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Fig. 1

T A B AT Bl B 35 1] () (3 Chen Yuchuan et al. ,2013)
Uranium geological map of the Nanling metallogenic belt (a) (after Chen Yunchuan et al. , 2013)
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1—Mesozoic-Cenozoicgraben basin deposition;2—Late Paleozoic to Triassic overlying strata;3—Lower Paleozoic and Precambrian basement;

4—Yanshanian granite;5—Indovician granite; 6—Hercynian granite; 7—Caledonian granite;8—regional deep and large faults or major faults;

9—the region of Nanling metallogenic belt; 10— Taoshan-Zhuguang uranium metallogenic belt; 11—South Hunan-North Guangxi uranium

mineralization sub-belt; 12—province boundary; 13—granite type uranium deposits and occurrences; 14—carbonosilicate mudstone type

uranium deposits and occurrences; 15—sandstone-type uranium deposits and occurrences; 16—city and its name
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BRI A E. R B R FUE, JUH B Kl
Py Tt TR B o 2 B W s 1) R T b e L R R
W AT B e R Bl IR . b T R RR JT ol B AR kL
ORCE AR SRS A BT Rl T A TR
HRYERYE KL e R AR S A e BT A N £
AR G0 v G AR A IS AL AT (O AT
AL AE 3X10 ° ~7 X 10 ° (Huanan Uranium
Geology.2005) , K& b 7e 545 BY & Al 78 5 o 1 5%
85 A AR I 2000~ 800Ma, i1 3 B v i oo oy A &
A RS RIS R EE NG . R ER R
WA BTE  THCE RERTE L FER R TR S &
BORRAT R 45 1% Wk T DU e A B2 A3 A B He
G — R 4 X 10° ~ 10 X 107" (¥ % [ %,
2005®), Bl AERRER AR R TR 2. A
CEREM. WERET X ERARAERIAS
Wi DA B2 S A ALK 0. 106 ~4 %, 8Bk 1%
~3% Al —AE 10X 10 * ~17 X 10 °, 5L Af
35 50~70m(Li Ziying et al. ,2015)® , 10 Fi
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R LA ) B
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A3 A (Wang Liankui et al. ,1981), 2 J5 Wyl B 45
B SR I AT M e TE R IR L X 2 K H L R
7 9 PG A G s 55 . BACKR B, B A L X AE
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S RSB O B R L 22 Bk NE J) BT 244 gL SRR
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AR IR I B Sk L L0 L U I B R L LB L
ARy % 1L A8 L R P e AR AR R SOl TR L K
WA CBRET K L R A PRR B RS S
R, 7R i AL iF 10000 km® (Chen Yuchuan et
al. ,2007) . FRAE R AR R 2 2 B B e [\
Z B B iy R B A R 7 A Y T AR Ok F)
1000 km® L b gk Ll FH A6 B A AR5y 4 19
BrBe i) E el R oy 4 30 12 BrBe, R e H oAl k)
434 4 3 13 By Bf (Chen Zhenyu et al. ,2014), ¥
AT A Tl 0 A0 il SV AR AR 1A i s AR
AE e sh IR, JUH 2 DA B AR i A (S B S F R
o HARE S A SR R R R sk
BRI o BEAE R A B I = i) LR
WEI XA U S& 7.7X10°~16.2X10"°,
Th&H 21.6X10°~39.2X10°°, Th /U 2.4~
3. 4(Zhu Ba, 2010) . & 111 1] 7 4l 4E 14 & A5 21
211 1 RURLRABEAR B8 2 B AR 1 A — b AR RLBEAR
R R A AR & B AR A o s GE
) TR Ak B G B R . AN T L R ARl
WAt A U &&= 10.6X10 °~24.4X10 %, Th
i 17.3X10°~42.3X10°°, Th /U 0.7~2.2
(Zhu Ba, 2010; Huang Guolong et al., 2012,
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AN AR A ST T MORLAE A ) AR
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AE T B B il 0™ 44 7T BB A AE X0 4 5 (N
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1998;Li Ziying, 2006; Li Ziying et al. , 2015) & Jil
AW IR AL L R I 4 (Hu Ruizhong et al.
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3.1 FHTEREEE
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7T B AR 03 3 s TR A OB AR 46. 6Ma)
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AN T B B 8 4 A AR DA O ik 31 Ik « DAL AE AL BRE IR
BN ARRL L AR 2 BE S 2B DS B 3 a4
TSR IR

