31 %5 2 W i& E’EI jj % % ?ﬁ Vol. 31 No. 2
2025 4F 4 A JOURNAL OF GEOMECHANICS Apr. 2025

IR PRAAR, mAn, 2025 8 PHIL KW 0T B A TS A 0 R B 0 R 6 A AT LD, b T 7 2% 244k, 31 (2) @ 169-196. DOI:  10.12090/.issn.
1006-6616.2024106
Citation: CHEN BL, GAO'Y, 2025. Analysis of ore-controlling structures of the Shimensi tungsten deposit, Dahutang ore field, northwest Jiangxi Province [J].

Journal of Geomechanics, 31 (2) : 169-196. DOI: 10.12090/j.issn.1006-6616.2024106

% PG AU WA A T A [ <7807 PR 4 1 A A
AR, B Al

CHEN Bailin'?, GAO Yun’®

Lo A SRGE IRy g 5 iy M i R SRR %, bRt 1000815

T [t SR 2 e M B 1 S RS RT, AT 1000815

BB SE A RA R, JEaT 100160

Key Laboratory of Paleomagnetism and Tectonic Reconstruction of Ministry of Natural Resources, Beijing 100081, China;
Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;

Loy =wd

Beijing General Research Institute of Mining & Metallurgy Technology Group, Beijing 100160, China

Analysis of ore-controlling structures of the Shimensi tungsten deposit, Dahutang ore field,

northwest Jiangxi Province

Abstract: [Objective] The Dahutang tungsten ore field, located in the nearly EW-trending Jiuling uplift belt in
northwestern Jiangxi Province, is a recently discovered area of concentrated, world-class, super-large, hydrothermal
polymetallic tungsten deposits. It consists of two large tungsten deposits, namely Shimensi, Kunshan, and three medium-
sized tungsten deposits, namely the Shiweidong, Dalingshang, Xin’anli deposits. The large Shimensi tungsten deposit is
located in the north of the ore field, and the ore bodies are developed in Neoproterozoic granodiorite and Yanshanian
granite. The mineralization is of quartz vein type, disseminated veinlet type, and hydrothermal crypto-explosive breccia
type, and the three mineralization types occur regularly around the ore-forming granite mass. The ore bodies in the
Shimensi tungsten deposit are obviously controlled by structure, but there is little research. Structure is the important ore-
controlling factor. The analysis of ore-controlling structures and the construction of tectonic ore-controlling models can
help to reconcile the formation and evolution of ore-forming structures and identify the main ore-controlling factors, which
can provide technical support for prospection and prediction. [Methods] This study conducts a detailed field investigation
of the ore-bearing fracture system, analyzes the combination of different types of ore-bearing fractures, explores the ore-
forming conditions, and constructs a structural ore-controlling model. [Results] The research shows that the ore-bearing
structure is a multi-directional small fault structure with the main trend being EW, followed by NEE and NWW; all the ore-
bearing structures are present in a nearly elliptical distribution with EW-trending long axes. The ore-bearing structures
change from the outside to the inside of the ore-forming granite, from those with conjugate dip at medium dip angles to
those with sole outward dip at medium dip angles, and those with high dip angles; then hydrothermal crypto-explosion
breccia appears in the center of the deposit. Among them, the ore-bearing conjugate shear fractures (with an X-shape in the
profile) formed in the magmatic emplacement period little before mineralization in a tectonic stress field with a vertical
maximum principal stress and a horizontal intermediate principal stress. The ore-bearing solely outward-dipping fractures
with medium or high dip angles were formed as non-conjugate shear fractures and tension-shear fractures in the
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metallogenic period by hydrothermal crypto-explosion in a tectonic stress field with a vertical maximum principal stress
and a horizontal intermediate principal stress. The hydrothermal crypto-explosion center formed in a tectonic stress field
with a vertical maximum principal stress and similarly-sized intermediate and minimum principal stresses. [Conclusion]
The ore-controlling structures of the Shimensi tungsten deposit are the emplacement structure of the ore-forming magmatic
rock with an almost EW(NWW)-trending long axis and the hydraulic fracturing structure of the post-magmatic ore-forming
fluid. The emplacement structure of the ore-forming magmatic rock, which was formed a little earlier and distributed over a
larger area, developed mainly in the overlying surrounding rock (Neoproterozoic granodiorite) on the top of the ore-
forming granite rock mass. The hydraulic fracturing structure of the post-magmatic ore-forming fluid was formed in the
metallogenic period within a narrow distribution area in the upper and overlying surrounding rocks of the ore-forming
granite rock mass. The latent explosion and hydraulic fracturing of ore-forming fluid instantly reduced the pressure of the
ore-forming fluid, leading to the precipitation of ore-forming materials and the crystallization of valuable minerals, forming
the tungsten deposits. The emplacement structure of the granite rock mass and the hydraulic fracturing structure of the ore-
forming fluid are the sites of the tungsten ore body and control the development of tungsten ore body. The near
EW(INWW)-trend of the mining area belongs to a concealed petro-controlling basement structure. This structure causes the
long axis of the ore-forming granite rock mass to extend nearly EW and plays an indirect ore-controlling role. The NWW-
trending faults such as F20 are neither the ore-conducting structures, nor the ore-controlling structures. They are ore-
breaking, post-mineralization structures, with sinistral movement and normal shear sense. The NNE-trending concealed
structure in the ore-field controls the distribution of the ore-forming magmatic rock belts and is a high-level petro-
controlling structure. [Significance] This research can not only guide the exploration of the deeper and peripheral parts of
the deposits—that is, further prospection should first search for concealed ore bodies at depth in the plunging part of the
eastern and western ends of the near EW(NWW)-trending ore-forming granite rock body, and then search for other granites
and fluid metallogenic systems in the area where the concealed ore-forming granite rock mass develops—but also has a
demonstrative effect for studies of ore-controlling structures in similar deposits in southern China, enriching the theory of
ore-controlling structures for high-temperature hydrothermal deposits.

