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Abstract: The Jiangnan Orogen in Hunan is an important gold metallogenic belt. There are debates about the gold
ore-forming ages and geological settings of the belt. According to the ages of magmatic rocks and deposits, as well
as geological charateristics of deposits, metallogeny and ore-forming fluids and regional tectonic evolutions, the au-
thors analysed the metallogenic ages of every major ore concentration area in the Jiangnan Orogen in Hunan, and
then defined the gold mineralization events and their ages, probed into the tectonic settings of the events. The fol-
lowing preliminary ideas are put forward. There occurred mainly three gold mineralization events in Jiangnan Orogen

such as Caledonian, late Indosinian and Yanshanian. The Caledonian gold deposits with ore-forming age of 430 ~
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410 Ma (late Silurian) were located in the three areas, such as the middle-southwestern segment of Xuefeng thrust-
fault zone, the eastern segment of Xuefeng thrust-fault zone, and northeastern Central-Southeastern Hunan tec-
tonomagmatic belt in the same time, with ore-bearing strata Banxi Group, Lengjiaxi Group and Lengjiaxi Group re-
spectively. Gold mineralization in the first two areas was related with metamorphism, deformations and structural
activation caused by Caledonian Movement, while in the last area was related with the thermal energy and hydro-
therm provided by late Silurian granitic magmatism. The late Indosinian gold deposits with ore-forming age of 227 ~
202 Ma (Late Triassic) took place mainly in southeastern Xuefeng tectonomagmatic uplift zone in Indosinian, and
were related with the thermal energy and hydrotherm caused by post-collisional granitic magmatism. The Yans-
hanian gold deposits with ore-forming age of 152~ 130 Ma (Late Jurassic-initial Early Cretaceous) were mainly took
place in east part of southeastern Xuefeng tectonomagmatic uplift zone in the same time, and were related with the
granitic magmatism in extensional environment.
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Fig. 1 Subdivision of comprehensive tectonic units in Hunan Province( Hunan Institute of Geology Survey, 2017) and distribution
of gold ore deposits of Jiangnan Orogen in Hunan Province
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IV—~Qiangtang-Yantze-South China plate; IV-4—Yantze block; IV-4-5—North Hunan fault-fold zone ( Bamianshan epicontinental basin) ; IV-4-5-
1—Shimen-Sangzhi synclinore; IV-4-5-2—Yuangtan fold-thrust fault zone; IV-4-9—Xuefeng tectonic belt ( Jiangnan Neoproterozoic orogenic belt) ;
IV-4-9-1—Wuling fault-bend fold zone; IV-4-9-2—Yuanling-Mayang Basin; IV-4-9-3—Xuefeng thrust-fault zone; IV-4-9-4—Northeastern Hunan
faulted uplift zone; IV-4-8—Shaoyang-Liling depression-uplift zone ( Guangxi-Hunan Early Paleozoic epicontinental depression zone); IV-4-8-1—
Shaoyang depression-fold zone; IV -4-8-2—TLiling faulted uplift zone; IV-4-14—Dongting Basin; IV-5—Cathaysia block; IV-5-3—Guangdong-Hunan-
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Talbe 1 Metallogenic ages of deposits and related magmatic rocks in Jiangnan gold metallogenic zones in Hunan
and its adjacent areas

TRl TR % ST H#/Ma i il #ik

[ET RN EED TR SOk LN Rb-Sr i £§ 22249 M, 2010

PR FEPISTIREROR LN Rb-Sr i £5 236+14 SiE, 1997

SN e A LA-ICP-MS U-Pb 425.2%1.5 PR, 2020

G JE R P P LA-ICP-MS U-Pb 430.6x1.5 PR %, 2020

WA PR S REN TR 50 Rb-Sr 45 £& 152+13 i FE5F, 2008

Jigra Dk EEE AL TR - 4E Rb-Sr S £& 462+18 A, 2010

g Ok 1 Sm-Nd 254k 129.747.4 JA R, 20219

ey WA A SR Ar-Ar 399397 Deng et al., 2020 T2 B R 19 PR

KiAen A At Rb-Sr %N £k 70 ifi [} 7%, 2008 37 2 R 5 AR
K1 Mzt Ar-Ar 130.0+1 4 Deng et al., 2017

Kl AR A Rb-Sr i 25 70 LI, 1997 o g B

T A I A Rb-Sr 425 425+33 A, 2010
BRI A T [ 0™ ERBES A LA-ICP-MS U-Pb 2242420 BEIEAF, 2019
HE AT el Ha ™ T Re-Os 250 £k 22541 4 PR, 2019

MR T R Rb-Sr Zif £k 129,442 4 Li Huan et al., 2018

HOR TR Sm-Nd 52k 130.4£1.9 Li Huan er al., 2018

HLR e GRS 4 K-Ar 202194 RS, 2001

MR T e g Rb-Sr i} £5 196+4 Li eral, 2019

BB AR M A LA-ICP-MS U-Pb 218.8+ 3. Fu eral., 2019

g8 AR ke R LA-ICP-MS U-Pb 2238%30 Fuetal, 2019

PRS- G AL K-Ar 210x4 el 5, 1993

e HEW AR PR Rb-Sr % £k 90.6+3.2 [T 0%, 2008 IS Ay B Ji5
RIR G FEl 3R Uk 2L Rb-Sr %I 25 145412 LI ELE, 1993 I Ay JER i
RAR GG HET Sm-Nd S5 £k 40246 AR, 2003
PRI 4 e e Ar-Ar 42020, 41419 SEACSE, 2003

LiIES ST EA N i) K-Ar 412 EFHH, 1999

KHR N T Re-Os %5128 223.343.9 skIEFE, 2014
R e I Sm-Nd 5028 227.346.2 EREESE, 2012

Gl =kt Ar-Ar ARG 2236453 Li Wei e al., 2018

T s H &AM PR Rb-Sr % i £§ 20649 A= V5E, 2008

ped H &AM R Rb-Sr % £k 205+6 4TS, 2008

FiRA g Re-Os 2l £k 425428 Wang ef al., 2019

R AN i K-Ar 404 TS, 1999

TN YR AR Rb-Sr 45l £& 435£9 WA, 1998

N FED STIRESOR ALY Rb-Sr Z i £k 412433 SAREE, 1998

[EE & A Rb-Sr %125 4184 RS, 1998

it s 1 T T Re-Os %25 174%15 EInAE, 2011 ZHRS "Re/™0s <5000, R HE

BRBSET Ak Rb-Sr £ 340416 FETTFAE, 2006 R T BT
Tnfj ?Iulr‘w © R Rb-Sr %0 £k 42516 HKFTE, 2006
AT A AL B Rb-Sr Z 14k 492437 RS, 2006 EEHILINTATIN
R Fbk- (N SR (R LN Rb-Sr % IN £k 477+14 AETF, 2006 LA PN
LU TR €T T e R Re-Os FFIN£E 40024 EnF%, 201
MR TS B Re-Os %0 £ 23543 Wi 3%, 2016

AR\ HEf Re-Os 251} 25 410452 i S, 2016

O JEEE, EEZE, VN, A 2021 IR SR B R 0T Sm-Nd AFE R HHB R L. HERARE (R T
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1.5 Ma (3R 1), FFARHE 1 57 7 R0 2 42 X9 4 0 119 1
TS5 ARG, Ak, & L7 5% (2013) 3k 15
432.4£2.6 Ma, =455 (2015 ) #8158 4222 Ma Fil
421+2 Ma SEMAZEI SR ES A U-Ph 8%, LR 4
H5CHE S et o L AR A 5 T I T B RN B AR —
B, 290 430~420 Ma, M ZK I A 5 ZE K
FEIE B e v ) BT R R R T K (R R e A
2015) , EIE T A 5 25 ARG B 1

ESZ M3 B I B T RS 2 25407 BT NW
] B A kS B B A P ik A S R AR IR
HH AN 236+14 Ma M LT &0 22249 Ma 4
YEFARALZEAR Rb-Sr I 2R A0S (2%, 1997
KA, 2010) . A4 XA/ B EALNAE b BE A AR
H55 41 U-Pb 4EW Jy 224. 7+4. 4 Ma (¥ 7 35 %,
2018) , S EUH A — 2, A R E B S 5K
TSl Gl DX A 8 U A5 5, 025 HE B A
PRI NW [ W7 28 S B0E B F b = S i 5 W Ep S ia
B ERR NW (W) [$7H (FHEZSE, 2005) .

H FAb F A G — R 3 A AT 5t B A
S XA S IR Re A AR B & AR i bk 2 W e™
VEF, FEA [  USA X6F AS TRl AR 11 8 B4 A7 A
X5,
3.2.2 AW Ui e KRR

WA JT A XL FYL R A R Bk,
ARG A S 1 7 - KR A B DL R e R
NS IR (B 1) o DX P M2 322 A IR A
HER—ER, R EERERILEER S, ]
WML JE R GRS B0 B AR | K B AR
S BWE RN NWW i) (#8420 i EW
lia] ) A 16 T2 s 3 T )2 s 57 1 B ) e ey,
gl v A ) 1) T 1) 4R RE A AR R AT A
v RS A8 D i 2 AR (JBRVL AR 5%, 20125 1
T, 2017) o BEAM, A5 KIEAE 00 ) g 19 1 )22 DB
2 N & X A YRR B 3 5 bk (AR S,
2017) o A WA E B2 AN S RRE i B St R
A7 KT S A 1 5 R AR e T WA B e e o,
WA Bk ] & AR AR Y RS, S0 iR R
B AR IR G AEM AR AR 1 fp ik — 25 D 5 (YT AR
88, 2012) , ARYEH AL Sy A R R
AR T AE T AR RS TR A e PR R R A
Jo ARl A i D A (BT AR5, 2012 SCRE MRS,

20165 i, 2017)

