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Abstract ; Breakthroughs in shale gas exploration and development are inseparable from advancement in exploration
theories and technologies. The complex micro-nano scale pore systems prevalent in shale and the unique occurrence of
shale gas that distinguishes itself from conventional gases require the characterization of shale gas reservoirs to be more
pertinent ,accurate and applicable in terms of evaluation objects, methods and techniques. On the basis of a thorough
investigation on shale gas reservoir characterization and evaluation status quo around the world , this paper focuses on the
advancement of such technologies as lithofacies division and prediction, mineral composition and pore structure analyses,
fracability evaluation and multi-scale/technique integration. It proposes that future shale gas reservoir characterization and
evaluation pivots around (1) accuracy and pertinence enhancement; (2) further integration of multiple-scale techniques;
(3) in-situ condition; (4) dynamic monitoring and assessment;and (5) application of big data. In view of geological
conditions , exploration and development practices of shale gas in China, the paper again proposes four aspects as the
focuses of future shale gas reservoir characterization and evaluation; (1) fine-grained sedimentary characteristics; (2)
temporal and spatial evolution traits; (3) fracability evaluation of reservoirs; as well as (4) integration of different
technologies , introduction of foreign technologies,and most of all, innovation.

Key words : pore structure ,mineral composition , characterization , fracability , technology integration , reservoir, shale gas

BEE IR S S BOR ORI E 20 AR M AR AR WU B I S . A S AT R

Fm B HA:2019 -01 - 21 ;81T H#3:2020 - 12 - 06,

F—EEE N LIHE(1990—) , B, Wi S TR, 355 B0 A H BT RTH AHERHL R . E-mail : wry1990@ vip. qq. com,

E®WA : B K RHE E K% T (20172X05036002 - 001 ,20177X05036004 — 001 ) 5 rfv [& £ 4k 50 il B 78 9F & i f 5230 % | 090 SR H
(G5800 - 17 — ZS — ZZZY001 ) 5 [= A4 AL R 5 7 & 3055 B ( P19017 -2, P20046 — 1) .




514

FIHE, . SUEURERIEP oA R 5 8% 55

S T BEMRM AL, JF— BRSO I A R, B T 4
ERAEIR 207 ) MG EUAR R 1 U Bk
bR A R A R T R U RS R,
H ] 7 ) R B T — Bl A e 3 A
AR SURTE X 2019 AR 2 [ BUA = ik 154 x
10° m’ 57 1 R 5 AR DU BRI DUA SRR 71

TR il — PR B IO AIE e i = 2 A 5 PR AR
AT XA B B O A 7 8 v 8 S it ) R
SHEMAE . AR, RZ EH N U R R TR
WFFE 0 e B 0 SO B b 5 ) R AR T 5 i — 2D IR A
FRIUS TR B T AR, B v T S
BT A B ANWTHERLL , AT R R ARV N 5 54
ARTF-B iyt R | At 1 A P 00 2 ol A
PR R o P, AR SCHE TS o T [ P A R U R 3R
MEPEANBORTERN b, T4 1 A AR -5 B 6 )
Ay ALBRGS R 0] e e I 22 RO/ T BUBCG 7 A 5
TR SHEE R HOR S, SR B HOR 5
LB ER A R, B A [ DU S R A6 S R
TR B, 3 T U2 R AR P H AR R R IER
K i K DT 4 I S

1 TUR S ZFRAE PPN SR U

VA2 BATE A B EORG  AR SRR 2
P FFIRFLE AOKRZALIGE o PR AR S i S
SURAFIR S SIS HFAE , f TUA 62PN N A Tk
FBAMNTHEZ . SUAEZ PO 2 AR A A
TS oA - A A LB (S8 2 M) |
FLERZEH A2 PR ] R SRR S T T o A SR AR
[l A SR IT K SE B, 36 A 4 BUA A A W 2
o3 FUBRESHE AT RN 2RO Rl 5 AN 25 7 T
BRSO

1.1 HHEx5 5N

1.1.1 ZHxo»

EARRI SR TUE AR R BT A B, H AT E 4
Ko T EE W ALR IR AL AL
B Fr e U F b 7 R M R A T A R
Oro FRMZEAENY R 14 T MUK TG - e SR A
GUAHARSERT T R043 , IAh AR B S 7 32 0 Y- T %
HrhE R HIE A N R R, g
TRIEA N J1 5 A AT LAY RLBE (S5 H0 SHA R 2R Wit
AT AL S48 R, 00T T R R A 545 L B 4R
BRI C 2R, 28 R4 IR AR A R A i A

