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Preliminary study on ore-controlling structural framework and formation mechanism in
Zhuguang uranium concentration area, South China

Abstract: [Objective] The Zhuguang uranium concentration area is the most important hard rock type
uranium resource and industrial base in South China, which consists of Lujing, Sanjiu, Chengkou,
Changjiang, Baishun, Lanhe and Quan 'an uranium fields. The ore deposits and orebodies are obviously
controlled by the structures. The uranium deposits occur in the granite body and the early Paleozoic
shallow metamorphic clastic rocks near the contact zone, and the host rocks are not selective. There are
similarities and differences in ore-bearing structures in different uranium ore fields, which leads to disputes
on the understanding of ore-controlling structures in the whole ore concentration area. [Methods] Based on
the systematic analysis of the morphology, occurrence and combination characteristics of ore-bearing
structures in major uranium ore fields, this paper uses the principal stress trace theory of material
mechanics and the formation history of regional main faults in ore concentration area to inverse the
formation mechanism of ore-bearing structures. [Results] The study shows that the morphological
characteristics of ore-bearing structures in ore concentration area reflect the mechanical properties of
compression and compression-torsion when they are formed. The occurrence of ore-bearing structures is
generally dominated by near SN-trending, followed by NNE- and NNW-trending, a little NE-trending,
some NW- and NEE-trending, and only theses ore-bearing structures of interlayer faults formed earlier in
shallow metamorphic clastic rocks are NWW-trending. There is a significant regional law in the trend
difference of ore-bearing structures in different uranium fields, that is, the ore-bearing structures in the
central part of the ore concentration area are mainly NNW (near SN)-trending, while those in the northern
and southern parts of the ore concentration area are mainly NNE-treading, which is S-shaped as a whole.
[Conclusions] Combined with the regional tectonic setting, it is determined that the ore-controlling
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structure framework in the Zhuguang uranium concentration area is SN-trending, and it is considered that
during the formation of ore-bearing structure, the relatively complete rock block as Zhuguangshan complex
rock mass was subjected to the maximum principal compressive stress in the near EW-trending. There was
no NE-trending concealed structure in the middle part of the ore-concentrated area, so the principal stress
trace remained unchanged, that is, the compressive stress trace was near EW trending and the tensile stress
trace was near SN-trending, forming a near SN-trending ore-bearing structure. Due to the existence of NE-
trending concealed structures in the north and south parts of the ore concentration area, the direction of the
main stress trace is changed and the NE-trending ore-bearing structures are formed. [Significane] This
study not only reasonably explains the regular changes of ore-bearing structural trends in different uranium
fields in Zhuguang uranium concentration area, but also provides theoretical guidance for prospecting
prediction in different parts of the ore concentration area, enriching the structural ore-controlling theory of
hydrothermal uranium deposits, and has a demonstration role in the structural ore-controlling research of
other ore concentration areas and ore fields as well.

Keywords: hard rock type uranium deposit; SN-trending ore-bearing structure; ore-controlling structure

framework; principal stress trace, concealed structure; Zhuguang uranium concentration area
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Fig. 1 Tectonic map of Zhuguang uranium concentrated area
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Fig. 2 Geological structure map of Zhuguang Uranium Concentration Area

(According to Pan Yaqing et al, 2019)
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1- Paleocene; 2- Upper Cretaceous, 3- Jurassic; 4- Permian; 5- Carboniferous; 6 Devonian; 7- Ordovician; 8- Cambrian; 9- Sinian system; 10- Early



Yanshanian third stage granite; 11- Early Yanshanian second stage granite; 11- Early Yanshanian first stage granite; 13- Late Indosinian granite; 14-
Middle Indosinian adamellite; 15- Early Indosinian granite; 16- Late Hercynian granite; 17- Middle Hercynian granodiorite; 18- Middle Hercynian
diorite; 19-Early Hercynian biotite pyroxene monzonite; 20- Caledonian gneissic - eyeball shape granite; 21- Fault/ductile deformation zone; 22-
Uranium deposit/ fluorite deposit; 23- Uranium ore-field; 24- intrusive mass number; 25- Age of intrusive mass; 26-Rose diagram of trend of ore-
bearing structure; Fi: Suihuan Fault; F,: Reshui Fault; F;: Tangdong Fault; Fs: Chengkou Fault; Fs: Mianhuakeng Fault;

