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Mineral assemblage characteristics of the Mianhuakeng uranium deposit
in northern Guangdong Province and its significance
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Abstract: Based on the relationship between uranium minerals and pyrite from different types of uranium ores in
the Mianhuakeng deposit, the authors investigated the mechanism for the deposition and enrichment of uranium dur-
ing the ore-forming process. The research shows that uranium orebodies in the Mianhuakeng deposit generally occur
in vein-filling or vein-disseminated form. Uranium ore types include fluorite type, carbonate type, siliceous vein
type and reddening type. Although different ore types have different gangue minerals formed in the mineralization
period, they show common characteristics as follows: Uranium minerals in the central part or along the vein walls
are alternatively arranged with gangue minerals or occur in veinlike or disseminated form in cataclastic altered gran-
ite and are inlaid with gangue minerals such as calcite, fluorite and microcrystalline quartz. Uranium minerals and
pyrite are closely associated with each other in aggregate or relatively independent states, and the boundaries
between them and gangue minerals in the mineralization period are straight, with good crystal type and in inlaid

growth form. The aforementioned evidence indicates that there is no sequential generative relationship between
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pyrite and uranium minerals, and that they are all co-crystalline products of ore-forming fluid. Uranium precipitati-

on had nothing to do with redox reaction. In contrast, decrease of pressure and temperature and the change of pH

and solubility were the main factors that triggered the precipitation of uranium and gangue minerals.

Key words: granite type uranium ore; mineral assemblage; precipitation mineralization mechanism; Mianhuakeng

deposit
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Fiz. 1  Sketch geological map of the Changjiang uranium ore district (after Huang Guolong et al. , 2014)
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1—~Quaternary ; 2—medium-grained porphyritic biotite-muscovite granite; 3—medium-coarse grained porphyritic biotite granite; 4—medium-fine

grained biotite-muscovite granite; 5—medium-grained ( porphyritic ) biotite granite; 6—granodiorite ; 7—diabase ; 8—fault; 9—measured and inferred

geological boundaries; 10—uranium deposit; 11—place mark
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Fig. 2 Microscopic characteristics of carbonate type uranium ore (M-126)
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a—pitchblende occurring in the vein wall or in the middle of a vein body and forming a banded structure with carbonate minerals; b and c¢—pitch-
blende occurring in or hetween calcite crystals, the crystal boundaries between pitchblende and calcite minerals being clear and straight; d—pyrite

aggregates with good crystalline morphology encapsulated in calcite minerals; Ce—calcite; U—pitchblende; Py—pyrite

K3 #AREE £ (M-62) 5 HUFE
Fig. 3 Microscopic characteristics of fluorite type uranium ore ( M-62)
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a—pitchblende and fluorite symmetrically distributed in the vein, the center being mainly fluorite, and pitchblende, fluorite and pyrite appearing suc-
cessively on both sides, pyrite with good crystalline morphology mainly distributed outside the vein, which is consistent with the distribution trend of
vein body; b—pitchblende mainly produced in two walls of vein; pyrite with good crystalline morphology mainly distributed outside the vein, which is
consistent with the distribution trend of vein body, and pyrite growing between fluorite particles of the vein body; F—fluorite; U—pitchblende;

Py—pyrite
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B4 gk BUKAL A1 ( M-88) SR
Fig. 4 Microscopic characteristics of siliceous vein type uranium ore (M-88)
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a, b—pitchblende occurring in the middle of the microcrystalline comb-like quartz vein; ¢, d—pyrite with a good cubic shape embedded between
quartz crysials; Q—quartz; U—pitchblende ; Py—pyrite
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Fig. 5 Microscopic characteristics of cataclastic altered granite type uranium ore (M-81)
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a—chalcedony microcrystalline quartz veins filled between breccias; b~ d—chalcedony microcrystalline quartz veins mainly composed of microcrystal-
line quartz, powdered rock debris, pyrite and uranium mineral ; the powder rock debris around uranium minerals exhibiting a “red halo” phenomenon
pyrite with good crystalline morphology developing the “red halo” internally and between microcrystalline quartz grains; Q—quartz; U—pitchblende;

