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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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Fig. 1 Sketch geological map of the Changjiang uranium ore district (after Huang Guolong et al. , 2014)
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I—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 ¢—pitch-
blende occurring in or between calcite erystals, the erystal 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
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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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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 crystals; 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;

L

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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Scanning electron microscope backscattering characteristics of uranium ore in Mianhuakeng

Fig. 6
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a—pitchblende and pyrite co-crystallizing between fluorite crystals,

sample M-1;

nium ore,
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and the pitchblende surrounded by microcrystalline quartz film in fluorite type ura-
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b—pitchblende and pyrite growing between fluorite and quartz crystals, sample M-62; ¢—pyrite growing between fluorite and

quartz crystals, sample M-62; d—independent pitchblende and pyrite embedded between microerystalline quartz grains in the siliceous vein type urani-

um ore,
pyrite and quartz crystals being clear and straight, sample M-88;
line quartz veins in altered rock type ores, sample M-81;

) I 3

eralization stage, sample M-5; F—fluorite;
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sample M-82; e—pitchblende and pyrite aggregates embedded between microcrystalline quartz crystals, the boundaries

Q—quartz; U—pitchblende;

Wil

between pitchblende

f, g—pitchblende and pyrite embedded or independently distributed in microcrystal-

h—pyrite with good crystal type crystallized between quartz and calcite minerals in the min-

Py—pyrite; Ce—calcite; 1~ 16—measuring point number
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(O BIF 5 IR | A7 B 41 T AR AL 00T IR B 3 44 B n]
Al HAT A U 3 st ] LM BT O A4 f0 2 A e 5
41 CO CH, H, FEif 5Pk AR /0459 344 Uk (i 4e
51994 RG2S 4E, 2000) , MGk, S P AR AE
Bom PR A R TTE B S I HIL BT A 1 A
ERMAHE.
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HE P R AE AT B A T A B i R TR
A (U R e A FH R X)) 8 ] VT ( B4 (R R A7
TR )t R A~ p AT A8 5L ) A PR B 1) 2 3
FHXF TR BT i A 8K i A ad A 5 4% 4t g
JEUTTE BT HL P 5 2505 2 AT STk Y 1A 3 A 1A
FUIE R E I AR RO IRUA R Y S (5 2
PERFRM) AT TG

553 5 T AR A R AT R
MO S e BRI, T LUK 76 B i AR A
ZHTAAE R 77 X & T ARHA R R e P
TSGR 3 MR FZMAMW G BTN,
BT A EERMARE, ZEREAMNE R
PR IR Al 50, BN I A 500 ek T 4 el S
W ORAER ] 132 B R FE L, 3 {37 T i 5 T ) DB
WA AR RAT e B R BARAE N
EA B ] R H AT A i M R I AGS B 113 R HE
BAFIE ( BoT 5ty | S4Bty N B L B IT ) DX S8 00 A T i T
A LV K I 2 A B R X R A T R
BelE bk,

55 4 MRAEDTH AR Bl AT (AR R [ # Ak RRAE A
R4k e A Ay | pl s gy AR A R Y
B, AR ph AR M SRR S R
TR P A T R R B R 2 ™ A A S B
AR R A, L R S Bk R R AR
(74, iR BT AR AE ] 2Z 00 AR A X 5 0 7
WAN TSR AR AT IR AS [a) 22 AU 4h ™ 4 vl el
B4 s A7 T R FE B8 A 69 o3 A, A T
RCIR FE 300 40 () P BE | sl 5 il 3 Bk A ™ 40 A 1] HE
51, s R AKAR |2 YR WA T A 2 i AR AL B AN
S5 R Ik A0 (LG A A R A )
kK, M S LU A A SOl 37
YA W Z ) RS s W kA SR
] FELF 1, SR SE 47, B R K BBk R R B
PRI 7S A A5l 75 2 B 0k vl 1 1T 1 B bl S TR R
B HEL, oI E S A A AR KR BT S AR
WS B it A A GRS A S DA B R 9 55
B3 00 ™ A R B AR 28 & 1 = 4 i Al TR T A A
RSP RAR R, & AR SR G &R Hin]
W, AT H A 15 4 DERFMA RS,

£ BN R A G AE R S B Bl b hod 5T E
AT HLHI B 5 B Y 4 AR S AR AE YL
IR AR DA RS, BEAR S S o

BN FAR I =8, W T AR e R,
FY SR A AN A7 16 38 55 B8 T ) O 2R 5 A 1 2 A
JAT AV et A e A O R 2 A2 Ak e T A
200 W AFLAS R HE

FRAETTH R A FEAR 7 RV & FLCLS,
Si P AV AL o3 R A A MO e 2B D A TR A B
ME LI B 1 21 43 4 o 0 B A, O HLR BRAE5E
i HERG U5 b g AT A 23 D AH DG . b I 4K 3 L
AT e ik e R R A TR A D e e SRR T il
JCERMERE LI UL U B RT R . Bl S Ik
HLAT IR 0 35 i AR BB Z e ). b T ilm A8
IS A T i il R R 2 AT O R R BE R D A%
TF T S50 0 55 R ) 24 11 50 25 SR A7 e D 22,
PR T3 BT EE 1 030 2% T AR A i < il 6 A0
DL 4 M AADURE R ZEA S HMELLE T 5
4 AL A A DG K 1 o B Rl B VR

IR IRAE T 4 A il A 375 i 1 [ AL, A 2 35 0T e
i BT A RSSO 5E . Timofeev 55 (2018 ) i
U5, FERRPE K K (B NaCl) R E K T
100°C FIRAUK ZE SR 1 440 F , fh ol LA UCL, 286
Y S AE 3 v 3 O b v A, O B A TR RO T &
250 Fi1 350°C , i b UCL, e S TH i . Romberg-
er( 1984) SCHGUEH 76 & A CO, Al F 414r W,
Y pH AR T 5 H £, AR, 80T LUOE g
FOER 4 MM AC S 4 (UFS 80 UF,) . UF, MR
JEXMEVE Y {0 UF, FiakREEVE BB 2E I 2 4% &
[ UF, (COy ), ]* (5K 5% B 4%, 2005). Giblin £l
Appleyard (1987 ) W58 B, 76 LR fIb 4, A ik
T, U0 s AT LUAE R K P R, R E A
(1982) ¥4 fh L AlE T pH=1. 15 i) KC1+AI(HO),
WP FE 400°C (40 MPa &:1F R, W U & i)
K 130x107° R AL SR BE R ) R AF R, S e m
Ko 553 B9 151 Ak 100 0 R P VA 0T i ) 375 Ak T RS AR A
A, Liu(1989) 5250 & B, 7€ 200°C 25 MPa % il
(ARl R kB ) AR R Bk R 38 B AL 4 ik R R AR
Wb, S CO, MR BERRARE — s BERERT, 7 Al
DU TE B G 444 g, 2 I 35 Bl PG VRS B 1 Dl s o S Xof
AL AR

JETRAEST IR 9 5 BBk SO i A | i
A7 Bl A A KA P R SRR ASURD B AR S A
PP AR R A BB TVE BT Y ol RE ML 2 . S5
FE FHE DX 582 A P it g G 1) B AL 1A 5 i LAY
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