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processing.
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Fig. 2. Interpretation map of landsat image for circular structure area,

1—linear structure; 2—circular structurey 3—Mesozoic and Cenozoic basin.
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IMAGE FEATURE OF HUNAN-JIANGXI-GUANGDONG
CIRCULAR STRUCTURE AND ITS APPLICATION
EFFECTS IN MINERAL EXPLORATION

Wang Haiping

(Unstitute of Mideral Deposits ,Chinese Academy of Geological Sciences)

Abstract

The Hunan-Jiangxi-Guangdong (Xiang-Gan-Yue) circular structure (here-
inafter called XGY circular structure for short) is located in the middle part
of the Nanling compressive structure zone. The geological structures of this
region are complicated, and linear structures of different directions are well
developed. Magmatic activities occurred repeatedly, and magma intruded for
several times in different periods. Especially during Indosinian-Yenshanian
periods, a great abundance of granites were invaded. The strata from the
Sinian to the Quaternary are preserved perfectly. There exist many metallic
deposits in the area, especially tungstun and tin deposits.

The present paper deals with the features of the geological structures in
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the area, the relationship between the Nanling compressive structure zone and
the granite, and the effects of applying circular structure in mineral explora-
tion.All this lies on the basis of various geological data in this region obtained
by using multispectral band images at different scales, remote sensing techno-
logy of computer processing in some important districts, combinatorial analysis
of the structure, sedimentation, metamorphism, magmatic activities, and corre-
lative analysis of the image information. The author has obtained in the
important district a lot of information of small-middle circular structures and
blind magmatic rocks from various images acquired by means of different
templets, the ratio associations of different bands, and the selection and classi-
fication of typical target districts. The paper provides some image information
for delineating the most favorable areas for ore prospecting and for detecting
blind deposits around small-middle circular structures.

The present paper indicates that there exists a massive magma chamber
lying under the XGY circular structure, and the XGY circular structure itself
is the roof shape of the massive magma chamber at the surface. There were
at least two periodic magma activities in the magma chamber. The first one
occurred during Early Paleozoic when the elevation and subsidence movements
dominated in the Wanan-Shueichuan fault; the magma intruded along the SN
structure. The second one chiefly took place from Triassic to Cretaceous, and
this magmatic intrusion spread extensively. The main part of the XGY circular
structure has been upheaving since Mesozoic. The emergence of many small
Mesozoic intrusive masses suggests the intensification of the elevation and the
subsidence. This diverse movement formed a set of Mesozoic basins around the
main part of the XGY circular structure. The main part of the XGY circular
structure still upheaved in Cenozoic, and the Cenozoic basins around this struc-
ture was superimposed on the Mesozoic basins.

The difference of the spectrum features and the image patterns between
the XGY circular structure and the geological bodies around it is very small,
with the special circular patterns existing prominantly in the Nanling Moun-
tains. There are also other circular structures in South China belonging to this
type. The XGY circular structure, however, is most typical whether from its
image shape, its dimension, its spectrum features, or from its interpretation
indicators, and it represents a sort of circular structures which were formed by
the remelted granite batholiths in the Sialsphere of South China.

After the image enhancement and information extraction, the author has
detected and distinguished seven circular anomalous districts which are very

(to be continued on p.18)
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The characters of this field are described as; (1) Summation of geoche-
mical potential relating to the co-ordinates X,Y,Z, or pseudo-velocity head,
pseudo-pressure head and pseudo-potential head of certain component in earth’s
space is constant and it is given by

sod s, =¢
or Pog = Poyy 4 Py == P+ Ly + 2y
The relations expressed above are respectively defined as constancy of geoche-
mical potential. Their physical significance is identical with that of the other
form of mathemetical expressions of constancy of geochemical potential defined
as
L Lo, 2=
or gt Pupt+ Ppp=Fpr+ 2, + 2y
( 2) Geochemical potential field is a vector field characterized by the strength
of geochemical field defined as diffusion force acting on omne molecular volume
(or one atomic volume) running from its bigher concentration phase to lower

concentration phase and it is given by

E=—grad»
_RT . RT . RT
=S AT

Theoretical understanding cited above is applied to interpret the ore for-
mation field examplified by concentration and contraction of WO; tenors of
wolframite quartz veins in China.
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(continued from p.50)

similar in color and anomaly shape to the corresponding typical target districts
in the main part of the XGY circular structure; this is the result of
making full use of image features of circular structures, investigating the com-
binatorial relationship between circle and line, and the analysis of the logical
correlation.

On the basis of the experience gained by previous workers on processing
the remote sensing data, in combination with the special geological and geo-
graphical conditions of this region, the author suggests that the colorful ratio
image composed of the ratios with blue,green and red coding can suppress the
interference of the plant noise and extract small-middle or small circular
information as well as the light blue-green anomaly which is related to the

mineralizations of tungstun and tin.



