30 3 Vol. 30 No. 3 519~529
2011 5 ACTA PETROLOGICA ET MINERALOGICA May 2011

. 1 7
GIS

12 12 12 12
1. 100083 2.
100083
GIS
- 1 - Il A

5 B 4 C 4 “ "
7412730 t 8566 180 t

P628" .4 P612 A 1000 - 6524 2011 03-0519-11

Metallogenic prognosis of porphyry molybdenum-copper resources in northern
Sanjiang region of Qinghai Province based on weight-of-evidence method
and GIS

CHEN Jian-ping!?, DONG Qing-ji""?, HAO Jin-hua''? and LI Wei!-2
(1. Institute of High and New Techniques Applied to Land Resources, China University of Geosciences, Beijing 100083, China;
2. Key Laboratory of Beijing Land Resources Information Development, China University of Geosciences, Beijing 100083, China)

Abstract: Based on the geological and mineral geo-database, the authors analyzed the metallogenic conditions of
porphyry molybdenum-copper deposits in northern Sanjiang region by means of GIS. A prognostic model for re-
gional ore deposits was established, and the factors of mineral prediction were extracted and assigned values by
Graded-WOE. The favorable prospecting areas were delineated, and the quantitative forecast of regional re-
sources were finally realized. The research included several aspects, and the weighing of prediction included stra-
ta, magmatite, structure, mineralized anomalies and other related quantitative factors. Firstly, the geological
and mineral geo-database based on the platform of Mapgis and Arcgis of northern Sanjiang region was estab-
lished, which included regional geological data of the geological map, gravity, air magnetic force measurement,
geochemistry, remote sensing and mineral data. This database constitutes the basis of regional mineral predic-
tion. Secondly, the research probed into the metallogenic conditions of porphyry molybdenum-copper deposits in

northern Sanjiang region by comprehensive handling of mineral information and analysis of the conditions of mineral
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deposits and the ore-forming indicators. The research suggested first-level factors of mineral prediction which in-
cluded strata, magmatite, structure and mineralized anomalies, 19 related factors and 24 relevant characteristic
variables. The authors analyzed characteristic variables by Graded-WOE, and then converted them into the val-
ues of posterior probability of strata, structure, magmatite and mineralized anomalies. Two favorable areas, i.
e., Narigongma-Dongmozhazhua and Aduo-Jieduo, were delineated by the values of posterior probability. There
are 5 target areas of Grade-A molybdenum-copper deposits, 4 target areas of Grade-B molybdenum-copper de-
posits and 4 target areas of Grade-C molybdenum-copper deposits. Using the bundance model, it is estimated
that the quantity of copper in this region is 7 412 730 t and that of molybdenum is 8 566 180 t.

Key words: Graded-WOE; prediction of potential resources; porphyry molybdenum-copper deposit; northern

Sanjiang region; southern Qinghai
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Fig. 1 Distribution of igneous rocks in Zadoi tectonic magmatic belt
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Table 2 Positive and negative weights of stratigraphic factors
C
2 1 2.994 -0.979 3.973
2 -0.359 0.044 —0.403
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Table 3 Positive and negative weights of igneous
rock factors

c

1 3.650  —0.311 3.962

2 1.716 —1.546 3.262

3 1.050 —2.015 3.066

4 0.996 —1.989 2.985

5 1.174  —0.793  1.967 B

6 0.109 —0.010 0.120

7 0.639 —0.332 0.970 1
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Fig. 3 Contour map of weight of igneous rocks
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Table 4 Positive and negative weights of tectonic factors

C
1 1.410 —1.640 3.051
2 0.723 -1.970  2.693
3 1.485 —0.509 1.994
4 0.753 —-0.784 1.537
5 0.247  —-0.547 0.79%4
6 -0.219 0.337 —0.557
7 -0.061 0.236  —0.297
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Fig. 4 Contour map of weight of tectonics

Table 5 Positive and negative weights of mineralization

anomalies

C

1 Mo-Cu 1.831
2 Mo 3.766
3 Mo-Cu 4.226
4 Cu 2.650
5 1.142
6 0.406

—32.278
—1.282
—0.780
—1.247
—1.035
—0.245

34.109
6.049
6.006
3.897
2.178
0.651
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Fig. 5 Contour map of weight of mineralization anomalies
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Table 6 Positive and negative weights of various kinds

of evidence

C
1 1.324419 —-0.064 599 1.389018
2 0.959776  —0.187039 1.446 815
3 2.216017  —0.368441 2.584 458
4 2.489171  —-0.503810 2.992 981
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Fig. 7 Copper-molybdenum prognostic map of northern Sanjiang region
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