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Fig.1 Geotectonic location map of Jiangnan orogenic belt(a) (modified after Xu et al,2017) and geological and

mineral map (gold deposits) of northeastern Hunan(b)
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Fig.2 Comprehensive map of sedimentary , magmatic events and paleotectonic stress field succession sequence of

northeastern Hunan and adjacent areas (modified after Zhou et al,2021)
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Fig. 3 Geological map of the Huangjindong gold field (modified after Zhou et al,2021 and Meng et al,2024)
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Fig.7 Structural framework and deformation characteristics along the C—C’ cross section
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Structural Framework, Formation Mechanisms and Exploration Implications
of the Huangjindong Gold Field , Northeastern Hunan Province
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Abstract: The Huangjindong gold field, situated in the northeastern region of Hunan Province within the
Jiangnan Orogen, represents a major gold production site, boasting cumulative proven resources of
approximately 80 tonnes with an average grade of 5 g/t. The ore bodies are predominantly hosted within
interlayer shear fractures that have developed along the limbs of overturned folds trending from northwest-west
to east-west. Despite its economic significance, a comprehensive understanding of the ore-controlling structural
architecture has been lacking. Historically, the absence of a systematic analysis of the structural framework and
deformation styles has impeded both a profound understanding of metallogenic regularity and the scientific
planning of exploration initiatives in this field. To address this deficiency, this study conducts a detailed
structural analysis grounded in extensive, fine-scale route mapping and field-based structural observations. The
primary objectives were to (1) delineate the fold architecture and characterize the deformation patterns that
govern mineralization, (2) elucidate the formation mechanisms of the predominant structures, and (3) explore
the implications for future gold exploration endeavors. Our findings reveal a structural framework characterized
by two primary elements: a system of NWW- to E-W-oriented folds and a series of NE-oriented faults. A notable
structural divergence is evident across the regional Niwan Fault. To the west of this fault, the fold system
consists of overturned anticline-syncline pairs with NWW-trending hinges and axial planes consistently dipping
towards the NNE. Conversely, the eastern block exhibits folds with E-W-oriented hinges and north-dipping axial

planes, suggesting a significant counterclockwise deflection of structural trends in the footwall compared to the
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hanging wall. We propose that the initial development of this fold system was governed by a critical layer-
parallel décollement horizon located between the Xiaomuping and Huanghudong formations. Under a regional
NNE-SSW compressional tectonic regime, this décollement facilitated detachment and slip, resulting in the
formation of fault-propagation folds at its leading edge. We hypothesize that the observed deflection across the
Niwan Fault was induced by subsequent northward thrusting along a concealed, approximately E-W-striking
reverse fault. The fault in question likely originates from the Caledonian orogeny, and its movement has resulted
in the differential rotation of the footwall block. The structural model developed in this study has significant
implications for exploration. Future research should focus on: (1) systematically investigating the ore-hosting
potential of interlayer shear fractures that have developed along the limbs of the identified folds, as these serve
as primary fluid conduits and sites of mineral deposition; (2) considering the vertical segmentation and
enrichment characteristics of ore shoots within these structures; (3) revising traditional exploration strategies
that assumed a straightforward correlation of ore veins across the Niwan Fault; and (4) improving the targeting
of intersections between the northeast-trending fault system and the northwest-west to east-west interlayer shear
fractures, as these junctions likely functioned as high-permeability zones conducive to fluid concentration and
enhanced gold deposition. This refined structural framework offers a robust foundation for future evidence-
based exploration in the Huangjindong gold field and similar structurally controlled regions.

Key words: structural framework; fold deformation mechanisms; exploration implications; Huangjindong

goldfield; Northeastern Hunan
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