HATAS 0™ XN C A B 4 #4578 i B A 1
e L (R 1) BRI AR R A T A T A
462+18 Ma J3 44 42533 Ma 443 957 1A (0, B2 14
Rb-Sr B AR (5 KM 45, 2010) FEE 42 1 42 6
551 WAk (3R 2 HT) 399 ~397 Ma [ =
B Ar-Ar 4E#4 ( Deng et al. , 2020) . FeILIH B 4E 1
B4R 40 152213 Ma 9 P57 AR 224 Rb-Sr
SR LRAR WY (44 2008) ,129. 7+7. 4 Ma [
BT Sm-Nd 25 2R AR IS (B3R 55, 2021)®, KA
LB (HEA) 130. 0+ 1. 4 Ma [ = BF Ar-Ar 4E 1%
(Deng et al. , 2017) %%, WAh,-EFILEEH 2 48
W IRAEAE 4, IR 153. 442, 0 Ma [ A 95 A 40 32
& Rb-Sr SEHFZRARIE (AR B 55, 2017) UL K i AH
KA HERE A 152, 1£1.3 Ma 154, 8+2. 1 Ma %541
U-Pb 4E S (548 BL45 ) 2016) , e 1L AR Bt T
Ak,

B LR GRS AN ETN M 3R R 48 70 Ma 1
JIt 48T 70 Ma B A S AR 2K Rb-Sr S8 I £ AF
W (B OCA, 1997; BEZESE, 2008), % T HF
Xof N7 1) F1 S 20 A 1 Sy fof i 2 K TR B B, IX P TG R
FU K 3t A8 T R 3506 B LA SR AL ni ™ i 75 #RGBE , TR I
FHE DT A4 i 5 5 s iAo R B ) — AR AT R i A
55 A3 AT 5 VR TR 250 O SRR R R [ o =R
PF, SR IE R Tl &0 IR 7R 2 fh &2
THESZ T, XKW A ERIF LRI &0 KRIE
LR I IR R AL T AT IR

HRAE F R PR M5 A R A R B 45
DX I 1 A R, oA A B AR Tl e X
AEAE N E AR I R e L A 4 2 AR S5 44, I DA e L
Wk 3, 0 B A B T BB AT 200 I Y )
wHE,

YT XN TCM B AR BIAE R R F , I AR A AR
WA 3T 11 3R A8 5 BT HAE 2 A O 1 EARSE 40
X, A AR X 3 0y 5 0 AR i N Lz 2 A A
SR S

e L 0T A 7 5 L3k Lz 3 A K CHL S A AE I 5
ERIEEA G, RS S AR L LS Bl X
N 132 NWW [ % & (MBI 45, 2005) , H 530
Rz sh R ARz s HIE R NWW [ F1 EW [1]
W 24 B 5k MO8 K R AF 06 B 2 1) ( SCRE AR AE

O FIEsR, EEAE, YRR, %2021, #IRTE SIS0 KA SmoNd 45 BRI S, HhERAL2A (FRFT)
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2016) , HEfRZ tH—KL o S 40 30 A4 K FUAEAE i o
FHRNG SR T R TR B AR AR, T A
FHIERUHIR A A 1 2 2 @ a7, Hd A R Ry
&0 R IR R (A, 2017) .

{EA5 458 th By 2, BN (I mE 48 b 5T R A B,
2017) BHEA X 42— 1 24 /INE RIS IH Sy =
Bon (HEFTEFT 5E MM 1:5 J7 KA H T 45 b
DR 15—t AL 5 2 AR Tk BT 4 A4 &% 41 SHRIMP
U-Pb 4E %, /R I5 R = B 246 K A1 N IR P12
NAAEE L] 165 ~ 150 Ma( 501 £ 32) , DLHHIZIX
FETCENSZIIAE RS o 3K W IS AR 4 [X A 3 1LY
TCER S & ™ 1 HH %) D PR B 7E
3.2.3 RENILET XA B

BN AT XA T VL 40 o B4 (
1), XNEEFHIET 100 FAKE S %
WK,

AJRFE KA R A D eu b, T XEH
M) =AE R B &0 i Ak, o ik
PR AR — B, U NWW285 Wi 40 A, /D E e
AR AT Bl M IR A D 4 0 gy v R I e e AL
RI(BRse%E, 2019), 6 X BEA B LA-ICP-MS 4
U-Pb 4E#4 K 224.2+2.0 Ma , 5 K™ Re-0s %5
AR A 225. 41,4 Ma( #2 1) (BR524E, 2019), &
SR, IR VR S 5T g AE R RV 2R Ak S B A TR [l 45
W L G AR 15 A6 15 B 25 UTAH G, B
WVE RS 06 s 38 & A2 F 225 Ma Z245 AU ED S
(M =St .

el A 57 F B S IR VT AE B 25 A 2R (
1), 07 DX M2 R R B2 = FEARCA WD T AR
F(HYRTE ) 1994) , & NNE [f]-31 SN [ BE R
SURNEFRLL) S NNE [7] W24 2 (8] () /05 NW [ A1 NE
] T ORR A B 2, AR X s s i i,
KRB LG e ARKA K, EZRICT NNE [0 H;
Z4H7 () I NW [6]F1 NE [P () N, BEAAS
B R e A H Ao PSR TYE R IR T A
FE19 ~44 %5, @ TS 1.4 ~3.3 5 (%,
1994) o 401k T2 W G A0 A BEBEA NI A B ik ik
ARy Ko FLRE ol e, oo Bk — R AL S
W R AR S A, R R M SRR AE 3 B 2
WA 54 BE B 76 B A 56 BLIE B AR A
[, 25 a] b, 2 LR 1 B AN 4 1 AR AR Bk YT 2
A, 5 A el A R T BXE 2 A B LA R 2 IR 21
AHIE (& 1), %5 47 SHRIMP U-Pb 4F#3 0 5 35 B Bk

LA RIS 222 £2 Ma, 7 3URF ‘A 4K (0 IHC
219.1+1.1 Ma F1220.7+1.0 Ma( 5% 1) (i1 45 Hb
WARE, 2017) , 45 & TR AN 5 XA R 4F
5, AT AT 2 L R MR B e & T T B 2
225~220 Ma, @M =&, &1h&v i TFihili4
TR, ST S 5 A (2RI, 2002) 5K
Al eI B T =St

e e SNy P X IS BI A A R A VA
N S i dby, Eivg = Sl
3.2.4 WEFFIMREEH XA B

WIREAFATE G XA TR 8t B,
FEYIRA R | ER MY IR EH
Paop a5 (B 1), Hp g e e g e ey
A A B AR

R R P IR AR A IO A e ik
PR, FBWA BB A AOR A Hom R A s D TR A
FRbE . 0 IR AR & & 2R V8 ] A B BE 5 BkRE, L%
PR, DR B A A K S . BT R3Z NE 9]
L EW mr gl =3 2 A n OB A S
W (PWRAK,1995) . H0 A AE Y A SHE D IS
B KAL | Er R R A DE KA 3 R
WAL, WEREA T 20 S I, A T 5 B
ARG SR 2, I G 2 R A A R B A ik T
YIEI (PR, 1995) , BE2EAES(2001) XA X &8
ARBEA AT T 4% K-Ar 2007, 3845 202 ~ 194 Ma
HIRUAE AR s Fu 25 (2019) $R45 41 9 BE 5 ik B A1 U-
Ph 4E{% 4 218.8 + 3.1 Ma F11223.8 + 3.0 Ma, £
HOMERSZ M 5 R, 5 AR 40230 1L X R P BT 2 1)
TR EA — 2, Li 55 (2019) 315 5w 1 A
Rb-Sr 25 I R AF I8 196£4 Ma, Sz Wt H BN 52 309 s 1
A, Li Huan 55 (2018) X 8" f1 #8605 500 LI
FEERH 0 BIPEAT T Rb-Sr 28I 28l Sm-Nd 2814k 7
BT, 493 129. 4£2. 4 Ma 1 130. 4+1.9 Ma FIAENE (£
1) e e i e 1 . R PR b SRR A
FBRCE B AR 08 B KR S e AR B B 2 0y 1
E[J = B $U 0028 1Ly 30 0 30 ™ S, G e B S 3 1Y)
B 4 BT 5 [R) TR A 2 B0 VAR O, T8 B
ORI ™V AT 68 5 XA 2R A
FHIKS T 1Y R TR AR 5 KRR K TR A A
A7 (Li Huan et al. , 2018) ,JE i RG AR E00 200K .

TR BT WA T AR D IR 4L 5 41 At
P, R A W AR s ] ) AP T AR DK IR e S
WIR(BEHRILEE, 1993; WANIESE, 2015), 07X AN
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K WTBI A 12 A AL i BEA K R 2 5 ik
FIkZ 5 NW [ G EW [a]F1 NE [m], BB 2070
e 4 B A e R R ST Y E Y 13
% .650 5, R WAL b B 25 Ik 1 4= AT LU i 4
JERE A (A5, 2015) o B A2 XS M
EW [ 5T IZ W24 K NNW-NW (5] W7 2445 ), 329
JikE 16] NNW , B (A8 i) SW 3T E57, [6] NW 4R . 86
o o= S N R A ET N I i O R 9 D 7 S A
iz F . B Dk A I i o) 22 o A R AR i K
FEPRE 4 09 47 a5, 25 A X 1 75 50 (A A
2015, 2018) , WA R AT 1A 9 428 i 5 1) 32 B 7R iz
ST EW [ U2 5 B0 5258 3 b BT B
NNW ] 25 8 BT 2 i Ae 4l . 3 46 B B A 1Y K-
Ar AEIE R 2104 Ma(WEHRULAE, 1993) , 5Fihihe”
X AR R X B FRPEBE A — R, A B S M A A
X 7R T VLA M S A 85 A U-Pb 4RI R 229 Ma
(&FFES, 2017) , Y BT 0 DX A 0 2 25 ik
TR T EN SR, bR PR B o REAE I e 08 4
Wi, RFFIE S0 LT B S M, 5 R )4E i
JA ST K,

TR B R AR R 2 A TR
BT PTAT IR Z ], 1] A AR W7 L B AT 5
IR IEI

g5 LT B0 FRPTR &0 X S i AR 32 22
R ER S L AR BB 1 A7 R A LU AR
M BB 2 A= 08 LA B FH V. 5 g 4 D Ll — 1)
FIE IR B AT O, LA = B A6 B o P
RPN R A L LR AR (1) .

