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Fig. 1 Structural location(a)!®! and stratigraphic histogram(b)®! of the Yingxiongling area in Qaidam Basin
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Fig. 2 The x-ray diffraction analysis results of shale oil reservoir core samples from the upper member of the

Lower Ganchaigou Formation in the Yingxiongling area, Qaidam Basin (Well C908)
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Fig. 3 Ternary diagrams of mineralogy in shale oil reservoirs from the upper member of the Lower Ganchaigou

Formation in the Yingxiongling area, Qaidam Basin (Well C908)
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Table 1 The lithological characteristics of the upper member of the Lower Ganchaigou Formation in the

Yingxiongling area, Qaidam Basin
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Fig. 4 Petrological characteristics and reservoir space types of shale oil reservoirs in the Yingxiongling area,
Qaidam Basin
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Fig. 5 Cross-plot of experimental porosity and permeability of shale oil reservoir cores in the Yingxiongling area,

Qaidam Basin
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Table 2 Types and characteristics of natural fractures in shale oil reservoirs of Yingxiongling area, Qaidam Basin
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Fig. 6 Natural fracture characteristics of shale oil reservoirs in the Yingxiongling area, Qaidam Basin
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Fig. 7 Statistics on the proportions of different origins and filling conditions of natural fractures in shale oil
reservoirs of the Yingxiongling area, Qaidam Basin
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Fig. 8 Logging response characteristics of natural fractures in shale oil reservoirs of the Yingxiongling area,

Qaidam Basin (Well C14)
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Fig. 9 Cross-plot of conventional logs date for shale oil reservoirs in the Yingxiongling area, Qaidam Basin

(a) DEN-AC X4 K; (b) LLD-AC X4 &; (c) DSR-DEN X4 K; (d) DSR-AC X 42 &

PRI, HAYZE DSR 5 AC Al DEN £l 952 2 R, H ARG RE TR THEUR .
DSR-DEN %22 Efi iz, BE% DENERIIE R, R4EKH B DSR RihE%, TR
BEIGHAHRIE 9 () 1. DSR-AC R, BiFHE ACHEMIEK, REEKH BN DSR £
BRI K, TR E BISHIR/NE 9 (D 1. AHTIA, RS RSN R
AZREE MR . FTEIRRERE M R, SREEBUR LR, PRI 220N, XU i f B 4 22
Ve, DSR EMUIN . RN, 7KP 2 4% B A B 2 4 O 0N i F LA 22 A VE AR AR B e (H



PETHE M RER ARG R B R B I A RE MR R PR SR, & F T B0A BrBoR 4
PRI A BB MRS AR 51, TR P A S BRI EAR S T %
4.2 BRI

A BA R IRE R R WA PRI Rl SRR R IE WA B R T E
M FEHEM R R REER TGO, 22T B SEBLREERE AR 51PN oA R I B ARBA T,
REELE BRI B G Pl DUIE 2 2 e U, o i 2 (098 FEHR R REE T, Hh
2R AR LI R AR R R AR IR, b 2R R L PR s AR I A B, i 2R Bt S ke T 2R 4%
MIFEHIEOL. — MM 5, SEOMAREGRILY e A R4, B &2 AR R PG
fZegE, AR ARERBARBEY ) Fe I 1 5821,

RYE LRI RIRFAL, X FFE X R EEREAT T BRG] o e A P R SRR s 1 R T8 31
LRy AR BT LRI PR R I L IR SZ R TR, RFET S, B TR (il 8 o 1, 5,
7 BaR). SR, ACT ISR TEHREE . A TR AR SRR T UMK, W5 TS
SUZ SR BEPAT, I SKITEDN, SEUX 7 B, i TAEH R T ERBkR (A
8 2, 4, 6, 8 Btffio). Bbhh, T IXEE T ELARAEAE AR DN H B PR AR S8 B ) 152
2k, bl “MESIS” MELIESMI CnE 8 b 3 Br), 5 FARRENIEEIG
FREALAREL (B 100 A, AERGA U 48, FRHRRR S S 52T

