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Abstract

The Dayingezhuang gold deposit in Zhaoyuan Shandong is located in the Zhaoyuan-Pingdu Fault
Zone (Zhaoping Fault for short) in the Jiaobei uplift area of the North China Plate. Zhaoping Fault
Zone is a NE-trending fault developed along the intrusive contact zone of Linglong granite body
and Precambrian crystalline basement rock series and subjected multiphase tectonic superposi-
tion. It is not only an ore-controlling structure, but also an ore-conducting and ore-bearing struc-
ture. The Dayingezhuang gold deposit is a typical fractured zone altered rock type gold deposit,
which mainly occurs in the cataclastic Linglong granite of the Zhaoping fractured footwall and is
also distributed in the upper wall basement series. Targeting Dayingezhuang gold field as the re-
search object, this paper introduced the three-dimensional geological modeling (3-DGM) and
three-dimensional (3-D) visualization technology, to study and explore the 3-D, quantitative and
visualization technology of concealed ore body prediction. Therefore, the key technologies such as
3-D morphological analysis of complex geological bodies, simulation of ore-controlling geological
factor field, and 3-D quantitative extraction of metallogenic information have been made break-
through. Also, the method of 3-D visual prediction of concealed ore body is preliminarily formed.
Based on exploration engineering data, contouring specification and ore-forming geological regularity
and combined with all kinds of data obtained from the known seismic, gravity, magnetotelluric
method as the basic data of the deep geological structure research, the deep mineralization struc-
ture was reconstructed in 3-D, and the deep mineralization space and 3-D ore-forming infor-
mation were analyzed and extracted. Further, the 3-D quantitative ore-forming prediction has
been carried out. And on this basis, the 3-D quantitative metallogenic prognosis model is estab-
lished. Finally, two visualized and stereoscopic prospecting targets I and II are delineated in the
Dayingezhuang gold mine, which provided information for the optimal location of deep work in
the future.
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Figure 1. Geotectonic location map of Dayingezhuang gold mining area in Zhaoyuan. 1) Archean TTG and supracrustal rocks;
2) Proterozoic supracrustal rocks; 3) Proterozoic syn-collision igneous complex; 4) Triassic igneous complex; 5) Jurassic Linglong
orogenic intrusions; 6) Early Cretaceous Guojialing orogenic intrusions; 7) Early Cretaceous Weideshan orogenic intrusions; 8)
Early Cretaceous Laoshan orogenic intrusions; 9) Cretaceous sedimentary and volcano-sedimentary rocks; 10) Cenozoic sedi-
mentary and volcano-sedimentary rocks; 11) main geological boundaries; 12) Main faults; 13) Medium and large gold deposit
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Figure 2. Geological outline map of Dayingezhuang gold deposit. 1) quaternary; 2) late Jurassic granite; 3) paleoproterozoic
schist; 4) neoarchean black cloud granulite; 5) new archean amphibolite; 6) diorite porphyrite; 7) quartz vein; 8) sericitic
cataclastic rock; 9) yellow iron sericite; 10) gold ore body; 11) presumed fault; 12) measured fault
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Figure 3. Flow chart of 3D reconstruction of deep geological structure
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Figure 4. Flow chart of 3D modeling of geological bodies
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Figure 5. Flow chart of 3D modeling of geological bodies
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Figure 6. Three-dimensional projection isoline map of accumulated metal quantity in Dayingezhuang gold deposit field.
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Figure 7. Cumulative metal quantity and three-dimensional projection isoline map of orebody in Dayingezhuang gold de-
posit field (XYZ: metre)
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Figure 8. Effect drawing of the known unit and prediction unit model of the known unit and prediction unit of the gold grade
(Au) in Dayingezhuang gold deposit field
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Figure 9. Effect diagram of known element and prediction unit model of metal quantity (AuMet) in Dayingezhuang gold

deposit field
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Figure 10. Prediction of accumulated metal content and three-dimensional projection isoline map of orebody in Dayingezhuang
gold deposit field (XYZ: metre)
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