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types of resources in one basin, and they have prominent resource advantages in China’s large onshore basins. However, the degree of resource
exploration is low, and there are a large number of mining rights blank zones, which are the major targets for favorable area screening and mining
rights and resource space expansion of oil companies in the future. After analyzing new discoveries, summarizing new geological understanding, and
correlating hydrocarbon accumulation conditions and resource potential in mining rights blank zones with the adjacent exploration areas, the study
results indicate that: (1) The Upper Paleozoic coal seams and dark mudstone have a large thickness and high hydrocarbon generation intensity, and
the structural settings are stable in Wanzhen area in the middle section of the eastern basin margin, showing exploration potential of tight gas and
deep coalbed methane in the Upper Paleozoic. (2) The Carboniferous-Permian coal seams have a large residual thickness and moderate burial depth
in Hangjingi and Dongsheng areas in the northern basin margin, which are favorable areas for coalbed methane and coal chemical industry. (3) The
continental shelf facies shale was developed in the Middle-Late Ordovician in the western basin margin, with a wide area and good hydrocarbon
source conditions. Multiple platform marginal reef or fractured type oil and gas reservoirs mainly supplied by source rock in Ulalik Formation (Pingliang
Formation) have been discovered. Based on the study of preservation conditions, it is believed that Shigouyi syncline and Taole fault terrace zone in
the western basin margin are favorable areas for discovering the Lower Paleozoic carbonate and marine shale oil and gas reservoirs. (4) Among the
surrounding basins, Linhe Depression in Hetao Basin is the most favorable exploration area. Two sets of high-quality source rocks were deposited in
the Lower Cretaceous Guyang Formation and the Oligocene Linhe Formation in most areas in Linhe Depression, with strong hydrocarbon generation
potential. Surrounding the main hydrocarbon generation Naoxi sub-sag, multiple sets of deep strike slip faults were developed in the southeast fault
terrace zone, showing good connection to source rock. The high-efficiency hydrocarbon accumulation mode has been confirmed. (5) The Triassic and
Jurassic source rocks were developed in Liupanshan Basin with good hydrocarbon generation conditions similar to those in Ordos Basin. The deep
formations in the basin are worthy of further exploration. (6) The saline lake facies source rock in Qingshuiying Formation and oil-bearing structures
were proved by wells in Yinchuan Basin. The structural belt in the peripheral mature hydrocarbon generating sag in the northern basin is a favorable
orientation for exploration. (7) Weihe Basin and Huhe Depression in Hetao Basin are located in economically developed areas, and abundant shows
of water soluble helium gas, geothermal energy, and biogenic gas have been penetrated by drilling activities. The oil and gas co associated resources
in these areas are complementary to conventional oil and gas exploration, and the in-situ transformation and comprehensive utilization of resources
can be achieved. After study, it is suggested that 10 new mining rights should be established and planned in favorable areas such as Wanzhen, Heyang,
Hangjingi-Zhungeerqi, Taole fault terrace zone, and Shigouyi syncline in Ordos Basin, Haiyuan-Guyuan Sag and the piedmont nappe structural belt
in Liupanshan Basin, the southeast fault terrace zone in Linhe Depression and Huhe Depression in Hetao Basin, as well as Pingluo Sag in Yinchuan
Basin. In addition, it is recommended that relevant companies should strengthen the pre evaluation and pre research in mining rights blank zones, and
actively evaluate and demonstrate oil and gas potential in new blocks, so as to lay the foundation for maintaining the dynamic balance between farm-
in and farm-out of mining rights and ensuring survival space of oil companies.

