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WIE MG AN 5o BT K H K-Ar, Ar-Ar,
Rb—Sr 25 i 28 45 47 Ph—Ph I HFSE BB, 4 0 4F
% R 236~205 Ma; T4 4 3K 5 R B A1 U-Pb
SEARLE SR, B AE S T BN 119~107 Ma, Hiltt
AL, X TG G 87 PR LA™ A 88 1 A TEAT) A7 7E
I 129 T X HEE R AL AT

BEXT LA B2 [l R, 7 BT A b 57 98 A A (67)
A BT S Atk L, F S XS &0 W SR R AT
Re—0s & 4F , X 87 X A B AR AT B | -2
B XA A B 58 , BIHTHAE S A B,
IRitE— i TAERAIES % |

1 KEH Y=

VR 5 50 T RO AR B RS- Al e 5 B —
TRV B () A8 s 5 2 b | b o v i R 2 4
& 307 ) 385 Sl RN B R P A 3 B AR AR (T 1)
(Xu et al,2013; Cai et al,2017) . i — S 75 J 2 1
A I E] B St 5 48 e M e 2R R 4 (Tl —
PR ) & LR JERUNE-SW [MBF k5 (Ma et al,
2024) 5 1117 PG 8 2 (O 2% 11— R 25 7T 4 X0 [] 39147 4k
T T 5 CRBTALEE ,2005) , XY 113 1
i R 2 1) 55 RS 38 2E 44 46 (Lepvrier et al, 1997;
Chung et al, 1998) . FE R =& i, B AR He b5 &
TP B B M 2 RO NNW ) A5 458 Vi B 1) &R
4, LAHAR a1 B 2 55 U)K SF-AH X E 2l R Rk
(Zhang et al,2014) . 7Erh— =S, XU 113
st , A 15 R A R BT (R 37 455, 2013) .

FEEDSZ I, MG RS S 22 105 T s A 1 — IR T
Bl JE L T NE-NNE mAE R R . H G AR g
FRRE St | B 24 B B U0 , AR TE AR Y /N T
230 Ma. JHv, NE [m) 4% 45 55 U] 47 1 i i 14 55 U1
F6R ZEAT T B R AL RRE , HAR T AR 1 A F
227~230 Ma Z [i] (*°Ar/*° Ar [ 457 2500 4F ) (W87 K,
2006) . FEBEE GG S, BN KR ATE T
Iz AL A, BN IER AL M A K AE
P Ll (TR R A s e 9 N L T
2018) . VFE A= A R T AR A LIk 519, BRER
SRR A 2 A0 IR TIHAE X 7 (1 450 Ma,
S A FE B VU ) (AT 52 255 ,1992; B K45, 1997
Li et al,2002; VA 54145, 2006) DL K 48 7 P —E[1 57
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T3 5 S M R L EW SE A B N A, U dE
SYYHE W B TOR  SE H RA R A B
NE [a] FI NW-NNW [r] #51 .  EW 38 [n] (1 W7 244 1 5
Gt AR 4 5 KPR ) b 72 7 2400 1, 1 b 1) AR
R TR — SO BT —Etifg ARie— i B R LT —
% 7K i %L (Zhou et al, 20063 Cai, 2013) . NE &[]
A Y A 5 R 2 TR 23 vt i 111 4, 497 2 g v
& B A R TR AV 20 . BREIE A 2
BB AERDIBRZE S 200 I ) 2 .
SELMAELRAE1(b) ], Bt R b
FEFE A B AR 0 A T R A R A (U
T B R AT g DX R A, 2004) o FiHT AR AC M2 S A
T3 RN NE-SW [ ZE(7 P (&1 1), A FE T FE
20 AR OB A IR PR L FE R — v B Pl 40 74 g o
J& F IBRER R T 3k B G I 5 B A R SO e g
R T2 | B 20 VR TR o Je i T 5 D R 1
20 L P 212 (g b T R B X RI BA L, 2004, 2007 ) .