3.2.5 MM KRR ST XA I

WIARILARR S0 XA T VLR 4 07 P B PR,
ZIX A B IREB KA ST AL K &0,
eI E EUIMIN &G AL AR Z /N 415
PROAES) (B 1) o &0 R () B R E 257 T H IR IR
EFARLR TE=yil) A I A

KBRS B T IRIRAE THCE R D IR R4t
Meer BB B BT EW ) AR R K
ST BEy)Z R YT R A 2 LB AL T 25 48 ik
PRI JZ T PR A (IR FE5E ) 2002) . B IX AV
T NEE il FEH1 TS R AL, 57 PR 32 2 JkE 94
(XA, 1992) , R JZ R AN R HUAR KT 2 1 )22 1]
S AEAE . 450 AR 90 A 2 1 &), 5
1 90% [ A i ™ TH P (TR 5, 1998)

WM S0 A PE4 052 NEE [ #5497 Wi

Pl o0 R 1 32 BN T R B 2 R B YAl B LR
AT RSB AR R 2 (R A v B2 A R
KB, AR E ISR R BRI g A 3 B A
4

HATAS &3 X3RS A N 88 4T 402+6 Ma ()
I8 Sm-Nd SRR AR IS (52 #4055, 2003) ,420+
20 Ma 1 41419 Ma FA19E Ar-Ar 4505 (2 B0 45
2003) , S A B I AR, BeAh, B B A
(1993) AL TRIEF K 14512 Ma A H 55 (2008)
IRIBLF A0 90. 623, 2 Ma 443 5E Rb-Sr 25} 2%
AR DX Tk g A 1 A 1 R T A L 2R T
Bl AR SCIA A Ja A J o rh IR AR Y B ke, 585 40 B
TSR X,

BT LR R AE S T R D T BRI I 25 5 X 48k
F¥s 15 5 (FIE LS, 2015) | i E MR IR 1B 40
DX ) A b i AR A R BR 28 M 0 I AR ), T
T BGZ X B B RIS 1 AR T 2k 7 R 75 55 1 JE AR A
YU, AR M & A B AR 12 g, i X A F 5 i
TR AL B P SR 8, NEE [ W7 22 | J2 1) 8411 9 i
i (CE2E R E b e RS ) A ) RIS 2% ] 1) 48
A, [ BsF PR R 335 0 A0 v 2 1) B Dy B LR A= 24 Bt v
FE R ik, AEREaE R rp SRR AT E I 1R NEE
AR AL FE 4 2 15 &), 75 AL IE BT NE-NEE [1]
4 FE A 15 52 1o sk, A ) Ak Bt 0 DX R Ak A 3 I A
1T S kg AT 3R R B 11 = A 15 A0
3.2.6 EEEE-KIFEST XS B

IR - R E S0 XA F VL &0 45 vE Bt
TR D) A KRB [F.OBE R
S0 CEREH ST LIXHNRZ /NS BT IR (),

KRV B 0 F I LU AL B M 14 v b ) A2
ST W by Nl = = R N S 3 i e 2
ERMICY T B H ZRRHEE TS
EH, B0k 4 5%, B ORTE) EE BE fh A if Rfk
)2 24 B 2 BRI, S22 AR U AR SRR
FE LA 2R B R A AR A B kR sk R T
&, 2014) , WK HEEH BT Re-Os &5 B 48 4R ¥4 K
223.3+3.9 Ma (5KJETFEE, 2014) , 5 ELF KA1l
1654 % 224, 3+1. 0 Ma ) LA-ICP-MS 4547 U-Pb 4F#%
(SRIETFEE, 2012) 584 —50, I W T 1 = & {i (Ep
SR UL B 5 A IRAE A ARG

TR S R TR0 3 N R W 24 2= ),
TR TR AR | K T S RN
TRET S B (4) B kY NWW i Al NW i) g 22
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(Wi & B/KVIR) K& 0 M m SE MR, M4k £
— % 50° ~60°; &8 B JZEFRHE W NE W80 B s
JZrE i H T T NW ] )2 A0 bk R (R 3R S
1991) . W RN T Sm-Nd ZEIFR4AE Y hy 227. 3+
6.2 Ma( FRFES, 2012) , 5 KIE BT W AL
— 3, W EI ST

FRMEES(4) 0K FEERAF T L RIR 4L NE [7]
JR IR Y, IR R, B B s SRR AIE (iR
4, 1991) . IR H AT Z B0 4R R N it
Tt R) R 0 )2 () B A 5 P55 7 R AIE LA S & T [R] — NNE
IR T (&1 1), T AR I 5 b T IR
MEFRET | HRXET MBEST S0 K —FF
R E R, 650, 9 X ¥ W™ T EW-NEE
[ BT 24 v (4 86 4 0K (BfAR FE 55, 1991) 9120
Doy L 55 22 () 0 ety PR A — R BT B AR
SHWIRL S N R I2 3 NWW-NW [ $5 15 (A3 i
A5 2015)H K,

ZE L RTIR B R KRR ST AL KR
B RS ST ROY BT B S B
FE MBS (&) W IRAR AT REIE T BLZA Y b Ah | )
OERH LT RGBT M RS &0 2 0], 4
VT TR B A Ay B S
3.2.7 HEI TSP e KOS R

TSN NI AR B o~ R P 1A e W - U
PEBORES (1 1), adsd Bl &8 e TILE &0
H 5P R e KFes FE e &H
B/NHEET IR (5) . 2500 K™ T a5 MM W24
A YT T2 SR YT 11 7 4 A I 4 L e e
AHOE T B L B ST NNE [R5 (4k)
A7, SRR NW [l BT 24 A | an K IF G0 FIR R 40

WA W RN T A E 1L S A R, 322
FETRMERRKZA GRS MRS T, A
PXFI & B R, NW [0 i 24 2 S0 1, &
(56 B IR Z S PRIREAE T NNW ] il NNE [5] 55 5] 24
e S A K VA (0N T TR N e e TR N
FERHEE A WA AR EAE T (PNEESS | 2020) o JA
WIE =B Ar-Ar BEAEHY 4 223.6+5.3 Ma(Li Wei et
al. , 2018) , R ENSZ W HA (e =Sttt |

B R0 T EOE R A R (S LA AR T A
FA PG, WA b 2 K 2 & RS RS e b
TR R T R il AR 5 T i IR (R kMR & 5
ZAFAT AT SEGH KB K ) A K T NW ) [ D
LA RN ZL B B PR VPG AT 11438 38 Y T 0 S

M3 (9% 542 ,1993) . 7 4 A Yellk Rb-Sr S5 B 4k 4F
#4°4 206+9 Ma, 17 590 14 8 5 il 5 R B = B AL i A
SHRIMP #5471 U-Pb 4F#% 4 222. 3+1. 7 Ma( 2245
S5 2008) , TR 25 0 [ N JEAR — 3, B )R B 3
M (e = i) WS R B 5 5 s sh B VAR G
SEAE(2015) FERTET R AL ZE AR B 58 0 8 75 AR
PRI AL Ry rp s A S AR R, (A58 2, R
T NNE [n]38 16— W 4o iy 25 e fn g
T 530 TS PR AR B R S5 5 ik | 22
R T 24 ], T AR S A1 U-Ph A% 530
223.1+2.1 Ma F1214.2+1.7 Ma( ZRHEII4E, 2016)
25 B[R T B S M L 1 H

KIFEH EA5 FHEa0 a4/ T iE Y1 o
WS S5 (T 1) TR b 2 Sy v A 5 5 K R M
OB ACE M. A Sk T NE
W84 445 R B o AR LA e NW i) B s il AR 4 o
RIS A A L HRRE , J5 &0 kgt 2 e i
H AR TG, (A28 45 2008)  NW [ 2 v i) &5
4 A5k Rb-Sr S8BT h 2056 Ma( 212746,
2008) , S T4 0 52—, JRENSZ M. NE 14
FIE BT DI th & 0 AR B0 | 28 AR A Hh 3R A
T IR AR FUA SIS ) A0 1 T L SR T B AR
W1, B0 S A T & AR VR R ARIESE S5 18 TE
TR GERLE MR ARZ S IR T NNE
125 = BEAL B PR B U0l (o Ry s B B T 5
BERRAT 1) | [RS8 n PR ask 1 5 U104 1T R 4 A8 T
MIREIL T LK ; o =& 5 WIE) iz sh i 7E NWW i)
BRI R ) 56 0 BE b T B Y NW (] 2247 P B
24,00 =S NW W3k A bk Rk
R AT RE SR LR AL N

o V164w A Tl T 1B 24 FE—IT
FWr 2L [ v 3 Je s 3R 1), B e
R A G T A BF VAR VIR 28 VTR iRl 1 AT B
SERRIP TR (A5) o TR b2 A MR B SRR A
TW R RE S NE-NNE [m) 8] Jfi 4 55 U5 S HLIR 26 1
EW-NEE [1] st v 5y U1 s 7 A B0 A g ik Y |
Tl AR ol 72 25 TR R ol 2 B o B (BLPR 2, 1996) . TR
I & M5 K PEE ™ T 7 — NNE [0 44 i& 7
b 2 R 1 S RUAHT , TR ) A HE
ST AR Ay o B AR R B S G

FRREW N TIROH 5 M KW A M, A b J2
KRR BTG, S A NE )2 (/] 35 D)4
B FH ) #00 Re-Os ZERTLRAFEIA A 425428 Ma, J&
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TN ZR W] (Wang et al. , 2019)

Zi bk Al FIL- TS X 4
A B A T R 2 B0 R B S G S0 AR 0T IR
AR BN SMINE IRA W & I8 515
S 0 L 2R S R D S G B VA B ) 4 PR A R B
S TS W, A R0 BT
S, BRI B i AT REME R
3.2.8  WEEFIREH XA AT

TRV 28 80 XA TV 4045 P9 B i,
FEBOE KDL H K YAl AR P RRE S

N~

WIRKARZ G0 (1), )2 Sy s IR i L GE
TR BB DA MCE S5, LATT B e i A g i g
PR A LSS AIE | R I 45 A X S8k AT 47 AR 2 W R X
Sl i Ao AR T LR R B

AT IS M 25 [ NE [ NW 28
iy J2 T0) W 284 % HC R AR g L 2R e (R A
1998) , 5 Ak Al 32 B0 A7 B ok A, ) it Ak F2 2 h
AR TR (T IS, 2009) , 25T 290 il N2
E 8™ KRS 30 UL B VI WE A A, S-C 4Lk 38 % A2 1h)
SSE i ([ 2a)