Key words: Ordos Basin, Hetao Basin, Liupanshan Basin, Yinchuan Basin, Weihe Basin, oil and gas mining rights, oil and gas mining rights blank
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Fig.6 Thickness map of Guyuan Formation source rock in Hetao Basin (modified after reference [27])
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(modified after reference [24])
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102 OE A R 2023 4E 528 %
x1 SPREFEMKRINEZHEIRHMST X BERR
Table 1 Newly proposed oil and gas mining rights blocks in Ordos Basin and its surrounding basins
e e 3 i W R ik HoF GO
. T B o TR, AR
I E 1 B e K. E GogS/IRI| e 1
i 2 LS "ﬁ‘*ﬁ%ﬁ%ﬂ;@ K. E B W, Bk >
B | WRENHS | bR o—p | s wemme | o BRELA
TEL | RSNG| B o | mww wemme | R AR A
" iy T B e T, AR,
I 7Y E i K. E G B 5
S g | FRRE BRIy g A S i 6
T )11 T E AL *’?fﬁg 7
B | SRS I R B c—P WS, BET. v, @?ﬁfﬂ* 8
BURERS | SRS N T B c—p WIZS. BT i, gﬁfﬂ ’ 9
o SRS W A LR c—p B LI, R 10
4 1Y AR XN IR R X 0 A0 B il T 45 1F, PR A= 3R R K
3

ShRZ M A R AP 2 H X AR, R EAE
FERTED R GUS, A TC R BITBUR SR, B E K
BT, AtERERy SHaRBRSE, £4
SCREAIHT AN T bk . SRRt A T AF, fn
REW TAERSA, R — L83 AR E HhE
BRI AR, b DEBCE B, 4 HIE
FONRR R, Frib)E, PR B H
BEATRGEERIER, B DX £ 2 R BT IR A Bh 1T
KEWTTAHT R BT A A AL RS )
IR, A AL

(1) SP/RZ W BHALSHIRBER ., HUHR S X e
AR, A RBER™ . R 45 o A o, dnfrHE
BRCBmAR, R AFIXEE R e, dIhE R
T, FAbGems B OISR T 2 B DR A X e
BEAL ToRVE A, EE e FeiIt, %Ki =
S A, SRR SRR S AR X B E HI R S 4L
@b S & BH X Pt B2 I JRAR DI . RT3 5R 5 8
HEE LR,

(2) SPRZMAIARG B, MigkE, R
P2 AT, LB RIE R o A I ECE kR, 2R
G AR B, (H sl g X, BT
A T RERBARAP X DGR TR R B, T

B TR A AT RENE, A X e kS B R PR B

(3) MEZMIERHE LRI T REMS, I
ULz A XA PR AR S, AT, s
FHRRE, ah U ZE . USSR RE BORHY F T AL B
Sk, SE AR E — e R gk, of
— RN, B, EESE, FRnE S
ABLC (W BLX) AR 2L, AN 75 Kl 44
B 3 AN X IR AR i 8

(4) NG, Az AR, i
IS S RRAL A AN EAE, S B IR =
AR, WP R EBA B A T EZ KR R
B MCR TR THEM . SR A SRR 6 L,
SRIERIETE . S kAR, Uk @ik E S
LGRS T, FHA B DB — L RS FERT b
RSB S LE, 7% SCHb B oy A, RRGEE A
GEHI B & 1 o

(5) SB/RZITAIPESZE A IR L, RS
MR, RAFFMRRHE, HI—J7HBCO IR,
SRbE iR R . AL, R IRIEEOR, fEd
HTRTURH IR SRR L, E— D RGeS
AFRIRA 55— MEE G BOR TE R, &
AL T T T X 2 2 O R A28 SRV P, S BT A S e
MO DX TBREGHT S, TIPS IX. £ OTFHE,



% 6 1]

RS SRRZIT ARG RSN 2 A A XA R R DT IfFFE 103

ACH” HIRE I R .

(6) SB/RZ Wi ab G = A X+ T 2,
BRALE IR T8 AR & AR, B3R
IO, BEATFTIDTERAE RO Tk, X LEM X A A IAEE
FLERNESS o R AR R R Fro A, (E5H/R £ Wi &t
D GIEA KT Tl A b, S0 2 T £
B, SerpEEER TAOV M 5fERib, % FULE
JREH, e A L0 %5 T 2L I HE AR SZRE D . 3K
A, horE . TR, DL E S,
FEE ZAHSCHEB TR S HEA N AR AL ERIX . 5
LIRS A SR ROES IS SR P OTARS IS S
Kb g ge, VEAfE & Hik X e E 7T, AL
Je B SR AR LA e etk H LR e A
AR AR At

SE

(11 FpTh, JAfEse, B, % . SPURZHE AR 7 — & RMATE

WA BT R ke 5 X T5 1 ], Al 5 R AR, 2022,
43(5):1013-1023.
Guo Xusheng, Zhou Dehua, Zhao Peirong, et al. Progresses
and directions of unconventional natural gas exploration and
development in the Carboniferous—Permian coal measure strata,
Ordos Basin[J]. Oil & Gas Geology, 2022,43(5):1013—1023.

