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zone margin line red basin deposit secetion

B 1 AL B Wi S a4 A s 2 B (HE% K AE , 1987)

Fig. 1 Distribution of the granites, fault depression belts and uranium deposits in Northern Guangdong

(modified from Pan Yongzheng, 1987#)

AP AARAE R o 2, KT R Z A7 TAER S R, EISTIUE AR IR S 245 ~ 225 Ma, SRS A

AR P k15 R R Ak oy B 20 ) BRI A 1 AEWE N 170 ~ 150 Ma (XB3F,2003) . Hoa A& ah i
DX A 8 3 I — T I — SR RO 2] AT 13x107° ~24x107° i — B AE b A B RR 21X

ZH B AR RATRERAMPERIZ T A WEZR AR, D98 s 1208 7 F & 10 gh I8

KGR B S AL S BB A AR (FRF,2003)

HO T HUERAE S T R O R | R Bk e XN IS S5 2 T — RSN W R i | 1



%24

AR WA AU AE B e BB ZE 0 R 5 L i e 5 B 8l T #43) 573

PRE HE—RL [ I 22 Oy 4525 W 240 1 T B 1
H—HTT 408 I W 22 i R A 1 W
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Ak S RIR R AL S | L R AR T 250 ~
150°C , H AP IR B L R ik (5K [ 4255, 2008 5 55
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Fig. 2 Sketch section of uranium controlling faults in Zhuguang—Qingzhang granites, Northern Guangdong
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Fig. 3 Brief geological map of the main granite-related uranium deposits in Northern Guangdong
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A 145. 1 Ma; BPAR 4255 (2019 ) ST TEH™ H 82 1)
WER I A 45 LA-ICP-MS 457 U-Pb 4E#8 K 159
Ma, @FtAs A g i A 2RI AR 55 (1997)
YIS g H S KA Ar-Ar 4RI ~
140 Ma , ~105 Ma ., ~90 Ma 25 =N Bt ; T 0% 42 9 25
(2019) MA5 T Egh o B LA N KB A MAINA
Ar-Ar 5583350 211. 4 Ma 202.9~185.6 Ma ,179.
6 Ma 55, i 1L 5 4 th 88 1 rh SRR KA - Sk 4
(2018) A VDA HMESR A Ar-Ar 42988 140 Ma,
FH AT UL | DX P R B A IR T ~ 140 Ma ), ~
105 Ma, ~90 Ma, /L HOE BT 200~ 190 Ma, ~ 180
Ma,

(2) PRMEAR AWK 2 SCHESE (2014) XFARAEST
B IR AR AR AE 5 A WK HEAT T 854 U-Pb
A4S B OR AL <) A iU AR R 136 Maj BT 45
(2017) XTI ) R e 21 M DX A2 A9 GIREAE B 7 bk 2k
7 LA-ICP-MS %5 47 U-Pb & 4E, 15 3% 12 A A ki
FAFWS N 252 ~ 244 Ma; JAL AR 45 (2018 ) X R VLAl
W TH 41867 48 5 A ik R F LA-ICP-MS £% A1 U-Pb %
A AR I A 123.9 Ma, AT WLRRME A Ik 3
FOE T ER S el

i LiRWEIE TAE, XN 3 SR M kA &
ARG BT R 43 A F 4B 252 ~ 244 Ma 200 ~ 185
Ma 156 Ma 136~ 123 Ma 90 Ma, 55 4l 50 (7S
BBt (145~135 Ma ,120~115 Ma 110~ 100 Ma 90
~85 Ma 75~65 Ma 50~45 Ma) (#%i 55,2007 ; 55
FRAF,2020) HAA —E AR 22 55, UL, vk
ERRERCE B R AR A TS B IR S s 1 A A
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TRIZ IR IR SR AL & Wy Lo MEtE R IE )2,
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PEIE By, i W 24 b A= A A R S T iR T L
(117.3£2.7 Ma) , 58 ZLR A R ASE A PR 57 1) 3=
FLR AR R — (4 (94, 6+0. 4 Ma)
(&7 RAAE,2004a; 25 2245, 2011 ), {EGF i 1 AR
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1 (2010) A 5 R HEWT 24 B 5 B0 BT A BLE 1) NW
[ i P DT 28 2R 0 R R 2 S R e Ak 3 1)
W R R AR 2 ], R A (2019) @i
X 1T 24 v AR T R BEAL T ) BE R AT R
SRR B ST 1 2 R A BT, A R TE SR 2 A ) P
SYUIERR #8438 1728 Bk = 5k, Bk
AN 5 WA TR e A X il i LA AR A ME )
PERE AR, e M BR Ak 2 S 3 1, A8 T WL i
RERNC RS W e R UUTE (RIS ,2019) ,

