

basins using hydrous pyrolysis: I. Light alkanes[ J].Marine and

Petroleum Geology,2019,110:737-746.

T3, A0 MR, 45 5805 R A 7 A o i R i R AL

FREBCARHIE[ ] RIR T, 2009,29(2) :23-26.

WANG Li,JIN Qiang, LIN Lamei, et al. Characteristics of quality

Tertiary source rocks in west Qaidam Basin[ J]. Natural Gas

Industry,2009,29(2) :23-26.

PN, WIT, FETE, 55 Sk R G b M AR S DA AR«

P DR TS 4 b B 0 [ ] e e <, 2021,

28(2) :179-186.

SHU Yuchuan,HU Guang, PANG Qian, et al.Characteristics of

source rocks of salt lake facies in Qaidam Basin: taking upper

member of Xiaganchaigou Formation in Yingxi region as an
example[ J |. Fault-Block Oil and Gas Field, 2021,28 (2) :

179-186.

G, A X S8 TR OR F 4 P AR A = AR AL WA A R

B[] DURREAAR 2001, 19(1) £ 125-129.

JIN Qiang, CHA Ming,ZHAO Lei.Identification of effective source

rocks in the Tertiary evaporate facies in the western Qaidam

Basin[ J].Acta Sedimentologica Sinica,2001,19(1) :125-129.

TR, TR, RO AT, S S8 T R A b P S T 2R T ST 2

BUATRRAEAEL T ] M s 4R ,2016,35(2/3) :329-338.

ZHANG Min,ZHANG Zhihuan,OU Guangtxi, et al.Characteris-

tics of shale gas reservoir rocks in Paleogene Ganchagou Forma-

tion, western Qaidam Basin [ J ]. Geological Bulletin of China,

2016,35(2/3) :329-338.

g, X0 b A, 5 SR AR G P IR TS R B

R Z S S B R R A [T il S B R,

2021,28(4) :46-54.

WU Jin,LIU Zhanguo,ZHU Chao, et al.Main controlling factors

of clastic reservoir property difference of Lower Ganchaigou

Formation in western Qaidam Basin[ J].Petroleum Geology and

Recovery Efficiency,2021,28(4) :46-54.

LI Meijun,SIMONEIT B R T,ZHONG Ningning, et al.The distribu-

tion and origin of dimethyldibenzothiophenes in sediment extracts

from the Liaohe Basin, East China [ J]. Organic Geochemistry,
2013,65:63-73.

ZHU Xiaojun,CAI Jingong,LIU Weixin, et al.Occurrence of stable

[25]

[26]

[27]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

and mobile organic matter in the clay-sized fraction of shale:signi-
ficance for petroleum geology and carbon cycle [ J ].International
Journal of Coal Geology,2016,160-161:1-10.

LEWAN M D.Sulphur-radical control on petroleum formation
rates[ J].Nature, 1998,391 (6663 ) . 164—166.

HUNT J M,LEWAN M D,HENNET R J C.Modeling oil genera-
tion with time—temperature index graphs based on the Arrhenius
equation[ J | .AAPG Bulletin, 1991,75(4) :795-807.

DU Pengyan, CAI Jingong,LIU Qing,et al. A comparative study
of source rocks and soluble organic matter of four sags in the
Jiyang Depression, Bohai Bay Basin, NE China[ J]. Journal of
Asian Earth Sciences,2021,216.104822.

WANG Min,SHERWOOD N, LI Zhongsheng, et al.Shale oil occur-
ring between salt intervals in the Dongpu Depression, Bohai Bay
Basin, China [ J ]. International Journal of Coal Geology, 2015,
152.100-112.

SR, (AT | BARHR , 258 S R 23 3t P o J P 1A T 10 it U
AL AL T] A =EdR ,2018,39(6) :674-685.

ZHANG Bin,HE Yuanyuan,CHEN Yan,et al.Formation mecha-
nism of excellent saline lacustrine source rocks in western
Qaidam Basin[ J].Acta Petrolei Sinica,2018,39(6) :674-685.
TLARA 32 -2 K0, 45 Eh il S B iR Bl AL s 7
R[]I AR H ARAE, 2004 :224-242.