K2 B ay KT M RE
Fig. 2 Characteristics of the ore-controlling structures of Mobin gold deposit
a—JZ B REHS S-C IR /R vl b—IEBP987R NW [l B 2422478 #F

a—S-C fabric at the bottom of interlayer vein indicates thrust; b—positive steps indicate left-lateral slipping of the NW-trending fault

W IX ) & — 2L DR R R R 240 NW e 3
TR N e k- N e R (L AT 1T S 1
WASREAT T HHE (8] 2b) 5 W 2L i AL 26 38 o ik
R A Y, 290 A5 1H I 8 WLE] NW ) Wi 5 )2
(i) 7 43T A T BURARAR K | b S B 5 P i 40

A W0 T NE [ 4 5 H 7521 RE 4838 0w il
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Table 2 Gold mineralization events and relatived deposits of Jiangnan gold zones in Hunan
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Fig. 4 Tectonic framework and distribution of gold deposits in Caledonian (late Silurian)
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S R SR R ATIE L 45 (2020a, 2020b) BEAE L TR AR B RISHL R 15 T —A P - A 1

Jin)

a1 —RE- R R R 1, —

TR T MR 1, TR IR SRR T — TP . I, — PR e I, —aRB s
FRAe ;. M—HPa LR el

tectonic framework is modified from Bai Daoyuan et al. , 2020a, 2020b; names of faults and types of deposits as for Fig. 1; [ —Central-Eastern Hu-

nan tectonomagmatic belt: | ,—Yanling-Rucheng thrust-fold uplift zone; I ,—Ningyuan-Guiyang depression-fold zone; I ;—Shaoyang depression-

fold zone; 1 ,—southeastern Xuefeng tectonomagmatic uplift zone; Il —western Xuefeng tectonic belt; II | —Huaihua-Taoyuan thrust-fault zone;

Il ,—Wuling fault-bend fold zone; Il—Northwestern Hunan fold belt



555 M

FAE LA ; V1R I LA W0 P B il = SO i 7 5 915

— LRG3 R B MR R (1)) (TR
MR 1,) ABBHENRE T (1 5) RIS I 2R g AR AL 1
FRBERN(1,) 55 4 DNIRFAG i 5 % PN i
W IR B AR K F ED SR AE B A i — 2P R
&, TUEPGERMIE AT (1) #F— 240 S Ak - B I
W (11, ) R R W w8 gy ( 11,) 55 2 AN IR i
W, MR IO LR A

M4 (B B9 07 B0 A TR & R R —
W IE AR B AR I A R (T ,) R4
T —J3 5 (F 6) , 0 R IR FB sl 1 [ A e L1 1]
A RET . B -J7 i X AR L2 20 K L
K &h-E g LN A R 22 4 JE 0 388 1L 3 4K B A
RMEBEAT Z MR IX (K 6) , &8 T Ak A £
B A (VPR N4, 2017)

Lol A7 B BE A 155 ~ 152 Ma (8 1R B %%,
2016) = AR 14551 Ma (FREAN%E ) 2017) Fi
149.4+1. 1 Ma (5K#%5, 2019) FERILAA 131. 9+
1.1 Ma(3K#E45, 2017) 1 142. 9+0. 9 Ma ( V7% %,
2019) DA K BE T ARAT 14 4 I 1 DX AE 1 25 R 1 B
H 165~150 Ma(5 PMHERY) (BT R 3R ) 8540 U-
Ph A1, S WO R 400 P 38 LU 76 5 o 2 03
AR A 165~ 131 Ma, 5 FiaR e L0 4 (86 489) 0
JR 152~130 Ma )R H B AR AR — 2, ¥ 0 iR %
TH—F 2 g,

gr I ALl A RCA 5 R FE 25 1) b R ) b
FERR A, R UA VLR 40 1 R Bt 1L s 5 46 i
T H Bl B R O, A A B0 Dk & T SR T A
RERIRAA . (EA548 H A2, 50 A 3 4 5l (3
745, 2008) K (), 2006) &40 M0 i
PRIEAT A IR 1 S WA R AR W 5 2 5 ™, A
XN L T 3 — 2B A

CARFIEIA R, B AR 2 tH 26 5 A T8 BT 4k rh £k
A e L Bl P 3 138 B 2 5 B s L (RS 5
452002, MIIE IS, 2005) |5 Rl (2508 5 G
2005 ) SR AR oS i3S (Li et al. , 2007; VF
fELN4F, 2009, 2017) FF(f RIS IAEE  (HASE W)
S, MELL R U A8 B o A DR P 3 L NNE SE
T, [ At S0 fof 0 61 U)K XoF = 1 S 309 il 45 A Bl 2 K
TEILAS (B 5 & 6) , A G sk 5 )5 fif 43 o
T L IREE T 1 D b A i A A Ak i 5 R
el e g A P — R o A e Ll I e i ) i A
R BRYE A 10 _EARAL, & Au B AR T RBE
HLZR EP S AN R 1L Sk i iz s Y i 4 s 8 |

A DLTE M B8,

5 5B

(1) YT 3 Ll 50 B B 32 2 A T L 2R 3
B S g 300 e (LY A5 3 309 4 m S 0, o HLAR
W e W 4ECN 430 ~410 Ma, BIE B4 )5, Ep
TR A R AR R 227 ~ 202 Ma, BV HE = B it
FELLI S0 B4R 164 ~130 Ma, BP B4R 2 H—
A

(2) BRI ST KL 58 RiE sh 728 AR
a1 AR A A 0GB TIEMSE &8 X A 45
5 a0 5 W AE B B TG s A e B S e &
B S 5 B AL I I RS s e el 4
W R SR EREE AL B A 20 sh A %

it EBEAVRANAIRET ZRNSHE
JU A2 P R s Bt

References

Bai Daoyuan, Huang Jianzhong, Liu Yaorong, et al. 2005. Framework of
Mesozoic tectonic evolution in southeastern Hunan and the Hunan-
Guangdong-Jiangxi border area[ J]. Geology in China, 32(4): 557~
570(in Chinese with English abstract) .

Bai Daoyuan, Li Bin, Jiang Wen, et al. 2020a. Tectonic framwork con-
trolling characteristics and dynamic mechanisms of main endogenous
mineralization events in Hunan Province, China[ J]. Journal of Earth
Sciences and Environment, 42( 1) : 49~70(in Chinese with English
abstract) .

Bai Daoyuan, Li Yinmin, Zhong Xiang, et al. 2018. Geological features
activity history and tectonic attribute of NW-trending Changde-Anren
Fault in Hunan[ J]. Earth Science, 43(7): 2 496 ~2 517 (in Chi-
nese with English abstract) .

Bai Daoyuan, Tang Fenpei, Li Bin, et al. 2020b. Summary of Main Min-
eralization Events in Hunan Province[ J/OL]. Geology in China. ht-
tp: //kns. enki. net/kems/detail/ 11. 1167. P. 20200325. 1824. 005.

html (in Chinese with English abstract).

o}
g2

i Daoyuan, Zhong Xiang, Jia Pengyuan, et al. 2015. Progresses in the
deformations and tectonic evolutions of the Xuefeng Orogenic Belt and
its adjacent areas [ J ]. Geology and Mineral Resources of South
China, 31(4): 321~343 (in Chinese with English abstract).

Bao Zhenxiang. 1994. Charaeteristics of Banbianshan gold-bearing por-



916 F=

PR N 7/ B /S

5 40 %

phyry in Taojiang county and diseussion on related issues[ J]. Hunan
Geology, 13(4): 212~216 (in Chinese with English abstract).

Bao Zhenxiang. 1996. Geological characteristics and ore-control factors of
Longwangjiang Sh-As-Au mineralized beld in Hunan[ J]. Gold Geolo-
gy, 2(4): 21~27 (in Chinese with English abstract).

Bao Zhenxiang and Bao Juemin. 1991. Geologic feature of Zhazaixi anti-
mony ore belt and discussion on its ore-forming condition[ J]. Hunan
Geology, 10(1): 25~32 (in Chinese with English abstract).

Bao Zhenxiang, Wan Rongjiang and Bao Juemin. 1998. Geological-

geochemical characteristics of metallization in Mobin gold deposit,

Hunan[ J]. Gold Geology, 4(3): 54~60 (in Chinese with English
abstract) .

Bao Zhenxiang, Wan Rongjiang and Bao Juemin. 2002. Metallogenetic
particularity of the Woxi W-Sh-Au deposit[ J]. Hunan Metallurgy, 32
(4): 30~32(in Chinese with English abstract).

Cao Liang, Duan Qifa, Peng Sanguo, et al. 2015. Characteristics of fluid
inclusions in the Chanziping gold deposit in western Hunan Province
and their geological implications[ J]. Geology and Exploration, 51
(2): 212~224(in Chinese with English abstract).

Chen Fuwen, Dai Pingyun, Mei Yuping, et al. 2008. Metallogenetic and
isotopic chronological study on the Shenjiaya gold deposit in Xuefeng
Mountains, Hunan Province[ J]. Acta Geologica Sinica, 82(7) ; 906
~911(in Chinese with English abstract) .

Chen Peirong, Hua Renmin, Zhang Bangtong, et al. 2002. Early Yans-
hanian post-orogenic granitoids in the Nanling region: Petrological
constraints on and geodynamic settings[ J]. Science in China(D) , 45
(8): 755~768.

Chen Weifeng, Chen Peirong, Huang Hongye, et al. 2007. Geochronolo-
gy and geochemistry of granites and their enclaves from Baimashan
pluton in Hunan[ J]. Science in China( Series D), 37(7): 873 ~
893 (in Chinese).

Chen Xu and Rong Jiayu. 1999. From Biostratigraphy to Tectonics—With
Ordovician and Silurian of south China as an example[ J]. Geosci-
ence, 13(4): 385~389(in Chinese with English abstract) .

Deng Mukun, Peng Jiantang , Hu Shiqian, et al. 2016. Sulfur and lead iso-
tope geochemistry of Herenping gold deposit, western Hunan[ J]. Mineral
Deposits, 35(5) : 953~965 (in Chinese with English abstract).

Deng Teng, Xu Deru, Chi Guoxiang, et al. 2017. Geology, geochronolo-
gy, geochemistry and ore genesis of the Wangu gold deposit in north-
eastern Hunan Province, Jiangnan Orogen, South China[J]. Ore Ge-
ology Reviews, 88: 619~637.

