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Abstract: In recent years, China has shifted its focus of shale gas exploration to underexplored plays, sequences and
new types (collectively referred to as the “three new fields” ). This shift has led to intensified efforts in addressing
theoretical challenges and enhanced exploration, elevating both the reserves and production of shale gas to new levels.
Based on new advances in theoretical research and exploration in the three new fields, we analyze the characteristics,
trends, and prospects of shale gas exploration in these fields, explore theories on the unique shale gas geology in China,
and identify challenges in shale gas exploration and corresponding countermeasures. The results indicate that China has
developed innovative theories on the enrichment of highly- to over-mature marine shale gas with distinct characteristics of
shales in the Wufeng-Longmaxi formations within the Sichuan Basin and its surrounding areas. A total of nine shale gas
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fields have been discovered in China with proven geological reserves of approximately 3X10'"> m’, resulting in a shale gas

productivity of 450x10° m*/a, and an annual shale gas production of 250x10° m’. Furthermore, we ascertain three major
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characteristics of the shale gas exploration in the three new fields in China: (1) significant progress in deep and
extremely shallow strata for shale gas exploration of the Wufeng-Longmaxi formations within the Sichuan Basin and its
surrounding areas; (2) breakthroughs in multiple underexplored units, such as the Qiongzhusi and Wujiaping
formations in the Sichuan Basin; and (3) discoveries and breakthroughs in the Wulalike and Shanxi formations located
on the western and eastern margins of the Ordos Basin, respectively. Three major strategic shifts have been achieved:
(1) a shift in exploration target from a single type, basin, and unit to multiple types, basins, and units; (2) a shift of
target area selection from focusing on the interiors or peripheries of basins to including basins’ exterior with weak
tectonic modification; (3) a shift in the exploration philosophy from pure organic-rich shales to organic-rich shale
systems. Analyzing challenges in shale gas exploration in the three new fields in China leads to the conclusion that these
fields both represent the direction for the sustainable development of shale gas in China and need corresponding
countermeasures for their progress.

Key words: shift in exploration philosophy, prospect, countermeasure for progress, underexplored play, underexplored

sequence, new type, shale gas, China
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Fig. 1 Schematic diagram showing the distribution of major discovery wells in onshore proven shale gas fields and areas bearing shales/

shale gas in the three new fields, China (modified after reference [23])

WRIZ TUA M2 R b )2 5 07 MU ) RN ) 22 35 &2
IS R AR 2 DUAAR 2 A ML FLER  TCHL
WM EE G REE .. (B2, WZIUARA R
BhHR AT — E I . 2009 4E 72 A H] L2016 4F BP
ISR R B M- 2% B AL AE X BRI AR RESE
IFEME . 20194F 3 U203 H (TR 3 866. 70 m, 7K - Bt
£ 1021. 84 m), J&J5 A58 H 7= < 137. 9x10° m’, kil
BT U AR T e T R 2 ik, S TR DT
AR PR AR S

K2 VU AU TR TR S E 3R /N T2 000 m 1Y
TUAS, B Z MR RN T 500 m™ &2 2
TUAR S WRIZM R AG)Z RN, 265 2 % )
FGEUEF 2 A%, BRI ) — B BE . 2017 4F 4—
6 J v A I T VI 2 5 6 K BH R AR YL IR
Y102 90 )2 R 2GR, 3 H P2 TUER00. 59%10° ~
1. 10x10* m*, S8 1 vp [5 & J2 o AR PR 10 B R 58

Wi o BbJE, MAEHEE /NG YQU B iR 2 3R 2k,
JUHE 2021 4F 1 A 7RG REEY YS153HT 4 (323
FUIE) 3 rp 3 J 77 01 24 0K 4. 5%10° ~ 6. 1x10* m’
FRY PR 72 A AT BUAS: Z th A1 2 — E  J2 T  AD
PRE KGR, UESE T DU A & J ity s X v J2 -
RJZ USRI R AT 5, Wve 7 b E oUa S
AT

F 2l - e TR A TR 2 B IR 2 A R IR
FRP(F2) o SR, Uu 1| 7 e 2H - Jp TR 2 3
& 3 500 ~ 5 000 m B TR )2 - H TR )2 0 7 1 ARk 2. 5x
10° km?, TUASRIAT R 2 11, 3x10" m?, & FLIG4 -
T ThE A T SRR A IR Y 51 %, b E B
B o, Y N b XIR )2 0 AR AT AR 1630 km?,
TUA SR 1. 143102 m* (£ 2) , P EC A+
JURAHFLE b 28 T FLIC M B IR 5L al . el -
o Eh B 2 VR 2 - R )2 A R R A BRI B



312 £S5 KRR R

545 %

F1 HERERES"=Z#H TR L AL

Table 1 Statistics of discoveries in shale gas exploration in the three new fields within onshore regions of China
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Table 2 Statistics of resources within shale gas play fairways

in the three new fields within the Sichuan Basin
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Fig. 2 Composite stratigraphic columns of the Qiongzhusi Formation shale gas reservoirs in wells JS 103HF™*' (a) and Z201'*' (b) in the
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Fig. 4 Composite stratigraphic column of the Wulalike Formation in well E 102 within the Ordos Basin (a) and siliceous shale isopach map
with shale’s fracture porosity in major wells overlaid for the lower member of the Wulalike Formation in the basin (b) (modified after

reference [42])
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Fig. 5 Composite stratigraphic column of the Longmaxi Formation in well Anye 1% in northern Guizhou (a) and a map showing the

well location'® (b)
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Table 3 Characteristics and resource potential of shale gas plays in key areas on the periphery of the Sichuan Basin
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Table 4 Statistics of shale gas resources in the three new fields in China’s major basins
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