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Evaluation and optimal selection of Carboniferous Kalashayi Formation source rocks in
southwestern Tarim Basin
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(1. Sinopec Petroleum Exploration and Production Research Institute, Beijing 102206, China; 2. Petroleum Geology Technology Co., Lid.,
Beijing 100044, China; 3. Wuxi Institute of Petroleum Geology, Sinopec Petroleum Exploration and Production Research Institute, Wuxi,
Jiangsu 214126, China)

Abstract: The study explores the abundant oil and gas reserves in the Carboniferous of the southwestern Tarim Basin, with a specific focus
on the source rocks of the Carboniferous Kalashayi Formation. By conducting kerogen identification, total organic carbon(TOC) testing, and
thermal simulation, the research revealed that these mudstone source rocks primarily consist of Type Il kerogen. Their TOC ranged from
0.2% 1o 2.8%, averaging 1.0%. The thermal maturity of the rocks, indicated by a vitrinite reflectance (R,) greater than 0.7%, varied across
different areas. The hydrocarbon generation history of these source rocks was also examined. In the Magaiti slope, the rocks underwent two
phases of hydrocarbon generation: one during the Late Hercynian period and another during the Himeyama period. In contrast, in the Bachu
bulge, there was only one hydrocarbon generation phase, occurring during the Late Hercynian period. The source rocks in the Magaiti slope
are considered mature and are still generating hydrocarbons, influenced by factors such as source rock thickness, TOC, maturity, and the
history of hydrocarbon generation and excretion. Furthermore, the source rocks in the western piedmont zone were identified as having the
best quality and the highest hydrocarbon generation intensity.

Keywords: southwestern Tarim Basin; Carboniferous; Kalashayi Formation; source-rock evaluation; thermal simulation
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Fig. 2  Sedimentary facies planar of Kalashayi Formation, carboniferous in southwestern Tarim Basin
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Fig. 3  Thickness in hydrocarbon source rock Carboniferous Karashayi Formation of southwestern Tarim Basin
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Table 1 Kerogen types of Carboniferous Kalashayi Formation source rocks in southwestern Tarim Basin
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Fig. 6 Current R, distribution of carboniferous Kalashay Formation source rock in southwestern Tarim Basin
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JIA Chengzao. Breakthrough and significance of unconventional oil
and gas to classical petroleum geological theory[J]. Petroleum
Exploration and Development, 2017, 44(1): 1-11.

ARA R, HEOCE, EEW, SF L P E IUAURIE PR TR (—)
1. AR5 TT &, 2015, 42(6): 689-701.

70U Caineng, DONG Dazhong, WANG Yuman, et al. Shale gas in
China: characteristics, challenges and prospect ( 1 ) [J]. Petroleum
Exploration and Development, 2015, 42(6): 689-701.

BASCR, FOE, ZREE, AR P E A SRR ) MO RARRR
kA b LA T T RERRE, 2012, 14(7): 46-52.

ZHAO Wenzhi, DONG Dazhong, LI Jianzhong, et al. The resource
potential and future status in natural gas development of shale gas in
China[J]. Strategic Study of CAE, 2012, 14(7): 46-52.

L, JEE, e, 55 IR DU R IR R TT & A
SelJ). RERRTOL, 2014, 34(12): 1-15.

DONG Dazhong, GAO Shikui, HUANG Jinliang, et al. A discussion
on the shale gas exploration & development prospect in the Sichuan
Basin[J]. Nature Gas Industry, 2014, 34(12): 1-15.

RGN, BRAT, 55 . oh R R DA IR R A ], H 2 R 2%

6]

2016, 23(1): 74-86
ZHANG Jinchuan, YANG Chao, CHEN Qian, et al. Deposition and
distribution of potential shales in China[J]. Earth Science Frontiers,
2016, 23(1): 74-86 .

AR T R T A R TT A TIPS L. i
SEATM 5 IT &, 2019, 9(5): 1-13.
FANG Zhixiong. Challenges and countermeasures for exploration and
development of normal pressure shale gas in southern Chinal]J].
Petroleum Reservoir Evaluation and Development, 2019, 9(5): 1-13.
FEXT, HHAEA, B, AF R B IECA PN AR o SRR H: LA
TR A M 1% 2380 U1 Sk (51 (). M ERRR A (e ) M Jo R 224,
2012,37(3): 535-544
LU Shuangfang, MA Yanling, CAO Ruicheng, et al. Evaluation
criteria of high—quality source rocks and its applications: Taking the
Wuerxun Sag in Hailaer Basin as an example[]J]. Journal of Earth
Sciences (Acta of China University of Geosciences), 2012, 37 (3):
535-544.
BRI T BTSSR B EOR TR PRI A
h2FR, 2024, 45(1): 1-14.