JIANG Jigang ,PENG Pingan,FU Jiamo,et al.Generation , migration
and accumlation of oils and gases in hypersaline lacustrine basin,
China[ M ].Guangzhou ; Guangdong Science & Technology Press,
2004 :224-242.

HE Jinyi, CAI Jingong,ZHU Xiaojun, et al.The role of soluble
organic matter in shale oil “sweet spots” prediction:an investi-
gation of shale with different lithofacies in the Dongying Sag[ J].
Frontiers in Earth Science,2021,9.:718596.

ZEARTT MR SR, 45 JCHLER X T IS AR AR it 1
SEmI[J] Mk AE2,2002,31(1) :15-20.

LI Shuyuan, LIN Shijing, GUO Shaohui, et al.Effects of inorganic
salts on the hydrocarbon generation from kerogens[ J].Geochi-
mica,2002,31(1) :15-20.

TANNENBAUM E,HUIZINGA B J,KAPLAN I R.Role of minerals
in thermal alteration of organic matter—II;a material balance[ J].
AAPG Bulletin, 1986,70(9) :1156-1165.

TANNENBAUM E,KAPLAN I R.Role of minerals in the thermal
alteration of organic matter— I : generation of gases and con-
densates under dry condition[ J ].Geochimica et Cosmochimica
Acta,1985,49(12) :2589-2604.

e KT e, RIS O SR I BT S (] A
TS H T, 1990,12(2) :201-205.

GAO Xianzhi, ZHANG Wanxuan, ZHANG Houfu. Study of the
influence of minerals on pyrolysis[ J . Experimental Petroleum
Geology,1990,12(2) :201-205.

RS oK U R, A R R A A R AL A BTAR [T
AT, 1991,13(3) :222-237.

CAO Huiti,ZHANG Yigang, XU Xiang,et al.A new understanding
of hydrocarbon generation mechanism of carbonate rocks[ J ].Experi-

mental Petroleum Geology,1991,13(3) :222-237.
(F#% 527 W)



553 1 M IESR, 5. BOE I IR SCHE IR (b~ # R —— LSRR 22 4 A K A IR 2H 5 1) - 527 -

#%,2014,32(4) :790-796. ters:a case study on liquid hydrocarbons from type Il source
CHENG Xiong, CHEN Xiaohui,ZHANG Min.Origin of 17a(H)- rock under HTHP hydrous pyrolysis[ J]. Oil & Gas Geology,
rearranged hopanes in Upper — Palaeozoic coal-bearing source 2015,36(4) :573-580.
rocks in northeast Ordos Basin[J].Acta Sedimentologica Sinica, [50]  BAZGAK, sk SR SR I S 56 b T HE 722 e IS AR AL BB AE B
2014,32(4) :790-796. R[] BT, 2016,30(4) :871-879.
[47] KRB, B0, Z0E SRS R EHEE RS LA CHEN Julin,ZHANG Min. Rearranged hopanes compositions in
WIRZE R B SRR ] MR R 2% ,2007,36(3) :253-260. pyrolysis experiment of crude oil and geochemical significance[ J ].
ZHU Yangming,ZHONG Rongchun, CAI Xunyu, et al.Composi- Geoscience,2016,30(4) :871-879.
tion and origin approach of rearranged hopanes in Jurassic oils [51] SU Kaiming, CHEN Shijia, HOU Yuting, et al. Application of
of central Sichuan Basin [ J |. Geochimica, 2007, 36 ( 3): factor analysis to investigating molecular geochemical characte-
253-260. ristics of organic matter and oil sources:an exploratory study of
[48] SKICIE,Hpfe, AREL 45 50 R £ W 4 M It 4 4 AN R R VR A the Yanchang Formation in the Ordos Basin, China[ J].Journal
17a(H) - HEZE S (0 43 A7 S Hb a8 SC )] E Rk of Petroleum Science and Engineering,2022,208 ;:109668.
(D %5 #hERRI) ,2009,39(10) ; 1438-1445. [52]  BRUEIN, SRA, XIFR, 5. 50 /R 22 1 i i i — SR e e X =
ZHANG Wenzheng, YANG Hua,HOU Linhui, et al.Distribution B RIER 6 B Rt R [T AWM 5 &, 2019,
and geological significance of 17c ( H)-diahopanes from different 46(2) :241-253.
hydrocarbon source rocks of Yanchang Formation in Ordos Basin[ J]. CHEN Shijia, LEI Junjie, LIU Chun, et al.Factors controlling the
Science China ( Series D: Earth Sciences ), 2009, 52 (7): reservoir accumulation of Triassic Chang 6 Member in Jiyuan —
965-974. Wuqi area,Ordos Basin, NW China[ J ].Petroleum Exploration
[49]  PIMEEE, sk T, REAR, 55 A WhR S AL A W U S8 and Development,2019,46(2) :241-253.
BALHLAL K S DL B JR VR A HTHP A2 HE R PR L 2 [53] SU Kaiming,CHEN Shijia, HOU Yuting,et al.Geochemical characte-
SR 1] A S RIS R, 2015,36(4) :573-580. ristics , origin of the Chang 8 oil and natural gas in the southwestern
SUN Lina, ZHANG Zhongning, WU Yuandong, et al. Evolution Ordos Basin, China|[ J].Journal of Petroleum Science and Engi-
patterns and their significances of biomarker maturity parame- neering,2021,200 ;: 108406.

