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Analysis of ore-controlling structures and mineralization prediction of the Guocheng gold deposit in

the northeastern margin of the Jiaolai Basin

Abstract: [Objective] The Jiaodong Peninsula is the largest gold metallogenic province in China and represents the
third-largest gold enrichment region globally. Most gold deposits in this area formed during the Early Cretaceous and are
significantly controlled by NNE-NE trending normal faults. Notably, there are more limited gold reserves from the east of
the Jiaodong Peninsula compared with those from the northwestern region. The Guocheng gold deposit with a medium size
is located in the northeast of the Jiaolai Basin and develops complex fault structures. These gold ore bodies are mainly
hosted within faults but show poor distribution regularity. Thus, it is necessary to determine the ore-controlling structures.
[Methods] Through detailed surface and underground geological investigations and structural analysis, this study reveals
that ore bodies are primarily controlled by a thrust-faulting system and are mainly hosted within marbles of the Jingshan
Group and Muniushan granitic pluton. [Results] Precise structural analysis reveals that the study area had undergone at
least three-stage tectonic activities. The first stage (D;) was driven by nearly NW—SE compression and formed NE-trending
faults and a series of associated secondary faults. The second stage (D,) involved the NW-SE extension, which developed
numerous NE-trending intermediate-basic dike swarms and resulted in the development of the Tudui faults and extensional
reactivation of NE-trending faults. During the third stage (Ds), the nearly NE-SW compression formed some post-ore-
formation structures, including new reverse faults and reactivated pre-existing structures. [Conclusion] This study
identifies NE-trending faults as principal ore-controlling structures, and proposes the coupling relationships between ore-
bearing faults and the Guocheng and Houkuangdong faults. These main ore-bearing structures belong to the tensional-shear
secondary faults in the footwalls of the Guocheng and Houkuangdong faults. The conclusion predicts that there are
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potential ore bodies in the footwall of the Houkuangdong Fault, which is also further confirmed by the drilling project.
[Significance] Although the Guocheng gold deposit was also formed in the Early Cretaceous, the ore-controlling
structures in this region are obviously different from the northwestern of the Jiaodong Peninsula, suggesting the
heterogeneity of extension deformation in the Jiaodong Peninsula during the mineralization stage. Therefore, the thrust-
faulting system may be one of the key ore-controlling structures in the east of the Jiaodong Peninsula.

Keywords: Jiaodong Peninsula; Guocheng gold deposit; ore-controlling structure; thrust-faulting system; metallogenic

prediction
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Fig. 1 Tectonic location and regional geologic maps of the Jiaodong Peninsula

(a) Distribution map of major gold deposits in the North China Craton (modified from Zhu et al., 2015); (b) Regional geologic map of the

Jiaodong Peninsula (modified from Deng et al., 2020a)
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Fig. 2 Geological sketch map of the gold mining area in the northeastern margin of the Jiaolai Basin (modified from Chen et al., 2024)
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Fig. 4 Photographs of faults and dikes in the mining area

(a) Field outcrop of the Guocheng fault; (b) Schematic cross-section diagram of the Guocheng fault; (c) Field photos of the Guocheng fault and
fault plane solutions; (d) Core photos of fault rocks from the Guocheng fault (e) Field outcrop and fault plane solutions of the Tudui fault; (f)
Diorite porphyry dike intruding into the marble of the Jingshan Group; (g) Diorite porphyry dike cross-cutting the ore-hosting fault in the marble;
(h) Diorite porphyry dike cutting through the ore-hosting fault in the granite (i) The ore-breaking fault cutting through the diabase dike
Si—bedding; F—fault plane; L—slickenside lineation; o,—the maximum principal stress; o,—the intermediate principal stress; o;—the minimum

principal stress; The red arrow indicates the shear direction along the fault plane
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Fig. 5 Structural features of different ore bodies in the Tudui mining area

(a) Pole plot of the T, orebody and their rose diagram of the strike; (b) Structural analysis of the T, ore-hosting fault (c) Photographs and

structural analysis of the T, orebody; (d) Photographs and structural analysis of the T;_, orebody; (e) Slickenlines and fault plane solutions of the

T;., orebody; (f) Normal fault cutting through the orebody

F—fault plane; L—slickenside lineation; o,—the maximum principal stress; o,—the intermediate principal stress; o;—the minimum principal stress;

The red arrow indicates the shear direction along the fault plane
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Fig. 6 Structural features of different ore bodies in the Dongliujia mining area

(a) Pole plot of the DL, orebody and their rose diagram of the strike; (b) Structural characteristics and attitude statistics of the Hs orebody; (c)

Structural feature of the Hs orebody; (d) Structure and attitude statistical diagram of the Hs, orebody; (¢) Photographs and statistical attitudes for

the H, orebody; (f) Slickenlines and fault plane solutions of the H; ; orebody

F-Fault plane; L-Slickenside lineation; o,—the maximum principal stress; o,—the intermediate principal stress; o;—the minimum principal stress;

The red arrow indicates the shear direction along the fault plane
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Fig. 7 Synthesis map of paleostress inversion for ore-controlling structures

o,—the maximum principal stress; o,—the intermediate principal stress; o;—the minimum principal stress; Based on the cross-cutting relationships

of two-phase slickensides observed in the field, the ore-controlling structural data of each ore body are categorized into two corresponding

datasets. A comprehensive analysis of these datasets is conducted to reconstruct the paleostress field.
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Table 1 List of tectonic periods and evolution of the Guocheng gold deposit
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Fig. 8 Structural analysis of the major ore-controlling fault in the Guocheng gold deposit

(a) Strike rose diagram of the orebodies; (b) Cross-sectional schematic diagram illustrating the structural association between the Guocheng fault

and ore bodies within the Riedel shear system; (c) The geophysical prospecting profile diagram of the wide-area electromagnetic method in the

Guocheng mining area.; (d) Cross-sectional schematic diagram illustrating the structural association between the Houkuangdong fault and ore

bodies within the Riedel shear system
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Fig. 9 Ore-controlling structural model of the Guocheng gold deposit
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