Fe: Yantongling Fault; F;: Niulan Fault; Fs: Nanxiong Fault
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Table 1 main stratigraphic units in Zhuguang uranium concentrated area

HUR | AR 5 o EEE ARER | EE |
BHR | z |PlbEmak. B | WERRBER: BRDE. ARRE. THA s | Wl
ERE | € |FABWNENE | RERREER AEE. WERTHE, WERELK | RAR i@;@ Bz
R | O |fm— WA A F: Fbs . WOEMTHEIREBHE | BaAR 55
RRER | D T, WRREE | RGHBRLE: R hEERE . RS, KBTS | RER - %
FRF | C |mdut B BRI PR, R A i;;@ %
—&% | P |wHEH KBRS PRI, Rz KA %
BEFE | 1 | CHRBLEEE | L. RO, SRS, BEREE | RBR R
FER | K| MR |BARGOERE . WO, SR . BERRDE | kLR f;;@ x
WIER | B |SASRAEL | MARGARE: B, M. Wb R KA %

1.3 FEXRNEFIE

R X NS R, BRI AR, AT T 2500km?, %5 R E A
1 oy E S A L B T R R MR, A B TR R RN, R BB L EE AN R AR
FRARIERI S, IFHN B BRI N 18N Bk (€2, B2 .

R HEWEREEGANE—ER

Table 2 Main intrusive rocks in the Zhuguang uranium concentrated area
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Table 3 Main uranium ore field in the Zhuguang uranium concentrated area
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Fig. 3 Photo showing characteristics of middle part of Reshui fault
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a. Dense joint zone next to Reshui fault at Jinzhulong area; b. Fracture zone of Reshui fault, south of Jinzhulong; c. Characteristics of silicified zone of

Reshui fault, south of Jinzhulong
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Fig. 4 Fault characteristics of middle part of Reshui fault
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(a) Overall sketch of outcrop of fault zone; (b) Overall photos of the fault zone; (c) Local sketch (profile) of fault zone; (d) Local sketch (plane)

of fault zone; (e) local enlargement of the southwest section of the fault zone; (f) The middle section of the fracture zone is enlarged locally, and
consists of two fault gouge: yellowish brown and maroon; (g) The local enlargement of photo (f) shows that the two fault gouge can be more
clearly separated; (h) The middle section of the fracture zone is partially enlarged, showing the relationship between the secondary sliding
surfaces and the clamped lens rock; 1- Indosinian granite; 2- fracture; 3- Yellow-brown fracture zone and unconsolidated breccia; 4- maroon
gravelly fault gouge; 5- maroon cataclastic rocks and unconsolidated breccia; 6- occurrence
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XA =M — 50 293 5, MEPERR AR R E (B 6a~1) o % s W 2R AT B R R I
20m, FHMEHEREREAT . B WETH . B Ry LI A B L (B 6a) 5 HEAN T LA
7 AL P o ARG PR R 32 (L 6b) , Fa AR MU 2y DAY B4 v (B 60) 5 1Ak
TREAIT S 70 UM A1 8 | Tl 21 E R 5% e e | I B Aty SR e B3 NI B B B K S A, IR B i 3
T (B 6dy e 5 7B A I E AT T R 8 AR XRIR s A e B ik (T o) 5
ARy R R I M A SR b R R A R, R AR AT NG £ R R U
HERHIE (Bl 6g) + MR = T FR E B R RS, SR bR IR, MR f 25~50°, 458
ANAATIEWZFRHE (Bl 6hy 1)

FUITESRA 1 2102 £, SRR R B Bty (B 6j~p) o 1% a5 W 2Ll e vy 5 5 iR
10m, FHMEPERRERT . BYRIE BT . A Ry s F R AL, BN W R R Ay B AL R ) e i,
A 35~55° (B 6j~p) .« Fiil & BB, A G MME IR RE, AR ERZEE, L
FEAgEk BERED N, & 70%0L F, HIRZBIER A A AT AE-Je s 55 MERLE AR
NE, DENTEMRS DR ENR; AERRNL0.5~3em AE, D 3~5em; MERBEHEL M.
WLt W E IR IR, . AR R Z B EOREL, EAE (Bl 6n. o) 5 #o-Mms d & & M5t
NI AR I B Rk, HL e R T kA 4k 2l bk AL AL o e AL e v e 2R W IS (B 6p) o

PRAE R et R AE , AT A0 2 8 W 2 v 2 I3 5 o 7 AT 25 R AR 3R 1 e 1Ly 5 44
(Z1150Ma) RN EEEARR HE 4038t b, RAGITHINE B D) AR A K R, REALT
B IR EARER 140Ma R 1AW, 2022) , ZJRimAb NIETEAR T . A SR A w )
TV s T R AR s dEACAR RS R IE S G, T RE R R AR T A AT PR e
TGS, TERCIINE T B | B R IE B A DL AP e 45 RS R 55 . BRI ET I LIk, HREA AT RIS
Bl TR RA T AR 45 (AL A iR ee e W2 e . A B B BRI b 2 1 .