VR 5 8 LU Bl et AR 22 2 A AR
B L MIBRRHE . B AR KIS B AA T
VR S G, TP AR AR O Sm  T R
ki A VTR Z L P, AN (R E 0 S T
REARE PN AR & s EaY5i]
AN )R 1) 78 SO VR FH et , A 468 B S 3 2 i 7 2k i
Wsh. ZIEMHE—AREsEm, 2L RS
ARV AT (B D) 3o i A R g de )™, Rl 32
XA AR TR A A R AR AR T, IRAb,
VR B AR R = E AR L — A R R R R —
Hont AR R A, REA R R K K
PR B RHE A TN B R o % A% 5 R LR A A AR o
TR, B85 47 U-Pb [E4 M4 2 500 Ma, #6875 16 R 5
AT REHAAA B iy 0 b T LR S AN 45, 2007) .

2 K3 URAE

HAE ST R T4 2 b 57 g L &5 LT —
Bz K W 24P Ay A (T 30V 4E , 2001 ; BE R R 45
2005; Xu et al, 2013) , HoA9 & {57 B 4b T4 5 in B AR
T4 R R 2 AR IR S N, 23 T LR K
2 53— i W TR R W 24 B i e E R 4
[E1(b) ]o XNl Z b2 A b oo iy B AR,
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Fig. 1 Geological structure map of Hainan Island (modified after Xu et al,2013)

HRAS AR B KA IR A A A o B A
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YE R % 22 IFIR] 9 1.60~1.45 Ga( By R4 1997 ;4
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FHAE R JE A A LG A A SEb A | (5 7 F
T HCE RS LT B RS BRI Ak AT R R D
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TR K FHIE AR, L NNE (NNW [ 75 45 4
18 FI NE-NNE 3E [7] 72 , Ry 5% 4 A 5 ik H A 25 75

S IE AR L T A2 )

HUAe A0 i B B TR o R 3 B B,
RS —mi b B B (1) A —a—wik B Bt
(ID) Af SE—m iR R B Be () , Hop 56 T BBk &=
BB B (Liu et al,2024) . A Se—HRA LB 1)
FENNW [1] 57 P)4 PIE JEk — T b 241 5 A e ik
(T804 2005 Cai et al,2017) , J5L 0" T B by 248~
376 °C; ERA BB CGE T B A B &—i Ya s
F/D BRI SR 213~320 °C5 A i—Tik iR
BB CID) hafb 4 & 30, BT Tk 150~
200 °C, H5 7 B A AL Y 0 (Liu et al,2024) .
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Fig. 2 Geological map of the Baolun gold deposit(modified after Ding et al,2001,2005)
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WEEH Re—0s 1b27% 43 B3 5 5 I 2 T4 i
FE RL 24 Be ) M i ER Ak 22 B9 5 BT ) 40 28 4F A 2 A
BRAb 2 I 5 T S 00 % 8 i, DA P i S IR R
&S TR AR TR (P2 T SF 1994, 2001) , If:
XA R AL

()RR R PR AR, K g
T 215 %% 2 Carius B (— Fl iy 0] V52 BE R 3% 355 22 3
O RS . BL ] B —W AR (-50~-80 °C),
W FE ARV 5 AR UCTHE A " Re—""0s Fi BEFI |
5 mL % HCI(HEFE 4 10 mol/L) . 15 mL (1 HNO, (i JiF
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40 mL B ALK LR T R B 2R

(2) Os [AI 1 7818 4 85 o 1l 22 10 R o
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FR KW S KA Os TR . 2R IR I 2
150 mL R VUG 2 Bepr b 45 H