Deng Teng, Xu Deru, Chi Guoxiang, et al. 2020. Caledonian ( Early Pa-
leozoic) veins overprinted by Yanshanian ( Late Mesozoic) gold min-

eralization in the Jiangnan Orogen: A case study on gold deposits in

northeastern Hunan, South China[ J]. Ore Geology Reviews, 124 1
~20.

Ding Qingfeng and Wang Guan. 2009. Study on fluid inclusions and gen-
esis of Mobin gold deposit in Hunan Province[ J]. Global Geology, 28
(4): 467~475 (in Chinese with English abstract).

Ding Xing, Chen Peirong, Chen Weifeng, et al. 2005. Zircon LA-ICPMS
dating for Weishan pluton in Hunan and its apocalypse for rock-
froming and significance[ J]. Science in China( Series D), 35(7):
606~616(in Chinese) .

Dong Guojun, Xu Deru, Wang Li, et al. 2008. Determination of mineral-
izing ages on gold ore deposits in the eastern Hunan province, south
China and isotopic tracking on ore-forming fluids[ J]. Geotectonica et
Metallogenia, 32(4) ; 482~491(in Chinese with English abstract) .

Dong Shuyi, Gu Xuexiang, Oskar S, et al. 2008. Fluid inclusion evi-
dence for the genesis of the Woxi W-Sb-Au deposit , Hunan Province
[J]. Acta Geologica Sinica, 82(5) : 641 ~647(in Chinese with Eng-
lish abstract) .

Gao Lei and Peng Jinsong. 2017. The characteristics and rules of native
gold orebody in Jintang oreblock vein No. 3[J]. Land & Resources
Herald, 14(2): 69~73 (in Chinese with English abstract) .

Gao Shun. 2017. Geological characteristics and genesis of Huangjindong
gold deposit in Hunan[ J]. World Nonferrous Metals, (10): 101~
106 (in Chinese with English abstract) .

Gu Shangyi, Du Dingquan, Fu Yong, et al. 2016. Re-Os isotopic dating
of arsenopyrite from auriferous quartz vein-type gold deposits in the
southwestern margin of Jiangnan Orogen[ J]. Rock and Mineral Anal-
ysis, 35(5): 542~549 (in Chinese with English abstract).

Gu Jiangnian, Ning Juntao and Wu Jun. 2012. Ore-controlling character-
istics and prospecting direction for shear zone type gold deposits in Ji-
uling-Qingshui area, northeastern Hunan Province[ J]. Geology and
Mineral Resources of South China, 28(1): 27~34 (in Chinese with
English abstract).

Gu Xuexiang, Liu Jianming, Zheng Minghua, et al. 2000. Evidence of
submarine plume hydrothermal sedimentary origin of Woxi W-Sbh-Au
deposit in Hunan from fabric characteristics and geochemistry [ J].
Bulletin of Mineralogy, Petrology and Geochemistry, 19(4): 235~
238(in Chinese).

Guan Yili, Yuan Chao, Long Xiaoping, et al. 2013. Early Paleozoic in-
tracontinental orogeny of the Eastern South China Block: Evidence
from I-type granitic plutons in the SE Yangtze Block[J]. Geotectonica
et Metallogenia, 37 (4): 698 ~ 720 (in Chinese with English ab-
stract) .

Fu Shanling, Hu Ruizhong, Yan Jun, et al. 2019. The mineralization age

of the Banxi Sb deposit in Xiangzhong metallogenic province in south-



55 1

FAE LA ; V1R I LA W0 P B il = SO i 7 5 917

ern China[ J]. Ore Geology Reviews, 112; 103033.

Han Fengbin, Chang Liang, Cai Minghai, et al. 2010. Ore-forming ep-
och of gold deposits in northeastern Hunan[ J]. Mineral Deposits, 29
(3): 563~571(in Chinese with English abstract).

He Zhuanli, Xu Deru, Chen Guanghao, et al. 2004. Gold-polymetallic
ore-forming geochemistry of Yanshanian intracontinental collision oro-
gen, northeastern Hunan Province[ J]. Mineral Deposits, 23(1) ; 39
~51(in Chinese with English abstract).

Hu Junliang, Xu Deming, Zhang Kun, et al. 2016. Zircon U-Pb Dating,
Hf isotope and REE geochemistry of the quartz-porphyry in the Qibaos-

han Cu-polymetallic deposit in Hunan[ J]. Geotectonica et Metalloge-

nia, 40(6): 1185~1199 (in Chinese with English abstract).

Hu Junliang, Chen Jiaoxia, Xu Deming, et al. 2017. Age and sources of

the ore-forming material for the Qibaoshan Cu-polymetallic deposit in
Hunan Province: Evidence from quartz vein Rb-Sr isotopic dating and
S-Pb isotopes[ J]. Geological Bulletin of China, 36(5): 857 ~ 866
(in Chinese with English abstract) .

Hunan Institute of Geology Survey ( HIGS). 2017. The Regional Geology
of China, Hunan Province [ M ]. Beijing: Geological Publishing
House(in Chinese with English abstract) .

Huang Cheng, Fan Guangming, Jiang Gaolei, et al. 2012. Structural ore-con-
trolling characteristics and electron spin resonance dating of the Yanlinsi
gold deposit in northeastern Hun:n Province[ J ]. Geolectonica et Metallo-
genia, 36(1): 76~84 (in Chinese with English abstract).

Huang Jianzhong, Sun Ji, Zhou Chao, et al. 2020. Metallogenic Regular-
ity and Resource Potential of Gold Deposits of Hunan Area in the
Jiangnan Orogenic Belt, South China [J]. Acta Geoscientica Sinica,
41(2): 230~252 (in Chinese with English abstract).

Huang Zijin, Fu Jianming, Lu Yuanfa, et al. 2017. Zircon LA-ICP-MS
U-Pb age, geochemistry and tectonic significance of Wutuan granite in
western Nanling[ J]. Geological Science and Technology Information,
36(6): 83~93 (in Chinese with English abstract).

Jin Xinbiao, Wang Lei, Xiang Hua, et al. 2017. Petrogenesis of diabase
from Jiangshiqiao in Taojiang City, Hunan Province: Constrains from
geochemistry, geochronology and Sr-Nd-Pb isotopes[ J]. Geological
Bulletin of China, 36 (5): 750 ~ 760 (in Chinese with English ab-
stract) .

Ju Peijiao, Lai Jianging, Mo Qingyun, et al. 2016. Ore-forming fluid
characteristics and genesis of Baojinshan gold deposit in Shuangfeng
County, Hunan Province, China[J]. The Chinese Journal of Nonfer-
rous Metals, 26 (12);: 2 625~2 639 (in Chinese with English ab-
stract) .

Lei Mingbo and Yu Jingming. 1998. The ore-controlling structure of Xian-

gxi Woxi Au-Sh-W deposit and the meaning of ore-prospecting at this

areal J].
Li Huan, Kong Hua, Zhou Zhekai, et al. 2019. Genesis of the Banxi Sbh

Gold, 19(2): 3~7 (in Chinese with English abstract) .

deposit, South China: Constraints from wall-rock geochemistry, fluid
inclusion microthermometry, Rb-Sr geochronology, and H-O-S iso-
topes[ J]. Ore Geology Reviews, 115; 103 ~162.

Li Huan, Wu Qianhong, Noreen J E, et al. 2018. Geochemistry and geo-
chronology of the Banxi Sb deposit; Implications for fluid origin and
the evolution of Sb mineralization in central-western Hunan, South
China[ J]. Gondwana Research, 55: 112~134.

Li Huaqin, Wang Denghong, Chen Fuwen, et al. 2008. Study on chro-
nology of the Chanziping and Daping gold deposit in Xuefeng
Mountains, Hunan Province[ J]. Acta Geologica Sinica, 82(7) ; 900
~905 (in Chinese with English abstract).

Li Jianhua, Zhang Yueqiao, Dong Shuwen, et al. 2015. LA-MC-ICPMS
zircon U-Pb geochronology of the Hongxiaqiao and Banshanpu granit-
oids in eastern Hunan Province and its geological implications[J].
Acta Geoscientica Sinica, 36(2) ; 187~196(in Chinese with English
abstract ) .

Li Pengchun, Xu Deru, Chen Guanghao, et al. 2005. Constraints of pe-
trography, geochemistry and Sr-Nd isotopes on the Jinjing granitoids
from northeastern Hunan province, China: Implications for petrogene-
sis and geodynamic setting[ J]. Acta Petrologica Sinica, 21(3) ; 921
~934(in Chinese with English abstract).

Li Shengsi. 1994. Gold metallogeny and metallogenic prognosis in Hunan
province[ J]. Geotectonica et Metallogenia, 18(2) ;: 97~107(in Chi-
nese with English abstract) .

Li Wei, Xie Guiqing, Mao Jingwen, et al. 2018. Muscovite **Ar/* Ar
and in situ sulfur isotope analyses of the slate-hosted Gutaishan Au-Sh
deposit, South China: Implications for possible Late Triassic magmat-
ic-hydrothermal mineralization[ J]. Ore Geology Reviews, 101; 835~
853.

Li Wei, Xie Guiqing, Zhang Zhiyuan, et al. 2016. Constraint on the
genesis of Gutaishan gold deposit in central Hunan Province:; Evi-
dence from fluid inclusion and C-H-O isotopes[ J]. Acta Petrologica
Sinica, 32(11): 3 489~3 506(in Chinese with English abstract).

Li Xiaofeng, Hua Renmin, Yang Fenggen, et al. 2002. K-Ar age of illite
in Jinshan gold deposit and its implication to the tectonic evolution of
northeastern Jiangxi Province[ J]. Acta Petrologica et Mineralogica,
21(1): 49~54(in Chinese with English abstract).

Li Zhengxiang and Li Xianhua. 2007. Formation of the 1300 km-wide in-
tracontinental orogen and postorogenic magmatic province in Mesozoic
South China; A flat-slab subduction model[ J]. Geology, 35: 179 ~
182.

Liu Jianming, Zhao Shanren, Shen Jie, et al. 1998. Review on direct



918 F=

fi 9

5 40 %

isotopic dating of Hydrothermal ore-forming processes| J]. Progress in
Geophysics, 13(3) : 46~55(in Chinese with English abstract) .