Keywords: ore-bearing structure; ore-controlling structure; petro-controlling structure; intrusion structure of granite rock
mass; hydraulic fracturing structure; Shimensi tungsten deposit
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Fig. 1 Map showing geology and mineral resource distribution of the Dahutang tungsten ore field and its vicinity, northwestern Jiangxi

Province (modified after Xiang et al., 2012a)

(a) Tectonic map; ( b) Geological map of the ore field

1—Holocene series; 2—Phyllite tuff sandstone and sericite phyllite of the Anlelin Formation of the Neoproterozoic Shuanggiaoshan Group;
3—Phyllite tuff sandstone and silty slate of the Xiushui Formation of the Neoproterozoic Shuangqiaoshan Group; 4—Late Yanshanian granite;
S5—Early Yanshanian granite; 6—Late Jinningian biotite granodiorite; 7—Fault; 8—Orientation; 9—Heavy sand dispersion halo; 10—Measured
soil dispersion halo; 11—Measured primary halo in rock; 12—Tungsten-copper-molybdenum deposit; 13—Tungsten-copper deposit;

14—Tungsten-molybdenum deposit; 15—Tungsten deposit; 16—Molybdenum deposit
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Fig.2 Geological sketch of the Shimensi tungsten deposit in the northern Dahutang tungsten ore field (geological map modified after Xiang et

al., 2017)

1—Holocene series; 2—Granite porphyry of the second stage in the early Yanshanian period; 3—Fine-grained biotite granite of the second stage

in the early Yanshanian period; 4—Porphyritic biotite granite of the second stage in the early Yanshanian period; 5S—Middle- to coarse-grained

biotite granodiorite of the Jinningian period; 6—Hydrothermal crypto-explosive breccia; 7—Normal fault; 8—Reverse fault; 9—Post-

mineralization NE-trending faults; 10—Quartz vein type tungsten ore body; 11—Geological observation points of this study; 12—Projection of

occurrence of ore-bearing fractures (stereographic polar projection, lower hemisphere)
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Fig.3 Geological section along the No. 4 exploration line of the Shimensi tungsten deposit in the Dahutang tungsten ore field (modified after