(3)Re A RALIUE 4 . 78 1M IR 2 L H Al
T EE 2R, FINA 10 mL ¥ B
5 mol/L 1) NaOH B fb 44 5 o SR FH T T 325 79 25 B ik
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Fig.3 Field and microscopic photographs of ore in the Baolun gold deposit
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T Hu i Os {H (Stein et al,2001) , B M EFE T 7 Re—
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Fig. 4 Re-Os isotopic correlation diagrams of molybdenite in the Baolun gold deposit

x1 RSV SEARKERY Re-Os ERXFiR

Table 1 Re—Os model ages of gold—containing quartz vein molybdenite in the Baolun gold deposit

o — : Re/(pg-g™) : "Re/(pg-g™) ‘ ¥0s/(ng-g™") __ q%ﬂi"%/Ma
W7 (B AN i I E AN i W E) AHEE BEUER AHEE
BL-25-7-2 0.3641 0.2545 0.0006 0.1600 0.0004 0.5975 0.0083 223.8 3.1
BL-25-7-3 0.5971 0.1841 0.0002 0.1157 0.0002 0.4378 0.0059 226.7 3.1
BL-25-7-4 0.1752 0.1822 0.0004 0.1145 0.0003 0.4347 0.0061 227.4 32
BL-22 0.1196 0.1417 0.0004 0.0891 0.0002 0.3345 0.0036 225.0 2.5

T CE BT RIS R LSS ES A1 SHRIMP U-
Pb4E# 55 47 LA-ICP-MS U-Pb4E % . 1 = B} ©“Ar-
YA RIS B A REPA-PAr R B o R YA-PAr AR
% FIER 25 B} K A6 B 7 Rb—Sr SE I 2R AF % 7 4 1)
ZM (R 2) ., I LG ATk e Y R R 4
LIRS A 5 B, T R S A SRR A R P EN
SRnRE LN o Hor BSOS AR AR IR V(A T
225~235 Ma IX[A] , 1M 2 L3 2 3R A T & AR A 115~
100 Ma. 2 HAG 18— 50 sh 35 5 $R 4 i 16
WY G, B IR — A K IE sl g & T 245~
224 Ma 1Y X 38l 14 22 JE /722 Jo F5 4 (Zhang et al, 20115
Liu et al, 2020) , 5 30748 B 4F H AUE H A 1B .
FHE L 22 AE T 5 110~100 Ma 5238 HOR 4 07 I
JEAH G CTE B A, 19915 A E AR, 2014 ; i i o 4
2020) o T pE 5 A A VR R B 2 B B B
NS4 4 SV F & A 7 228~224 Ma, LI 425 PR
ARSI TR A5 T AR A R i —
PIPEST 1A N (Xu et al,2017) , A FAKLL CO.H
fE RELE A E5R %, 2020) AT R (Xu et al ,2017)
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Sobnak o eI 4 R 1 F U 5 78 R A KA
T )2 0] ¥ M T 345 1 32 sh A O (A% 255 ,2011)
RV IR & SCA R W H s IR R B IR AR R AE
(BRAT5c45,2007) , e B AT 5 30K 5 KA BEKIRA
KR G RAEEAE,2024) , i BUALS R BOR AL &0
RGNS, HAE 0™ B B IR A &8 A7 7
RN, F A RAEEI SR ] . A SGs
FEARH™ Re—0s [F v K S5 MR B 4R B E e &0
B 4 B AR5 K (224.6+7.2) Ma, 5765 1 &% B 52 4
TN B4 i VE I BR— 2 (B 5) o 254 X3,
H TS S, A AN AR & 0 R IR S D S
(225~235 Ma) {1t — A G Sh A e BB &R, L H:
S8 X 3 PE 1 A8 T2 /78 i F 4 (Zhang et al, 2011; Liu
et al,2020) . BUH™IAARARAE s HE & COL ARER
B, IF B AR B (Xu et al, 2017; J8 56 50 45,
2020) , E—AEDNE T /8 &0 I8 BT A8 B i
fi— sy vl . g B, DRI &0 8
Tt (ARG, el 1 A 5 B S A G sh A
Wo—78 A 1B UIAH G, SRy DX IR it — A 98— i
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R2 BHEBRIESVHERVAREFHEFEMERELRNERZHE (EKHE Xuetal, 2017)
Table 2 Geochronological data for the ore of the major gold deposits and associated host rocks and granitoids in Hainan
Island (modified after Xu et al, 2017)

