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Fig.1 Mlustration of the interaction between the magma
and the shielding layer
a—Instantaneous stress field: A—Plane projection of the center of
stress, B—Brittle fracture zones of the shielding layer; C—Elastic
rupture area of the shielding layer;b—Stress ellipsoid :
¢ ;—Maximum principal stress; ¢ »—Intermediate principal stress;

¢ ;~Minimum principal stress
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Fig.2 Numerical model of an intrusion with internal
magmatic overpressure of 5 GPa as the only loading
(modified from [6]) and geological model showing the
spatial distribution of the wide composition spectrum dike
swarm (WSDS) (see the text for details)
a—The white layers are soft, with a stiffness of 1 GPa, the grayish
layers are stiff, with a stiffness of 100 GPa, and the thick dark gray
bottom layer has a stiffness of 40 GPa. The ticks show the
trajectories of the maximum principal compressive stress (¢ ;). The
direction of ¢ ; changes from vertical (favoring dike propagation) to
horizontal (favoring dike arrest) at many contacts in the central part
of the illustration above the intrusion; b—The same numerical
model as in Fig. 5a. the figure shows the magnitudes of the
minimum principal compressive (maximum tensile) stress (o 3) in
mega—pascals (MPa). Those dikes that would make it to the surface
would tend to be within the regions of maximum tensile stress.
Consequently, the location of the volcanic fissures at the surface fed
by dikes from this chamber would not be right above the center of
the chamber, but rather shifted somewhat in the down—dip
direction, that is, to the left
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Fig.3 Distributive map of dikes in the eastern segment of the South Alataw Mountain (modified after [5]) , and character of
spatial distribution of (WSDS) after numeralization.
a—Distributive map of dike; b—Data gridding and dike counting; c—Dike amount distribution taking grid away; d—Contour diagram of the

dike density; e—Contour diagram of the dike stretching direction density
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Fig.4 The prospecting area targeted using the dike patterning in the South Alataw Mountain (modified after [5]).

Delineation region using contour diagram of the dike density distribution is circles in solid lines while delineation region using

geological and qualitative method in dotted lines
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A quantitative method for target prediction using the wide composition—
spectrum dike swarms: A case study of the South Alataw Mountain in Xinjiang

GUO Jing, LUO Zhao—hua, LIU Xiao, JIANG Hui—ying

(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences,Beijing 100083, China)

Abstracts: A numerical method is presented for spatial targeting by parametrizing distribution of the wide
composition—spectrum dike swarms (WSDS). According to the metallogenic theory on the transmagmatic fluids,
the local stress field with a vertical maximum principle stress axis emerges when violent interaction between the
magma body and the shielding layer takes place. Consequently the corresponding fissure system difters from the
fissure system described in the traditional structural geology of orefield. In accordance with a variety of ascending
rates of magma and textural and mechanical properties of the shielding layer, there would be several types of syn—
metallogenic fissure subsystems, in which veins of metallogenic period usually fill. Because the strength of effort at
the center is much stronger than that at the surrounding places, the pre—existent and the self—propagated fractures
show regular spatial patterns both in density and in direction, which determine the kinematics of fluids. So the
density of dikes and their stretching directions can be considered as quantitative indexes to target the potential
locations in which ore —bearing fluids are extensively cumulated, and mineralization occurs. Using moving —
average method to get the contours of the dike densities and the dike stretching directions, the authors regard the
maximums as the prediction targets. The result is highly consistent with that analyzed by the geological method.
Therefore the quantitative method offered in this paper is effective.

Key words:contour diagram of dike density;contour diagram of dike stretching direction density;quantitative

delineation;moving—average method;transmagmatic fluid.
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