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Abstract: Yixingzhai gold deposit, located in Wutaishan-Hengshan gold district, 1s the most important and largest gold deposit in
Shanxi Province. Spatial distribution of the four breccia pipes shows the well relation with gold mineralization in Yixingzhai
deposit. However, robust constraints on the timing of the breccia pipes formation in this deposit are lacking. The relationship
between the gold mineralization and breccia formation is also ambiguous. In this paper, systematic U-Pb dating of garnet crystals
from skarn breccia and zircon grains from the quartz porphyry were carried out by using laser ablation-inductively coupled plasma

mass spectrometry (LA-ICPMS). The garnet grains yielded the “"Pb-corrected weighted mean **Pb/**U dates of 14042 Ma,
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which is remarkably consistent with U-Pb age of zircon grains (14141 Ma) from the quartz porphyry in this deposit. This

demonstrates that the formation of breccia pipes was genetically related to the coeval magmatism. Therefore, we proposed that gas

and hydrothermal fluid released from magma increase the fluid pressure, causing the formation of breccia pipes by cryptoexplosion

of the wall rocks. The age of the breccia pipes is also consistent with the formation time of gold mineralization, suggesting that the

hydrothermal gold mineralization may link with the fluids released from magma.

Key words: garnet U-Pb dating; breccia pipes; cryptoexplosion; Yixingzhai gold deposit; petrology.
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Fig.1 Geological map of the Yixingzhai gold deposit
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Fig.2 Photographs showing the quartz porphyries cut through (a) and contain skarn breccias (b) at the Tietangdong; No. 2 gold-

bearing quartz vein cut through the breccias (c); black and idiomorphic garnet in skarn breccia (d)
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Fig.3 BSE image showing the homogenous garnet includes diopside (Di) and hematite (Hem) (a); the diagram of the correlation

between andradite (Ad) and grossular (Gs) (b); microphotographs showing garnet includes vapor-liquid (¢) and vapor-

liquid-salt fluid (d) inclusions
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Fig.4 Chondrite-normalized REE patterns of garnet (a); the

diagram of the correlation between uranium and total
REE contents (b); representative time-resolved signals
by depth profile analysis (c) of garnets from the Yixing-
zhai deposit
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Fig.5 Concordia plots and weighted average **Pb/**U plots of the garnets from the skarn breccia (a, b) and zircon grains from

the quartz porphyry (c, d)

Gy A Ay A)  RUTU F AR TR AR A
fn g T A YOI SR S8 S TR A A R A AR, B
85 v B R A R AR AT S U R A R AR (]
3a) , Ul W55 4 A0 b U AT RE A T A RS th L LA
ICPMS 73 i 5 5 W s U {5 S JE % Ve, R U
o afi Tamad (Ko AMATURNSRY
M o R & B B AR A E AR SCHE (I 4b) , 3R 45
AR U S i 2 2 5 T BORA, B e R
AR AR AR A U S5 TR A2 5 B R T T R
£ F (Jamtveit and Hervig, 1994; Smith et al.,
2004). 5351, U FIHE 1 (Y 1EAH SCHE AL — 20 DLW 45
A0 U AL AR 0T R A A i
1JC HIL ] 3@@( , 1 A [U4+ ] w2 [Fe’" s Al ] N
[Ca™ Jy+2[Si* |y 8y X AR HLHI (Gaspar ez al.,
2008; Deng et al., 2017) ,#F—0F 5L T 854 41 U
T WA T 1 dn A v
4.2 ARSI B A iE A0 B E AL F

KT SUREFEM DX A A Bk e 5 108 i R AL o )

B, H AT AT A N 5 XA AR AR B AE
AH O (X 7% 5 45, 19995 Shao er al., 2008). X1 , %t
T XN T 2R )RR T A R T R AL
M AEAE B R 4. 00 2% R PR AR R R Y
TE BB B FUAIL 1 A7 5k 25 19 22 51 (Shao er al., 2008).
S vy A R R 1D L AR R AR O S R PR TR L
FOCABEBEE) PR H ARG, R A KIS 2T
22 TR T SR I A A TOUS RN L e AL 7 AR it R
SO 1 0 A IR 245 T i, A1 b Yl S R R 1D L £
Bk e B 09 98 B I 8] 7 24 55 A7 9% B 25 19 4% o7 1 ] —
o, Bl 25 AL AR R SA 1 0008 B ] Dy 14242 Ma
(Zhang et al., 2015). SR , 40 5 Al 01 4 X 0% £ B 5
AT 1) T 180 0 0 N Oy S 25 S T e ) 4 A I T A
W W 2458 78 2 R IS & AR TR SR 2O A A TR
bR 20 ik AR FOE LS W X P 4 A B B ] —
. w2 AE (1999) X F 4 7 B ok Ui 44 40 38 (R E 47
T OArYAr ST\ R A KO B ] AT BE