(k3% 503 W)

[37] 0% R EDE (H 55, 45 2R DURR IR BT R il o A 1K) classification [ J ]. Marine and Petroleum Geology, 2021, 130;
SRR ORI BEUURR YA DL [ 1] BH24 18 4, 2000, 105099.
45(S1) :2689-2694. [42] KM 5K, A HEBG, A5 H A X 5 e TR S A
PENG Ping’ an,SHENG Guoying, FU Jiamo, et al. The genesis ROF ] - LA S 35 R 480 1l 0 - 3 i DX 0 [0 . DR 2 A
of immature oil in the sedimentary environment of salt lakes is 2016,34(3) :563-570.
related to the organic matter deposited during the carbonate ZHANG Jinning, ZHANG Jingong, YANG Qianzheng, et al. The
sedimentary stage[ J | .Chinese Science Bulletin,2000,45(S1) ; control effect of gypsum—salt rocks on formation and distribution
2689-2694. of overpressure:a case of Shizigou area,Qaidam Basin[ J].Acta
[38] FAURE P,JEANNEAU L, LANNUZEL F. Analysis of organic Sedimentologica Sinica,2016,34(3) :563-570.
matter by flash pyrolysis—gas chromatography —mass spectrome- [43] &5 A0H , EIE UG TUERA IR RS /3G [T ]
try in the presence of Na-smectite ; when clay minerals lead to A R 25 (B ARBIERR) ,2008,32(4) :19-23.
identical molecular signature [ J ]. Organic Geochemistry, 2006, JIN Qiang,ZHU Guangyou, WANG Juan. Deposition and distri-
37(12) :1900-1912. bution of high-potential source rocks in saline lacustrine envi-
[39] DEMBICKI H.The effects of the mineral matrix on the determina- ronments[ J].Journal of China University of Petroleum ( Edition
tion of kinetic parameters using modified Rock Eval pyrolysis[ J]. of Natural Science) ,2008,32(4) :19-23.
Organic Geochemistry,1992,18(4) :531-539. [44]  BRME, ZERMF, oI 2 AR B 8 46258 X R A s
[40] EGLINTON T I, ROWLAND S J, CURTIS C D, et al. Kerogen- WAL AR A B A b 5 3 ST T ] B AR R, 2018,
mineral reactions at raised temperatures in the presence of water[J]. 32(6) :1125-1136.
Organic Geochemistry,1986,10(4/6) :1041-1052. CHEN Xiangfei, LI Sumei, ZHANG Hongan, et al. Controlling
[41] QI Wen,WU Jia,XIA Yanqing,et al.Influence of ionic composition effects of gypsum=—salt on hydrocarbon generation of source rocks
on minerals and source rocks:an investigation between carbonate- in Dongpu Sag and its significance on petroleum geology [ J ].
type and sulfate-type lacustrine sediments based on hydrochemical Geoscience ,2018,32(6) :1125-1136.

(%E RXH)