i NE [m] 5 TR IR W 2440, A AN F2E & e G
ArHIX XN T A R AT T Y, K BT AR
(2011) \E4255 (2011) %F T FEG H L #8 B9 NWW
NNE & NE—NNE [a] = 414 1 W 2458 (b FfiF K H 5
B X R IEAT T 007, I NWW [ Wi R T
FUIRT ) R R T R 3 BB, S
W FEIEIE ;NNE [m) W7 28 B W0k 27 55 D) & i 5]
gk 59 7 2, b L S0 F i ; NE—NNE
] T 2445 ) T X BREL A5 NNE 1 NEE Wi %5
BB A B A RN, AL SR A (2015) i@ it
XPIE T HB X #8117 NE [] (SN [a] J2 NWW [i1] = 2 W
SR TE I S1 434, S5 R R NE [0 Wil - 4%
R RGE SN (1] T 24440 3 2 DX PN e B L R i 0 N 25
WHRE , B2 07 7 U0 R A8 1 5 6 30 5K 1 1
4 I —Hr A A R AT e 5

Hh A Bl 1

ML 35 32 G L T K NE [a] 38 i 24
AL AP A S X I A R T T R B
Mo, A SCAE (2007) G R E AR SR 2 42 f
TW—A R IE SIS, K 1L 32 3l B I ) R
165~83 Ma, 5 HHHE1iZ 3L 7 T = AN AL B B
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PREF A —Rl N 1 (165 ~136 Ma) | =@ IH—r&
1 PE L (135 ~ 100 Ma) 155 $% JE A8 JE (100 ~ 83
Ma) . Li Jianhua 5 (2014) G259 R rp AR A QA
B MLk A 2 25 R 1% IR TE 136 ~ 86 Ma )]
], FEEAEAE = IR 1E AEIE . 136~ 118 Ma HAIH] 5
KB EZ R A NW—SE [a] 1, TR T K IE
(A5 b RN R 8 19 5 205 B R A/ R, A
HZ T Pacific-lzanagi ( K- 7HFE—F PR 4807 ) 1
A P R AR 1 T R RSP AR R AR st 7R
H S VE T 5 117 ~ 108 Ma 118, 2R & 42 NW—
SE [n] (e B ke 3 5 AR FEAR RN BT L T 25 9K
sl , HL2Z B8 B gk 2 & A= T 55 R 5107
~86 Ma H[], femg EZEZH] T WNW—ESE [n] 1) fif
JEVE, 3T R G 2t — A R R
FANEEIRAZA R 1 2 BIRAE RIE i, BIAt AR
VR FE B R AR AE B ) 1 (R ) 35 1A 3R e i) 2
th KIS F WAl A 5 R A R 4 A7 A
—EMFE LR,

1 5 HLAE (2007 ) IR 5T 45 S B, 12w il i 1
FH B RAE MR 8 75 5 450 TR B, (R i
AT R AR 1 —5 I — i A R LA ™ 2l 1 2# AL
WFFE IS, AE R X B v (e R 1 e T
AT MRS i (A0 2, 2005 ; HEE I %5, 2007) .
Shu Liangshu %5 (2009 ) i i LR R 855 5 40 43 4T,
HaAE R rh AR AR A R A3 Ry ARG A A il B
B3 212 R DT DU AR 28 78 DA Sk v R 0 g 0 b X
IR P 5 5K T T A R A RORURSE S L A HE
L DR B TH A G P i B A8 ) XL e U AR B

SR K-V 3 S 25 0 T 0 22— 3
o LT L2 P 5 9 X
FARN BN, L F 3 R B T
IS PIEEE

5 XIAEEHFEEVEH S ek

RS
5.1 RZISWBEERSHMET

RS R B L X e SR 25 T 6 HHIRAY
W REE g, AR 2 MRGB BE . O Bfk Y —
TP A 0 T B A4 B B (145 ~ 135 Ma, 120 ~
115 Ma £ 110~100 Ma) Fl ) B EHE—t im0 i)
i PR fof 2 T B DO 8 B B (95 ~ 85 Ma 75 ~70 Ma
M1 55~45 Ma) (5% 45 2004 ; 57 B #2012 F 1F
PR4E,2013) , LR H B 6 WK 5T iz s 51k
R 6 ANHSH I (R 1) ——XROC R, Hahy
B R 1A 90 ~ 60 Ma, 5H6 S tht— iy 3r 20 () i
DAL AP T o LR B B 3 T A 5

