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Fig. 1 Tectonic location map of the study area
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Fig. 2 Oil shale layers at surface outcrops in the southern study area
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Fig. 3 Stratigraphic characterization of the Badaowan formation in the eastern part of the Dachanggou Basin
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Tab. 1 Particle size table of the content of each component

of oil shale ores in the study area
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Fig. 4 Characteristics of oil shale logging curves of the Badaowan formation in the eastern part of the Dachanggou Basin
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identify the oil shale
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Fig. 6 Density-neutron intersection diagram to

identify oil shale

Fig. 7 Resistivity-acoustic interval transit time intersection

diagram to identify oil shale
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Tab. 2 Thickness statistics of oil shale layers of the Jurassic Badaowan formation in the eastern Dachanggou Basin
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Tab. 3 Statistical table of oil content of oil shale of Badaowan formation in the study area
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Tab. 4 Oil shale ore quality analysis results of Badaowan formation in the study area

_ Bt
i H
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Tab. 5 Analysis results of oil shale semi-coke in the study area
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Tab. 6 Table of shale oil quality analysis results . . . " e
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Tab. 7 Results of chemical composition analysis of oil shale in the study area
T2 4y Sio, Al O, Fe, O, SO, K,O TiO,
i/ % 64. 69 12.3 9. 106 3.94 3.05 1. 96
2414y P,0; MgO CaO cl BaO MnO
/% 1.6 1.47 1.27 0.134 0.13 0. 107
i Zr0, ZnO V,0; SrO CuO NiO
aa/ % 0.073 0.048 7 0. 041 0.032 3 0.030 7 0.020 2

i 22. 11 pg/g 4% 59. 52 pg/g 4 51. 67 pg/g.
B¥ 31. 00 pg/g. % 0. 33 pg/g B 39. 70 pg/g. Bt
57.61 pg/g 48 172. 36 pg/g Pl 134. 30 pe/g. #¥
114,78 pg/g. HILRGTHBALZAKR, GHEdD
BIARIB BB Tl 845 o

HRAE LA b o3 Fr 5 38 A Dl DU & T b
(520 <Tw="1020) A HIAH T DU I 0UA T8 A ™
(DU S B = . IR X TR A A I L T2
TRE T R S BT, TR AR LR, HoiE T
FHTHIVEADR SR o8l PR KL | Bl 88 2T 4 52 ook
FORIRATEL, To ] 2 & R R Ry e &
Ao R AT AL
3.2 Y3 MEBRFERENEN

Y3 I VUSRI XS B AR L A3 AT e A e
(Y DU 2 [l B 0 S 7R A0, Tl i B v - S
WFFE X IR L TF R 3 1 il TUE 2 PRI X Y3
MITUEZ TR AT . AR Y3 Il 0UA 2
HF T 4345 1 (B 10D, Y3 T T4 R AE DR SE K AR
PO P01 B AU RIS AE it 18y B Ab  7E B 93 DX 3 il 9 )
B K 3,17 km B[ SE ARG 3. 2 ke, SEIT AR
PSRBT 7 R IK K- A 17~ 67, fii ) 3237~
3387 ; Z 4t DU A £ 12 8 BE » 3X S 1R T R AR KT 2
Jab b J ) A R I 5 00 b 3R 5 Sk b 2k T ST
Y3 )2 P R A O 0 R AL i R R R R
(1D A BIF 58 DX A 3 J58 3 i /0N, A4 R B 7
3.83 m~8. 13 m Z[A], EHEE K 5. 39 m, &5
MJZ 5 5 AR A B /N o A 5] 5 R AR AR B AL
2590, JEEEERRE M )Z . Y3 12 A5 VU F LR IR
Ab A e (B 12) 85 890 EARTR ZK6 — 1 5
AR TE TR AR A 01 2 v P K Ak 5 i AR A
IG5 3B A3 KA I AR B TAll A 5 B A Tl 23—
HTE T00~9%ZIA ¥k 8. 120, SRRk &
M 17%.

