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Abstract All the current fault-related fold theories are based on the principle of balanced cross sections. The pseudo-3D model is
constructed with the combination of 2D cross sections, while the true 3D fault-related fold model has not been built and is still under
exploration. In this paper, we use Trishear 4. 0 and GoCad programs to build a series of 2D forward cross-sections including fault-bend
folds and trishear fault-propagation folds with different displacements. These sections are arrayed according to settled linear
displacement gradients to construct the pseudo-3D model of fault-bend fold and trishear fault-propagation fold for our analysis and
discussions. Further more, we choose the Qiongxi fault-bend fold and Yanjinggou fault-propagation fold covered by 3D seismic data as
the two examples for the interpretations of the true 3D models. This research indicates that the Qiongxi anticline is a typical shear fault-
bend fold and the Yanjinggou anticline a typical trishear fault-propagation fold. Through the comparison between the conceptual model
and the true model, we find that the strike displacement gradients are the basic factor to control the 3D geometric features, whereas,
the complexities of fault geometry and rocks mechanics anisotropy are the main difficulties to construct the true 3D conceptual model of
the fault-related folds.

Key words Fault-related fold; Pseudo-3D conceptual model; True 3D model; Structural geometry
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Fig.1 The pseudo-3D model of the fault-bend fold
(a)-a series of 2D cross sections with linear displacement gradients ;

(b) -the pseudo-3D model
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(a)-a series of 2D cross sections with linear displacement gradients;

(b) -the pseudo-3D model
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T;a?-bottom of the second member of the Upper Triassic Xujiahe
Formation; T;x>-bottom of the third member of the Upper Triassic
Xujiahe Formation; Tsx’-bottom of the fifth member of the Upper
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bottom of the Upper Jurassic Suining Formation; J;p-bottom of the

Upper Jurassic Penglaizhen Formation. The section is shown in Fig. 4
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Fig.6  Cross section BB of Qiongxi anticline

The section is shown in Fig. 4, and the legend is shown in Fig. 5
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Fig.7 Cross section CC’ of Qiongxi anticline

The section is shown in Fig. 4, and the legend is shown in Fig. 5
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The section is shown in Fig. 4, and the legend is shown in Fig. 5
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True 3D model of the Qiongxi and Qiongxinan
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Fig. 10 Geological map of the Yanjinggou anticline and adjacent areas with seismic reflection profiles in blue lines obtained from

PetroChina (after Li et al. , 2007)
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across the Yanjinggou anticline

Seismic interpretations of cross section 4 and 6

T x-bottom of the Upper Triassic Xujiahe Formation; Ty d-bottom

of the third member of the Upper Triassic Xujiahe Formation; J-

bottom of the Jurassic; J;-bottom of the Upper Jurassic. The section

is shown in Fig. 10
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Fig. 13 The comparison of the fault geometry between the conceptual model (a) and the true model (b)
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