Py—pyrite
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Table 1 Scanning electron microscope X-ray energy spectrum analysis results of mineral chemical composition
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1 M-1 72.49 20.27 2.34 4.90 100 Wi -
2 M-1 54.52 45.48 100 B
3 M-1 61.40 26. 40 9.97 1.50 0.72 100 Wi -
4 M-62 73.73 18. 81 2.05 5.42 100 Wi
5 M-62 52.99 45.79 1.22 100 Y
6 M-82 65.03 24. 87 7.97 1.53 0.61 100 Wi A
7 M-88 73.38 20.22 2.53 3.87 100 Wit fhe
8 M-88 53.03 46.97 100 BT
9 M-88 62.87 25.64 9.01 1.76 0.72 100 =X
10 M-81 65.22 23.43 3.72 2.05 2.13 2.78 0.68 100 Wi A
11 M-81 54. 04 45.96 100 B
12 M-81 62.96 27.89 7.46 0.97 0.72 100 iRt
13 M-81 53.97 46.03 100 B
14 M-81 56.26 32.62 8.25 1.95 0.92 100 Wi B
15 M-5 53. 44 46. 56 100 BT
16 M-5 55.18 44.82 100 Wk
AR A R A Y B AR R R,

INBYREAT (1 3) T DA 7 i S kA S
HILA: (18] 6a,6b . 6c) , < J@ A4 1 2 AL 45 B i 4
(U H Bl BB 45 ) BBk ET AR, RO
W SET 8 FE B TN B A TR KRG M BE ik
PR AL R LA KA 40 O ] D R AR
AR BT BB B R AR A T
PUEEGNE PRSI , 55 BRSP4 AT, o R L7 Tk
PRARUL (18] 3a,3b) o TR BESE SRR, U0 A
5P B A KT A BORLE] (] 6a) , 5045 A
RS SE AR T BR A B 8 A 5 0 SOk 2 1] ([
6b 6¢) , Wi Tl 4 Ji] Lk 18 B A S IR A 2R (T
6a) . PIT A5 EERETZ 8] T A TS
AT ATIRE R KA ) 2 (] B B R
A MR AT RS k) = D IR 3L 4

TR TRV A 0 B KA ) R 45
FRFEAS— 030 38 IR A 98 (& da de) , HEAE T
W5 A 8 A S kA SR SR E
BURENE Y T A BRERTAE) (R AE
WS E BRI S R AR KA T U T Al sl A
KT kAR i e fa], P BE R i A 98 (8] 4a 4b)
a4 H 2L (R 1, K 4c 4d, B 6d) 5
IER S EE REGE (Bl 6e) KT A
HUREB] 5 B A UK - 3% 25 ik (IR 6D ) 5 7% 0 ik
PR B R IR S 1 (18] 4e 4d, 18 6d) , B 57 4l
W22 8], S5 1A S A =2 0] [R) A 2 B0 o A L[]
V- E Ak A KR

PR AR 2 RIBH 7 (20T ) LURRE 5 R i
ZUIR (EEBRIR BRRR) BB A BRI PR R 2L



53 1

4

55 . BAUARAET T PR P 3 A A e B S 519

K6 MAEHTHIE A 0 A B B RHIE
Fig. 6 Scanning electron microscope backscattering characteristics of uranium ore in Mianhuakeng
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Q—A%; U—Iae; Py—3 ke ; Co—Jifiar; 1~ 16— E g
a—pitchblende and pyrite co-crystallizing between fluorite crystals, and the pitchblende surrounded by microcrystalline quartz film in fluorite type ura-
nium ore, sample M-1; b—pitchblende and pyrite growing between fluorite and quartz crystals, sample M-62; c—pyrite growing between fluorite and
quartz crystals, sample M-62; d—independent pitchblende and pyrite embedded between microcrystalline quartz grains in the siliceous vein type urani-
um ore, sample M-82; e—pitchblende and pyrite aggregates embedded between microcrystalline quartz crystals, the boundaries between pitchblende ,
pyrite and quartz crystals being clear and straight, sample M-88; f, g—pitchblende and pyrite embedded or independently distributed in microcrystal-
line quartz veins in altered rock type ores, sample M-81; h—pyrite with good crystal type crystallized between quartz and calcite minerals in the min-

eralization stage, sample M-5; F—fluorite; Q—quartz; U—pitchblende; Py—pyrite; Cc—calcite; 1~ 16—measuring point number
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