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Fig. 1 Relationship between P-impedance

and porosity (cloud transform)
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Fig. 2 Analysis of logging response characteristics
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Fig.3 Analysis of geostatistics parameters
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Fig. 4 Impedance comparison sections of three kinds of inversion methods
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Fig. 5 Lithology and porosity sections of stochastic seismic inversion
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Seismic Stepped Prediction Methods of Sub-salt Carbonate Reservoirs in Pre-Caspian Basin

YANG Qin-lin""?,ZHANG Jing* , HAO Tao* ,ZHANG Ya-jun®, LI Guo-Bin®
(1. Sinopec Geophysical Research Institute , Nanjing 210014 ,China;
2. Research Institute of Petroleum Exploration & Development-Northwest (NWGI) , PetroChina, Lanzhou 730020 ,China)

Abstract: In the sub-salt carboniferous of Pre-Caspian Basin widely develops platform carbonate reservoirs,
which belong to fractured-porous type with strong heterogeneity. The reservoirs are featured by complex
and various lithology, great lateral variable physical property,and thin layer. The favorable reservoir pre-
diction becomes an exploration problem. The paper proposes stochastic seismic inversion and geostatistics
association simulation methods to predict lithology and physical property gradually. Stochastic seismic in-
version based on Markov chain Monte Carlo algorithm (MCMC) can obtain high-resolution impedance and
lithology data. It firstly builds the prior probability of stochastic variable by the geostatistical analysis of
well data,and then acquires the posterior probability with Bayes formula under the constraint of seismic da-
ta,finally resample the data according to the posterrior probability by MCMC. Based on the previous pre-
dicted data.,it builds the relationship between impedance and physical property parameter by cloud trans-
form,and predicts the physical property parameter by geostatistical simulation. The inversion result has
high vertical resolution and the identified minimum thickness of the reservoir layer is below 2 meters. The
lateral variation truly reflects the characteristics of carbonate reservoir. The above methods can solve simi-
lar strong heterogeneous thin reservoir prediction problems.

Key words: Pre-Caspian Basin; Platform carbonate reservoirs; Stochastic seismic inversion; Markov chain

Monte Carlo algorithm; Geostatistical simulation