656

SRARNIL, 25 35 VE R 1 5 R R RALER IR PR 5 ik

2024 4F
B4t 4l

[10]

[11]

[13]

[14]

[15]

[16]

[17]

JIA Chengzao. Prospects and five future theoretical and technical
challenges of the upstream petroleum industry in ChinalJ]. Acta
Petrolei Sinica, 2024, 45(1): 1-14.

LR, A GF L RS VYRR AR | o SR A T B A
AT ARAEAh 2 4], 2016, 40(6): 18-25.
TIAN Lei, CUI Haifeng, LIU Jun,

et al. Analysis on the

paleogeographic framework of the early-middle Cambrian in
southwest depression of Tarim Basin[J]. Journal of Northeast
Petroleum University, 2016, 40(6): 18-25.

AR . B P DB R A I A e R R S DU 2 T 2 A
FEID]. Bk HoMHE TR, 2023,

HAN  Rui. Mixed deposition and sequence stratigraphy of
Carboniferous in Altash section, southwestern Tarim Basin[D].
Guilin: Guilin University of technology, 2023.

ARV, T, X, 45 BB VY R ) A s R R B AR X
1. TPE b, 2016, 21(6): 34-42.

CUI Haifeng, TIAN Lei, LIU Jun, et al. Hydrocarbon accumulation
pattern of reservoirs in Maigaiti Slope, Southwest Tarim depression
[J]. China Petroleum Exploration, 2016, 21(6): 34-42.

FEGEH, BOEDR, PRUURK, 45 . 09 B0 LI el T DT 284 R B )
BITRIGMI). AT, 2012, 28(2): 2591-2601.

CHENG Xiaogan, HUANG Zhibin, CHEN Hanlin, et al. Fault
characteristics and division of tectonic units of the thrust belt in the
front of the West Kunlun Mountains[J]. Acta Petrologica Sinica,
2012, 28(2): 2591-2601.

FIEE, WAL, AR5, S VIR AT XA R LA R R —
T AT RS WERAT D PG R, 2023, 28(4): 34—
45.

WANG Qinghua, YANG Haijun, LI Yong, et al. Major breakthrough
in the Carboniferous—Permian in Well Qiatan 1 and exploration
prospect in the piedmont southwestern Tarim Basin[J]. China
Petroleum Exploration, 2023, 28(4): 34-45.

B, £, 8B H, 5. IR b XA 256 T
——— DR BRI PO R I A1k R IR IA R T, padL R
HeCASRPBIERL, 2018, 48(2): 261-267.

LIAO Xiao, WANG Zhenliang, FAN Changyu, et al. The
comprehensive evaluation of source rock in low—exploration area: A
case study on the Carboniferous source rock in southwest Sag of Tarim
Basin[J]. Journal of Northwest University (Natural Science Edition),
2018, 48(2): 261-267.

XTI, W PEE, AT . I RE 2 5 e 10y DX R 3 3 b 5 il <
ATHVEL]. AAREE TSR (SRR, 2004, 31(2): 157-161.
LIU Gaobo, SHI Zejin, SHE Xiaoyu. Regional tectonic evolution and
distribution of Bachu—-Markit[J]. Journal of Chengdu University of
Technology (Science & Technology Edition), 2004, 31(2): 157-161.
Ty 7 B, Hhdwe, EAHERI, 450U RS-V R R AR AR ke 1Y
DB SALL]. & A7z, 2000, 25(12): 3396-3406.

FANG Aimin, MA Jianying, WANG Shigang, et al. Sedimentary
tectonic evolution of the southwestern Tarim Basin and west Kunlun
orogen since Late Paleozoic[J]. Acta Petrologica Sinica, 2009, 25
(12): 3396-3406.

IR, B R B A e R PUBRARIEL]. A5 KRt
Jit, 2002, 23(1): 99-102.

