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Abstract  The gravity-flow deposits in continental rift lacustrine basin exhibit rapid lateral changes for

sedimentary facies and strong heterogeneity. Conventional seismic technologies for reservoir prediction can usually

only identify composite sand body distributions, making inter-well sand body predictions for single layers still

challenging. Therefore, targeting the offshore submarine fan deposits of the Shahejie Formation in the southern

third block of the Gangzhong oilfield, a method combining spectral-decomposition intelligent inversion with

three-dimensional lithofacies modeling is adopted to quantitatively predict the distribution of sand body in the

* BETH. ERARRAERESTHE (G5 42302128, 42272186) . H E A7 ih K4 (Lm0 BHIFRE &1 H (4%« 2462023YJRC039) Fil H

F ] %1

[ A7 9 R AR AR AT IR A ) T I o CIE ) O AR R & T (45 . Z1.2X2020-02) B¢ 1)

ARICAEE . ERoE, 2, 199344, M4, JHim, Mg S T& L. E-mail: wwr@cup.edu.cn

R, B, 1974484, W4, Bz, MREIE SR TR L. ASGEIAMEHR . E-mail: yuedali@cup.edu.cn

Wk BT : 2024-04-21, &RIHB: 2024-07-20

https://www.cnki.net



61 FECIRAE AR AR S U DR IR] = 4k AR A 1 B D R TR 1695

single layer. Firstly, the seismic volume is processed through spectral decomposition, with optimal parameters for
spectral-decomposition inversion selected, and the spectral-decomposition intelligent inversion is performed using
the Support Vector Machines (SVM) method. Then, the relationship between inversion attributes and the
probabilities of lithofacies (including sandstone and mudstone) is established. Using the three-dimensional
probability models of sandstone and mudstone as soft data, a three-dimensional lithofacies model is constructed
using the co-kriging method, and the sand body distribution in single layers can be obtained from the lithofacies
model. Finally, by combining sedimentary facies interpretations of single wells with spectral-decomposition
intelligent inversion profiles, inter-well facies analysis is conducted, and the sand body distribution and
sedimentary microfacies distribution of single layers is predicted using methods of “thickness constraint, pattern
fitting, and multidimensional interaction” . The results show that the target layers Es,"* and Es,"” develop four
types of sedimentary microfacies, i.e., braided channels, lobe bodies, sheet sands and inter-channel mudstones,
which display the gradual retrogradation process of sand body from bottom to top; the lobe sand bodies are
extensively developed in single layer Es,'>?, with lateral superposition between lobe bodies or partial lateral
separation by banded mudstones, and the upper part of the lobe bodies develops ribbon-like braided channels. This
method combines spectral-decomposition intelligent inversion with three-dimensional geological modeling,
significantly improving the accuracy of sand body prediction by staying true to well data at well points and fully
excavating seismic data between wells. The method achieves quantitative and fine characterization of single-layer
sand body, which can provide references for fine characterization of reservoirs in similar study areas.

Keywords Sand body prediction, Spectral-decomposition inversion, Machine learning, Lithofacies
modeling, Gangzhong oilfield
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Fig. I Tectonic location of Gangzhong oilfield in Huanghua Depression (modified from Wu et al., 2013)
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