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Abstract: The Youjiang Basin hosts the world’ s second largest Carlin-type gold province after Nevada,
USA. However, due partly to the uncertainty of their mineralization age the geodynamic setting of the
Carlin-type gold deposits remains unclear. During the past forty years significant efforts have been made to
accurately constrain the timing of these gold deposits, ranging from the early dating methods (with low
reliability) such as quartz fission track and fluid inclusion Rb-Sr isochron dating. to the midterm dissolution-
based bulk analyses of mineral separates such as sulfide Re-Os, to the latest in-situ precise U-Pb dating of
hydrothermal U-bearing minerals including rutile, monazite, and apatite. It has now been clearly considered
that there existed two episodes of Carlin-type gold mineralization in the Youjiang Basin ca. 215 — 200 Ma
and 155 — 140 Ma, probably in response, respectively, to the Indosinian post-collisional intracontinental
orogeny and the Yanshanian asthenospheric upwelling and lithospheric extension in southern China.

Keywords: the Youjiang Basin; Carlin-type gold deposit; mineralization age; Indosinian and Yanshanian ep-

isodes of gold mineralization
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Fig. 1 Tectonic sketch map of the South China Block and adjacent regions (a) and geologic map of the
Youjiang Basin (b). Modified from [3].
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Fig. 2 Mineralogical characteristics of Carlin-type gold deposits in the Youjiang Basin
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Fig. 3 Summary of dating results for Carlin-type gold deposits in Nevada, USA. Modified from [40].

KE B AR B R A R Rk K AT . MR I 4R BT R
(A R 7 7 I AN TR) o A YT A R AR TR 4 7 B
B AR 7T D AR KRBT R4 R 3 AP EL .

4.1 FE—HE(2007 &£ LLET)

ZR T EAR X — B R BF 5 & 1 Y
Trik BB AR MR RS YR T E e
PRk PR AR S A Rb-Sr 350 (A
=bE K-Ar 35077 BRALY Ph A AR i k00000
A XL VR ARAR B AR I B FE A K. R 275~46 Ma
CEL O, il 5 5 A5 K-Ar 2045 4L v
ACHEIN S PROB M2 DK R AR R 140 Ma, %42
W IR AB RV ZE M2 2 Ik > PRI I ) B 40 4 8% 1 /)
F 140 Ma, JRIGEENSTN S 2242501 F A 3245 12
T IS RN A4 PR 1 AR % 43 ) Sk (87. 6+
6.1)~(82. 96.3) Ma 1 100 Ma, 4 | 25
AT T H eI IR IR DT A Y b 807 IR 1Y
AEWS3M 55. 4 Ma 1 63. 4 Ma, {H il Fi (205
T SCHAEDT B B A A AR Rb-Sr 25 B 28 325 0
PRI 40 R A AR 9% 43 51 A (259 £ 27) Ma Fil
106 Ma, T FH 45 il B2k v 10 37 1A f 2 4
FIHGR ph AR 28 =~ B 47 Rb-Sr 25 B 26 B 42, 315 4
T4 B AER 2 5k (267 4+ 28) Ma £ (206 +
12) Ma, MZE3 3R 45 AR 4 B4k 0 1 Pb B4R %
AR AT &0 RIAEIR A 130~82 Ma,

M R E AR AT LA 1 Rl — iR AN R
PRECAN R 7 3 78 7] — 0 R B v] ARAF AR A — B 4F
B o XX Ty AT A (1) o A o A
I, = 1 A & 2440 2 FEARAIG , HLH R R i
R BRI AR T B0a S P i R iR 3157
XFARHA (0 ] S 7 A B R i) o PRI A 1 AN 3

FRARARI A 5 (2) A T A LIRS R —
TS DU 20 4 7 i, AR ME IS T 402 Hb TR 119 5 41
OB B FEA R AE R A AR R,
T3 BRIFE 2 BH A AT AR AR AR T BRI B T
SELPIST I BRTG 3 L FLR AR e B R T % Rb, Sr
S W R W A ME LA R B L E AR
JEET () Ph AR A 1 75 BB E TR AL 25
BRI 46 Ph R R 4 A%, FA AR RANH 2 P
I, BRI AR IR IR ST TR AR B
4.2 FETHME(2007 £ BT YRR EESE)

Wit 2 53 A 0 T B i 25 X — B B
ISR BT 0 48 vk AR AR T — LB 19 4F 8 s
(5O 3 340 45 B fL 4 Re-Os 351
BB PR A A Ar 397 07 A Sm-Nd
PO Sy RANR

Er R B R R A VT A R AR & TR
REEME ST Y, e FHIE AR AE B R
G IR, BRIEELAES I Chen 457 3RAH4 1R
WA IR ERD FFDH Re-Os FERT LA 7
MR (193£13) Ma(MSWD=9. H)F1(204419) Ma
(MSWD= 24, Xf i By ¥ by Os [F] fi Z& 2H W16 K
1. 127 F1 0. 85, %I 528 = B Ar-* Ar 4R —
s Chen Z& RS AR TR AN 4 F &8 R vh F0
) Re-Os %5 I £RAFE 4 A (235 4+ 33) Ma F1 (206 +
22) Ma, XF R 014G Os R 2 4 B R 0. 51 Al
0.833Ge ZE S 3R M 4B IR 2T 1 Re-Os 25
IR AEIS F (233+42) Ma(MSWD=59) , X W B ] if
Os [Alf ZR4LRL(E A 0. 59,