Xiang et al., 2017)

1—Holocene series; 2—Granite porphyry of the second stage in the early Yanshanian period; 3—Fine-grained biotite granite of the second stage

in the early Yanshanian period; 4—Porphyritic biotite granite of the second stage in the early Yanshanian period; 5—Jinningian medium coarse-

grained biotite granodiorite; 6—Pegmatite-like; 7—Hydrothermal crypto-explosive breccia orebody; 8 —Quartz vein tungsten ore body; 9—Fine

vein disseminated tungsten ore body; 10—Ore-free quartz cluster and quartz vein belt; 11—Geological boundaries; 12—Dirill hole with number
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Fig. 4 Picture showing the ore-bearing fractures and ore-free fractures in the Shimensi tungsten deposit in the Dahutang tungsten ore field,

Jiangxi Province

(a) Ore-bearing fracture and ore-free fracture, point D06-2; (b) Ore-bearing fracture and ore-free fracture, point D14-1; (c) Ore-bearing fracture

and ore-free fracture, point D14-2
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Fig. 5 Photos and sketches showing the quartz vein and veinlet tungsten ore bodies of the Shimensi tungsten deposit, Dahutang tungsten ore
field, Jiangxi Province

(a) Nearly EW-trending quartz vein tungsten ore body with a long strike extension, at point D02 of the northern part of the mining area center;
(b) Nearly EW-trending quartz vein tungsten ore body with a long strike extension, at point D19 of the mining area center; (¢) NEE-trending
quartz vein tungsten ore body with a large thickness of about 80 cm, at point D03-3 of the southeastern mining area; (d) Nearly EW-trending
quartz vein tungsten ore body with a thickness of about 55 cm, at point D02 of the northern part of the mining area center; (¢) Nearly EW-
trending quartz vein tungsten ore body with a large thickness, about 70 cm, at point D12-3 of the southeastern mining area; (f) NNW-trending
quartz vein tungsten ore body with a large thickness of about 70 cm, at point D16 of the eastern mining area; (g) Sketch of NE- and NW-trending
quartz veinlet tungsten ore bodies, point D20 of the northwestern mining area; (h) Photo corresponding to sketch g

1—Granite; 2—W-bearing quartz vein (thicker than 5 cm); 3—W-bearing quartz veinlets (0.5~5 cm); 4—Orientation (trend / dip angle)



178 ¥R 55 54 https://journal.geomech.ac.cn 2025

o

pS

O R

i

9

+
+
+
+
+
¥
0
+
+
+
+

o
=

+ o+ k4 A0+ 4R+ 4+ 4+

4

I I e I T

++++++E++++++++++
[y

4
+
.
+
+
£
M
+
"
3
M

b b
s ok

o
o

305°/SW58° | 65°/NW70° 290°/NE44°
86°/NW54° 275°/NE42° 340°/NE32° |J:356°/NES5® |
——

1— R BRIRAE B s 2— AR A R s 3— TR 47 19 BB 4— 3 o 25 5— % 85 00 3 ks o— RIW T8 1 e A s 7— "Ik 8— &

FEATRENKFE A, B X A AL, DO2 ks b— T a X AR5 o— A b R g I O ) S R, A E 1 A AR DY 1 v S A b 1R A 0
Kk d— B i ¢ BRI, 78 & 847 SRR il Kk B HESH™; e— LR ¢ W9JR B0 CK, 708 35 85 0 D Jik i R A L AR AR R R AR T
IR AR AL TE B N A v s £ B R ¢ B9 Jm SRR, 7 5 B A S ik Bl 5 7 S BB 7 B TN I s g T a v 3 R B R SR A, R AL AR AR 1
F AR AL AT S A Bk, SO R TE T A S A0 K h— T g XS A R i T a Y R AR B R A, R 2 A IR o S ik R B
g5, o UV O A0 S 20 K j— T 1 X Y B