M 0 ) B U SR A 7 A B e A
R (2800 KA G ER TR A AHA 1
ZRHERAAn30) . R B EED, Wl HE
ZERE S AN A BT YA BT BT
JEATAE o B R A Al AR B e 3R BR AL S R AR
WO Bk, SiO, & 70. 30 % ~76. 70 % , FEIA 58
K f# . TiO, (Al O; \FeO,Fe, O, \MnO,MgO,CaO
5 SiO, {9 % 8 2 B 19 R 56 L A2 K, O Na, O
PO REEME LA KEALI B, © 58,5k
A B s R BUON R 2 BORE B A/CNK H
& 1. 01~1. 68 Z [l , 758 oo 47— 5l 3 4R 5 A9 4 A
@ i B0 755 B A B i ALK S 6. 7900 ~9. 710,
H K, O/Na, O B}y 1. 10~4. 85 Z [f], J& T & 47
P RIE A . @ AR AR HEAL S AN B AR
K#F %4176 % Rb, Th, U, Ifi 7 4 Ba, Sr, Ti Fl
Nb . Ta, BRKLE A7 b5 A6 150 3 BC 20 il 26 180 0] 5
N Eu 88 F MM 70 K A i 7 ot R EBCF
F 4 5 (Li Xianhua,1990a; Wu Lieqgin et al. ,2005;
Ling Hongfei et al. , 2005; Zhu Ba, 2010; Zhang
Wanliang et al., 2011; Huang Guolong et al.,
2012,2014 ;Shao Fei et al. ,2013) .,

T U AT 7 Al AE B A Y Sty Nd[R] A7 3R R AE
LR R T i b 5E A Sm-Nd [ 67 Z FFAE A 8L (Shen
Weizhou et al. , 1999; Zhu Ba, 2010; Yi Liwen et
al. ,2011) ,Nd A8 P By BOAE A2 08 Tome A 2021 ~
1666Ma ( Chen Jiangfeng, 1999; Yi Liwen et al.,
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2011), 5 e g I iR A i R 19 4R I B ds (1946 ~
1766Ma) #H 24 (Xie Guogang et al. , 1997; Zhang
Xiaoyang,2000), Al, O,/ (MgO -+ FeO") ;15 {H N
1.83 ~ 6. 98, CaO/(MgO + FeO™ ) vy 18 2 % W
0. 18~0. 63, Ml L H#23E 1. 7AW B4k 4 3 4
U5 A N & L 22 B AR BT ié S i R b
IS4 A R B VR ) 25 DX B, I 2 AR A Bk
b2 R AE ELAT B Y (S ) AE B A R A 2 B 7 il
B 11 2 2 1 Ty 78 T 306 e R A o 2 A0 S O A
Mi>k. Rb/Sr.K/Rb.Zr/Hf Fil Nb/Ta i $# 1k 3 B
BN S A AE B o T A o S AR B I (Zhu Ba, 20105
Huang Guolong et al. ,2012) , i #& 1L # £8 5 & B9 1
167 AR 5 (Zhu Ba,2010; K 4145 ,20159) ,
3.2 WMy ESHE

TR U 8% U @A AR e T A
P AE A B VR R B 2 O E E A9 /E T U H 2
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Bl Y B T AT . AN 38 s B Al e S
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3.3 W MIERHE

W 24 4 3 R FE e BT T Al ST 4R Y 30 ik R
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W 2P T AR O R s A - O w0 S
BT AT Y 2 R 2 O g Y, Bl R
Wr A P AL 0 E i . © Bl FRY 23 A1 52 G B
P U =R . © M IR A A T = Uk
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A LT PO G 2 22 L B T O e A 5
18 T 4 BT 2 L L B T A AR (5 ) 77
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T U J A 7 R e A A R Y LT T A
KBS AT KB ik Ak By 2R 4 S L v 2R R R Tk
Tt AR A R AR B L T ) 3 AR Tl AR R AE
Bl N AR R AL A FELE R A s R R
FAL SRS A AR . Z 5 B PR R
e EUIK R AE K A R E B B AR . = ik
REAL IR Bk e A 1 48 = BEAL R h A L 2
VAR A SRS (AN =) o R (AN | PO o e
Gy BB B R e R R B4 B TR AE
(Du Letian, 1996,2001), 7K4r7 b 0] %l 43 A&
A rpe Aty CRAE G B B8 AL 58 R s A b R Bk
bR B b g e A k) LE T il AR A K H
o —fR ARk R L K = B BRI A %
P 1) G AR AT OK = BEb Bk ER £ 1L L = 1% +
b 8 = B R A A ROEF RS
3.5 HF LT