WARAEAE A R0k e TIRUA i e 2k A BB 0
PIRTR G , Bk th 5 S0 A S 2l BOR 28 = B

https://www. earthsciencefrontiers. net. cn #5474 ,2024,31(1)



272 B B Rk %) R F AT (Earth Science Frontiers)2024,31 (1)

B4 ALaRERELT K 2007 £ A8 RT BHRARE R
(i scik[ 63 1B 80
Fig. 4 Summary of dating results before 2007 for the Youjiang Carlin-type gold deposits. Modified from [63].
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Fig. 5 Age constraints obtained after 2007 on the Youjiang Carlin-type gold deposits by
bulk analyses of mineral separates (data from [63.66-75])
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Fig. 6 Hydrothermal rutile (a), monazite (b), zircon (¢), and apatite (d) from the
Youjiang Carlin-type gold deposits. Modified from [ 81,89-90].
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Fig. 7 Summary of in-situ dating results for hydrothermal accessory minerals from Carlin-type gold
deposits in the Youjiang Basin (data from [39,81,85-90 )

R IR AR IR Z DT T 2 W3R 30 F AT
e — A BB R4S U-Th-Pb 4E#24Eh T 150 ~
140 Ma WHIE RGP 5 & & 880 % U4 By
TR AR 2 15 BB T S R IR 4 o™ =R 142

Cherniak™* #1 Millonig 25 2% 1t T A [
WP I AR A s 2o A v e 5 2 3K S A
Y1 U-Pb 1k 5 14 2 P P i B 0 — & 240 > K
AW RS L R A e A )Y 28 4
AR, Zhao ZE-N N Li 452705 X HoA & 22 A 1% 5
[y REE 5 RBFSE BoR » RS 6 778 52 Z2 W0
FU I S AR AT T DAAR S b 12 S S K
WAEE R ] SR BRI, R, T B R
RS AT AR SR FU R B2 KRR BT it . b
BT R A I AR A 2 R A R A R AN
(D A WS B AT MRE T ARG SR AR 254, o
28 17 3 I 3O AR AR A s AN kAR5 s (2) IR IR
PARAC2 B R, S0 R 0 R FLE A i =&
PSR EAHIE] 150 °C LR B AR BUR R 4 D7 iR

FERT T 300 C I LES s (3) PR Y 538 Pb
W IEAF I8 A i) —AF & 21, oK s R R AR R 24
oy ol T T S AL A I 2 L B S 4 A AR
(DO BEAANE U-Pb &} AR 7 2 7= A 5 B — 2
PIAERS (L 7)o X SEuFHE R I, 4 21 (B K A Fn
JEATI) U-Th-Pb A& £ K 28 75 J5 I #08 oh v sl 4™
O & AR S, B AT A AR I T DL S SR AR 1Y
S35 RIDE L

ZE LR BGRES G Ah E A FE K
B A, U-Th-Pb @ 4ES5 R U1, A7 V14 o 32 22
KEPIII R ST S ERH (& D (D UFEFEH
REM S RIE B T 1 =Bt (2) LKA 206
1 VEARK R 4 R\ E S MR RN &0 K
BT B AR S B et B RIS vk AL
FHbEB T 800 Au BRI &, HATReAAER T A TLA
MRS 0 R . [FRS, BIaRAEA2E TAE
T P KA AR AT BB R &0 IR TP I 7E 1Y
e s AR A

https://www. earthsciencefrontiers. net. cn #5474 ,2024,31(1)



276 =

. Bl E R 4 b F AT (Earth Science Frontiers)2024,31 (1)

5 g

5.1 AIIZMEHREET RMRT BT =&

XA VLA bR AT G 0 PR B AR A R T 5 i e
RIS R o | 2 N 2 B W R AR A IR L A3
WI2h 215~200 Ma F1 155~140 Ma, A4 T E 3 11
FFRELLIH . BRI, 3 PR A B 4 AR 25 8] B i o A
AT 247 HFHALY Re-Os. 48 = £ i
AOA- Ar FIJTARAT Sm-Nd AR 45 5, If45 &4
W ARIE R, Yang Z855%) Fl Wang"*" 28 D) 3 5 by 24
R F A VG A & Mk R SR A P I S0
PR CUNZK BRI | S8 A pk A i B 45 PR J T3 1 0 R
RIS G, 77 T 2l AR T S 8 2 v 9 4 PR (B
F A ARSI R TN G 1A 48, 4R
AN 8a 7R « (1) 4 Hh P A6 K AR T 45 4 0 R 11
eI EER T A Sm-Nd AT (0% 07
BIERZE TR AR T 0 S0 K e LLHERR X
OB W RN AEAE M 1L 10 5 i A Sm-Nd AR i
() KR A8 R TP B 1Y Re-Os SFRTAR R 5
S AT R 2 WONEN S, 53— 5T . Su
ALK L TBRALY Re-Os 2, A 11 Sm-Nd
R RO S AT R RO A = B R A
10 Ar-" Ar AF IS T RE AR B IS LR AR, BT
b, Su 26 LA VT 24T Ry L K S N Y & R
R153 A PNl ST B BT R G5 L THETE BT L
W1, M TR T E S .