A N

g
i

6 JHIAWTZAL BMEVERREH R AE IR T (293 2102 1D
Fig. 6 Photo showing brittle fracture zone of northern part of The Tangdong fault (a~1i is at point Z93 and j~p is at point Z102)
() fEtEpidEd s (o) E@Z&EWERsy, MrEmmes sy, RrkpidERmE R (o E@AMAR, Mmoo
gr, PREIINENE R ERALA; (A BRI TR L C-REAL MG FR T . ARG A ORI (o) WIARITRET PR 21 (-G 2L (A i
Fris RO () W A AL (- 21 (M G R B s s ch AU I ROIR I 300 3 b A (@) ARy v i
Jr B P PR R C(h) BRIIWTRR: (D WRHARTZ T ) MEVERGE NI B CAEBEERA) 5 o B MERERE AT
WEt B CREERERS) 5 (D MEtERRE s RF R IB S A R EARE s (m) BEPEREREN RF B SR RIRE: () Wiy PR AL
CO-FEAOMIEMERE, MR ERZRE: (o) WIRBmw PR G- EHIEMERE, MRS EREZMN:  (p) BIRHE HIBH
=Tt 2T R T T B SR 7 P AN KU PO A IR e 90 1 €A ik
(a) Panorama of brittle fracture zone; (b) In the left part of Figure (a), the brittle fracture is more obvious in the west part of brittle fracture zone; (c) In
the right side of Figure (a), ductile - brittle schistosity is reserved on the east side of brittle fracture zone; (d) Maroon-brick red structural compression
zone, breccia and white silicified zone in the fracture zone; (e) The maroon-brick red structural compression zone and the latest fault plane in the
fracture zone; (f) Late white silicified veins in the maroon-brick red structural compression zone and breccia zone in the fault fracture zone; (g) Late
brittle fracture zone in the flaky zone in the middle of the fracture zone; (h) Late fault plane; (i) Late fault plane; (j) Brittle fracture zone is exposed
along the floodplain (northern section); (k) Brittle fracture zone is exposed along the floodplain (southern section); (1) Local characteristics of brittle
fracture zone and extruded lens body zone; (m) Local characteristics of brittle fracture zone and extruded lens body zone; (n) Maroon-brick red
structural breccia in the fracture zone, and the composition of the breccia is complex and diverse; (0) Maroon-brick red structural breccia in the
fracture zone, and the composition of the breccia is complex and diverse; (p) The maroon-brick red structural compression zone in the fracture zone

and the irregular grid-like late white silicified veins in the breccia zone.
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Table 1 Comparison of similarities and differences of ore-controlling structure between Lujing and Changjiang ore

field in Zhuguang uranium concentration area
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Fig. 7 Geological map of main uranium ore areas around the core area of the Changjiang uranium ore field
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a. Changjiang Uranium ore field; b, Huyangdong-Wumaguicao area; c. Caotang mining area; d. Lower reaches of the Huangxishui River; e. Shitoutang area in
Lizhou; 1- Quaternary; 2- alkali metasomatic rocks; 3- Late Yanshanian fine-grained mica granite; 4- Fine-grained biotite granite in the third stage of early
Yanshanian; 5- Middle-grained porphyritic mica granite in the second stage of early Yanshanian; 6- Early Yanshanian first stage medium-grained biotite granite;
7- Late Indosinian medium-grained porphyritic mica granite; 8- Middle Indosinian porphyritic biotite adamellite; 9- lamprophyre vein; 10- Fault; 11- Uranium

mineralization zone and number; 12- uranium deposit/ uranium mining site, uranium mineralizationpoint; 13-occurrence
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Fig. 8 Geological map of main uranium ore areas in Chengkou uranium ore field
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a. Chengkou mining area; b. Mudong mining area; c. Huangshaping area; D. Sanjiaokou area; 1- Quaternary; 2- alkali metasomatic rocks; 3- Late
Yanshanian fine-grained mica granite; 4- Middle-grained porphyritic mica granite in the second stage of early Yanshanian; 5- Early Yanshanian first
stage medium-grained biotite granite; 6- lamprophyre vein; 7-Fine-grained dike/pegmatite dike; 8- Fault; 9-Uranium mineralization zone and number;