MM VUE B — [ SN 1 A BE 58 A ER R AE
HIFF LA PR X0 W 5% DX 0 A R A B

= = =
R R R
175m~195m 195m~215m 215m~235m

TR

O
i
@ ;75

1

]
HERAT
295m .|,

= m
R HR

235m~255m 255m~275m 275m~295m

10 Y3 w35 B3RP & oA B
Fig. 10  Plane distribution map of Y3 oil shale layer
buried depth

= = = =
& I J5 % JERE

/NF4.5m 4.5m~5m Sm~5.5m 5.5m~6m
1

[ = ]
JERE JEIE JERE
6m~6.5m__6.5m~7m K T-7m

11 Y3 EREF&LH A
Fig. 11 Plane distribution map of Y3 oil shale

layer thickness

IMPELR S BT R SRR | e A — kil DA TR
JE CHD V53R CAD SR Ch) =AM bR PR I
TFREFAME OT A 14880 19 EZEZS40G Tl
TUE T S A (8 — B9 V5 B 355 i 3R B TE AR SR 56
F o [ LGRS DRI SR 2R O SO AT TR 20 (F)
(N RN IVN QDR



674 WIRAIE T E AR

46 %

= = =
7.0%~7.5% 7.5%~8.0% 8.0%~8.5%

) m
vk A
| 85%9.0% KT9.0%

12 Y3 Mz admETayh B
Fig. 12 Plane distribution map of Y3 oil shale layer oil content

A+«H
F= A (@Y)

K F—JF &8 4850 TR s

A—IhTTE A — L SR, TR

H——h A A — R TR

h— TUA VA — L3R, TC 45

HRAE A (D XS Y3 2475 &3 148 80t
B HBTLA X (E 13) . HF5EIX Y3 )2+
TS PYF T R I dR B YR 0.9, AT
BEUF I T A A A 5 3805 0 0 9 X A R K 9
Hiu P S B AT A Y3 W2 A R
FEHOHRAR .

= [
iV 2wl iV 2wl
4 1650607 15%0.7~08
i [ =
&t &S
} H400.8~09  HRHKT0.9

13 Y3 w5 BIFAH AR EF @A H
Fig. 13 Plane distribution map of Y3 oil shale layer

development potential index

1) et R 1) 2 inh A B IR FLAR A i
TR A EEADR T MAP G NEE AL I =4
WMIUE)Z . Hob Y3 il 5Ua 2 5 BE ok [R5 il
R Tl AR R R B PR DX PN T A8 de K
ARz,

2) B R P RN 22 B H BHL RN H A il DU
JZBAT W S SRR  HRAE 22 25 I 4RI el o
5 K A2 B R 7 SR TR = - n] LB R
MR PURINRCR BT

3T X AL B S TR o » KT R 2
A ARSI DUE s S BRI A2 O AR A TR
REUD B SR B . i — 2 il i~ fR 0
F BT D DU 8 7 X il R B A
RS BEAh il il US4 A » i U A
PG B wT SR A/ 7K € B e 25 Tl 7™ i

DO FIHEIF I I HE BT TE X 0 2 A
CY3 3l BUE 2D BEAT PR - RIS IO R v 1 B 1 IX
SAS7 T R - VY S L A T R BT R P TR

SE

L1 XWRH . dwfRik . M. o Rl AR Ol 00 R A B e A
HKALT). WP, 2009, 11(1): 105—114.
LIUZ]J, MENG Q T, LIU R. Characteristics and ge-
netic types of continental oil shales in China[ J]. Jour-
nal of Palaeogeography, 2009, 11(1): 105—114. (In
Chinese)

(2] ZRafh, B, o0, % hER T KMITE R

TRV B FF % BRI T . 5 MR F 24 R b BR B2
RO . 2006, 36(6): 1012—1018.
ZHUJ W, LIDC, LI Y H, et al. Resource status
and development targets selection of the oil shale in
South China[ J]. Journal of Jilin University (Earth Sci-
ence Edition), 2006, 36(6): 1012—1018. (In Chinese)