Liu Kai, Mao Jianren, Zhao Xilin, et al. 2014. Geological and geochemi-
cal characteristics and genetic significance of the Ziyunshan Pluton in
Hunan Province [ J]. Acta Geologica Sinica, 88(2): 208 ~227 (in
Chinese with English abstract) .

Liu Liangming, Peng Shenlin and Wu Yanzhi. 1997. Features of metallo-
genic-tectonics and mechanism of tectonic-metallization for vein-type
gold deposits in the north-eastern Hunan, ChinalJ]. Geotectonica et
Metallogenia, 21(3): 197~204(in Chinese with English abstract) .

Liu Yajun. 1992. Fold structure of the Woxi gold-antimony-tungsten de-
posit in west Hunan and its ore-controlling regularity as well as dynam-
ic ore-forming process[ J]. Mineral Deposits, 11(2); 134 ~141(in
Chinese with English abstract) .

Liu Yingjun, Ma Dongsheng and Niu Hecai. 1994. Mineralization geo-
chemistry of gold deposits in Yiyang-Yuanling area[ J]. Geochimica,
23(1): 1~12(in Chinese with English abstract).

Liu Derong, Wu Yanzhi and Liu Shinian. 1994. Geochemistry of Wangu
gold deposit[ J]. Hunan Geology, 13(2): 83~90(in Chinese with
English abstract) .

Lu Wen, Sun Ji, Zhou Chao, et al. 2020. A study of the source of metal-
logenic material and characteristics of the ore-forming fluid in the Yan-
linsi Gold Deposit in Northeasiern Hunan Province| J]. Acta Geosci-
entica Sinica, 41(3): 384~394(in Chinese with English abstract).

Luo Minggao. 1984. Structural features of Taojinchong veinlet gold deposit in
Huitong county[J]. Hunan Geology, 3(1): 37~41, 70(in Chinese).

Luo Xianlin. 1989. On the epoch of the formation of Precambrian gold
deposits in Hunan Province[ J]. Journal of Guilin College of Geology,
9(1): 25~34(in Chinese with English abstract).

Luo Xianlin. 1991. Main characteristics and genetic types of gold ore de-
posits in Hunan[ J]. Journal of Guilin College of Geology, 11(1) ; 23
~33(in Chinese with English abstract).

Luo Xianlin. 1995. Geological characteristics of the formation of Banxi
antimony deposits in Hunan[ J]. Journal of Guilin Institute of Tech-
nology, 15(3): 231~242 (in Chinese with English abstract).

Luo Xuequan. 1993. Tectonic metallogenesis of Chanziping gold deposit
[J]. Hunan Geology, 12(3): 171 ~176(in Chinese with English ab-
stract ) .

Ma Dongsheng, Pan Jiayong and Lu Xinwei. 2002. Geochemical signals
for ore-forming process by mid-low temperature fluid in Au-Sb deposits
in NW-Central Hunan, China[J]. Journal of Nanjing University
(Natural Sciences) , 38(3) : 435~445(in Chinese with English ab-
stract ) .

Ma Tieqiu, Li Bin, Chen Yanming, et al. 2013. LA-ICP-MS zircon

U-Pb age and geochemical characteristics of Nanyue granites in Hunan
Province[ J|. Geology in China, 40(6): 1 712~ 1 724 (in Chinese
with English abstract) .

Mao Jingwen, Li Yanhe, Li Hongyan, et al. 1997. Helium isotopic evi-
dence on metalgensis of mantle fluids in the Wangu gold deposit, Hu-
nan province[ J]. Geological Review, 43(6) : 646~ 649 (in Chinese
with English abstract) .

Pan Canjun, Bao Zhenxiang and Bao Juemin. 2015. Geological character-
istics and metallogenesis of Fuzhuxi gold deposit in the west Huan
province[ J]. Contributions to Geology and Mineral Resources Re-
search, 30(1): 53~59(in Chinese with English abstract) .

Peng Bo and Liu Xiang. 1997. Tectono-geochemistry of gold mineraliza-
tion in Qingcaopo ductile shear zone, east Hunan [ J]. Geology-
Geochemistry, (3): 1~6(in Chinese with English abstract) .

Peng Bo, Robert F and Tu Xianglin. 2006. Nd-Sr-Pb isotopic geochemis-
try of scheelite from the Woxi W-Sb-Au deposit, western Hunan: Im-
plications for sources and evolution of ore-forming fluids [ J]. Acta
Geologica Sinica, 80(4): 561 ~570 (in Chinese with English ab-
stract ) .

Peng Jiantang. 1999. Gold mineralization and its evolution in the Xuefeng
district, Hunan[ J]. Geotectonica et Metallogenia, 23(2) : 144~151
(in Chinese with English abstract) .

Peng Jiantang and Dai Tagen. 1998. On the mineralization epoch of the
Xuefeng gold metallogenic province[ J]. Geology and Prospecting, 34
(4): 37 ~41(in Chinese with English abstract).

Peng Jiantang and Hu Ruizhong. 2001. Metallogenic epoch and metallo-
genic tectonic environment of antimony deposits, South China[ J].
Geology-Geochemistry, 29(3): 104 ~ 108 (in Chinese with English
abstract) .

Peng Jiantang, Hu Ruizhong, Zhao Junhong, et al. 2003. Scheelite Sm-
Nd dating and quartz Ar-Ar isotopic dating from Woxi Au-Sh-W de-
posit in Western Hunan [ J]. Chinese Science Bulletin, 48 (18):
1 976~1 981(in Chinese).

Shan Liang, Pang Yingchun, Ke Xianzhong, et al. 2019. Diagenetic and
metallogenic age of the Muguayuan tungsten ploymetallic deposit and
its effect on regional mineralization, Yaojiang County, northeastern
Hunan province, China[ J]. Geological Science and Technology Infor-
mation, 38(1);: 100~112 (in Chinese with English abstract).

Shi Mingkui, Fu Biqin, Jin Xixiang, et al. 1993. Antimony Metallogeny
in Central Part of Hunan Province[ M]. Changsha; Hunan Press of
Science and Technology, 1~151(in Chinese) .

Su Kangming, Lii Shujun, Kong Lingbing, et al. 2016. Geological char-
acteristics, metallogenetic regularity and model of quartz vein type

tungsten deposits in Chongyangping, Hunan Province [ J]. Mineral



55 1

FAE LA ; V1R I LA W0 P B il = SO i 7 5 919

Deposits, 35(5): 902~912 (in Chinese with English abstract) .

Sun Ji, Zhou Chao, Lu Wen, et al. 2020. He-Ar-Sr isotope geochemistry
of ore-forming fluids in the Gutaishan Au-Sb deposit in Hunan Prov-
ince and its significance for deep prospecting [ J]. Acta Geoscientica
Sinica, 41(2): 267~279 (in Chinese with English abstract) .

Tao Shilong, Lai Jianging, Song Weiguo, et al. 2015. Geological charac-
teristics and metallogenic conditions of Xiaojiashan gold deposit in Lil-
ing of Hunan[ J]. Mineral Resources and Geology, 29(2) : 195~202
(in Chinese with English abstract) .

Wang Cheng, Shao Yongjun, Noreen ] E, et al. 2019. Genesis of Zixi
gold deposit in Xuefengshan, Jiangnan Orogen ( South China) . Age,
geology and isotopic constraints[ J/OL]. Ore Geology Reviews, https:
//doi. org/10. 1016/]. oregeorev. 2019. 103301.

Wang Jiasheng, Wen Hanjie, Li Chao, et al. 2011. Re-Os isotope dating
of arsenopyrite from the quartz vein-type gold deposit, southeastern
Guizhou Province, and its geological implications[ J]. Acta Geologica
Sinica, 85(6): 955~964(in Chinese with English abstract).

Wang Shujun and Xie Zhiyong. 2008. Metallogenic regularityand ore-
finding of gold deposit from Liling to Liuyang[ J]. Journal of Huaihua
University, 27(5) : 119~122(in Chinese with English abstract) .

Wang Xiaolei, Zhou Jincheng, Qiu Jiansheng, ¢/ al. 2004. Petrogenesis
of Neoproterozoic Peraluminous granites from northeastern Hunan prov-
ince: Chronological and geochemical constraints| J]. Geological Re-
view, 50(1): 65~76(in Chinese with English abstract) .

Wang Xiuzhang, Liang Huaying, Shan Qiang, et al. 1999. Metallogenic
age of the Jinshan gold deposit and Caledonian gold mineralization in
South China[ J]. Geological Review, 45(1): 19~25 (in Chinese
with English abstract).

Wang Yonglei, Chen Yuchuan, Wang Denghong, et al. 2012. Scheelite
Sm-Nd dating of the Zhazixi W-Sb deposit in Hunan and its geological
significance[ J]. Geology in China, 39(5): 1 339 ~1 344 (in Chi-
nese with English abstract).

Wei Hantao, Shao Yongjun, Wang Cheng, et al. 2020. Petrogenesis of
the granitoids in the Jinji Au Deposit, Northeastern Hunan Province
[J]. Acta Geoscientica Sinica, 41(2): 253 ~266 (in Chinese with
English abstract) .

Wen Zhilin, Deng Teng, Dong Guojun, et al. 2016. Characteristics of
ore-controlling structures of Wangu gold deposit in northeastern Hunan
Province[ J]. Geotectonica et Metallogenia, 40 (2): 281 ~294 (in
Chinese with English abstract) .

Xiao Yongjun and Chen Guanghao. 2004. Preliminary study on the
tectono-metallogenic orientation mechanism of the Dadong-Wangu gold
deposit zone, northeastern Hunan province[ J]. Geotectonica et Met-

allogenia, 28( 1) : 38~44(in Chinese with English abstract).

Xu Chang, Li Jiankang, Shi Guanghai, et al. 2019. Zircon U-Pb age and
Hf isotopic composition of porphyaceous biotite granite in south margin
of Mufushan and their geological implications[ J]. Mineral Deposits,
38(5): 1 053~1 068(in Chinese with English abstract).

Xu Deru, Deng Teng, Chi Guoxiang, et al. 2017. Gold mineralization in
the Jiangnan Orogenic Belt of South China: Geological, geochemical
and geochronological characteristics, ore deposittype and geodynamic
setting[ J]. Ore Geology Reviews, 88: 565~618.