GUO Qijun, ZHAO Xingmin.
carboniferous in Tahe region[J]. Oil & Gas Geology, 2002, 23 (1):
99-102.

Depositional ~ characteristics  of

[18]

[19]

[20]

[21]

[22]

[23]

[24]

X5 2L, BRER, RIS, 45 35 BUR S A7 ¢ B R RV R LIE 1]
J25 2P HZ SR G UFET. HBREL A (b L BR324, 2012,
37(5): 1051-1065.

LIU Zhanhong, CHEN Rong, SONG Chengbing, et al. Cyclostratigraphy
and sequence stratigraphy on Carboniferous Karashayi Formation of
Tarim Basin, China[J]. Journal of Earth Sciences (Acta of China
University of Geoscience ), 2012, 37(5): 1051-1065.

BRAT, K0 BE, BNRL, L REE A S R IR R TR A DU X
—— LUB SR P R M X A R SR RS AR AL R (T]. ek <
H,2023,30(2): 269-276.

HAN Rui, ZHANG Shangfeng, LUO Shunshe, et al. Mixed
sedimentary model of clastic rocks and carbonate rocks: A case study
of Karawuyi Formation of Upper Carboniferous in southwest Tarim,
XinjiangJ]. Fault-Block Oil & Gas Field, 2023, 30(2): 269-276.
YU B, sk B, B0, S5 B FEARSE 0G5 AR YR R AE—— L)
BT 58 A0 A 2 2R RV 20 DR (90100, 3 BT, 2023, 39
(4): 66-75.

GONG  Gaoyang, LUO Shunshe, et al.

Characteristics of Carboniferous reef in Heshilafu Formation at

ZHANG  Shangfeng,
Altash section in the southwestern margin of Tarim Basin[J]. Marine
Geology Frontiers, 2023, 39(4): 66-75.

TERIAZ, BB ZR . BEVY s M A R — B 20 U S i s PR AiE
PSRN Bt 7 B4, 2000, 12(3): 4-8.

DILIDAI, MUHATA. Study the relationship between depositional
characteristics and paleogeographical features in Carboniferous—
Permian of southwestern Tarim Basin[J]. Journal of Xinjiang
Petroleum Institute, 2000, 12(3): 4-8.

JBEIGE . B HL K b 7Y e 44 I R A A R e Y AR RO Il L
ARSI D], 792 PYHE R, 2019.

LIAO Xiao. Meso—Cenozoic tectonic evolution characteristics and its
controlling effects on hydrocarbon accumulation in the Southwest
Depression of Tarim Basin[D]. Xi’an: Northwest University, 2019.
XEE, AR, By, 25 . 3 R G RS 7Y ma s e o 2R ARG s 1
FRERTEL I B R R LT RIR AT, 2023, 43(9): 61-72.

LIU Jun, TIAN Lei, YANG Lisha, et al. Particularity of Paleozoic
Hydrocarbon Accumulation Conditions in the Southwest Tarim
Depression and its implications for petroleum exploration[J]. Natural
Gas Industry, 2023, 43(9): 61-72.

B R ks, TRIIRK, 55 . 04 R B SR TR A BRI L AT
BURBEHE 8 3L B 5, 2011, 29(3): 319-323.

ZENG Changmin, ZHANG Liang, LEI Ganglin, et al. Biomarkers
characteristics of source rocks of southwest Tarim Depression and its
signification for sedimentary environment[J]. Xinjiang Geology,
2011,29(3): 319-323.

I, TRk, MRaT, 45 500 R 0 A G s s R AL AR S
R[], AR, 2015, 36(10): 1221-1233.

HU Jian, WANG Tieguan, CHEN Jianping, et al. Geochemical
characteristics and origin patterns of oils in periphery of
southwestern Tarim Basin[J]. Acta Petrolei Sinica, 2015, 36 (10):
1221-1233.

TR, SRARME, BRBOMR, 55 . 8500 B IERI IR IX FI 2 L RAR A0k
TR0 FEFH AR, 2003, 11(3): 47-49.

XU Xingyou, ZHANG Linhua, CHEN Zhilin, et al. Natural gas
source in Hecan 1 of southwest Tarim Basin[J]. Special Oil and Gas
Reservoirs, 2003, 11(3): 47-49.

(4h# RIE)





