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Characterization and petroleum geological significance of deep igneous intrusions
and related structures in the Shunbei area, Tarim Basin
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Abstract: The magma intrusion in the Shunbei area, Tarim Basin, is investigated based on newly acquired 3D seismic
data. The igneous intrusions and related structures in the area are characterized and mapped in detail to establish a
vertical intrusion model, determine lateral flow direction of magma, and reveal their petroleum significance. The
igneous intrusions are saucer-shaped and distribute along the top boundary of the Lower—Middle Ordovician and the
boundaries of strata above it in layered superimposition. Reverse faults and steep fractures occur above the saucer-
shaped sills, leading to a vertical magma intrusion model of “magma pathway—superimposed sills—steep structure”. The
actual distribution of the sills and related structures reveal that the magma in this area fisrt intruded from the deep to the
top of the Middle—Lower Ordovician and then flew laterally from north to south in a radial pattern. All these suggest that
igneous intrusions play a role in improving reservoir quality and the related reverse faults are the pathways for
hydrocarbon to migrate. A deeper understanding of the sills and related structures can be a better guidance for oil and
gas exploration in the Shunbei area or even the whole Tarim Basin.
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Distribution of major faults and stratigraphic framework of the Lower Paleozoic in the Shunbei area and periphery,
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Fig. 2 Coherence slices of various reflecting interfaces for S1 3D acreage in Shunbei area, Tarim Basin(see Fig. 1 for the location of S1)
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Fig. 3 Lateral segmentation and vertical layering of No. 11 fault on the top of the Middle-=Lower Ordovician, Shunbei area, Tarim Basin
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Fig. 4 Basic elements and a typical seismic profile of saucer-shaped sills
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Fig. 6 Seismic profile showing distribution of sills from north
to south in the Shunbei area, Tarim Basin

(see BB’ in Fig. 2 for the location)
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Fig. 8 Planar distribution of igneous related structures on interface T¢ in the Shunbei area, Tarim Basin
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Fig. 9 Seismic profiles (a and b) showing the characteristics of igneous related reverse faults and a diagram showing the genesis of the

faults (¢), Shunbei area, Tarim Basin
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Fig. 10 Seismic profiles showing the characteristics of igneous related steep fractures,, Shunbei area, Tarim Basin
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