2] kppfbk, ORI, 2984, & . “T=07 SRR E HOR
il [R]. Abxt: ARG R ISR ST s, 2020:235-246.
Yang Hulin, Jiang Wenli, Li Denghua, et al. “13" Five Year
Plan” national oil and gas resources assessment project achievement
report[R]. Beijing: Strategic Research Center of Oil and Gas
Resources, Ministry of Natural Resources, 2020:235—246.

[B] MG, E&R, L5, % . B EE ARG KCEHERE D5

B 1. I ok o 5 R W, 2011, 18(5):31-33.
Hao Zhiwei, Wang Jinduo, Cui Hongzhuang, et al. Hydrocarbon
generation capacity analysis of Paleogene Qingshuiying Formation
Yinchuan Basin[J]. Petroleum Geology and Recovery Efficiency,
2011,18(5):31-33.

[4] @R . IR () SRR A PEFS [D]. 5% 1
Jbk, 2007.8-25.

Gao Shengli. Research about geological conditions of shallow
gas(biogenic gas) accumulation in Hetao Basin[D]. Xi’an:
Northwest University, 2007:8-25.

[5] RT3, AR, VFHPH, & . NE b iR R EE 21 U]
FEFRIMSR, 2015,22(1):16-21.

Guan Baowen, Zheng Jianjing, Xu Shiyang, et al. Analysis
of main factors of hydrocarbon accumulation in Liupanshan
Basin[J]. Special Oil & Gas Reservoirs, 2015,22(1):16—21.

(6] E>% . B 2 AT IR AF 57 & (M]. a2 BRPGFHAH AR ik
#, 2005:29-39.

Wang Xing. Occurrence and development of geothermal resources
in Weihe Basin[M]. Xi’an: Shaanxi Science and Technique
Publishing House, 2005:29-39.

(7] BBl TR IR R T s - Al R IR AN A TEOT (2015) [MI.

et FRERH R, 2017:94-102.
Oil and Gas Resource Strategy Research Center of the Ministry
of Land and Resources. National dynamic evaluation of oil and
gas resources(2015)[M]. Beijing: China Land Press, 2017: 94—
102.

(8] PR, Hwk, FE3X, % . SBIREZHTAHFEUHIT ARG I K TUE <
W ) M. dbxt: Frthiet, 2016:88-89.
Deng Kun, Bai Bin, Zhou Wen, et al. Evolution of sedimentary
structures and potential for shale gas exploration during the
Pingliang period in the Ordos Basin[M]. Beijing: Science Press,
2016:88—89.

O Aaz=sk, EHER, XML, % . SR 2GS E R L S5
A ML Jdbat: HhRRREL, 2010:66-98.
Bai Yunlai, Wang Xinmin, Liu Huaqing, et al. Tectonic evolution
of the western margin of the Ordos Basin and its relationship
with adjacent basins[M].
2010:66—98.

[10] f+4xfe, 6L, XFth, % . SPRZH A RA Bt R, &
SRR HAIE U], b ELaahhEE, 2019,24(4):418-430.

Fu Jinhua, Fan Liyong, Liu Xinshe, et al. New progresses,

Beijing: Geological Publishing House,

prospects and countermeasures of natural gas exploration in
the Ordos Basin[J]. China Petroleum Exploration, 2019,24(4):
418—430.

[11] #5754, MR, EI0RE, 5 . SRS 2 ARGH R BBt %
fe 5 En U] BEHBBI S EhEE, 2022,50(3):30—41.
Yang Xiuchun, Xu Fengyin, Wang Hongya, et al. Exploration
and development process of coalbed methane in eastern margin
of Ordos Basin and its enlightenment[J]. Coal Geology &
Exploration, 2022,50(3):30—41.