P 10 ST G I AU b [X 155 5 % AR M MR R AIE

Fig. 10 Characteristics of induced fracture image logs in the Yingxiongling area, Qaidam Basin
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Table 3 The well logging response of natural fractures in shale oil reservoir of Yingxiongling area, Qaidam Basin
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Fig. 11 Logging identification chart of natural fractures in shale oil reservoirs of the Yingxiongling area, Qaidam
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Fig. 12 Array acoustic logging identification results of natural fractures in shale oil reservoirs of the Yingxiongling

area, Qaidam Basin
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Fig. 13 Comprehensive logging identification results of natural fractures in shale oil reservoirs of the

Yingxiongling area, Qaidam Basin
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Fig. 14 Statistical results of comprehensive logging identification of natural fractures in shale oil reservoirs of the
Yingxiongling area, Qaidam Basin
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Fig. 15 Statistics of natural fracture parameters in shale oil reservoir of the Yingxiongling area, Qaidam Basin
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Fig. 16 Rose diagram of fracture orientation in shale oil reservoirs of the Yingxiongling area, Qaidam Basin
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Development characteristics and logging identification of natural
fractures in shale oil reservoirs of the Yingxiongling Area, Qaidam

Basin

ZHAO Xing'?, WANG Guiwen'?, LI Yafeng®, SUN Quanwei'?, LAI Jin'*, SHEN Yinghao',

WU Kunyu?®, LI Dong', WANG Song'?, HAN Zongyan'~

(1. State Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum(Beijiing), 102249, China;
2. College of Geosciences, China University of Petroleum(Beijing), Beijing 102249, China;
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Abstract: Natural fractures are a critical factor controlling the productivity of shale oil reservoirs,
and their accurate identification and characterization are essential for the optimal selection of
sweet spots and efficient development of shale oil and gas. This study focuses on the mixed shale

oil reservoirs in the Upper Member of the Lower Ganchaigou Formation in the Yingxiongling



area, Qaidam Basin. Core samples, thin sections, scanning electron microscopy (SEM), and both
conventional and advanced logging data were used to summarize the types and characteristics of
natural fractures in the study area, and a comprehensive logging-based fracture identification
model was established. This model enables continuous fracture identification and characterization
from well logs. Additionally, by integrating fracture parameters with core experimental data, the
degree of fracture development and effectiveness were analyzed. The results show that natural
fractures in the study area can be classified into three types: tectonic fractures, diagenetic
fractures, and abnormal high-pressure fractures. Tectonic fractures are mostly high-angle and
highly filled, diagenetic fractures are typically horizontal with low degrees of filling, and
abnormal high-pressure fractures display irregular orientations and are often filled. Fractures are
most developed in the VI oil layer group of the Upper Member of the Lower Ganchaigou
Formation, followed by the V oil layer group, with the IV oil layer group being relatively less
developed. In general, the abundance of low-angle unfilled fractures is the greatest, the
developmental intensity of horizontal unfilled fractures is the highest, and the effectiveness of
high-angle unfilled fractures is the best. The current maximum horizontal principal stress direction
in the study area is NE-SW, and most unfilled fractures form angles less than 30° with this
direction, making them conducive to efficient fracturing. In contrast, filled fractures have
dominant orientations forming angles greater than 40° with the maximum horizontal principal
stress, making them less effective for enhancing fracturing. The findings of this study are expected
to provide theoretical and methodological support for the identification, evaluation of natural
fractures, and the optimization of sweet spots in lacustrine mixed shale oil reservoirs.

Key words: Natural fracturs; Development characteristics; Logging identification; Mixed shale
oil reservoirs; the Upper Member of the Lower Ganchaigou Formation; Yingxiongling area;
Qaidam Basin
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