Xu Deru, Deng Teng, Dong Guojun, et al. 2017. Zircon U-Pb geochron-
ological and geochemical characteristics of the Lianyunshan two-mica
monzogranites in northeastern Hunan Province : Implications for petro-
genesis and tectonic setting associated with polymetallic mineralization
[J]. Earth Science Frontiers, 24 (2): 104 ~ 122 (iin Chinese with
English abstract).

Xu Deru, Wang Li, Li Pengchun, et a/. 2009. Petrogenesis of the Li-
anyunshan granites in northeastern Hunan Province, South China,
and its geodynamic implications| J]. Acta Petrologica Sinica, 25(5) :
1 056~1 078(in Chinese with English abstract) .

Xu Hao and Wen Ting. 2016. Metallogenic geological characteristics and
new breakthrough of Zhengchong gold deposit in Liling[ J]. Land &
Resources Herald, 13(3): 8~13(in Chinese with English abstract) .

Yang Lizhi, Wu Xiangbin, Hu Bin, et al. 2018. Geochemistry, geochro-
nology and zircon Hf isotope of Wangxian granodiorite-porphyry in
eastern Hunan Province and its geological significance[ J]. Journal of
Central South University ( Science and Technology) , 49(9) : 2 280~
2 291(in Chinese with English abstract).

Yang Xie. 1992. Source of ore material and paragenesis of ore-building
elements in Woxi Au-Sh-W deposit, Hunan[ J]. Journal of Chengdu
College of Geology, 19(2): 20~ 28 (in Chinese with English ab-
stract ) .

Yao Haitao and Zheng Haifei. 2001. Comment on the reliability of Rb-Sr
isochrobne dating by using fluid inclusion in minerals[ J]. Geochimi-
ca, 30(6): 507~511 (in Chinese with English abstract).

Yao Zhenkai and Zhu Rongbin. 1993. Polygenetic compound model for
the Fuzhuxi gold deposit of Hunan Province and its prospecting[ J].
Geotectonica et Metallogenia, 17 (3): 199 ~ 209 (in Chinese with
English abstract).

Zeng Renyu, Lai Jianging, Zhang Lijun, et al. 2016. Petrogenesis of
mafic microgranular enclaves: Evidence from petrography, whole-rock
and mineral chemistry of Ziyunshan Pluton, Central Hunan[ J]. Earth
Science, 41(9): 1 461~1 478(in Chinese with English abstract) .

Zhang Guowei, Guo Anlin, Wang Yuejun, et al. 2013. Tectonics of South
China continent and its implications [ J/OL]. Science China; Earth

Sciences, 56: 1 804~1 828, doi: 10.1007/s11430-013-4679-1.



920 F=

fi 9

2
¥R &

5 40 %

Zhang Kun, Xu Deming, Hu Junliang, et al. 2017. Petrogenesis of the
granites in Sandun area-Constraints from petrochemistry, zircon U-Pb
chronology and Hf Isotope[ J]. Geological Bulletin of China, 36(9) :
1 591~1 600(in Chinese with English abstract).

Zhang Kun, Xu Deming, Ning Juntao, et al. 2019. Petrogenisis of the
Lianyunshan granites in Jingchong Co-Cu polymetallic deposit in
northeastern Hunan; Constraints from zircon U-Pb chronology, petro-
chemistry and Hf isotope[ J]. Acta Petrologica et Mineralogica, 38
(1): 21~33(in Chinese with English abstract).

Zhang Liang, Yang Liqiang, Groves D I, et al. 2019. An overview of

timing and structural geometry of gold, gold-antimony and antimony

mineralization in the Jiangnan Orogen, southern China[ J]. Ore Geol-
ogy Reviews, 115 103~173.

Zhang Longsheng, Peng Jiantang, Hu A’xiang, et al. 2014. Re-Os dating
of molybdenite from Darongxi tungsten deposit in Western Hunan and
its geological implications[ J]. Mineral Deposits, 33(1);: 181~ 189
(in Chinese with English abstract) .

Zhang Longsheng, Peng Jiantang, Zhang Dongliang, et al. 2012. Geo-
chemistry and petrogenesis of the Indosinian Dashenshan granite,
western Hunan, South China[ J]. Geotectonica et Metallogenia, 36
(1): 137~148(in Chinese with English abstract).

Zhou Yueqiang, Xu Deru, Dong Guojun, et al. 2021. The role of struc-
tural reactivation for gold mineralization in northeastern Hunan Prov-
ince, South China[ J/OL]. Journal of Structural Geology, doi: 10
1016/j. jsg. 2021. 104306.

Zhu Xiaoqing, Wang Ganlu, Lu Huanzhang, er al. 2006. Determination
of the age of gold deposits in southeastern Guizhou: With a discussion
of the Caledonian Hunan-Guizhou gold ore belt[ J]. Geology in Chi-

na, 33(5): 1092~1 099(in Chinese with English abstract) .

Bt R 325 2 STk
FIETE, ¥, XIS, 45 2005, HIZ< RS MO i 50 X P A R
JFkE s & AR AL ()], P EMLIR, 32(4): 557~570.

HOlIE, 28 W, % 3¢, %, 2020a. HIFTH BN AR EF00H
AR LB HLRI[T]. BB SRR, 42(1)
49~70.

MUE , 2400, Bh ma, 4. 2018, WIRG NW i) % 7

JRRFAE |35 3l 7 o BA 3 P S

517.

MLET, RoYRe, %
[J7OL]. [ b5
P. 20200325. 1824. 005. html.

LAWY
[ J]. HERBL, 43(7) . 2 496~

NS}

Mo, A, 2020b. 1R E HUAT 5 o 1 40 5
. http: //kns. cnki. net/kems/detail/ 11. 1167.

MOEIE, B oma, ST, 4. 2015, 0 A KA Xk i AR IR A
PG AL SR e [T ], AerE b 5077, 31(4) . 321~343.

BEPRTE. 1994, BRVL a1l 4 BEA RRAE R AR DGR AR [ )], W)
ML, 13(4): 212~216.

EPRTE. 1996. WIRT K EITBERN 0" LML SR ARAE AR N [ 1], %
ST, 2(4): 21~27.

BPRAE, BUFREL. 1991, A I IR BEE A M AR AE B A AR
[J]. ARG, 10(1): 25~32.

BYRTE, VAL, SUFRGL. 1998, WIRIBIE S0 IR AL 2R

FE[J]. B4R, 4(3): 54~60.

BRYREE, JTRAVL, BERAK. 2002. IR AH RAE I IRERET].
WMiR4, (4): 11~14.

W, B, S, % 2015, TN T IEA R A 2
RRFIE St B SCLT ] B S bR, 51(2) : 212~224.

PRETSC, Bz, MM, 45, 2008, WIRG S5 04 11 X Dk 580 42 07
W2 ARSI 1] . MR, 82(7) : 906~911.

MResae, AR I, SN, 48 2002, FRIATEL R RS LA R A
HAAFR AR S S 5] T ERE, 32(4) ;279
~289.

PRIVEE, BREESR, R
R T R AL 25T [ 1]
37(7) : 873~893.

MR, HmEAx. 1999, WA b A 3 K b M s 2 —— D A g L
ZAERARMBIL]. BUCHE, 13(4) . 385~389.

WIBE, Har, W, 4. 2016, WTGA(ITFA0 R AR ZE
IR ], 0RHLET, 35(5) : 953~965.

T, B 5. 2009. R B A A 25 PR IT 5T R R R
[J]. A M, 28(4) : 467~475.

T, BREROR, BRILEE, 4. 2005.
ICPMS U-Pb SE4F: WA IR RFIRESLT].
2, 35(7): 606~616.

WEE, VM, £ J1, 4. 2008 WIZRMLIX &0 R A i 5

B & AR U5 A % i —— I R 2B [ 1] KAl
A, 32(4) - 482~491.

HR S, BIEHE, Oskar S, 25, 2008. WIFGIKIE W-Sh-Au § R K FH 1

TARZRIESE[T]. HBTEHL, 82(5) : 641~647.

&, B, 2017, WIS UL E A 0 X S50 B 3 B ki

SUIEHE XA [)]. B RS, 14(2) : 69~73.

N, 2017, 7G5 4 40 RO BRFAE S B ()], S (a4

101 ~106.

Zl, 5. 2007. IR A LA ARAE A O
o E RN (D B HERELE)

1P A L AE B A TP B AT LA-
PEEE D ERE

i3

pi

J&, (10):
R, MES, B, S 2016, YIRS R L T G S0 S kR 4
W HEERD Re-Os AR EFHIIELI]. A0 MK, 35(5): 542~
549.
JBUTAE, THRIM, 2

2. 2012, WHZR b LIS T 7K b IX 1) 4 59 U]y



55 1

FAE LA ; V1R I LA W0 P B il = SO i 7 5 921

WG 0 RHAE B4R Jr 1 (1],
34.

JBEFE, XUEEM, KRR, 45 2000. I RES -2 BEY KT
JEWETR UK DU A (9 41 5 M ER AL A HR (T, 0 9A 6
HERfL2E3E ], 19(4) : 235~238.

Mar, #OE, BT, . 2013, HepE b AR AR R B
wINMER: kA T ARERENER[T]. Kb 50 2%, 37
(4) : 698~720.

BERM, W, BEUTEE, %5 2010, WIARACHLIX &8 WA A5
[J). W PRHR, 29(3) : 563~571.

BB, SRR, BRI, S5 2004, HIZRCIGIE L) P RE fE E 1A
S L4 R MERILSET]. R, 23(1) : 39~51.

AR EL, WRIFEE, BB, 4. 2017, WIRILER I Z S B RN
B B sy ke Yi—— £ 95 ik Rb-Sr 2 4F A S-Pb [ 3 3£ 41
BLLT]. HuFE, 36(5) : 857 ~866.

AR R, TREEN, sk B, 45 2016, WIEE-L A ILAR L &R T A
BEARHCS A . 454 U-Ph B4 K Hf ML % 55 0% I
[J]. KHAG 5 2%, 40(6) . 1 185~1 199.