WIRAFE MRS ik VR lE=ysE Y AF S/ Ma ORI
S RN SHRIMP U-Pb BRI P R 25147 ﬁﬁﬁ%i&ﬁ;ﬁfﬁ’tm“’
BT IR  ARIEH SHRIMP U-Pb liva) 249+5 Xie et al, 2006
KA IR HIRAEH SHRIMP U-Pb B BRRHAL R A B A 250+4 T A8 LB R) , 2017
XA IR B FASEAER Ar-YAr KALBI YA NAE K BUBEE A TP =B 241.8+1.4 (FFARIR) Zhang et al ,2011
KA IR AR T/ AR T AE H YAr-"Ar KT ALK B EE R A P =t 245.0+2.0 (FEIZR) Zhang et al 2011
XM IR HRAIEH OAr-"Ar T X JBE 5 ARAE 14 2 v 1 1 s B 242.621.7 (JFAEHR) Zhang et al ,2011
B/ N ey A (5 “OAr-YAr TP X B A A R TR R s R 243.2+3.9 (Z5IF4k) Zhang et al 2011
XMTIR  HIAEM OAr-"Ar B X BE b A ARAE B 1 1 R 242.0+1.7 (FPAEIL) Zhang et al, 2011
XALTIR  HFEAE A=Y Ar B X AR R R E = B 240.3+4.8 (SEHIZR) Zhang et al, 2011
EFHIR  HEEM HHL U-Ph FA AT BB 2 BE B AR 5 B A ca 236~245 A TRy , 2017
TR ARMEH LA-ICP-MS U-Pb v 240+2.1 Fk/NSCEE, 2009
WRH IR HIEAIEM LA-ICP-MS U-Pb el 23642 Xk B
ek HEMEH LA-ICP-MS U-Ph iva) 238+5 e T
wIew IR HIRAIEM SHRIMP U-Ph e 238.7x1.7 R PR
e R AREH WA= Ar Bk 236.623.5 FFEE 2004
TRUIK  AREH Rb-Sr&5ifLk R B AL A 23816 TR A HLT R, 2017
KA IR B ASEAER CA-PAr BT URT NBER AL S B AT I BB 230,42 1.1 (5RRTER) Zhang et al, 2011
EFTIR O EH K/Ar Sk XAk GUISESPa RS 231.5+3.6 AN, 2005
B4/ N7 SR (S OAr-"Ar TR RN ST R 4R R 228+5(FFATIE) HHAF PR, 1990
XALwIR R EH OAr-"Ar CFW IR AR AN B B 226+2(%MT4R) AP, 1990
XA IR BFAAER PA-PAr R NER A S R AP A SR 229.620 3(FFAER) Zhang et al,2011
XA IR BARBAER Ar-PAr KT R IR A T At 227420 2(FF4F L) Zhang et al, 2011
EFIR R EH K/Ar CEaE S Gl EPae 228.7+3.0 A, 2005
WK B EH Re-0s Z51f 4k S kb R 224.6+7.2(MSMD=1.7) AR SR
KWK ERAEH “OAr-YAr [0 DX B 5 AR B 2 v 1 1 B 220.7+1.5(FPAE L) Zhang et al,2011
KA IR AR 52 TEAEH] OAr-PAr H VP HLIX B A B B i = B 223.9+4.5(Z5HZ) Zhang et al,2011
ENHIR B EM K/Ar F Ak Y 24 bk 221.9+2.8 TS, 2005
TR B EN OAr-PAr SV Tk stk 219.420.6 (FFAERS ) & AE 2004
AWK B 1EH OAr-"Ar Ex N TGRS Py 218.9+2.5( %5 F4k) EPKA 2004
EFTIR  RTEH K/Ar ok YaE G HINESPae RS 212.843.0 AN, 2005
WXHIR EHKAMER LA-ICP-MS U-Pb BB A TR A 107.3+2.4 Wang et al,2012b
HIXWIR  AFAEM LA-ICP-MS U-Pb B AT TR A 108.1x1.7 Wang et al,2012b
XK AKAEM LA-ICP-MS U-Pb AR I P B B A 100.8+2.4 T EH%,2014
BEOCHR HWAEM LA-ICP-MS U-Pb TE R N A T S 100.2+1.7 TEAR% 2014
KM IR AR AR AR OAr-PAr Vb Hb X B A ARG B 2 Y s B 2434223 Liu et al,2020

