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Prediction of Beach-bar Sand Reservoirs Using Waveform Analysis:
A Case Study on Es4s in the West Area of the Dongying Sag
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Abstract: Beach-bar reservoirs are characterized by sand-mud interlayering, thin sand strata, and high seismic velocity of
carbonate interbeds, which increases the difficulty of seismic interpretation and reservoir prediction. Based on the lithologic
combination of the beach-bar sand of Es4s in the western Dongying sag, seismic "waveform" analysis was applied to its res-
ervoir prediction. Firstly, we defined three dominate types of the waveform of the beach-bar sand and established the actual
seismic forward models for different lithological combinations of beach bar reservoir. Then, by studying actual seismic for-
ward model, the waveform characters of different lithologic combinations were analyzed. Relationships between the wave-
form modes and the different lithologic combinations were generalized as well. In the end, the seismic waveforms were clas-
sified by restriction of logging data, and the scope of beneficial beach-bar reservoir was defined.
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Fig. 1 Seismic wave form definition of the beach-bar sand of Es4s in research area
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Fig. 2 The actual geological model of the beach-bar sand

(a) and its wave form characteristic (b)
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Fig. 3 Reservoir section of well chun98-liang108-liang104 (a) and seismic reflection characteristic of forward modeling (b)
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Fig. 4 Forward modeling wave form characteristic of the beach-bar sand containing carbonate
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Fig. 5 Forward modeling wave form pattern of the beach-bar sand of the research area
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Fig. 6 10 kinds of wave form patterns
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Table 1 Lithologic combination modes corresponding to 10 kinds of wave form patterns

1(F140) 43.1 56. 9 4.5 0 4.5 6.5 0. 757 28
2(F20) 19.0 52.0 5.0 1.5 3.0 3.5 0. 365 17
3(T34) 8.0 52.0 9.5 17.5 0 1.5 0. 154 8
4(F131D) 17. 8 79.7 11.0 0 2.5 3.5 0. 223 11
5(L108) 61.4 58. 6 9.7 0 0 12.7 1. 048 24
6(G891) 38.7 60. 1 15. 85 0 1.2 4.0 0. 644 22
7(G89) 39.5 70.75 10. 8 0 8.4 4.8 0. 558 22
8(G898) 27.1 85.2 34.3 1.5 3.2 3.0 0.318 23
9(F137) 22.9 67.7 12.3 1.5 0.5 2.3 0. 442 22
10(F127) 44. 6 70.0 15.5 34.9 0 9.0 0. 637 20
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