TERUS i 3 R A, R U1 st T2 - g ShiR
HyUR A MEEAT T AR ST 030 o0, 728 BUR T
RAE I RO . AR R R T 4 AR
R DUBAG T AN AR ) 2 AT R AL, X T2 — e Eh i
L TUA BILRSEARIEAT 740430 Hu %k 1] 4
WL - e SR AU AT T RGEHEST, ARG A
FH AT AT T 0 A AR R A . BT
W U A AR TS AW TR A S5 R o s ot 15 45
LA, e FH 0 R A ol ] 22 P 2 1, e N 9 A 81
ORI A B4 S R S bRl A L

1.1.2 A

WEE BN AR B R, IR G P22 44 45 )5
VB2 T Tl A AR o Chang!'® 2557
[ 35 107 9IE T 28 T9 £4% 5 1 HEAT T U AR,
Wang il Carr' 7' 12 FH 2225 Bl 28 B 2% 2 %) Marcellus 5
AT TR Y R TOC + B4
8, X IR Ml X T T Y5 2 T A HEAT T R4 3R A
HE I 28 8 BT T A AR TR, Wang 2567 R B
H KR53 AR 24 TOX A A M X
HARVERT T S A B —E TR (18 1) .

D xakitmms [ | R@REHS [ | KGETTE
Bl vk b RTE [ R ATE [ AR
[ maxtmns ) Rerens R ekmTs
I s bt 3 2

T o) i U X T S B e e iR A
o e i RV
Fig.1 Three-dimensional lithofacies prediction model of the Lower
Silurian Longmaxi Formation shale, Jiaoshiba area, Sichuan Basin'"’
a. I AR L2 ok 1 ST 09 DU A AR TR AR A
b. T P 28 S 2y TR ST 1 D A T A 1



56 5 KRR R

842 %

L5 2 AR R A L, A AR T R A K K R R
R, B2 L+ R 1 4% 28 b R By B 5 500000 i o7 AR AE %
HAR IS BRI A TRl — Rk . I b o 2
FES 55 i ok 0 LR T 4 B A5 R R AR 5 A
SR

1.2 #HAEssHh

U W 53 2 5 ) DU 2 0 B ) A R
HHT, BT X5 DUA A9 21 53 19 53 A T Be 32 B A0 45 W A
TEE LDAMEE IR PO X AT A
Br(XRD) X HF 56615 70 (XRF) FIRE & (48 X
SIS (EDX) % 7. WO EE b, 57 1) 2 5 53 B
i85 (4N FEI /A 5] QEMSCAN F1 BRUKER /3 7] QUAN-
TAX EDS {328 #H H458 (SEM) 15 X SR RETRAX
(EDS) AHZ5 A, A B A1 EUR AL BB A, S )
LB RLRE T AS K A2 5G24I Y A £ 43 B (1
2) o KWy o ML B S TR R 1 O R D
FEBOR (MAPS) AHES &, ] S0 s O B OWA W] RUEE
LR S5 i R hE >

TR IFARAETE M I H AR T LLE 50 B )2 0 Rk
BBV LBK EL VR VBESFT R S L E BT R e
oyt R W) A0 BRIRER \BUERET A HLESE) .
20 20 K, #r 48 D1 it #fE S T ECS ( Elemental Capture
Spectroscopy ) M FFAL . 2009 4, 0 BLAF i A1 0L 5 pA
M4k B T GEM ( Geochemical logging ) 1 FLS ( For-
mation Lithology Spectrometer) illj 4%, 2012 4F, #i {&
DU s 5 1 ECS A, B T & 0 B R o
T G AL Litho Scanner, 2012 4F, o [ A7 il 4k
T EE E R TR WY FEM, 21 #2897, JT

CO0 80 = @ = = = ]
A3 RHRA MUKE JiIA B2 RERA LR w5k
Il = (0= @O & &= =
R SBE REA BAE WRE KA 246 HEE

K2 JIZRTEBEESIRHTUE QEMSCAN Jp4r 4
Fig.2 QEMSCAN mineral analysis results of the Lower Silurian
Longmaxi Formation shale, eastern Sichuan Basin
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