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Abstract: In view of the characteristics of strong temporal and spatial heterogeneity, high thermal maturity, complex tectonic e-
volution, differential enrichment and various preservation conditions of shale gas in southern China, multidisciplinary methods
are applied to further study the Wufeng-LLongmaxi marine shale gas, and a number of key technologies are developed to charac-
terize the evaluation parameters of marine shale gas with over-high maturity in the complex geologic areas of southern China.
The results show that argillaceous siliceous shales and argillaceous/siliceous mixed shales are the advantageous lithofacies in the
Wufeng Formation-Longmaxi Formation. The meso-pore and macro-pore make a great contribution to the pore volume, and the
micro-nano pore structure is controlled by mineral composition and porosity development. The enrichment and evolution of
shale gas are characterized by high paleotemperature, high thermal evolution, complex evolution of temperature and pressure,

complicated conditions for shale gas occurrence and preservation. The Wufeng-Longmaxi marine shale gas could be effectively
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evaluated in terms of technologies of lithofacies optimization, the characterization of pore space from macroscopic and micro-

scopic perspectives, the complex evolution process of marine shale, and the evaluation parameters for sweet spots of shale gas.

The research results can provide technical support for the basic geological survey of shale gas in southern China.

Key words: shale gas; Wufeng Formation; Longmaxi Formation; enrichment mechanism; key technology; Yangtze area;

petroleum geology.
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Fig. 2 Ternary diagram of clay minerals-carbonates-siliciclastic minerals in the Wufeng-L.ongmaxi shales of southern China
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Fig. 3 Evaluation of advantageous shale lithofacies in the Wufeng-Longmaxi shales of southern China
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Fig. 4 Fluid injection curves of the Wufeng-Longmaxi

shales in southeastern Chongging area
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Fig. 5 The whole-aperture distribution of the Wufeng-I.ongmaxi shales in southeastern Chongging area
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FESD R W) ARG KAGH  BEEBRTWOO  KEemoo BB O TOCH)
SG-1 - Jyl 2383 91.56 2.75 0.95 2.47 1.61 0.63
SG2 Yt 692 7492 10.83 4.22 5.83 1.77 2.23
SG3 Iyl 2365 49.04  14.36 18.51 8.31 2.70 6.98
SG4  Yel 661 35.55  13.22 4.00 45. 61 1.77 0.54

() s 38 A7 AE = A PR e A, 43 31 0. 3~
0.7 nm,1. 5~10. 0 nm F1 10~100 pm.

FlEEZH — R vUA R A T TOC &3 i
BB L AN R L) B T2 B T X 2 LA 5 T AS B
WIRHIE. 7 TOC F i A8 AL i LMS A, S LI
HLAF LR R & e K B 3 TR AL IR, (U2
1 TOC & 5 BRI b ande il LML, f LA
FLIT i i 81 55 22 FL T o 0 BB AR G . 3R B TOC X
TALATRFL R e e R 45 T2 — e Eh {3 4H 1L
AELATR L R E. TOC & s i fL LR LA
R EIVE R (& 5). TOC &t rhFLIFLAR TR
P RIVE R RS, (R R LR LR . 5 TOC %
AARGF AR . L — B SHIE LA S 1 AL IR
ATF 0. 009 0~0. 015 5 ml/g. FIEL] — Jb THIRLH 71+
TALIFLARFTES 4 0. 003 2 mLL/g, 2 5 s f LA Y
2450 s AL FLIARBUIT b EL il K 20 4 4506, 3R
0.006 0 ml/g; % FL 1 FL 1A LA XF /N, OF- 35

0.004 1 mL/g, 2 b7 SALIAFY 31%. B, oLt h
W 2 — o H IR 20 U LR DTk A R R
FL LAY TTHR ZE B 1K
2.2 ET FIB-SEM BE&RiR A 15— MK FLIE
HEHEERE

