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Characterization of seismic and sedimentary facies in complex fault block fan delta:
A case study of Es, oil reservoir in HH19 fault block of Liaohe Oilfield
ZHANG Zhaohui', MIN Zhongshun®, LIU Jie’, LI Bin’, GUO Zeping®,

XIE Jun', WANG Jinkai', ZHANG Wenxuan'

(1. College of Earth Science and Engineering, Shandong University of Science and Technology. Qingdao 266590, China;
2. Exploration and Development Research Institute, Liaohe Oilfield, CNPC, Panjin 124000, China)

Abstract: The second member of Shahejie Formation(Es, ) oil reservoir in the southern Xinglongtai Anticline of
Liaohe Depression is characterized by well-developed faults, complex geological structures and great differences in
well network control. However, the conventional technical methods have proven inadequate in refined reservoir
characterization, which constrains the improvement of oil recovery efficiency. Taking the HH19 oil reservoir in the
region as an example, this paper conducted a study on the characterization of complex fault block sedimentary
microfacies based on seismic multi-attribute fusion technology and achieved the high-precision predictions of the fine
characterization and distribution law of reservoir sand bodies. Firstly, based on core observation, single well facies
characterization, and logging facies results, the well-developed fan delta sedimentary facies in the study area was
determined and four types of sedimentary microfacies were classified. Then, by using the techniques of 90 degree
phase conversion, {requency division processing. and stratigraphic slice comparison, the seismic attribute response

characteristics of different sedimentary microfacies were clarified. By using the method of attribute cluster analysis,
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the multiple seismic facies attributes that could reflect the sedimentary laws of the fan delta were extracted and fused
for analysis to accurately characterize the distribution pattern of sedimentary microfacies in the Es,. Finally, based
on the research results of sedimentary facies and seismic facies, the spatial distribution pattern of sand bodies in the
Es, reservoir was predicted, providing a basis for the fine geological study of complex fault block oil reservoir of the
same type.

Key words: seismic sedimentology; the second member of Shahejie Formation (Es,); multi-attribute fusion; cluster

analysis; fan delta
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Fig. 1 Structural location of Liaohe Depression
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Fig. 2 Characteristics of stratigraphic development and synthetic seismic records of the HH19 in Xinglongtai Oilfield
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Fig. 3 Color characteristic of mudstone in the Es, of the study area
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Fig. 4 Sedimentary microfacies characteristics of the fan delta front subfacies of the HH19 in Xinglongtai oilfield
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mud in the Es, of the study area
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Fig. 7 Seismic frequency division processing
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Fig. 8 Stratigraphic slicing in the Es, of the study area
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Fig. 10 Attribute clustering in the Es, of the study area
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