Beo AMFEZY LEXKTIEEREHE (D02 K )

Fig. 6 Sketches and pictures showing the distribution of ore-bearing fractures and tungsten-bearing quartz veins in the Shimensi tungsten
deposit, Dahutang tungsten ore field, Jiangxi Province (point D02)

(a) Sketch of tungsten-bearing quartz veins, north-central mining area, point D02; (b) Photos corresponding to section a; (c¢) The local
enlargement of the north-central part of picture b, shows a tungsten-bearing quartz vein with a nearly east-west strike direction and a moderately
northward dip; (d) The local enlargement of picture Cc shows that molybdenite is developed at the edge of the tungsten-bearing quartz vein; (e)
The partial enlargement of picture ¢ shows the intrusion of a fine-grained Yanshanian granite into a coarse-grained gneissic Jinningian
granodiorite; both are surrounding rocks of the tungsten-bearing quartz vein ore body; (f) The partial enlargement of picture ¢ shows coarse-
grained gneissic Jinningian granodiorite as rock surrounding a tungsten-bearing vein ore body; (g) The enlarged sketch of the middle part of
section a shows a tungsten-bearing quartz vein with moderate NE-ward dip cutting an early-stage, ore-free quartz vein; (h) Photos corresponding
to section g; (i) The enlarged sketch of the southern part of section a shows the penetration of multiple tungsten-bearing quartz veins into
fractures and crystalline at the same time, thereby cutting early-stage, ore-free quartz veins; (j) Photos corresponding to section i

1—Gneissic granite; 2—Medium-fine grained granite; 3—Ore-free joints and fissures; 4—Geological boundary; 5—W-bearing quartz vein;

6—Early ore-free quartz veinlet; 7—Orientation; 8—Ancient mining tunnel
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Fig. 7 Projection of the strike of ore-bearing fractures in the Shimensi tungsten deposit of the Dahutang tungsten ore field

(a) Rose diagram showing the strike of ore-bearing fractures; (b) Contoured polar stereographic projection of the poles of ore-bearing fractures

(lower hemisphere projection)
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Fig. 8 Sketches and pictures showing the distribution of ore-bearing fractures and W-bearing quartz veins in the Shimensi tungsten deposit,
Dahutang tungsten ore field, Jiangxi Province (points D09 and D16-2)

(a) Tungsten-bearing quartz veinlet with moderate-gentle dip angle toward either the south or north, northern part of the mining area, point D09;
(b) Photos corresponding to section a; (¢) The local enlargement of section a shows the penetration of conjugate tungsten-bearing quartz veinlets
into crystalline; (d) The local enlargement of section a shows the penetration of tungsten-bearing quartz veinlets with different orientations
penetrate into crystalline at the same time; (¢) The local enlargement of photo b shows the penetration of tungsten-bearing quartz veinlets with
different trends into crystalline at the same time; (f) The local enlargement of section a and photo e show a small displacement of the ore-bearing
fracture, but both segments of the tungsten-bearing quartz vein intruded and crystallized at the same time; (g) Tungsten-bearing quartz vein with
moderate-gentle dip angle and conjugate dip, eastern part of the mining area, D16-2; (h) Photos corresponding to section g

1—lJinningian granite; 2—W-bearing quartz vein; 3—Early ore-free quartz vein; 4—Fracture post-dating mineralization
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Fig. 9 Sketches and pictures showing the distribution of ore-bearing fractures and W-bearing quartz veins in the Shimensi tungsten deposit of

the Dahutang tungsten ore field, Jiangxi Province (points D12-2 and D05-3)

(a) Medium-thin tungsten-bearing quartz vein with moderate southward dip in the southeast of the mining area, at point D12-2; (b) Photos

corresponding to section a; (c) Local enlargement of photo b; (d) Medium-thick tungsten-bearing quartz vein with moderate northward dip in the

north-central part of the mining area, point D5-3; (e) Photo corresponding to section d, the width of the tungsten-bearing quartz vein is up to 80

cm.