T U8 Al il A TR 25 TR A7 A [ % L
R, A6 5 A T B il AT BT 2 T 3
Rl AR A 5 B K S VR A R AR R A
TR 3 H B BR U HCR ER AR A S
AR CEHOR R FLUAR o A6 5 A S fl Bl R
WA 7= 4 ol S BT B Y BT 7 A B
L N LR R N (V= TN 7 N T NN S/ |
AR BRAEEVE B IR — MR 2 BT 5 OB ki
H R R B FOR m GOR R BRI . B s R A
LS T S T = AL R S 3 N i N T e
IZAR i 3B B AR . AR A R e 2 B 2
AR— 2, 5 S S AT B0 EEAE RS S DA N R
W F L K EIL oK E 200m, {H &%) KL E-
F RS AL T L 50 o K A S5 al ™ R DA 2 i 3 T oK 1Y)
WA, AP B — /N T 10m {H 4 H
B R | SRR ) B R EE LB oK
R JE A

WA AR 75 2 A DL BKCIR IR etk ol 3 Hod DA
JOCER A Ik AR -1 G R 52 G 28 AU By LA, OO A
WRAR AT ARG 1 R AR T AR A 3 . A 45 48 DL BIR
SR AN e HOASAR ZEA hy L 38 AT L2 Ak A L FL T IR
SERY KSR GE R S i 54 55 . Al A i AL A IR
WL E TR 2 R AL L 0.10% ~0.20% K
F LR A AR R H O 332E 4 K OE 1 57 A%
(0.063%), JLEE I KT H NTI 7 A A2 7 14 #l 977
PR P g5 B SR L ATk 14 90, 5 RS 2 A8
i 10 MR E T IR R B 201 57K, Py
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AT 0. 500% (Yang Shanghai, 2008), # A H"
VLA o 3 5 ST R Al A D 28R
PR AR B A 7 A R B AT LBl R L REES Ah e
BV B B A B R B S AT SR IR
AT ). A6 R BT R L R AR A
SR A AT R A O A T A R IR B
W REE T B Bl B R BESE

4 DX AT R

(D P18 E & g W8 B ™ R 43 A F o L
AR DX PR S Bl DR 77 T 46 10 2 P R A 3 45 A S
A fl el BRE I o DX PN 0 A A G 5 e 1 T o R
Rl AR A A & — B W GRS Y A
TR ) 3 AN A 8 o . e U BT )
H ) RS R S R 3 1Ll A 1
T A 0 T BT A IR A i )2 R i = g
oy 5 T 9 X e e S T G L A L
2295 1] ¥ i (I8 I Zhu Ba, 2010) . % 75 &l 16 19 7
tH R BE 5 R I | R BR R i A AR A R

(2) T[] S 5¢ J2 3 PR S Bl DR I PR A7 7R
VAR 500m DL R IR 3 19 RS 38 X St ol A A
X A S PR BT AR — L AE 22 B]-300m R 5y ik
A H B (Du Letian, 2001) . 540 FRAH S . 88 8-
PRI AR AE 500m i = DA 1 il b 2 A i
FRRBIARRXT AN F Pl R BE AR, Al il 52 )2 LR
W 24 A T T A 0 e R R g e O R BT B B
A AR B AR A B 2 AR T AR PR L RO PR B R 22
T BR B 43 5 T, 2 A k-3 et e e mr . B FR T
SRt b 7K TRT S AR it v TRV KT B AK Y
AR R W BT RS T REK IR G T (Yu
Dagan et al. ,2007),

(3) BT ] 8] 17 e 0 O 1)l s A
B DS i 5K W B A — B, MLl iz Bl S A E A
355 ROF- PEART b 9IS i 5 s b A P A A
Wiy B A AR FHAR ) T R 08 B 1 2 B Bl i 1
M. m e B AR & T T 164(178) ~
153Ma.146~136Ma.129~122Ma,109~101Ma.97
~87Ma,75~70Ma Hl 55~ 45Ma /> 3= B {4 i J&
By B¢ ( Li Xianhua et al., 1990b, 1997; Chen
Peirong, 2004 ; Hu Ruizhong et al. , 2007), X} 5 T
165~140Ma,120Ma,100Ma,90Ma.70Ma 1 50Ma
856 A 32 il BT B IS 3 B BE (Hu Ruizhong et
al. .2004, 2007), BRER IS B A | A A DR
TG U8 A Bl RN Bl R A A R 280 5 A