(2] #RRER, IR, ZEE, % . SURZHIAHARLGIE (B ) BTk
TR BVEH AR m 5335 U], BEHBIR S5, 2022, 50(12):1-16.
Xu Fengyin, Yan Xia, Li Shuguang, et al. Theoretical and
technological difficulties and countermeasures of deep CBM
exploration and development in the eastern edge of Ordos
Basin[J]. Coal Geology & Exploration, 2022,50(12):1—16.

[13] #hikfe, xlig), SEE0E, 2% . SPRZIRAHARG G X R LA
SRR [J]. BEm2F4R, 2018,43(6):1517-1525.
Zhong Jianhua, Liu Chuang, Wu Jianguang, et al. Symbiotic
accumulation characteristics of coal measure gas in Linxing
block, eastern Ordos Basin[J]. Journal of China Coal Society,
2018,43(6):1517—-1525.

[14] RALE, RIEHE . SRR IR A ARACSKIG 4 rF 380 < s g
RFAIE B Bh B gmle [J]. P e, 2021,26(3).53-67.
Mi Lijun,
exploration breakthrough in Linxing—Shenfu tight gas field,

Zhu Guanghui. Geological characteristics and
northeastern Ordos Basin[J].
2021,26(3):53—67.

[15] f+ate, TN, 2855, 2 . SRS AHARTOREE | R R DY
BERAR DU R BB DT 1) [T]. ARSIk, 2021,41(12):17-27.
Fu Jinhua, Yu Zhou, Li Chengshan, et al. New discovery and

China Petroleum Exploration,

favorable areas of natural gas exploration in the 4™ member of
Ordovician Majiagou Formation by Well Mitan 1 in the eastern
Ordos Basin[J]. Natural Gas Industry, 2021,41(12):17-27.

[16] fff, fESehk, Ef, & . SP/RZIN A A B B R R A FRERE
7% [J]. & dghse, 2015,27(2):38—45.
Yi Wei, Xiong Xianyue, Wang Wei, et al. Study on occurrence
features of coalbed methane in Heyang area, Ordos Basin[J].
Lithologic Reservoirs, 2015,27(2):38—45.



104 O A BB 2023 4F 28 %%
(17) F0E, XK, Belosk, 2 . SRSHTESIRIBE GR— AR [25] KL, dkBitk, T/, & . 0Es A MG I Wi = 1 1 o 25 R B

[18]

[19]

[20]

[21]

[22]

[23]

[24]

DURRIR 2 ROHA2 SR 1. A seges e, 2013,35(6):646—650.
Wang Xiaohong, Liu Dameng, Yao Yanbin, et al. Carboniferous—
Permian coal—bearing depositional system and its controlling
role of coalbed methane in Hancheng area in Ordos Basin[J].
Petroleum Geology & Experiment, 2013,35(6):646—650.

APARE, BRIOMS, LA, S5 . AR T R ER AR R SR Y
s SC T, AR 591K, 2019,46(2):195-204.

Zou Caineng, Chen Yanpeng, Kong Lingfeng, et al. Underground
coal gasification and its strategic significance to the development
of natural gas industry in China[J]. Petroleum Exploration and
Development, 2019,46(2):195—204.

JERER, Bizata, SKAR, 5 . ShR 2 AR TUA B R %
B AR, 2023,44(2):253-269.

Xi Shengli,
significance of marine shale oil exploration in Ordos Basin[J].
Acta Petrolei Sinica, 2023,44(2):253—269.

R, EEHE, U, % NEILRH RS E D SHEEIE
FeiFRFsE (3], A TRH, 2014,33(11):75-79.

An Shaole,
characteristics of the gravity field and deep research of

Wei Jiayi, Zhang Caili, et al. Discovery and

Wang Xinxin, Li Guangxiang, et al. Structure
southwest Liupanshan Basin[J].
Application, 2014,33(11):75-79.
Bl WIRRSR . SA e B s A bR 1. B
FEAHHLR, 2001,22(3):192-195.

Hu Sherong. Tectonic evolution and oil—gas

Petrochemical Industry

Yang Fuzhong,
exploration during the Mesozoic and Cenozoic in Liupanshan
Basin[J]. Xinjiang Petroleum Geology, 2001,22(3):192—195.
WHE, B4R, LT . S AL G P P A E RFAE B 3 i A A X
T [J]. HBHE 1M, 2015,30(4):560—566.

