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Abstract ; Great success has been achieved in marine shale gas exploration and development worldwide. Exploration in
marine-terrestrial transitional and terrestrial shales has also been active in China but a large scale commercial
development is yet to come. Based on the analysis of the controlling effect of the Permian plate tectonics on the formation
and distribution of prototype basins and organic-rich shales in South China, we explored the petrographic, geochemical
and mineral assemblages as well as reservoir characteristics of the Longtan Formation shale in the Sichuan Basin. In
comparison to typical shale formations of similar sedimentary settings that are under commercial development elsewhere,
we clarified the occurrence features and resource prospect of marine shale gas in the formation. The main conclusions are

as follows: (1) Under the influence of the subduction of the Qinling and Jinshajiang (ocean) blocks and other tectonic
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events such as the Emei taphrogeny, multiple rift basins were developed in both the center and edge of the Yangtze
platform and a set of continental-transitional-marine sedimentary system was also deposited by the subsequent intensive
tectonic-sedimentary differentiation. (2) The organic-rich Longtan Formation in the Sichuan Basin can be lithologically
categorized into three types:the mud-shale intercalated with limestone intervals of deep-water shelf facies, sandstone-
mudstone-limestone interbeds of shallow-water shelf facies and mud-shale intercalated with coal beds of tide flat-lagoon
facies. (3) The Longtan Formation in northeastern Sichuan Basin that was deep in stagnant water with good sealing and
reducing properties during the Permian provided an ideal place for organic matter enrichment. In terms of preservation,
the formation was not only confined by the regional Lower Triassic gypsolyte cap rocks, but also perfectly clamped
between the Changxing Formation limestone (on top) and the Maokou Formation limestone ( at the bottom). (4) The
high organic carbon content (TOC >2% ) ,thermal evolution maturity (R, >2%) , porosity (@ >5%) , quartz content
( >40%) , gas content ( desorption gas content >3 m’/t) ,and high pressure coefficient (about 1.5) of the formation
indicate favorable conditions for shale gas generation. (5) The Longtan Formation,similar to such typical marine shales
as the Wufeng-Longmaxi Formations in the same basin, or as the Barnett, Ohio, Antrim and New Albany shales in the
U.S. ,is geographically favorable to the generation of large-scale shale gas deposits. It is expected to take the lead in
making strategic shale gas exploration breakthroughs,especially in the northeastern and eastern parts of the basin where
the burial depth is relatively shallow and the siliceous shale is relatively thick.

Key words : occurrence condition , transitional facies,marine facies,plate tectonics,shale gas,Longtan Formation,Permian,

Sichuan Basin

2000 4FE LI, 52 E A AT BT (AL
MR, R TR RRIEA R, ZE R, ThE R
()27 B IF 0R OC 1 45 & il AL b & A AL L
AV PEE T NERRFI=SERIGHERLE T
ZEE AR IS, 32 2 W5 it iz g4l A A b
X ARZERM T TRRE N 2ZFmKN Y &
ZARFFLEIOC, HHT O AL VO )1 £ H S R % 1 BB 452
Tl - RS e DR AGAR U AR A T K S
i, e )m RBT B KT RGIE - 2R K FH A
SEFURSHT ) SHIGH - e BEATUAMA L, =
B R U BRI AR AR B R . AR R
BRI 2012 AR PRI S5, T E & R UUA AR
PR 17.81 x 107 m’ , il REPFFE R 2.67 x10" m’ , 5
FUE L - e R A DU R R AT SR A i AR
R

RAEBIHAE V) b S R 2 |- — B i e w4 2 I
FIAS[F) AR BE A S s, e W T 4 e v B AT
AR ACE S I JLAE  BEX B R ST SEi i £ 1 5T
HAEIE, NPT 1 A ML R
BEH 1 e AR ARG L e
B 1 SRR A A5 T R0 s g™ Tl <
L, UESE IR R 2 HL A ] WL A R IR Rl . 2 KL
PR A B A5 = ARG & S O ZS A
Xt T L LH 8 T A s I A A M AR R AR R
RS A B A BT T RS A e TR

I — Bl P TUA BAT A A 2 (R o I R o
R HEJZ) JRREARAL R AR AR B iR A L
FLE B REER SRR GUAAOP A A X RGN 1)
A JZ BRI ME LR .

TSR MR ) SRR S T Bl i R B I
— KT — RPN AR R S S
Ho I AE A A R M DT, W B A S
FERIY Sk P SR R R ST PR B FT T, b R JE 1K
BB & AR 532 Bl L B i S T A R 2 A A
XF & 20 WY MG TEAK R AT AR BRBE 77 A T R
ARV, & e BRI 3 AL, i T AL
R ST AR R AR 38 T i Y 2 b R he YR A A DR R 8 A
AL UUA R AT 4 . et Al B, e b 7 e
TELHIE — [ili o A 5 T AT I IR SR, R
TIHAEEEENR, @d 5 ENANE 25w
IR 50U 2 2 AR E, w020 B T e 4 50U
Y B R T A SR TT 18]

1 R EXN &R EAILRIUEE
JoIG A A7 1
L1 RS RE R )

TEA BRAR AL 5 A% JRy v, — & 28 i 46 e b IX A T
PR AL SRR A, L Gk ety R B T PR AR B bt K
PRI (1) o i R TP AR B g L LM



fifise , 55 FRERIT AR A I 29 CR 47 730 X 8 R e 4 TUA U0 25 SR A

100

200 km

,,,,,,

77777777777777777777

S w

O] [O] O] @] @]
o PR IX MRRX bisoy i NG 315 S8 S ST 2
@] (O] 7] e ] ]
HRWE-IRWE AL R4S 119 1] %5 3
Tr | [ ] [ | [u ][
] H & # by e 3 plingi=t
o | [ | [or | [ ][
M A A A # i 4
(] B B3 £ By
li?:’?ﬁl‘ﬂ%ﬂﬂl lﬁ%?)?z"i‘l li)ﬁfﬁ%‘l li)EflﬁRi#I IESDER :
[orsess | s i |'f."..'f,":.'.| T |——1_S_—_—_|
b SRR A -
KL.BGHE; NQ.AbIEyEHhI; SQ.mjeyEtib; NLILEISZ it ‘El Eﬂ a&z\ﬂl
CLFIZ b ; WLVGEISZHidke;  SLEZFHib; S TR Dbk pig= 3= 12 1] VR oL B

Bl ARpg i — B R A B (a) S5t R 5 (b) ity Moz B 4 Sk 24 1182k

Fig. 1 Lithofacies paleogeography(a) and paleo-plate location(h) of the early Late Permian,South China

(the palaeo-plate location is modified after reference[ 24 ])
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Fig.2 Palaeo-rifting evolution during the Permian in the Sichuan Basin and its periphery
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Fig. 6 Stratigraphic column of the Longtan Formation shale in Well Mingl in northeastern Sichuan Basin
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Fig. 7 Whole-rock mineral composition of the Longtan Formation
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Fig.9 Argon ion polishing scanning electron microscope (AR) images of the Longtan Formation shale in Well Mingl ,

northeastern Sichuan Basin
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Table 2 Characteristic comparison of the Longtan Formation shale in northeastern Sichuan Basin and

other typical shale gas producing zones both in China and other countries
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