B i XA B AT It TR R 1T
PRAS B FH A — R 45 #5100 ~ 90 Ma, 55 — 1k
WAFEHE 80 ~ 60 Ma ( 2= FUE)45, 2003 ; 7K b 5, 2016
Bonnetti et al. , 2018; #7545 ,2019) ; R AR A K T
JEHIA HH 0 80 45 08 S 55— 191 134 ~ 127 Ma (fE2k
K,2001 ;Luo Jincheng et al. , 2015; Bonnetti et al. ,
2018) 55 W B AF Y A 93 ~ 66 Ma ( 4 A< L5,
2011 ;384055 ,2019) , 55 = HARLH 4E#3 0 41 Ma 5
54 Ma( Bonnetti et al. , 2018 ; 5K %45 2019) ; /e I
3 M 5 0 L R DY 1 e PR EL A AL

R 1ETRIEL(302) Sy F 0 EEHMAT MRS EERKBAEEH KR
Table 1 The relationship between the ages of Mianhuakeng (No. 302) uranium deposit in Zhuguang

granite, the uranium mineralization stages and regional tectonic movements in South China

- HI 352 B Bt ARG AL B (B . "
| w0 %’(2004) Ay o " FAE S (302) B9 T 45
. ~54 Ma( 7K F 4255 ,2008)
W o 2345 Ma 2045 Ma 60.0£0.5 Ma,60. 8+0. 6 Ma( i %45 ,2019)
LM 65.3x1.6 Ma( i3 ,2020)
+ f{E % 75~70 Ma 70~65 Ma ~68 Ma ,66.85+1. 6 Ma( 7K JE55 2018 ; 445 224 ,2019)
% @ %ﬁ 70+11 Ma( ¥ 5 Jz45,2010)
v ~ 5 84.7+1.2 Ma( Hi3,2020)
liq B 95~85 Ma 90~85 Ma ~92 Ma( 7k 65 ,2018)
93+15 Ma( Bonnetti et al. , 2018)
— 110~100 Ma 105~100 Ma ~102 Ma( 7KJE5F,2018)
BT 4] P 120~115 Ma 120~ 115 Ma ~120 Ma( ik E 44,2008 ; ik B4 ,2018)
145~135 Ma 140~135 Ma R
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AEIR B Be (B8 ,2020) XN AlAT R L B AR 3
BAEPTE 90 ~ 60 Ma Z[H] (&l 4) , My (4, [F]
i MEAANTRORE, A X N H A 2 Ao R i
AR AEST T PR H AT C & R A 2 AR B (R
1) WEA AU 731 (FE K W% ,2019) , H 3 Wi~
10 70 Ma( B [E . 55,2010) o 7R R AL 5K 12 3l
S R,

A b, A b XD e A AR R A i 1
B 1 Bl 0 Ay e b A AR R A ] ) ot SRR
W, B T I Y AR R R T T
WA T AR 2R (RBE45 2002 ; &F 45 20044, b ; Zhou
Xinmin et al. ,2006) , Ifij -]t b X 1 K W 72 b -5 7
WE T LLAE B 7 U6 1L A6 B 7 2L i SHL 76 foft 2

0 40 80 1%0 1.60

1 1

B 0 R R AR A K — i B R B, 2 B P —
T2 il P9 A R 52 B ) 45 R (BT B AR, 2004a) |
AT ATE XS DX P i A U 563 21 7300 5 1 T T 5 i 24
WS BURAKER 1, W7 240 N B BEAR A T e
BT 105 Ma, BEW 5 E BT 100 Ma+ ( XE P45,
2002) ; AN Z R A B A U-Pb 4R34 95.9+0. 8
Ma (& RFAE,2004a ) ; Wi 280 N H = 8F Ar-Ar 4E 1%
R B W2 I PR T 117, 32,7 Ma, 3 5UAY
WAL &A= T 94. 8+0. 4 Ma, B )57 88. 921 Ma,
81.1+2 Ma &/E3t 2 B RS 1k (2 &
820115 EFNSE,2017) ; ZFPEHE R0, R MR R B
ZUHPTE 117 ~81 Ma [M 228 Z W BiRrekih gh, i
95 Ma 1] LIMUZRIE) ILAE i 2 0 AR 0 DA 2l 44

