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Abstract The shale oil in shale intercalated layer in the Yanchang Formation of Ordos Basin predo-
minantly occurs in lacustrine gravity flow lobe “interlayers”, which serve as crucial reservoirs. However,
the internal architecture patterns of single lobes remain unclear due to limited subsurface data resolution,
constraining horizontal well drilling success rates and production efficiency. This study conducts refined
architectural analysis of sublacustrine fan gravity flow lobes through integrated geological survey, UAV
digital modeling, and sample analysis at the Maquan outcrop of the Triassic Chang 7 Member in
Tongchuan City. Key findings include: (1) The Maquan outcrop primarily develops three sedimentary
microfacies: lobes, deep-lake mudstone deposits, and slumps, containing seven lithofacies types:
massive sandstone facies (Sm), normally graded silistone facies (Sg), convolut-bedded siltstone facies
(Ssd), massive muddy silistone ( Mp), massive mudstone facies ( Mm ), horizontal bedding shale
facies (Sh), and tuff facies (Th). (2) In direction of provenance, single lobes exhibit mound-shaped
geometries composed of multi-stage stacked massive fine and very fine sandstones and black mudstone
shale. (3) Single lobe stacking patterns are controlled by flood-induced sediment supply, showing
progradational stacking. Erosional stacking occurs during high-magnitude floods, characterized by thick
sandstone units with irregular erosional contacts and steep foreset angles. Draping stacking develops under
low-magnitude floods, featuring thinner sandstone units separated by continuous mudstone layers with
gentle foreset angles. These findings enhance the theoretical framework of sublacustrine fan lobe archi-
tecture and provide critical insights for optimizing horizontal well development in interlayered type shale oil.
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Fig. 1 Location and geological map of Maquan area in Ordos Basin

fyzs ACRIERGE R AE . HeOh, EEXSARIAEPER WK, WIR OB A R AE 5 (2) X8 BB A R
SRR DIBUA G AT AR I, IR IR YT R R S MBI E N, 540 E A T W 3
400 5k, AR MLALPCAU IE B L (B 3) o &, w s,
ST 6 A EAL IR, AR E T 8k I

2.2 TANMHERESER

A B 1 A PR AE
Oy SECAS T b il iR TR 5 e i Ay TR R Py S H T i o B B e HLE P B, AR A B

REJESBORRAE, e [ 47l K (dest) st
U T 4 ) o S 0 0 SR AR A RE A AT LR
Bre (1) FHBOGRLBE ASO D 26 Aok it R A 7R JEE 53 A1

S5 T5 1 ME LA A T R AG BB 5T, )2 e XE
ol vy DXCI o SRy R A 220 I SRR Sk AR B A A
P RURRAE , SR T 5 05 T A LAY g Air—2 BTG



kM K

644 + W ¥E 2 8K

2026 4 4 A

o e e o
PR
N Y

ng'...'.j . . ..7

B e | o s [ wen Peemes D] memx eI
Lo [ mawy B wxs |- wmnws e

| o |mbummxis

a— T AHLIRAL B R S a PEAE 7 85 b— e PR A
2 SRR 2 407 4 b B R T JE B = 4 8 Sk AT R PR IR P

Fig.2  UAV-based 3D outcrop model and lithologic columnar chart of Maquan outcrop in Ordos Basin
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Fig. 3  Field and microscopic characteristics of gravity flow sedimentary samples of the Member 7

of Yanchang Formation of Maquan outcrop in Ordos Basin
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Table 1 Trace element concentrations of mudstones from the Member 7 of Yanchang Formation of Maquan outcrop in Ordos Basin

FERR4 V/107° Co/107°  NiZ107® Sr/107° Ba/10°  U/10°°  Th/10°°  La/107® Sr/Cu  U/Th V/(V+Ni) KR/ m
M2-1 167.25 12.17 35.32 140.09  761.24 34.06 20.82 92.64 1.57 1.64 0.83 51.19
M2-4  127.06 10.35 29.76 125.93  830.20 34.02 19.89 81.61 2.30 1.71 0.81 40.14
M3-1 98.88 23.48 45.21 152.62  910.50 33.43 16.43 63.15 1.27 2.03 0.69 137.17
M3-3  105.40 14.31 34.99 135.98  687.52 33.71 16.37  108.39 2.53 2.06 0.75 65.26
M4-2  106.21 22.66 39.66 119.95  1134.03 33.75 15.08 75.81 3.29 2.24 0.73 130.05
M4-4  165.98 13.81 35.18 108.96  484.20 36.20 14.62  105.55 2.95 2.48 0.83 61.87
M6-1 173.52 17.74 27.19 106.71  556.80 39.48 16.88 72.22 2.73 2.34 0.86 90.08
M7-1 225.74 11.20 14.45 131.94  300.98 34.07 10.69 92.82 3.24 3.19 0.94 45.19
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Fig. 4 Grain—size characteristics of sandstones in the Member 7 of Yanchang Formation of Maquan outcrop in Ordos Basin
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Fig. 5 Vertical grain-size characteristics of outcrop sandstone in the Yanchang Formation of Maquan outcrop in Ordos Basin
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Fig. 7 Sedimentary microfacies characteristics of the Yanchang Formation of Maquan outcrop in Ordos Basin
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Fig. 9 Lobe units boundary morphology characteristics

of Maquan outcrop in Ordos Basin
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