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Gas hydrate accumulation models of Makran accretionary wedge,northern Indian Ocean
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Abstract: The Makran accretionary wedge, located in the northern Indian Ocean, is resulted from the subduction of the Ara-
bian plate under the Eurasian plate at a low dip angle. In the northern part of the accretionary wedge, sedimentation rate is
high and sediments are thick, while in the southern part, thrust faults and tight anticlines dominate. The tectonics is charac-
terized by extension in north and compression in south. In vertical direction, however, faulting activities are strong in the
deep and weak in the shallow part. It is a complicated active continental margin characterized by an ultralow angle subduc-
tion plate in the world and thus has good conditions for hydrate accumulation. So far, different types of hydrate accumula-
tions have been found. The hydrate accumulation of multi-stepped accretionary wedges mainly occur in the Lower-Slope and
Deformation Front under the control of imbricate thrust faults, while the hydrate accumulation of mud diapirs and mud volcanoes

types mainly occur in the Mid-Slope and Upper-Slope, which are jointly controlled by sediment thickness and the tectonic tension in
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the north. Vertically, the hydrate accumulations are characterized by so called “Double floor structure”. Tt means that deep accumu-

lations are mainly controlled by thrust faults, while shallow ones are mainly under the control of normal faults. The above-mentioned

hydrate accumulation models may owe their origin to the low angle subduction of the Arabian Plate towards the Eurasian Plate.

Key words: double floor structure; hydrate accumulation models; gas hydrate; Makran accretionary wedge; northern Indian
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Fig.1

Schematic tectonic setting for gas hydrate accumulation (modified from reference [1])
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a. Location of study area; b. Ridges and seismic lines in the study area
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Fig.3 Schematic stratigraphic column of the Makran accretionary prism (after reference [10])
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Fig.4 Seismic profiles across the sixth ridge (see Figure 2 for location of the three profiles) (after reference [13])

Arrow 1: triple BSRs; Arrow 2: collapsed {rontal slope of the Sixth Ridge; Arrow 3: high amplitude reflections

(bright spots) in Unit III; Arrow 4:chimney-like structures in the subsurface beneath the Sixth Ridge
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