1—Jinningian granite; 2—Fracture post-dating mineralization; 3—W-bearing quartz vein; 4—W-bearing quartz veinlet; 5S—Orientation
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Fig. 10  Sketches and pictures showing the distribution of ore-bearing fractures and W-bearing quartz veins in the Shimensi tungsten deposit of
the Dahutang tungsten ore field, Jiangxi Province (point D16)

(a) Tungsten-bearing quartz vein with moderate northward dip and a large thickness, in the northeast of the mining area, point D16; (b) Photos
corresponding to section a; (c¢) The local enlargement of photo b shows that the width of the tungsten-bearing quartz vein is up to 80 cm; (d)
Section corresponding to photo c; (¢) Local enlargement of section a; (f) Photo corresponding to section e

1—Jinningian granite; 2—W-bearing quartz vein; 3—W-bearing quartz veinlet; 4—Fracture post-dating mineralization; 5—Orientation
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Fig. 11 Sketches and pictures showing the distribution of ore-bearing fractures and W-bearing quartz veins in the Shimensi tungsten deposit of
the Dahutang tungsten ore field, Jiangxi Province (points D18, D06, and D6-1)

(a) Tungsten-bearing quartz vein with medium-large thickness and medium northward dip, from the north-central part of the mining area, point
D18; (b) Photos corresponding to section a; (c) Tungsten-bearing quartz vein with medium-large thickness and medium northward dip, from the
north-central part of the mining area, point D06-1; (d) Photos corresponding to section c; (e) The local enlargement of photo d shows that the
width of the ore-bearing quartz vein containing tungsten and molybdenum is up to 80 cm; (f) Local enlargement of photo e, molybdenite in the
ore-bearing quartz vein; (g) Partial enlargement of photo e, molybdenite in a tungsten-bearing quartz vein; (h) The partial enlargement part of
picture ¢ show the flaky cavities left by molybdenite leaching in a W-Mo-bearing quartz vein; (i) Tungsten-bearing quartz vein with medium
northward dip and medium-large thickness, north-central mining area, point D06-2; (j) Photos corresponding to section i

1—Jinningian granite; 2—Fracture post-dating mineralization; 3—W-bearing quartz vein; 4—Chalcopyrite cluster; 5S—Molybdenite cluster;

6—Orientation
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Fig. 13 Photos showing the intrusion-crystallization characteristics of different occurrences of W-bearing quartz veins in the Shimensi tungsten
deposit, Dahutang tungsten ore field, Jiangxi Province

(a) Simultaneous intrusion and crystallization of WNW-trending gently N-dipping and NE-trending nearly vertical tungsten-bearing quartz veins,
central part of the mine, point D01, plan photo; (b) EW-trending and NE-trending vertical tungsten-bearing quartz veins intruded and crystallized
at the same time in the center of the mining area, point DO1, plane photo; (c) NW-trending and NE-trending thick tungsten-bearing quartz veins
and EW-trending and SN-trending tungsten-bearing quartz veinlets intruded and crystallized at the same time, center of the mining area, point
DO1, plane photo; (d) NNE-trending tungsten-bearing quartz veins with different dip angles intruded and crystallized at the same time, eastern
part of the mining area, point D03, profile photo; (¢) WNW-trending tungsten-bearing quartz veins with low dip angle and ENE-trending vertical
tungsten-bearing quartz veins filled and crystallized at the same time, northern part of the mining area, D05 point, profile photo; (f) ENE-trending
tungsten-bearing quartz veinlets dipping to south and these dipping to north fill and crystallize at same time in the north of the mining area, point
D09, profile photo; (g) WNW-trending, N-dipping tungsten-bearing quartz veinlets and NE-trending, S-dipping tungsten-bearing quartz veinlets
intruded and crystallized at the same time in the east of the mining area, point D14, profile photo; (h) NNW-striking, E-inclining and NEE-
striking, N-inclining tungsten-bearing quartz veinlets intruded and crystallized at the same time, eastern part of the mining area, point D14,
profile photo; (i) Contemporaneous intrusion and crystallization of tungsten-bearing quartz veins with nearly E-W strike and S-dip or N-dip,
central mining area, point D19, profile photo; (j) WNW-striking tungsten-bearing quartz veins intersect early NE-striking steeply dipping ore-
free quartz veinlets, point D05, plane photo; (k) A tungsten-bearing quartz vein (70°/NW48°) cuts an early ore-free quartz veinlet (325°/NE32°)
at point D02; (1) WNW-trending steeply dipping tungsten-bearing quartz vein cuts a ENE-trending early ore-free quartz vein, point D19.
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Fig. 14 Sketch and pictures showing the crypto-explosion characteristics of tungsten-bearing quartz veins in the Shimensi tungsten deposit,
Dahutang tungsten ore field, Jiangxi Province (points DO1 and D19-4)

