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CONDUCTIVITY STRUCTURE OF CRUST IN THE

TANGSHAN SEISMIC AREA AND THE POSSIBILITY OF

EXPLORING POTENTIAL SEISMIC SOURCES BY
MAGNETOTELLURIC METHOD

Xinling Qin"’ L . B . Pederson” Yulin Zhao'' Ping Zhang” Fuye Qian"
Wei Qian”’ Zhengnan Li"’ and Jingxian Du"
(1) Institute of Geoplnvsics » State Seisnological Bureau  Beijing 100081 . China
(2) Department of Solid Earth Geophysics - Uppsala University » Uppsala 75122 . Sweden

Abstract

It is shown by the result of digital magnetotelluric soundingsin the Tangshan seismic
area and its surrounding regions that the crust under the surtace conductive sediments is
divided into two layers. i.e¢ .. the resistive upper crust and the conductive lower crust.
The upper crust wherein the Tangshan main shock and most of the aftershocks occurred
is a convex lens- like body which is cut by faults at the east. south and west sides. The
focus of the main shock was located at the position of the downward depression of the
resistive upper crust while the spatial varation of Curie point isothermal surface and the
deepest limit of the depths of aftershocks coincide with the downward depression of the
bottom of the resistive upper crust. Thus, the Tangshan main shock and most of its
aftershocks were related closely to the resistive upper crust from the view points of either
vertical layering or lateral variations. And there were only a very few aftershocks in the
conductive lower crust. The mechanical property of the rocks transforms from being
brittle in the upper crust into ductile in the lower crust mainly due to the combination of
different factors. ¢. g .. increase of confining pressure. change in minerals » rise in tempe-
rature as well as existence of pore- pressure. A small amount of water and a rise in
temperature may lead to noticeable falling of the electric resistivity within the rock wh
ile a change in the static pressure and mineral content within the rock causes very litt-
le change in the electric resistivity. Thus it is deduced that a resistive upper crust
and a more conductive lower crust from the view points of either vertical or lateral va-
riations are related genetically to the brittle and ductile properties respectively . Hence

it is possible that there is a relationship between the electric structure of the crust and
zones of potential seismic hazard.