Xie Qing, Yang Xingke, Jiang Kuan. Structural characteristics
of southwestern margin of the Liupanshan Basin and the
potential oil and gas area prediction[J]. Contributions to
Geology and Mineral Resources Research, 2015,30(4):560—566.
BRI, EFR, FE, 5. SRR A HPG e = R A
A g U] A 5%, 2006,33(1):6—-13.

Zhao Wenzhi,
and tectonic reworking of the Late Triassic basin in western
Ordos Basin[J].
33(1):6—13.
SRBLEE, T, xlEfE, 5. wE IR KR D X rh—
AR ATILRHE 1. Ak 5 R, 2020,41(6):1139—-1150.
Zhang Ruifeng, Yu Fusheng, Liu Xiheng, ef al. Evolutionary

Wang Xinmin, Guo Yanru, et al. Restoration

Petroleum Exploration and Development, 2006,

characteristics of Linhe Depression and its surrounding areas
in Hetao Basin from the Mesozoic to Cenozoic[J]. Oil & Gas
Geology, 2020,41(6):1139—1150.

[26]

[27]

(28]

[29]

[30]

(31]

(32]

HISEE S UGR D). A ee, 2018,23(5):1-11.

Zhang Yiming, Zhang Ruifeng, Wang Shaochun, et al. Practice
and understanding of great discovery in oil and gas exploration
in Linhe Depression of Hetao Basin[J]. China Petroleum
Exploration, 2018,23(5):1—11.

hAe, XIRE, SRR, S . rEs abIRRRT ) R il R R iR K )
W o [J]. BB BT, 2021,35(3):871—882.

Shen Hua, Liu Zhen,
accumulation process and exploration potential in Linhe
Depression, Hetao Basin[J]. Geoscience, 2021,35(3):871—882.
R, KR, AR, . mEGHIRR R b A RIS o T
P T [J]. BUACHBIT, 2021,35(3):850—860.

Wang Quan, Liu Zhen,

Shi Yuanpeng, et al. Hydrocarbon

Li Chenxi, ef al. Seismic prediction
for Mesozoic—Cenozoic source rock distribution in the Linhe
Depression, Hetao Basin[J]. Geoscience, 2021,35(3):850—860.
e, BRA, BUCE . E A SRS R R U]
FElfriih s, 2005,10(3):16-21,69.

Yang Hua, Li Mincai, Cui Yongping. Accumulation condition
and exploration prosects of biogenic gas in Hetao Basin[J].
China Petroleum Exploration, 2005,10(3):16—21,69.

Feug, ARG, BRULE, 5. WIEQHIE R RE Y RIS
oy #r 1. RERR Lk, 2009,29(3):41—-44.

Zuo Zhifeng, Zhao Junxing, Chen Hongde, et al. An analysis
on source conditions of shallow biogas reservoirs in Huhe
Depression, Hetao Basin[J]. Natural Gas Industry, 2009,29(3):
41-44.

TR, S, EfE, 5. BRI S DRI 2 DU RRAE S )
WAL (7). HiEkFl, 2023,48(1):317-328.

Xu Qinghai, Wu Nan,
characteristics and lake basin evolution of salinized lake basin

Wang Jian, et al. Sedimentary
of Qingshuiying Formation in Yinchuan Basin[J]. Earth Science,
2023,48(1):317—-328.

X7, Eiria, &6, & . IR E T G 2 R TP R UK
DR B e S [T]. M Rad AR, 2013,32(11):1790—1797.

Li Yuhong,
significance of methane in Weire 2 well of Gushi Depression
in Weihe Basin[J]. Geological Bulletin of China, 2013,32(11):
1790—1797.

Sk, FE, FEZ, . E AN R L AR R R SRS
i B R3E S [T]. HbBiRl#, 2019,54(2):423—433.

Li Wenhou, Li Yuhong, et al. Residual
stratigraphic distribution and hydrocarbon significance of Upper

Wang Xingyun, Han Wei, et al. Genesis and

Zhang Mengting,

Paleozoic in Weihe Basin and its adjacent area[J]. Chinese

Journal of Geology, 2019,54(2):423—433.