10- Uranium anomaly/uranium deposit: 11- occurrence
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Fig. 9 Geological structure map of Jiulongjiang mining area (a, from He Youyu et al, 2018) and Jiuqvling mining area (b, from

Wang Qianlin et al, 2021) in Sanjiangkou uranium ore-field
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1. Quaternary; 2. Cambrian Xiangnan Formation;3- Late Yanshanian fine-grained mica granite; 4- Fine-grained biotite granite in the third stage of
early Yanshanian; 5- Middle-grained porphyritic mica granite in the second stage of early Yanshanian; 6. The first stage of early Yanshanian medium-
coarse porphyritic biotite adamellite; 7- late fault; 8- Ore-bearing faults and their numbers; 9- Uranium mineralization zone and its number; 10-

Geological boundary; 11- industrial uranium drilling/ Uranium mineralization borehole; 12- uranium anomaly borehole
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1- Quaternary; 2- Late Yanshanian fine-grained mica granite; 3- Late Indosinian medium grained porphyritic mica granite; 4-Early Indosinian coarse-
grained porphyritic biotite granite; 5- diabase; 6- Geological /Lithologic Boundary; 7- fracture; 8-chloritized crack granite; 9-structural schist; 10-

cataclastic rock /chloritization; 11- silicification/fluoridation; 12- uranium ore body
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Fig. 11 Geological map (a) and No.0 line section (b) of uranium deposit 201 in Lanhe uranium ore field
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1- alkali metasomatic rocks; 2- Middle-grained porphyritic mica granite in the second stage of early Yanshanian; 3- Middle Indosinian porphyritic

biotite adamellite; 4- Caledonian mixed granite; 5- diabase; 6- Ore-bearing fault zone and its number
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Fig.12 Trend rose diagram of ore-bearing structures in the Zhuguang uranium concentrated area
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a. Lujing uranium ore field; b. Sanjiu uranium ore field; c. core area of Changjiang uranium ore field; d. Chengkou uranium ore field; e. surrounding

area of Changjiang uranium ore field; f. Baishun - Lanhe area
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Table 2 Table showing changes of ore-bearing structure direction in main uranium ore fields in Zhuguang uranium concentration area
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Fig. 13 Interpretation diagram of the principal stress trace during the formation period of ore bearing structures in the
Zhuguang uranium concentration area
(a) FRAPHUR G RN SR E (b) A JafrWidmt B sk B (o) 0 SRIX R iZb 4R S B B L S0 Rt e 1) B e A
1R TR TT 1) 2-FE R 7 e, 3-5R M Jib sk 4- RN a2 S-FEPEBS Ay (&0 ME) « 6-BB M 7- 50 141G E o B R
B IR H, I-= 08 M D08 M IV-KTahs™ /- V-SRI H; VI-RE T H
(a) stress trace diagram of a flat plate in unidirectional extrusion (b) stress trace diagram with pre-existing fracture; (c) Stress trace of Zhuguang ore
concentration area and location of uranium ore fields; 1- direction of maximum principal stress; 2- compressive stress trace; 3- tensile stress trace; 4-
basement fault or concealed fault; 5- compressive cleavage zone (ore-bearing structure); 6-uranium ore field; 7-Rose diagram of trend of ore-bearing
structure; I- Lujing uranium ore field; II- Sanjiu uranium ore field; I1I- Chengkou uranium ore field; IV- Changjiang uranium ore field; V- Baishun

uranium ore field; VI- Lanhe uranium ore field
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Figure 14 Map showing the North-South treading structural zone in the Southern China

(according to Geological Department of Peking University, 1978)

PRV RN 2-MUBUR 4 3-H R, 4-FEVERIRET: 5-— MR 6-Z Mgl ; 7-ZhaiEay: 8-l RiiE: 9T RIX

1- intermediate acid intrusive rocks; 2- Geological boundary; 3- anticlinorium structure; 4- compressive fault zone; 5- general fracture; 6- meridional

structural belt; 7- zonal structural belt; 8- chevron structure; 9 study area
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