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Fig.l  Geological sketch map of the Yangjiazhangzi ore field and Its peripheral area( Data source : 1: 500 000 geological map

database of Liaoning Province , Regional Geological Record of Liaoning Province, and Prospecting Report of Xingshangtun Zinc
Poly metallic Ore Deposit in Xingcheng City by No.l1 Geological Party of Liaoning Province)
1 —Quaternary ; 2 —Lava of Mesozoic Yixian Formation ; 3 —Paleozoic strata; 4 —Paleozoic strata; 5 —Archean gneiss ; 6 —Adamellite ; 7 —Gran-
odiorite ; 8 —Quartz diorite ; 9 —Diorite ; 10 —Geological boundary ; 11 —Fault ; 12 —Ore deposits and their serial number ( @ Gangtun molybdenum
deposit, @ Yuanbaoshan molybdenum deposit, @ Lanjiagou molybdenum deposit, @ Xintaimen molybdenum deposit, ®Shangbiangou lead-zinc
deposit , ©® Yangjiazhangzi lead-zinc deposit , @ Yangjiazhangzi molybdenum deposit , ® Quequegou lead-zinc deposit , [©) Nansongshu mao lead-zinc
deposit , Huishantun molybdenum deposit , O Xingshangtun zinc poly metallic deposit) ; 13 — Yangjiazhangzi ore field ; 14 —Boundary of

first- order structural unit ; 15 —Boundary of second-order structural unit; 16 —Boundary of fourth-order structural unit; 17 — Working area
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Fig.2 Positive value map of vertical quadratic derivatives of Bouguer gravity anomaly( Data source : 11 200 000 gravity database

of Liaoning Province . Data-processing work was completed by Fu Haitao)
Positive value map of vertical quadratic derivatives at different upward continuation heights of Bouguer anomaly (a: upward continuation 5 km ,
b: upward continuation 10 km, c: upward continuation 15 km, d: upward continuation 20 km) ; 1 — Yangjiazhangzi ore field ; 2 —Positive
value region of vertical quadratic derivatives of Bouguer anomaly ; 3 —Ore deposits ( The two deposits outside the Yangjiazhangzi

ore field are newly- discovered deposits)
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Fig .3

Overlap analysis map of geoche mical anomaly( Data source : 12 200 000 regional geoche mical database of Liaoning

Province , Data-processing work was completed by Fu Haitao)

1 — Yangjiazhangzi ore field ; 2 —Overlap anomaly of different ele ments ; 3 —Geoche mical anomaly regions and their serial number ;

4 —Ore deposits ( The two deposits in No.3 anomaly region are newly- discovered ore deposits)
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Application of GIS to metallogenic prognosis : Case study
of Yangjiazhangzi ore field

FU Hai-tao' ** and WANG En-de'
(1 Northeast University , Shenyang 110014 , Liaoning , China; 2 Bureau of Geology and Mineral Exploration of Liaoning
Province , Shenyang 110032, Liaoniing, China)

Abstract

This paper gives an example of metallogenic prognosis by means of GIS ( Geography Information System) .
The authors found two nonferrous metal deposits in an exploration target. In the ore-prospecting process, a
method called multifactor overlap analysis was used for metallogenic prognosis . The essence of this method lies in
an analysis of the connections of two or more factors related to mineralization. There are six steps in the multi-
factor overlap analysis , i.e., the preparation of data, the determination of the major factor, the analysis of the
connection bet ween the major factor and the other factors, the discussion of the results of overlap analysis, the
delineation of the exploration target , and the investigation and verification of the target. In this case study , data
were obtained from Geological Databases of Liaoning Province .

Work was conducted in the Yangjiazhangzi ore field and its peripheral areas , which covered 1600 km®. The
Yangjiazhangzi ore field with an area of 260 km’ is a very important nonferrous metal ore field in Liaoning
Province , in which there are nine molybdenum or lead and zinc deposits . Geoche mical anomalies were regarded
as the major factors . The connections of the factors with MAPGIS ( GIS software) were analyzed. The overlap
part of different factors was called overlap anomaly . The results of overlap analysis show that the overlap anoma-
ly of Mo, Bi and W can indicate the position of a deposit. At the same time, Bouguer anomaly, acromagnetic
anomaly and other geological data were also analyzed in the GIS table . Finally , an exploration target was delin-
eated. The distance from the exploration target to the ore field is 25 km . The first step in investigating and veri-
fying the target was stream sediment survey that covered an area of 50 km” . Five geoche mical anomalies were
found. These anomalies were called As-1 to As-5. Then, a molybdenum deposit and a zinc deposit were found in
As-1 and As-4, respectively .

It is considered that, with multifactor overlap analysis, we can rapidly reduce the area of exploration tar-
get . It is also reasonable that the overlap anomaly of three to five factors might be used to determine an explo-
ration target .

A new method for metallogenic prognosis based on GIS is described in this paper.

Key words : geology, GIS, metallogenic prognosis, spatial analysis, overlap anomaly, Yangjiazhangzi ore

field



