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Abstract: With the advancement of hydrocarbon exploration toward deeper, thinner, and more geologically
complex unconventional reservoirs, extracting geological information from seismic data and elucidating the
characteristics and spatial distribution of facies and reservoirs have become key factors in enhancing exploration
and development efficiency. Seismic sedimentology provides an effective technical approach to achieve these
goals. Seismic sedimentology, which investigates sedimentary rocks and depositional processes based on seismic
data, has emerged as a new discipline following seismic stratigraphy and sequence stratigraphy. It consists of two
complementary branches: the model-driven seismic geomorphology (qualitative) and the data-driven seismic

lithology (quantitative). Commonly employed techniques include phase rotation, stratal slicing, seismic attribute

HEWH: EERHEERAED SR AR 2 LR RIS LT 53 SR A" (20252D1400600 ) 5 £
IR TT R WF 5B 56 B 5w 52 W R 2 T T e AR R PR S VRS H I 1 28 R AR G B R b 8 i SR F 5T

( 15HT10500000010 ) . “VEHIFREREh A H R DU A 27 AR5 £ R B HLAE B R St i A ( 19HTY 5000008 )
FE—EH. I (1981—) , B, 1L, ST, FBMNIHZDURZSE S I AT 7T 22 T./E. ORCID:
0000-0002-5685-4908. Email: tadxu@126.com



extraction, spectral decomposition, RGB blending, principal component analysis (PCA), and stochastic inversion.
Specifically, seismic geomorphology typically integrates phase rotation, stratal slicing, spectral decomposition, and
RGB blending; whereas seismic lithology combines phase rotation, attribute extraction, PCA, and stochastic
inversion. By applying seismic sedimentology to different stratigraphic intervals in the Sichuan, Tarim, Junggar,
and Qaidam basins central-western China—including the Cambrian, Ordovician, Triassic, Jurassic, Cretaceous,
Paleogene, Neogene, and Quaternary systems—both model-driven and data-driven approaches have been used to
reconstruct depositional facies, predict reservoir architecture, and infer fluid properties. Application results
demonstrate that seismic sedimentology effectively addresses the technical challenges associated with the
transition of exploration targets toward deep, thin, and subtle reservoirs, making it a powerful and efficient
solution for the exploration and development of complex hydrocarbon accumulations.
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Fig. 1 Paleogeomorphology of the Longwangmiao Formation in Central Sichuan (a) and the San Andreas

Fault in North America (b)
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Fig. 2 Seismic geomorphology map (a) and seismic lithology reservoir distribution map (b) of the
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Longwangmiao Formation in Central Sichuan Basin
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Fig. 3 Seismic lithology prediction of lithofacies process diagram of the Jialingjiang Formation in Central

Sichuan Basin
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Fig. 4 Seismic lithologic lithofacies distribution of the Jialingjiang Formation in Central Sichuan Basin (a)

and modern mixed sediments of Christmas Island (b)
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Fig. 5 Seismic geomorphology map of the Xiaorbulak Formation in GCB2 of Gucheng (a) and satellite
image of the Florida Keys in North America (b)

AR IO ST 1 58 KA GCLP Y B N B BRI A = 0 A (I 60, RBLE W
R RIS R E @R, JRE10-50m. Jrb, W 3 WIHERAREEIN AR E 3 RKiERE: 2
LIRS IR e DR i J25 L o T I R S AL AR T K o i i 2 = W 1 %
=HMEEIR . EGRIKERIIA T 2 KR R ZIRIE R R . R
W IR HR B k= o B RMIR YR B GG, b, [RIUTRRUE T W R s i 15 S )
BRI R B o M S 2 5 A D) A A A A T, T UL B B R O
filt 2 HVRFE. CPIEAEM T BRSO o AR IR, BECOKEN R 35 22 R T i
HERAFAEJE LS, Ul W Z e B 45 ) O R P 22 5 AN K (B SR s A M R o P 2 R W s
JEAER ORI R S BT, TR BRR R 7 B B A2, TR B NI B AT, fE Ak

=
H o

BT ZRAUEE 24N, BT RE . B ERIET AR SL, FE B BRI & N RTRR RS M A R B
WK AIER S, AR, NER MR TR SR X SRS A BB (RJk
&E2024)



B 6 il GOLP SEEM M /RIhi A EMIRE (a) MEEMZMEESHE (b)

Fig. 6 Seismic geomorphology map (a) and seismic lithology reservoir distribution map (b) of the

Xiaorbulak Formation in GCLP of Gucheng
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Fig. 7 Seismic geomorphology of the Bashkikek Formation in the Zhongqiu Area and calibration with drilled
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Fig. 8 Seismic geomorphology predicted structure (a), seismic lithology predicted reservoirs (b), and

regional sandbody/strata ratio distribution (c) of the Bashkikek Formation in Zhongqiu Area
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Fig. 9 Paleogeomorphology (a) and seismic geomorphological features (b) of the Si sandstone of Karamay

Formation in Mahu Area
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Fig. 10 Seismic lithology prediction of reservoirs and single well productivity of the Mahu Karamay

Formation (a) and satellite image of Bosten Lake (b)
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Fig. 11 Paleogeomorphology (a) and seismic geomorphology map (b) of Jurassic in the Maxian Area
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Fig. 12 Paleogeomorphology (a), seismic geomorphology (b), seismic profile along canal (c) and seismic

profile perpendicular to channel (d) of Jurassic in Maxian Area
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Fig. 13 Paleogene seismic geomorphology in the Lenghu area (a) and modern sedimentary satellite image of

Bayinbuluke (b)
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Fig. 14 Neogene seismic geomorphology in the Lenghu area for different channels (a-d, i), seismic profiles

parallel (e), and vertical to (f-g) point bars, and an image of the Yuqia River (h)
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Fig. 15 Quaternary seismic geomorphology showing meandering rivers (a, ¢) and saline flats (¢) in Sanhu

Area, and modern analogous examples (b, d, f)
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