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Abstract: As the Paleogene Ochirbat salt diapir in the western Kuqa foreland thrust belt is the most typical salt diapir structure in
China, it can serves as a natural laboratory for the study of salt structure. Based on previous researches, the methods of field
mapping, seismic interpretation, remote sensing images interpretation and InSAR (interferometric synthetic aperture radar)

technique were used to analyse the salt karst landform characteristics, formation mechanism and rheological model of the Ochirbat
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salt diapir. The salt karst landforms are mainly developed on the surface of the salt diapir. Karst caves and gullies can be seen on the
weathering surface of the diapir, while rillen karrens and miniature karst peak cluster can be seen on the fresh surface. Further more,
collapse structures belonging to salt karst landforms can also be regularly seen in the diapir. The formation of the salt diapir was
controlled by many factors, including the thrust fault, the erosion of the overburden, the differential loading and buoyancy, and the
evolution process of the diapir can be divided into 4 main stages, including thrust piercement, erosion piercement, active piercement
and passive piercement stages. It is summarized that after coming out from the underground, the salt flowed from the core to the
periphery of the diapir under the gravity, forming salt glacier, and the seasonal river restricted the salt spreading to east, northeast

and north directions, resulting in the asymmetric rheological model of the diapir.
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Fig.1 Distribution of surface salt structures in western Kuqa foreland thrust belt
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Fig.2 Deformation pattern of the Ochirbat salt diapir
a—Field mapping of the Ochirbat Salt Diapir (modified from Wang Huiping,2011); b—3D remote sensing interpretation image of the Ochirbat Salt

Diapir; c¢—Interpretation of a N—S direction seismic profile across the Ochirbat Salt Diapir (the position of the seismic profile is shown in Fig 1).

1—Miocene Kangcun Formation conglometrate, gravel—bearing sandstone, sandstone and siltstone; 2— Miocene Jidique Formation sandstone and

siltstone; 3— Oligocene Awat Formation salt— bearing mudstone and gypsum salt; 4— Oligocene Awat Formation salt rock on the surface;

S5—Surfacegully of salt diapir; 6—Dry channel
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Fig.3 Photos of the Ochirbat salt diapir in the field
a—Panorama of the Ochirbat Salt Diapir(modified from the reference Li,2008); b—Field photo of the southeastern edge of the Ochirbat Salt Diapir,
showing the boundary between the diapir and the eastern surrounding rocks.Syncline structure can seen in the surrounding rocks. ¢ Deformation
characteristics of the overburden of salt to the south of the diapir. Thrust fault and anticline structure can be seen in this photo. d Field photo of the
southeastern edge of the Ochirbat Salt Diapir, showing the boundary between the diapir and the southern surrounding rocks. e Field photo of the
eastern edge of the Ochirbat Salt Diapir. The river limits the boundary of the diapir and tilting structure can be seen in the overburden. f Boundary of
the Jidike Formation and Kangcun Formation of the overburden on the eastern edge of the diapir. g Field photo showing the northeastern edge of the
diapir. The topography is relative steep and fresh salt can be seen in the surface .h Flowing structure in the eastern edge of the Ochirbat Salt Diapir,
and gullies can be seen on the weathering surface of the diapir. i rillenkarren structure on the fresh surface of the diapir. k collapse structure which is
happening in the Ochirbat Salt Diapir. The position of the photoes b, d, e, f, g, h, L, j, k can be seen in Fig 2a
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Fig.4 Rheological model of the Ochirbat salt diapir
a—Model of the corresponding relationship between the InSAR images and rheological profiles of diapirs(modified from Aftabi et al.,2010). b—

Average vertical change of the Ochirbat Salt Diapir from 2003.6 to 2010.10. c—Rheological profile of the Ochirbat Salt Diapir (the position of the

profile can be seen in Fig 4b)
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