S Y SR )
52 S5REHNFEHHXER

MR H T LORAE T T 2 M s
W AR AR AEH (Yan et al,2017; Zhang et al,
2018; Liu et al,2020; Dilek et al,2021) . 1, EI5Z
SO Rl A s 35 1 52 e AR BT ) 3 S P R A

S ) R e, TR I A L BT T 5L R
KA G A HT AL T A R 2% F (PR AT AR SE
2004 ; Zhou et al, 2006; Cai et al, 2017; Yan et al,
2017) .

TEEN SCH , 1 R B A7 AR RS A9 328 L 2 4 ™
Y& H (Zhang et al, 2011; Xu et al, 2017; He et al,
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Fig. 5 Timing diagram of major geological events in

Hainan Island (data sourced from Table 2)
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Abstract: Hainan Island, located in the southern region of the South China Block, has experienced a complex
tectonic evolution, notably influenced by the Triassic Indosinian orogeny, characterized by terrane collisions,
magmatism, and metamorphism. Within this geological context, the Baolun gold deposit, situated in the
exocontact zone of the Jianfeng granitic intrusion in southwestern Hainan and recognized as the island’s largest
high-grade gold resource, has presented longstanding questions concerning its metallogenic age and genesis. To
resolve these uncertainties, Re-Os isotopic dating of molybdenite extracted from auriferous quartz veins has
been conducted, yielding model ages ranging from 223.8 to 227.4 Ma and an isochron age of (224.6+7.2)Ma.
These results definitively constrain the mineralization to the Late Triassic Indosinian epoch, aligning it
temporally with regional tectonic, magmatic, and metamorphic activities. The deposit exhibits characteristics
typical of orogenic gold systems, including a compressional tectonic setting, control by crustal-scale faults, and
quartz-sulfide vein mineralization. Fluid generation is attributed to devolatilization processes during Indosinian
metamorphism, with additional magmatic contributions from the Jianfeng intrusion. Structural transitions from
compression to extension facilitated fluid migration along shear zones and faults, ultimately leading to ore
deposition. These findings not only confirm Baolun as a definitive orogenic gold deposit but also underscore the
exploration potential in similar tectonic settings across Hainan. This study provides a genetic model that
integrates metamorphic, magmatic, and structural controls, offering a framework for targeting such deposits in
complex orogenic terranes.
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Baolun gold deposit

RRAERERT RS0 F AL X 2K
R 08 T w e RTHEREETR
20027 7w, ERSMAERE B FEHFAZ T L
I R AEAT B A F K

FRIH, AEBEFHBLEENTERR”,

MEEELZN—KIETABRWEIET"
e oOF Mg ERABRARTRT P
o R B By 0 & A P s 58 R R L 21X
10' km® BIEHFRAFT RS  ARABEFTT H L
B S4 ML E IR IIE, AA—F LR LEE

B R AL I Tic) X

BERBAHEER P ITEE LN, X
EBIEEAREE AW BTE AR BE L
BB HATR I BN, G LRI 4900 7w,
P E A1 130 T e, b B A R @ AR 27%

A BRI B AR R R R W IR, AR KA E
Rk A LEE T RELAM, HAATL
TR T HiRiE SN LR ZRAE ZAMHERD I8
AR IR A0 1I3E WAL S 3 A B S AP
CRR P EF LR )

20254 88 H$33E-F 4

695