(a) Hydrothermal crypto-explosion breccia, the breccia is Yanshanian granite which is cemented by tungsten-bearing quartz; the granite
fragments are generally angular, but the sharp corners have been and corroded, which has characteristics of approximate splicing, photo of a
nearly horizontal plane taken at point DO1 of the central part of the mining area; (b) Tungsten-bearing quartz veins developed in multiple
directions and irregularly, with a steep dip angle, and the granite blocks between veins are angular and approximately splitable, photo of a nearly
horizontal plane taken at point DO1 of the central mining area; (c) There are many tungsten-bearing quartz cements with irregular development,
granite breccia is eroded strongly, and the edges and corners are not obvious, photo of a nearly horizontal plane taken at point DO1 of the central
part of the mining area. (d) Tungsten-bearing quartz develops in multi-directional and irregularly, and the edges and corners of the granite blocks
between the veins were corroded, photo of a nearly horizontal plane taken at point DOl of the central part of the mining area. (e)—(f)
Hydrothermal crypto-explosive breccia, the breccia is Yanshanian granite cemented by tungsten-bearing quartz, and the granite breccia is
generally angular, but its sharp corners were corroded, similar to splicing characteristics; central part of the mining area, point D01, near-
horizontal photos; (g) Sketch showing that the tungsten-bearing quartz vein is crab-leg-like or chrysanthemum-shaped, taken at D19-4 in the
center of the mining area; (h) Photo corresponding to sketch g

1—Jinningian granite; 2—Yanshanian granite; 3—Tungsten-bearing quartz vein; 4—Late small fault
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Fig. 15  Stress field of two types (three kinds) of tungsten-bearing fractures in the Shimensi tungsten deposit

(a) Stress field for the formation of kind I ore-bearing fractures; (b) Stress field for the formation of type II-1 ore-bearing fractures; (c) Stress

field for the formation of type II-2 ore-bearing fractures

o,—the maximum principal stress; o,—the intermediate principal stress; o;—the minimum principal stress
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Fig. 16 Evolution model of the ore-controlling structures of the Simensi tungsten deposit, Dahutang tungsten ore field, northwestern Jiangxi
Province

(a) Formation period of the early ore-bearing structures with emplacement of the rock mass; (b) Formation of the late ore-bearing structures and
metallogenic period

1—/Jinningian granodiorite; 2—Yanshanian metallogenic granite; 3—Conjugate faults in the profile of the metallogenic period; 4—Single-dip
fault of the metallogenic period; 5—Tension-torsion fault with steep dip angle of the metallogenic period; 6—Quartz vein type tungsten ore
body; 7—Disseminated vein tungsten ore body; 8—Post-magmatic ore-forming fluid; 9—Hydrothermal blasting breccia; 10—Magma

emplacement direction; 11—Migration direction of ore-forming fluid; 12—Principal stress with direction; 13—Shallow block; o,—the maximum

principal stress; o,—the intermediate principal stress; o;—the minimum principal stress
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