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Abgtract : Three-dimensional (3-D) restoration may help to validate volumetric consistency of structural inter-
pretations; moreover , it isincreasngly used as a means to address effectsof mechanical propertiesin structural
growth, and to estimate strain distribution within structures. We have constructed the tsurfs model of the Pa-
leocene Eocene Ziniquanzi Formation and the solid model of Huoerguos deep anticline in the Southern Junggar
Basin based on the interpretation of depth converted, two- and three-dimensional seismic data, with strati-
graphic horizons by well control and surface geology defined by remote sensing data. Inorder to truly represent
mechanical propertiesof rock units, shear module, Lame s constants and density were specified in the three-di-
mensional regions of the solid model. Then, we used a combination of horizon-based and volumetric restoration
techniques, implemented in Gocad s structural restoration plugrin unit , to restore these two types of models.
The axes of maximum principal strain, derived from the restoration of tsurfs model of Paleocene- Eocene
Ziniquanzi formation in hanging wall of mountain front thrust faults, mostly extend north-west direction,
which are obliquely intersecting with the Tianshan and the mountain front thrust belts. This characteristic may
verify the oblique contraction in the Southern Junggar Basn since the Late Cenozoic. Moreover , in the three
anticlinal belts extending east-west over 300 km’® area, the axes of maximum principal strain change from
south-north in Huoerguos anticline to north-east eastward and north-west westward , which indicates the arc
shaped thrusting, the typical thrusting styleinforeland area and in deep structures. The strain distribution de-
rived from the restoration of Huoerguos deep anticline solid model do not have obvioudy corresponding rela
tionship to the kinematic process, but are mainly controlled by contrastsin the mechanical strength of rock u-
nits, which caused the varietiesof strain distributionsin the samefault block. In the petroleum exploration and
development , this volumetric restoration technique can be used as a means to estimate strain distributions with-
in structura traps, which may help to predict patterns of natural fracture or other small scale structures.

Key words: volumetric structura restoration; tsurfs model ; solid model ; mechanical property; restoration
strain; Gocad modeling system
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Fig 3 The building process of Huoerguos Solid Mode in the Southern Junggar Basn
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Fig. 7 The distribution of restored principal strain of the Huoerguosi deep anticline
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