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DIGITAL CORE TECHNOLOGY-BASED MICROSTRUCTURE CHARACTERISTICS
AND MAIN CONTROLLING FACTORS OF CONTINENTAL SHALE OIL:

A Case Study of Shale in Cretaceous Qingshankou Formation in Songliao Basin

DONG Hu', YANG Jian-guo®*, WU Guo-qiang', MA Ke', LI Xiang'
1. iRock Technologies Co., Ltd., Beijing 100094, China; 2. Shenyang Center of China Geological Survey, Shenyang 110034, China

Abstract: Digital core technology, with reliable fundamental data for the evaluation of shale oil in the first member of
Qingshankou Formation in Qijia-Gulong Sag, northern Songliao Basin, supports the breakthrough of shale oil
exploration in Songliao continental basin. According to the physical properties of ultra-low porosity and ultra-low
permeability of shale reservoir, the digital core experiments of micro-nano CT, MAPS and QEMSCAN are used
comprehensively to study the lithological characteristics, lithofacies type and pore structure of shale reservoir. The first
member of Qingshankou Formation is divided into 5 lithofacies types, including low-TOC lamellar clayey limestone,
low-TOC lamellar felsic limestone, medium-TOC lamellar felsic shale, medium-TOC interbedded siltstone and high-
TOC lamellar siliceous shale facies. The main pore types are intergranular pore, intragranular pore and organic matter
pore. Lithofacies is the main controlling factor for the development of pores and bedding fractures. The reservoir space of
high-TOC lamellar siliceous shale facies is mainly composed of intragranular pores and bedding fractures, which is the
sweet spot for development of shale oil in the first member of Qingshankou Formation.

Key words: digital core; pore structure; shale lithofacies; Qingshankou Formation; Songliao Basin
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Fig. 1 Tectonic division and well locations in the study area
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Fig. 3 Lithofacies of the Kyn' rocks in Qijiagulong-Sanzhao Sag by QEMSCAN
a—(EA VLR BUZ KRB LKA (low-TOC lamellar clayey limestone facies at 2112.50 m in well B); b—f& A HLIFR BUZ MR K 3 5K 45 4H (low-TOC
lamellar felsic limestone facies at 2099.50 m in well B); c—" B HLTLUZIR ALK DT HH (medium-TOC lamellar felsic shale facies at 2123.50 m in well
B); d—H AN I ER 4 (medium-TOC interbedded silistone facies at 1992.06 m in well C); e—i A LT LUZAREER T 454 (high-TOC lamellar
siliceous shale facies at 2009.5 m in well C); 1—f1 J& (quartz); 2—J7 fff A1 (calcite); 33— U4 47 (kaolinite); 4—1[1 2 B} (muscovite); 5—22 4k 7"
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RIZH, WA WA AR A& KT 50%. #55%
Zt AT LR BB A AR ek, A LT
O EIEN 3%~6%, Fhit0 9o B xR
WRDRI G, AR AH — I T R IR
TUBUHAHT P TR SRR B (B13d).

(S)EA PR SUZAREE BT A

ZhHiRa, TH SRR, BAASTRKT
50% , A HLBARUE 0 & i — KT 6%, KA fifa ot
T — BT 30%. FEEEKFEE, S5 YHE
A5 B A R R P, B AT G — R
) LKA (B 3e).

3 EH—ERiEEW T
T MAPS SEERIELE IR, SFR - IBMFE S —

BEMREE — B A S G AR i I FLBR LN 0.71%
~8.23%, M FLEN 4.18%. YKL ALB IR FLE 7>
A TE 0.58%~6.61% 2 [], TR Z AL B T FL 28 43 A1 72
0.13%~1.86% 2 [A]. #&ik b7 — B 45 A Mg A 25 ] 34
DI ALE o T, fERALBR S & G b s KT
50%. JAEGIKRGALIE RGBT AR 25 Al 244 (1
NG beyay b P 2 ayilli-d Sl P ay i Eat
ik
3.1 HEETEFHE

MALBRBLH & B HFE FLBR /N SRR 4 4
AR DR — BB AR A (MR 40 3 AR, A dillhkr
[E)FL L N FLATA HLSE L. FFREASIE— 4 4% ki [al £l
ARG AR FTI M FRA L . AL TR R ALK
R IR AL s b AL R R AL B 0

PDF g ] “pdfFactory Pro" iRFHRRAG)E ww. Fineprint.cn



http://www.fineprint.cn

%31 A TR A D EOR B USROS AR S R IR 381

AN FLAIBEERA i fL s A LB LR A HLSAL AL
RGBT AL 2 LA 4).

(1)irfa L

AR L R BRI KA M
SERERAOMAN, TP e T
(LB, A7 AEFR I IR A B AR ] L5 U AE AL B AL A
S FURIR M Ui A SOWORE 52 8 v Tl I iy i el AL
FLBEARTE R 9K B ROR 2 (7).

(2K 4L

RN FL T B R ) IR S A S R R AT
SR N FRETRLIN AL, RS A AR AT PR I
TR AR GO N DAL, FEAS AR AL TR e -
FEHURZS.

()AL

AL T AR AR B SRR T4
PUSNER S HUR A LR 2% fESUZRRT T, 5
AR BT HLIST N BRI AT R AR TR B A .

—— | [ Stmthilek i) mo/&+a
3 it L . o o g B R

% : N

 HLFHELENTL

B Pt ' oy
SN - i
— e ‘ﬁf .::ﬂf,:'_ »
'8 - S

SRR RRRGILGET

B — B[R A A 3 At 5 25 (R 2R R e AN ]
A HLBT SR BT DA AR — B A R 1 A A A
AU Mgt B 23 18] 2 py wr LA LT LA B, A L
JRBZ R GE T T A AN 0 R A FL . kAl L
BHUTEL, PRMIEA LB FH B 22 Dok Fe i ek
FEIAPRLEALA .

3.2 FLBRGEMIHFIE

T — Bt 2 i 4R 2 18] /N3 S Tl oK %
AWMFFE R T Ak CT M4 &1 kA R AE
FLBREEHE. Tk CT H 45 SRR e R H — B
HAMER R TUAEE RS EFR N R Z —
(K5).

A BB BUZARAE BT DA AR 5 A DL A2 IR
YT TUA AT LR TE A R R E , oK
RALBE s KB IR R R B E M (K 5a.
b), ZEERYRL T M A (B]. ARA PR SZ R
WK AR BRI R T, HTEE%ET R

1 HL i 5L
oy

L Eo
-
T e, W
= L, Ty L
=
3 = e
.r-fir.:_ﬂ-u.,

- g G g
== '.'\ -..d' : 1"
W AR A
Ly L -
e £ W e
by i o

L R S
A il
. R
PR
s
¥ . L . .
. i ms il
i | <

10
R

K4 Frodl Ji- =AM 75 —Bofi 4 23 M2 AL (B T MAPS LB #)
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Fig. 5 Micro- and nano-pore structures of different lithofacies
by micro-nano CT pore and fracture analysis
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