(3] #p%, XUHEHE. ENIMOTUA BRI X256 k18

T35y Ril) ] & AR 2 2 4 (HL R B 3D . 2006, 36
(6): 892—898.
LIU R, LIU Z J. Oil shale resource situation and
multi-purpose development potential in China and a-
broad[ J]. Journal of Jilin University (Earth Science E-
dition) ,2006,36(6) :892—898. (In Chinese)

(4] ZEpid, TALar . Bk, 28 ol s 7 I A 4
HREEERILT . 5 AR SA2A 4i GER B2 RO - 2021,
51(1): 13—21.



6 A

I A F . HBCENARKADAEAINRGE RN ZHIFFILELS T RIEN

675

(5]

(6]

7]

(8]

[9]

[10]

[11]

LI C B, NING C Q, ZHONG C L, et al. Discussion
on extent of exploration control of oil shale deposits in
China[J]. Journal of Jilin University (Earth Science E-
dition), 2021, 51(1): 13—21. (In Chinese)

AR BT, Wk, A, R R 7 R R A AR
R AR R AR R BOR L] W A BRI HOR,
2024, 46(1) . 35—44.

ZHANG X, XIA J J, YAO M M, et al. Key tech-
niques and effects of seimic acquisition for deep oil and
gas exploration in Junggar Basin[J]. 2024, 46(1): 35
—44,

SREHE, XHRAE, INVFE . S R A T IR
Tt/ \GE VS 2 DA I R L) . e e
2020, 32(6) . 27—35.

ZHANG M Q, LIU Z J, SUN P C, et al. Well log-
ging identification of lower Jurassic badaowan forma-
tion oil shale in dachanggou basin, Xinjiang[J]. Coal
Geology of China, 2020, 32(6); 27—235. (In Chinese)
ESVE L Ty R E S Y S WASERCE kR =
FAEAM A Mol s A (D] KA HARR,
2021.

WANG ] X. Fine analysis of oil shale-bearing series in
badaowan formation of lower Jurassic in dachanggou
basin, Xinjiang and reconstruction of paleoenvironment
[D]. Changchun: Jilin University, 2021. (In Chinese)
T SRS AT IX =& RIERK AR 70T
EHRBEPNLD]. P94 LA, 2012,

DING M. Evaluation of Triassic Yanchang Formation
Chang 7 oil shale resources in Zhidan area of Ordos Ba-
sin[D]. Xi’an: Xi’an Shiyou University, 2012. (In
Chinese)

., HEE, RS, 5. SRR 7 B
TS EMEE PR B 9 B R PEM (1. KT
REZRCASRBIERD » 2022, 19(5): 27— 36.
ZHENG K, YANG ] Y, HU X X, et al. Qualitative
and quantitative evaluation of Chang 7 oil shale and ex-
ploration evaluation of Chang 9 reservoir in hujians-
han—Jiyuan area[ J]. Journal of Yangtze University
(Natural Science Edition), 2022, 19(5);: 27—36. (In
Chinese)

HH, T, whide, S FiE T KBS /KE M E il
M T YRR T L) ] VOB T2, 2021, 33
(10); 172—174.

XIA M, WANG H T, HAN J H, et al. Analysis of
physical characteristics of oil shale in Nanlucaogou For-
mation of Jimsar, Xinjiang[J]. West-China Exploration En-
gineering, 2021, 33(10): 172—174. (In Chinese)

L. TR ES. PRIFAT. A DU FHh R R L XK 4]

[12]

[13]

[14]

[15]

[16]

[17]

AR B R B e AT L R AR R
AR,2023,45(2) :210—220.

PEI W B. ZHANG B, LIN X Y, et al. Development
characteristics of biological reefs and logging response
patterns of the Changxing formation in the Wubaiti ar-
ea of Sichuan basin[ ] ]. Computing techniques for geo-
physical and geochemical exploration,2023,45(2):210
—220. (In Chinese)

XITHA TIEZ @Ak . 55, B e TUA Mg 2 )2
LR i 2 A S DU 5 9 SRHE LD L A a5
HiAR,2024, 46(01) . 26—34.

