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Fig. 1

(a) Geothermal gradient contour map of the Tarim basin; (b) Feat flow contour map of the basin; (c¢) a reflection

profile across the basin from the south to north; and (d) resistivity log of the Tarim lithosphere produced by 1D inversion
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Fig.2 A profile showing comparison between the 3D resistivity inversion results with the 2D inversion results
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Fig. 3 Comparison between the 3D resistivity inversion results with deep reflection seismic results
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(a, b)—Position of reflection profiles and MT stations; (c, d)—reflection profile # 272 comparing with resistivity inversion result;

(e, D) —reflection profile JO1~J03 comparing with resistivity inversion result
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Fig. 4 Resistivity inversion maps on planes of depth 4 km and 15 km
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Fig. 5 Resistivity inversion maps on planes of depth 20 km, 25 km, 30 km and 40 km
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Fig. 6 Resistivity inversion maps on planes of depth 60 km and 90 km
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Fig. 7 Carton showing the movement of continents

in the Palaeo-Asian ocean during early Carboniterous
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China ( NCC), the brown strip indicates the island-arc of the

subduction zone of the Mongol-Okhotsk Ocean
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Abstract

This paper presents the results of magnetotelluric investigation in Tarim Basin. We completed the
survey at 701 stations and performed data processing and 3D inversion, obtaining 3D lithospheric electrical
resistivity model of the Tarim terrane, which reflects lithospheric structures from viewpoint of electrical
properties. Interpretation of the results determines that the electrical thickness of the asthenosphere in the
terrane is 138 km, sedimentary basin has low electrical resistivity less than 10 Qm. The crystalline
basement is of high-resistivity with depth from 12~24 km. The middle and lower crust is of more or less
low-resistivity with depth from 12~24 km. The crystalline basement is of high-resistivity with depth from
24~47 km. The upper part of the lithospheric mantle is of low- resistivity of about 10 Om with depth from
47~88 km. The lower part of the lithospheric mantle has higher resistivity with depth from 88~138 km.
The asthenosphere has very low resistivity of 4 Qm. Except the Manjar depression, its upper and middle
crust do not contain any developed low- resistivity layers, crustal average resistivity turns to a slight high,
the Moho discontinuity is not clear, and there is a high-resistivity root supporting the basin reaching depth
of 80 km. These facts show that the Tarim basin should belong to the craton type. However, the terrane
is surrounded by steep lithospheric faults, contains high-resistivity blocks all around without movement
from depth 15 kmto 90 km. These facts also show that the Tarim basin should belong to the fault-sunken
type. As a matter of fact, the Tarim terrane was a continental craton terrane drifting along a ocean in the
Paleozoic, and then faulted and sunken becoming a basin owing to continental collision and compression
afterwards. Thus we may call it as a large fault-sunken craton basin. The Manjar depression within the
basin is a low resistivity block from depth 15 km down to 90 km, and develops a low resistivity loophole in
its northern boundary into Tien Shan, We infer that this low resistivity block was created during the
closure of the Paleo-Asian ocean in the late Paleozoic, caused by collision between the Tarim,
Kazakhstanterranes and Siberia craton. The Manjar, Hetain, Yecheng-Sache, Yutain-Mingfeng and
Tangguzibasdepressions are all crustal low resistivity blocks, showing active fluid movement. They can be

potential areas for oil/gas exploration.

Key words: Tarim Basin; magnetotelluric investigation; three-dimensional inversion; Lithospheric

structure; closure of Paleo-Asian Ocean; continental collision