200 i (Ma)

16- ] B F A ,
. tectonic compression
< 124 event
- i Ji& A
& g |:| tectonic extension event
R EIVPID;
i NE Ay 75 1]
4 tectonic principal stress
orientation
0 Bl R 4
*a Z( va [ % - ages ofgragium
mineralization
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~ 15_ -
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Fig. 4 Relationship between tectonic movements, magmatism and uranium mineralization ages

in South China ( modified from Deng Ping et al. , 2003&)
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PR T | 2 R Bk ) v U (BT R A,
2004a) , [FIRERE rh M S R AR A

M5 B 90 ~ 60 Ma W2 B b il ™ 14 B AT 35
1,9 S 2 s A R R (K 4) iR
SEWTE]_E TSGR ARTERLR L AR ER | B e 4l
B i R, A IR R A A R S i s
FARN S K, iSRRI T A R TR R, 55
MBI RS B AR B R S B T O R
RETE U IR (242 284255, 1998) , T IR I S0
Pt B T IR A IR e v ph 15 0T R ek 5138 HLIA
Beie B, S mT A FAR B B S BT, i B X
PR AR la oY AEZY TN EE K A6 2 S A I VA S 4NN L )
TR AS Az R NE i) U5 W7 24705 £k bl %5 4 3
I 77 i FE PR S 5 25 25 1] 04 I S 46, 5 il 34
WITIZ I GEIR W 2432 75 3L gu ok PP 25 25 [l (
NW NNW [m] Yk 2 Wi 24 ) s, Ho s i 9 B4k 2 2% 1
(IRBE R J) M LR O ) 2% A 5748 AR i L™
JERAE ST KA 2 P B AR % 1) 49 3 A8 K e U i K
W, [FIEE, A M 1 EAT — o 1 25 W) 5% P AT
o S PRAREE T I B, B AR AR 2 E A
HVER, T 29 PRI AS SR Z 0 AR AE R . Hh
AL UL FE 95 Ma 247 46 R b DX H 25 5 T B 0% B Bt
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Discussion on the basin—granites coupling metallogenic process and
dynamics of the granite-related uranium deposits
in northern Guangdong

QI Jiamingl) , LIU Bin"', LIU Wenquanl) , YE Yongqinl) , XU Zhengqi2>
1) Research Institute No. 290, China National Nuclear Corporation, Shaoguan, Guangdong, 512029;
2) School of Geosciences, Chengdu University of Technology, Chengdu, 610059

Objectives: Northern Guangdong is an important granite-related uranium ore concentration area in China, for
a long time, the huge time difference between granites and uranium ores has led to the ambiguity of uranium
metallogenic dynamics, and the genesis of uranium deposits has multiple hypothesis.

Methods : On the basis of the research progress of uranium deposits in northern Guangdong, this paper aims at
the unique basin—mountain system formed since Mesozoic—Cenozoic and the internal genesis of uranium deposits
in this area, Combing the multiple compressional—extensional coupling evolution process and uranium metallogenic
dynamics of rock mass-faulted basin from a unique perspective.

Results: it is considered that hydrothermal uranium deposits in the area have the characteristics of " non-
orogenic" mineralization characteristics, and their metallogenic process is controlled by the combination of remelting
uranium-rich granite and deep-source fault activity in NE-trending faulted zone. Neither granite magma activity nor
regional fault depression activity can lead to independent mineralization. At the same time, it is considered that the
deep-source fault depression marked by NE-trending Nanxiong fault basin in 95 Ma period is the main driving force
of uranium mineralization, and the late vein magma does not directly participate in mineralization. However, it
plays an important role in the activation and precipitation of uranium.

Conclusions; Uranium ore-forming fluid comes from the mixture of early compressional fracture toughness
metamorphic thermal fluid and later tensional fracture meteoric water in the deep part of rock mass. Ore-forming
fluid is easily mineralized at NW, NNW faults clamped by NE-trending fault zone and unconformity interface of red
basin basement. Therefore, it is an important prospecting direction.

Keywords: granite-related uranium deposit; basin—granite coupling; metallogenic dynamics; north
Guangdong
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