LIUSY, YUZJ, GAO Q]J, etal. Interbed detection
and oil-gas characteristics in shale oil reservoir in bo-
nan depression base on well logging curve reprocessing
[J]. Computing Techniques for Geophysical and Geo-
chemical Exploration, 2024, 46(01): 26—34. (In Chinese)
BT, SRR Z WA ZE 0 7 BUR TR — R
AASPENIDI. P94 PEdEReE, 2020.

YAN Y Z. Source-Reservoir Identification and Evalua-
tion of Chang 7 tight oil in Lake Basin Center of Ordos
Basin[ D]. Xi’an: Northwest University, 2020. (In
Chinese)

HNK. BB, TI0®K, S uUE BRI O
SHOHRWOITEL ] MR 4 IR B RO
2006, 36(6): 899—903.

DONG Q S, WANG L X, YU W B, et al. The key
parameters of oil shale resource appraisement and its
evaluating methods [ J |. Journal of Jilin University
(Earth Science Edition), 2006, 36(6): 899—903. (In
Chinese)

WER, HE. XNEE, & WIUANSEEHEYS
AT, MR, 2004, 23(3): 261—265.

YOU JJ, YESQ, LIUZ]J, et al. Comprehensive de-
velopment and utilization of oil shale[ J|. World Geolo-
gy, 2004, 23(3): 261—265. (In Chinese)

BEARIR, L5, AR, % whila Ll st 5t
RO WsbRE A EOC R LT AL LRHL, 2010,
18(1): 6—09.

XUE H Q, WANG H 'Y, ZHENG D W, et al. The
relationship between the proximate analysis and ele-
mentary analysis of oil shale[J]. Science &. Technology in
Chemical Industry, 2010, 18(1): 6—9. (In Chinese)
JALLET . EEM B, & WUE LS I R A
BRI, BTk, 2013, 4(2). 62—64.

ZHOU H X, WANG Z C, LU H L, et al. Compre-
hensive development and utilization of oil shale[ ] ].
Heilongjiang Science, 2013, 4 (2): 62 — 64. (In
Chinese)



676 PR FH AR 46 %

(18] oz, PP WM E wWIHEIT R PE Mgt 5 58 the oil shale resources development potential evaluation
Bl SRR A, 2016, 31(5); 83—87. [J]. Opencast Mining Technology, 2016, 31 (5).
WANG Z X, ZHAO D D. Research and practice on 83—387. (In Chinese)

Geologic characteristics and resource evaluation of oil shale in the eastern

Dachanggou Basin, Balikun country, Xinjiang, China

WANG Ling', LIU Tongqing', LIU Xiao' , YANG Zhen®*, WEI Xin®
(1. The Fifth Exploration Team of Shandong Bureau of Coal Geology, Jinan 250100, China;
2. The Third Exploration Team of Shandong Bureau of Coal Geology, Taian 271000, China)

Abstract: With the tightening of oil and gas resources worldwide, oil shale has become an essential source of energy. Chi-
na is rich in oil shale resources, which have been found in many domestic basins. The eastern part of Dachanggou Basin in Ba-
likun country, Xinjiang, has been found to have oil shale resources in the preliminary exploration but has not been explored in
detail. The logging curve characteristics of oil shale in the study area were clarified, and the method of identifying oil shale by
logging overlap and intersection diagrams was constructed. The ore quality of oil shale in the study area was determined
through the core experiments of ore oil content, industrial quality, aluminum retort analysis, and elemental analysis, and the
results showed that the oil content of oil shale in the study area is of medium quality, with low ash content, low sulfur content,
and high oil yield, which has a high industrial exploitation value. By constructing the development potential index, the develop-
ment potential of the most valuable oil shale layers in the study area was evaluated, and the central and western parts of the
study area were identified as areas with higher development potential.

Keywords: oil shale; well logging identification; oil content; resource potential; Dachanggou Basin





