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Abstract: Continental shale oil has grown to be one of the major replacement fields for petroleum exploration in China. The laminar structure,
a unique fabric feature of shale, significantly influences the evaluation of source rock quality, reservoir quality and engineering quality, which
has attracted increasing attention for study. By taking typical organic-rich shales in saline and fresh-brackish lake basins in the central-western
China as study objects, the characteristics of laminar structure are analyzed and their influence on the selection of sweet spot is discussed. The
results show that: (1) The laminar structure varies in different types of lake basins, which is affected by the salinity of lake basin. The carbonate
laminar is mainly developed in saline lake basin, but less in fresh-brackish lake basin; (2) The laminar structure has strong heterogeneity of
sub-millimeter level. There are differences in TOC and pore structure among different laminae, and the quality of the same type of laminae
varies greatly in various basins; (3) The laminar structure determines the characteristics of microscopic shale oil migration and accumulation as
well as the enrichment mode of “in-situ source rock and reservoir”, and affects the retained hydrocarbon content, fluid mobility and fracturing
engineering. The fine evaluation of laminar structure of continental shale and identification of the favorable lithofacies zone for high-quality
shale development are the critical issues for petroleum exploration from outside to inside the source rock, which are the basis for the discovery
of economic and effective resources inside the source rock and have great significance for the selection of shale oil “sweet spot area” and “sweet
spot interval”.
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Fig.1 Microscopic photos of typical laminar structure of shale in various types of lake basins in central—western China
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Fig.2 Differences of geochemical characteristics of typical laminar structures of fine—grained rocks in various types of

lake basins
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Fig.4 Pore structure characteristics of different types of laminae of Chang 7 member shale in Ordos Basin

(a) FiLi MBUEZ—RIFTPBUZALG , T R TR B s (b) B L WEUZ— R B SUZ A G, 4 BT BT 4 (QEMSCAN)
WP A (o) X (b) s EIFHRREIOC, KRB BEUz, WHAEMIL, RHRIE AL, 7 A mhfL R sl Aok N AL 7
(@) ¥Rz (b) TR REION, FHET WSz, WABCRAVURM G, (o) MR (d) PHIBRHRTHOC, W/ RIRZRAL, Ratbh

WALE R EE R, (ERCRAEA T RER AR #d AR B, B TR R B A BRSO, () B sUz SAURSUZ, W

ARSI, S RRZT; (@) BT WLz, §t/ SBRERNAL (IIP) , FLEEAN 20~200nm, HE@EMERZE,; (h) FHITLE,

FALREBRA R AL (IPP) 5 () AHUREUZ, AHUEIL (OMP) , TEAPLBINRREIUN R AR, B S MBS, Kao—mikfr,
Ki—#iK Ay, Ca—Jrfftfr, Bi—Bzfk, Py—#BH"

2.2 RS R HEE

SR EEERZIN A SLBR AR [RIRF, 2xt
A IRAT IR A7 A TSRO, 5 MV IR 2 P A
H, KIETk SR 5wk ER 802 Al % 7 EL il
TR LR R ALRSR (B 3) o RS
JRECEARRERER S0, A il 32 S AF £ ) = A b
] AL B AR A KL IRl A v AL, i e LB D S SR i
FRR= (8 3b) 5 (HAERE L0 PSR R W2
A= HIG (E 3d)

SHRZM A T Bl , Al R 200

FORAE, BRI W0 5K REUZ AT Tl
AT AL BRI SR. B SRR TR 7
BOUEVOL BB R, AR FIhLRE AL AR 5 i
B SR S R SRS R W s . B RS
B B KL AT B el A1, AR e A1 AR
Tl £1 2 A R B R EIALER (B Sb) , w2 A
WEAYLRSUR 2T BB K AR TE ST 2 M fif B s
Al R RO AL R A A i e SR X, AT
WA, KL PSR AT £ B LB HAL PR
BEAR, I AESIEHE R b m] W il B O 148
LIRS L0 a2 (B 5d)



68 OE A B B

2022 4 27 %

Kl 5

ERAHTSCHEIE R %0, iR DTS RIALBRES g 5 A i
A BA R — Btk * TR 7 B B2 U
ARG, KEFMWEUR SRR SUR LB R T 4F, &
HPERIE T2 L0 SR SEHURSUR s H LA H T
BEEMIRSER T B, AR, L
LU R T4, RSP T RIETLR SR
REUR . TEUIIRE, FEIR L SR RAR
it BRTH LD AER 0 BN R A il
fyalghtt, & T —PaRRIENEENA.

2.3 W REHS WIS

SR A AE SR LB S5 4 55 0 AT IR 2 A ]
b, M R A R N R B R
A AILBRE SRR S & R R IEAR (& 6a) ,

10
(a)
8 | e
ié e &
w6
= ’ ©
- %,
¢
=3 5 b ® .
ee
Il L I L
0 20 40 60 80 100
KR A/ %

SRR ZHEHA T BOUS S SOLE Y IRy
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Fig.7 Relationship between clay mineral content and BJH pore volume of Chang 7 member shale in Ordos Basin
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