AR 0 B 227035 30Ma LA |

(4) B I LA™ AE b a5 Bl K 52 NE ) e A
AR B o3 A T B Ll -1 ) R 3 IR 3 Bl AL &
LV A4 X 0 S R N . N BT 4 XA T AR UL Bk
LL-FR O FEIH -3 )11 B M- s Y 2% NE ] 28 K i 24
A AR W R . AT T R I B A il
W FH AN DR 23 A1 A0 R 1 73 IR A T K 7 2R 1 T )
P . Bk B NE fi Ak 1 1 24 L 2 b iy
e EEM DR E S A R B AR BN A
F1%) 238 B R A 3 T4 LK B N o

G ek ERR M ERE. 245 MK
R B E PO S R R H R AR R E TR . NE
mEREKHE NW moi EW (6] B 24 5830 50 2 7
FE RO R 19 7t A R . T T SR A i el 7 DR R
BORE MV B R B RR L JE US R LR B 4y
B VHHE (Du Letian, 1996.,2001) . 48 i % & 72 2
AR 15 3 R I 25 DA 5 o 88— I 21 (5 Bl A1
B R BAE A ORISR AR A IR A
WY R WS A R R e R . I
A T T Y B A T A Rl b S B A G
Z %] (Du Letian,2009),

(6) B I LAl Sl B 1E B AT g — 1. R
AE b e B B U e B RN D S Rl % R il s
7 A KL Bl R AR I () A AR R 2% S L
S TATT AR A 52 A L GG 2 A S DX
4 38 — HIE B 48— T 2 PR AT R (Du Letian
and Wang Yuming,1984),

ST R R S A oF g a1 B VA
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R A e AR R 0 DXl R S S A i
XU X L e B2 3 A S T A A T B A 4 T
RATE B A TFIR ™ s 3% Bk T B 4 T Al s
TER MR s JE, BE R &AMt s
(2.2Ga ZJ5)  RABEAKHK U A Ak U iF A K
VWM Se VP Mo.Ni,Cu.,Pb K Zn — &L &
EFROAERZ P, I B ke A B Ak
U BT PN BRI U Rk A e o B Al T R L (HL TR
B B B T AR A 4 R T AR Al b
(2 @) g v A AR B s 4R Bl s i L
THREEWYFIER . WL K A R AL AR
VERIAE AL P B B 2 7 W Rk L Rk T
AR A ALY . SR A0SR AR A R A A
B R R A 2 DA T S A R TR 2 L S
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Fig. 2 “Holomorphic space” uranium mineralization model of Nanling metallogenic belt

1= AR DIR 2— M AN — =B 36 25 3—J0 i — by A AR G 54— Ll 14K 14 25 5 5— BN SCHIAE 15 25 5 6— i HL K 01 4 i
H T IEE K 8— A Ik s 9— Wi s 10— B PORGS F8 T 5 11— A & 0 & Bl K08 B 5 1ol 5 12— PO BBk il 8 5 AR Al ™ 14 13— 1B i
R T T 14 TR B A BRI A 15— b LAl i

1—Mesozoic-Cenozoic basin deposition; 2—Paleozoic-Triassic cap; 3— Proterozoic-Early Paleozoic basement; 4— Yanshanian granite; 5—
Indovician granite; 6—Caledonian granite; 7—syenite dykes; 8 —basical dykes; 9—faults; 10—direction of ore-forming hydrothermal
migration; 11—direction of supergene water movement which is containing oxygen and uranium;12—sedimentary carbonosilicate mudstone

type uranium ore body;13—granite type uranonibite ore body;14—granite type hydrothermal uranium deposit;15—sandstone type uranium

ore body

Z AR S A s PR ER B TR A A T
A AN S BT R R A R
Ak & i 28 (Du Letian and Wang Wenguang,
2009) 44y L0 G Beh L (8 2 @) . B
A K E A R R KA R R A
W PR AT LR IR V3 T L A TR L AR
B PR S 5l AT BB AR B 165 ~ 146Ma (Hu
Baoqun et al. ,2001), 5T 1 XA Z BIJL LA A
fif 22 o 17 DX 5 — ORI AR 0 A B R A
A B} E] (164~153Ma F1 146 ~136Ma),