7 LB BT )V R I A TR, BRI )
VRl DX JERANE R 4 3 AT DA e b Al 7 2 s R R Y
SAIRBY R B 23 M8 42, NEL 8b R, IR 4 41
AR BB A B U-Th-Pb 4Rl 45 5L i
715 > FRE LYY ) AT A 1 LT3 A7 A2t A D55
PRANEZEFOW M T EI . Rk, A VLA 1R
MAL G PR AT e 32 28 BT e 10 0], HR Wi H
{2 [B) 434
5.2 WHIRW 1EAMEN?

T3 B I ) [ U B RN R R R E
WIS VR A0 38, S A R 4 6 1 R A B9 B3
B A7 DIKARIR 49 IR A 6], LA-ICP-MS J5
A JFE AL U-Pb 2 4F 45 R 48 8 a0 IRE DT T 4
200 Ma,#j 190 Ma.,#J 140 Ma. %] 45 Ma “5:Z %
PORE sh B0, BT A A R IR Jin
SEVN R KRR Y Au A1 Sh-Hg BB 75 F 43 19

I =g 1 N S B TR G VAR R N
a7 W AR & om g gt T4, A . Tan
S ARASIZ R P 5 4 T JG A A A G &R A
A 1) Sm-Nd SEBFZAE IS - (200, 148, 6) Ma, A Ky
EN ORI AR R — 355 Au Wi o 56 (R TR HOR
TGS M5 & 4 W™ 58 S A i O K A 1Y
Th-Pb 4E# 21 148 Ma"* , 8] Au B B T 5
PR, 56T 207 Ml 5T 3 58, KRR 4 57 K Y Au
H1 Sb-Hg Bt VE H Al e J& F W] — il R4 : (D
ST M AN BN AR B — B0 T R AR AL
AWM. kKB B ZHRE BT IEHNS
JtT0 ST (2) AR FE AR N T 2[R R B
B Au Al Sb-Hg ™ {0 JE & T 51— L 8 Ak 1) $08 0
PRI (3) BB G A ) I RN A R
BRI RN 38 A 0 S R ek, /R AR 4
AR B B BIRHRL 225 5 () ) S5 R B A B
T d A 1 7 fif A IO A R SR AL 72 . 5 Au
A% YA 6, A8 R Au BT AR A AL
o

X3 Ty A U-Phb AR08 1) 2 011 SO Rl 2
AR 22 5 AT RLE A A 2 P ke T REAT 75 LA T IR
A FEARS R ) A R HERR B R B LA
PR 1 . S AR T 2 AR 0 40 14 7
RVFHLR . 5 &MY KB R RE R
UE  [F) B A MR T 8 A 7 VR i 58 38 TRl 38 e AR AR &R
EFPAPE TR ATATR L LS Rl —A ity A [ 2 4F i
HAH B ALUE .
5.3 AIIZMEHREET KNI NFEES

oA AR A VT A B AR R U B R T 2%
BT B A AN B o 7 AR PN Y R AR R A
WAE T2 5 WP — I & =G ¢ LU IR R IE %
THWATR . DA VLA RARA G0 AR 8 AR
IR VR 5 m AR 38 =il W-Sn 24 @ 4
EEHARNER, —E R EZHE TS N8 112
R ANTERE . AT E M R 00 DY AR AR
AERRR T LA WA A5 VT 23 & 7 5 30 5 Ak
&8 WA VE T, 20 % A 215~200 Ma Fil 155 ~
140 Ma, 35t Al DLRFH B A g 5 AR 1 i R Ge il
P AL R L 3l 2R 7 5

B A5 2= R B 7 ReOs. &
BEOA-Y Ar A A ST FIEE T U-Pb 4 4F
HOR ATEE PR E T A m Bl AR i i W-Sn £ 42
BRI B S50 BN, X e R E 2P

https://www. earthsciencefrontiers. net. cn #5474 ,2024,31(1)



Iy
*
&
s
CE
i
&
%

o/ . F A% (Earth Science Frontiers)2024,31 (1)

277

A8 ALadFHALT RRT FRiER: QBT EMHE; (D HKEME

Fig. 8 Age spectra of the Youjiang Carlin-type gold deposits by bulk analyses

of mineral separates (a) and in-situ precise dating (b)
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Fig. 9 Metallogenic dynamic models for the Indosinian (a) and Yanshanian (b) Carlin-type
gold mineralization in the Youjiang Basin. Modified from [12].
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Fig. 10 Spatial distribution characteristics of Indosinian (230 —200 Ma) and Yanshanian (160 — 130 Ma) metallogenic
ages in the South China Block (age data from [3,12,99-114])
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