FIB-SEM )2 i 1 T 00 A 5l — 9K FL B 45
FRILEE I GETT. U UL S3  OR, — Ay 3. 2~
35. 0 purn, X A AUBB MG R 7 R K0 1. 6~
17.5 nm (Tang et al. , 2016b). [H ik, FIB-SEM 1]
DIARAS ) R A oK A LB 15 2 3 A B 75 2. Tmage]
A TP DU g A A S 53 ) AL Sk F AR AR
RUPETR  BURLR T 25 B A AN 52 HoAt 2 83 19 5%
) o FLBR LA 2 FON). AL BRI ZE B 53 K B
1022 5 BRI LB, AR AL B 55 20 8080 o3 0 4 ik 5
F DR LB 2 AR FLFRL B L. TR ] L2
LA B A3 5 LA AR & 2 B 4y 2 S LB R It
EF YRR LI R FL A E e R E—2f , B



1050 HiBREL 2

http://www. earth-science. net

FA2

SR ERRE N FL AT — 2 1k 8] FL - 423 M A b 4 SRR
SYMITRIFL R 14 43 10 5 I J5 45 A QEMSCAN w5
B B AR A B i ARAT AR i A FLAR 3 A R AE.

T QEMSCAN FAF A i SG-1 #|
SG-4 [ 43 F g (R D EESL SG-1 3] SGA4, 3
ErRR IR 433k 91. 56 %, 74. 92%5.49. 04 % .
35. 55 %0 s HoRlh W B AR Y N, 43 o 2. 475
5.83%.8.31%.45. 61%. WA REMIIK A S BN
2.75%~14. 36 %, KRR P & =N 0. 9500 ~
18.5100, ¥ k0 & & 3% i B A%, b 1. 61% ~
2.70%. TOC & #AT 0. 54 % ~6. 98% , Hrp SG-3
FE R ok 6. 98 %0,

TUE Y 6 P B o0 i T FL 3R 25 K. AL
O 1) TET L 2% S 1 » L o L L 5] S v R ]
FLAY LA OO SR R ER T ) R A 1) T L
FREL R A S HURG )  A B S T LR B A T
HEATHRL R FLFTRL A FLAY Ll AR (& 6).

R B b AL R 53 1~ 4 A LAR o3 A s 255 FF
AR IR > 28 ARAT T DU T FL R 9 43 A ik ([&]
7). DU BN FE B b 1 T R R34 AN AR ).
TEFEAL SG-1 A e g2 it 1 = ST L3R, HoAth 4™
P TFL R L BIAR AR, AERES, SG2 LB T A
PEALE A FLESE A HUTAE 100 nm DR #8543
AL TR A LK. R SY SG-3 W, A ML 2 1 L
R KM TR E  JUHAE 100 nm DL R #8453 . LR
M T 2. TAERE S SG-4 v kG -5 Wy % T LR
Bk, HIE 3 4 P e <7300 nm. 7£ 2R LR

1.4 5.0
-1
12+ (@SG 40 2
310 >
= 18]
> 3.0 ¥
b 0.8 =
= 0.6 20 12
= 04 &
02 1.0 B
0.0 0.0
O O ® . O OO O &
> & > & > Q”@ an Q*@ Q;\ ® & 3 QBQ /\Q
FFFFFE S
HE 1% (nm)
1.4 0563 5.0
C - —_
S 08
3 1 <
s 3.0 ¥
5 08 =
E 0.6 20 2
04 =
B
02 1.0
0.0 0.0
Q \} Q \] \ Q Q \ \]
DQQ DS S S \@

&
F S ¢

H 1% (nm)

WP R MR LY MRS WK R

S 1.0
£ 08
= 0.6
= 04

16 [ &5SG-1 — Hilafl
® SG-2 — KNl
M SG3 A SG4

12

&6 ¥ 7R e i DX U — e ED IR 2H DU 2 U S T
fLEI A

Fig. 6 The relationship between pore volume distribution

and mineral composition of the Wufeng-Longmaxi

shales in southeastern Chongqing area
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