2K 5 0 03 A RN DA T S ATl S A B B
JAT ) J5T 0 E B A B PR A e B B R AR HL AR (Ling

Hongfei et al. ,2011) . 244 5507 3t 14 W BE 10 i 1k
BT 35 A% I oy T A e ey 15 4t 2 328 3 7 5 o)
B AR T B A R O AR T s A Y
R T E bz, P BT A m 5 ) PR FE AR
Wi B 5 & CO. H, S S5 K 4 ) o P o 3
e R T 2055 00 1 A T 1 3 Bl T OB L A T BE
AR50k P A e PR A ) JBRCIR: DR IR A 4% T A A
i (K 2 @) o B AR TE IR 20 A8 48 b 1R N
BRI Z ALY EE A AR s S AR T8
YA RS A [8) 18 3 A 0 BT 284 0 Bl I R 2 7 e AR X
BN [R] 1k S T B O 1 2R AR 1 TR BN i B
JILBE AT ) A JKCIR | £2 R AR Bl 07 4K (Shao Fei et al.
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2013), KA S 2 F @) B A L R
§Fe’” (H,S.CH, ,H,,CO % ¥ i /& % 1) iE )i
L BEAS K U 38 50 U I B 75 Bl IOE ok
A B B 7 05 B R RO S R
Bk A R BN L BB SR Y R
Fe* " Ay ik Uk b3 69 38 I ROk U 08 5
U TR B e A5 DX B 58 i B Bl 1% i 4 A [
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R 1 FRB A 5 B = B Bl oG 2K B IC L O
TEAT 1y B B AL =7 BR 58 T B 8 T 7 4 a6
WA 2 100, VIS R = AE b s
Lo B0 FR 0 A 1k 8 2 sk 5 AR K A IO T X K
DURLRE T 1l T2 B 5 il K A vy 9 K T A S AL
I A ERALTCVE R an A 2 v 1D . £
Tosh o PR A 2 A AT B B 2R il ) A 2R OK 1Y
PERITR & 1ol T bR AR A RO i VAR Bl ) B e AR T
TR EAT R Z I
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7 AN TR AR S 2 AN T B A 3 A [R]85 1 S A )
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6 11
6.1 “SEMFSHREKT"ER
AR B 4R B R Rk

e R B R 5 N L AR S B S s B
W % % 245 & B 75 4 (Wang Denghong et al. ,

2006,2007 ; Chen Yuchuan et al. ,2007,2014). ff
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Abstract

Nanling metallogenic belt is an important uranium resource base of China. The granite type is the
dominant uranium deposit type, with carbonaceous silicous-pelitic rock type and some sandstone type
uranium deposits occurring as minor types. In this study, we compile and analyze the available literature
on uranium prospecting, exploration and scientific research. We confirm that the favorable geological
conditions for mineralization of uranium i. e. the initial source of uranium, uranium productive granitic
massif, nets of fault junctures, uranium hydrothermal etc. were formed during the multi-stage tectonic
evolution of Nanling metallogenic belt. Most of the uranium productive granitic massifs are the S-type
granites characterized by high content of Si, peraluminous, meta-potassium and alkali. The favorable ore-
bearing wallrocks are the cataclastic rocks, altered rocks and reductive geological bodies which are
distributed along the faults. The mineral assemblage formed in the central zone of mineralization and
alteration is composed of pitchblende, black microcrystalline chalcedony, purple black fluorite, colloidal
pyrite, hematite, chlorite etc. Uranium ore bodies are mainly medium to small in scale, and of medium to
low industrial grade. The research onmetallogenic regularity indicates that the multi-stage uranium
mineralization occurred during the regional extension in the Meso-Cenozoic. Granite-type uranium deposits
are distributed near the contact zones or in the internal tectonic junction of granite rock bodies from the
Caledonian uplift area. The orebodies along the fracture and in the erosional geological bodies are
distributed in the “metallogenic crust” between the oxidation-reduction interface and the transition plane of
brittle and ductile structure. The “holomorphic space” uranium mineralization model shows that there
could be potential mineralization places in different tectonic layers, formations, lithology and spaces.
However, the types, scales, and metallogenic times of uranium deposits are different due to the diversity
of metallogenic conditions in different sites implying thatno space can be excluded as a potential site for
mineralization. Under this assumption, new uranium prospecting breakthroughscan be made based on the
specific ore-forming conditions in the working areas. Summarising, the uranium mineralization in the
Nanling metallogenic belt in Mesozoic-Cenozoic is comprehensively analyzed from different perspectivein

this study based on the recognition of “holomorphic space mineralization”.

Key words: Nanling region;uranium; geological characteristics; mineralization regularity; metallogenic

model; holomorphic mineralization