WIEA R R A e, 2017, v E KT - IR AR M.
J A

WO, O, £EE, & 2012 WA S S0 S
B 4 ™ ESR WAL J]. R3S 5w %, 36(1): 76~84.

W, Ph OB, R MR, 4 2020, VIEERE I G ST e
A SIS [T, Wk, 41(2) : 230~252.

P, TR, B, . 2017, RBEIA X L HA R A A LA-
ICP-MS U-Ph SE4F HuBRALAE AL S ot A s 3 L[], M)
BHEEHR, 36(6) : 83~93.

SEET &, W A, %2017, WIEEREITHL X ED SIS A R
P——HuERAb 2z AEAC 22 A Se-Nd-Ph R Z AR [J]. #5E
7, 36(5) : 750~760.

BRI, WS, B, 4. 2016, W1 XS R A4 1A T AT
WSTR[ T]. PEA SRR, 26(12): 2 625~2 639.

RS, AT, 1998 WIPH IRV A BRAH R4 itk S AR 2 X
[J]. #4,

AR FBLT, BRESC, . 2008, WIH T 0L M IX AT B ROK B
BB VEHAEEDITE[T]. MBS R, 82(7) : 900~ 905.

2t IRIRRR, SERSC, SF. 2015, WHAR 2B AR Bl A 1R LA-
MC-ICPMS #5471 U-Pb 4F#% R SC[J]. M3k, 36(2) .
187~ 196.

ZEMGFR, RN, BRI, 4R 2005, WIZRAG A M IX 4K B A N K
HOBRBNSI2A0E R . S5 A% M ERAEAE A Se-Nd R A 1],
FAEFAR, 21(3) 0 921~934.

BRI, 1994, W1RG X ISUA A A AT S HRA TN )], Kby
5 A 2, 18(2) : 97~107.

LM 587, 28(1) ; 27~

Jbmt:

19(2): 3~7.

Z5 A, P, KARIE, 45 2016 WAKEIEIRR C-H-0 [Ff6 20
W B IS R E R 4[], A2k, 32(11): 3 489~
3 506.

gl 1R, BRUR, 4 2002, £ I04H" K -Ar 4E R B H g
FRAE AR L )], AR, 21(1) : 49~4.

FUFEWT, WA, k3, . 1998, AR SR R R E AT T
VR[], ShERYEE BRI, 13(3) : 46~55.

X WL, BE, BAA, % 2014, BIHE LS LAY T H ER AL
SRR RN R L[], A, 88(2) : 208~227.

RFEW, BN, RIEZ. 1997, MZRACHLIX B &5 PR BT 4 1 45
TiE Bk & AL L], RIALE 5 A%, 21(3) : 197 ~204.

XEZE. 1992 WHTGIRFE S50 H 0 R T gt M K42 M 5 30
B ERLT]. B RMET, 11(2) : 134~ 141.

XA, DARTE, FBA. 1994, WIRG 25 B —DibE— 1 &0 BRI D"
PEHERTEZE T]. HaBRfk2E, 23(1) ; 1~12,

Mo, RAEZ , XIAT4E. 1994, YL A0 IR BRI BF5E [ 1]
WL, 13(2) . 83~90.

Bl SC, N B, R, S 2020, MUARIUERRSE £ 87 R BT P R
TR AR T]. HiER=EH, 41(3) : 384~394.

B AL 1984, L[] Eil 4 wh KIS S B S T AR SRR AE[ )] 0 FS
HF, 3(1): 37~41, 70.

PR, 1989. IR ATER RS0 IRIIE ML) ], Hpkis 4
A BEE, 9(1) : 25~34.

BHRAR. 1991, IR S0~ PRI R RAAE 5 U E 2B T ], AEAGA 4
FrAFpEF, 11(1) ; 23~33.

DK, 1995, WIRGAUE ST RGBT HFRRAE [T ], EEAR T2 B 2
i, 15(3) : 231~242.

Bgagh 1993, BT ERA 0 AR R R[] IR, 12(3) .
171~ 176.

SRTFE, WEFIK, FOH . 2002, WPEIG - L X 4B R K
TR TR R s BR A2 R R [ T] . BB R 224 ( A 8%
B, 38(3) : 435~445.

TRRER, 2% M, BRIGTT, £ 2013, WIRGTE AR LA-ICP-MS 45 £
U-Pb 4E % S H L BR AL 245 AE L) ], LB, 40(6): 1 712~
1724,

TR0, ZEAENT, ZR4THE, 4F. 1997, WIREUT T 40T R ML AR R
AR RIESE[(J]. HBUETTE, 43(6) : 646~649.

WA, BREe, BIFREE. 2015, WIPEAFTIR &0 R ARAE Sl s 1
HLT]. Hsdm- i, 30(1) : 53~59.

%ooE, X F. 1997, WIZRTE FBIERT Y & B i i Bk
WIAEWIE[)]. W BRI (3) . 1~6.

% i), Robert F, WRIAK. 2006. HFGIRIE W-Sh-Au § R 4 855" Nd-
Se-Pb [ R A A AR R BR [T ], B4R, 80(4) : 561~
570.



922 =

fi 9

5 40 %

WAL, 1999. WIFT WX 4 R AL BRI [ T]. K s 5
BT, 23(2) : 144~151.

W, BRI, 1998, WX 40 @ BRI R[], M
BiS I, 34(4) . 37 ~41.

ot WD, 2001, KRG BE AT 0 BT AR B R 1 R BT
[J]. HFHERfba:, 29(3) : 104~108.

W, WIEL, B, 4 2003, HIPGIRE Au-Sh-W BRI 4%
" Sm-Nd FIA1 5% Ar-Ar 4 [J]. Bl2Fiidl, 48(18): 1 976~
1 981.

Be 2, PeilldE, MU A 2019. WIRSE AR X AT 2R
PR 2 4 SR B T I A R L X R R R [T
ML BRI, 38(1) : 100~112.

ST, (B, WroaRE, E 1993, WP EEET[M]
AL, 1~151.

ST, BRE, LA, 4 2016, HIEEAZFNITHLIC G SRR A -
PRI BRAAE | O™ ML R i B[ 0], W R MR, 35(5) -
902~912.

PhOWE, R OE, BE 3, 4 2020, Wi A L& ESE R A A
He-Ar Sr Rl R HbBR Ak 2 R PRI 4R 7 SC[J]. HbaRkadR, 41
(2): 267~279.

W d, WU, RAEE, 4. 2015, WIREMEDE 1 R 4 b B RIE
KOS SAREFEL ). W S5 HB, 29(2) @ 195~202.

FINE, WRIHE, 25 M, S5 2011, AR A KENKEI S FE Re-
Os [Ali 2 TEAE K HAh T ()], HBi2EHR, 85(6) @ 955~964.

FIRAE, R 2008, AR T B - B 4 AT ML 2
[J]. MMesBe#ik, 27(5) : 119~122.

TG, REes, migd, % 2004, MAIH OGRS A
B AR R ER A 2= TR S [ T]. M BTRIY, 50(1): 65~
76.

TR, RAEYL M GRS 1999, LA B AR I E K AE
IR AN TE[]]. #E0eTE, 45(1) . 19~25.

TAkE, BRI, TEL, 4. 2012, WIEG TR W-Sh § K [ 44"
Sm-Nd A ST [ T]. HEMET, 39(5) : 1339~1344.

BLfrds, BN, 1R, S5 2020, MIZRICE X A0 AR R B
HILI]. suERE=4, 41(2) . 253~266.

SCERAR, BB, R, S 2016, WIRIIT & RS
TESET AT [)]. I E S 27, 40(2) ; 281~294.

HHHZE, BRI, 2004, WZRAL IR i b X 4 A i s S 467 L

KU BIRRHE

IR IIFLT]. KM S W, 28(1) : 38~44.

V0%, ZEEEE, MG, % 2019, R E G UBOIR L = AR R
HEEA U-Ph A HE WO R A T )], AR
38(5): 1 053~1 068.

VR, X5 B, EA, % 2017, WIRILE = a5 BRI
B AR R ER AL 2 R AE - X253 BN R BB o Bk 3 ) 2475
SIUARLT]. HAERETZ, 24(2) : 104~122.

VA, 07, ZEMSA, 5. 2009. WA ILHL X E 7 10K R B
R B IR 124G 7R [J] . B AT, 25(5) ¢ 1 056~1 078,

B R, 30 22016, BEBTTIE AT XS HUTURAE B AR BT 58
L] EEBRST, 13(3): 8~13.

Wisrs, SR, W1k, 4. 2018, WIZR EANTER N KBEA A A
HoBRAL2E F547 U-Ph 4RACZEM HE R EA[ 1], iR
WCHRBIARR) , 49(9) : 2 280~2 291.

W KE 1992, WIRURIE S - B8 0 IR R IR R T R 1
FAEAUHILI]. AR BT B A, 1902) : 20~28.

WiV, FRIEETE. 2001, ViARALIA Rb-Sr 82 e SRR FEEL ]
Bk, 30(6) : 507~511.

DRIREL. RBO. 1993, WIREFF AR 40 K 2 IR Bl K L
LI, RIS 5, 17(3) : 199~209.

BATE, MU, KR, 4 2016, WIS AR OB K
BRI . A S R Yt R 2 E e [ 7). 3hERkARE, 41
(9): 1461~1 478,

SKEf, ek, THEE, 4. 2013, T EER KRS58 T].
TERE . HEREL, 43(10) 0 1553 ~1 582

W, AEEN], BIRE, S5 2017, MRS EORA R X AL B A
i A R E——F5 47 U-Pb N4 A A R L% R HI R R 24
W], HFTER, 36(9): 1591~1 600.

OB, BIEN, TRIM, S5 2019, WA AR X OE Z Ak
B 0 0 B ——45 4 U-Ph AF I 40 HER L2 R HE [R]457
RAR[I]. HOTYEgeak, 38(1): 21~33.

SKIETE, AR IR, 4% 2014 WAPE RWERAT IR THESHT Re-Os
(R 2 AR ST ST ). W PR, 33(1) : 181~189.

ST, wER, RARSE, 4F. 2012, WP KM L B S AR i 1
AFRMERE 2R AE [ T]. KM 5 0 2%, 36(1): 137~
148.

REH, THER, fRw, 4. 2006, BSR4 0T B 06 3
RN E AR AT 1], PEBE, 33(5): 1092~1099.