131-£3 Ma, P51 Ay B I8 A 0 <5 X0 U8 £ B 5 fA7 119
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JE W B 8] W T 3o 35 R g 1 1 (Shao ez al., 2008).
HH R, 543 2 3 A U4 F8 T XN Bk 5 14 A
A BEBE A A 25 B A0 A b sy G BRI 4 A4S £ iR
A B8 BN H A ) L P A M R R R
1985. 1l 75 BEURF H 265 4 07 PR 0T M BT 4% 1 M
B R B 5T ) . AR SCE b 2k 5 R Y R A AR R
TSR A ) U-Pb e 48, 3¢ B A Bk 19 08 B 8] 1 BR
9 140+2 Ma( & 5a.5b) ; i#F — 2 XF U1 B £ 8% 2 £
B A0 TE BE A R B A7 B U-Pb [R) 57 2 40 B W R 2 T
8% 5 R 8 BLET E) ) R BR O 14141 Ma (& 5e.
5d). PL bW ST 25 S 3R BT, Bk Ik A AR Bk 5 TR O R
B 5] T LA BYORS  BR A2 7E 140 Ma 247 . i, X%
W X AN ABRAE R RIE R AR, B S A
PePE A MR AT ELHE I SR B R

RUE W X N A B2 8 A0 4 8 Tk i 40 A e 25 1)
FHA SRR H W Z A A A R
1 AT 4 A RBIE 5 3K A5 19 F Bk A TR OB e )
(140 Ma 22 47) i 3 K F & 8 Ik v A 9 3 1R 00 55 14
B OAr-PAr4E 4 13143 Ma( 2545 ,1999). SR,
Mo AF (1999) L XF 55 — & 4 £ 95 bk AR 5T R
T OArYAr 2 A H AR AR 25 O 15142 Ma.
AR IZAE W 5 T F RNV A, A0 kR D)
BB A A R (R 20) . B 4T R A A
B ik A i S B S M 0 R B AT R R R T A B ik
AR A AR Y A R0 O R TR F R A I
oK AR v — g AR A BT RE S 43 ok TR
Ty 2 0 AR 5 BRI S 50T AR R A O 5 2R e o
(15142 Ma) ; 1 7 3 v 350 20 0 1A £ 22 1R ] i B
B WA A B A R L AR AR T AR U AR AR 1 4 R
(13143 Ma). fit it , Zhang et al.(2017 ) & izt X 0] 25
R A8 0 5 &0 A OC M FESH 5 2E 4T T Re-Os
) 7 8 4R, 45 R &0 1 iy i ol 141+
4 Ma. AR 5 1 B 25 2 T8 B 8] £ 15 22 5 Y
SEA—E, R N FE T IR T AERA T ST k.
A1 B BE A B30T - [ B R . A AN R B A 4 Y A T
1 2% A1 0% I AR A 2 A A 4L T) o 3R 4 43 B 2R W A
™ TR DA R 5K e AR (Li et al., 2014).
KL, 2% F8 4 07 Ik i TR BT 6 5 B 4 1R A6 43 5 1y
B RO AR EL A T A A TR B R

WX 4 A A R A T 1) 43 A1 A2 4 3 4 ) A REAE
M, PR E AE NNW (] Wi 241 NEE [m] 2 S Iy 24
&AL E AR IR IS, LT A0 A R AR
T RESIWALS  RE o Tl R & A R E A

CREEBSE,2002). 5351, 38 BIX 928 150 A B 4 ]
22 5 1 JC A AT R SR e R4S 00 TR B AN (R T Y
T8 R R 1D L SR R o )l 26 ot )2 AR X B ke
L 93 TR P 2 3 AR A7 38 3 R B 2 A5 L e 4 fh B T
BV B, PN e SR B B, R B R O AR
Y5 20 R AR S AR S BON R R 2 TSR A
He v RV BB TR AR R i Ak I AR R 4 X U
WA B I A BB A IR AR A S A
AW PR W 2R 1R LB RS AR T L R R A ST
K AE BRI TSR A0 SR T BN TR R 3, B B
R R I K, R BE PR R 3 R i, i 2
A [ [ A 5k 2 A 22 AR s B T TR BRY
AT f R AR I AR R B XY U B R A A R
a7 B T B 2 TR 0 o 3 I A R B 2R T 2, DY e T
VA B R 300 W 2 R B A R T BT E Y
RAEG P, R R R AR B AT IX

5 ke

(1) ff B T 45 18 A 19 U RLOSURR AR HIL I i 7%
X FLEWAE T s v, A i A B U-Ph 4
% AT LAKE i FR e HJE Bl B R] . Bk 3% A6 A R 5 R iR
t A A A U-Pb e 4F 25 R R W, A 0% o 8 09 8 il iy
) b PR A 1402 Mas 1 U1 H Bk A 0 A 98 5 5
M 452 for A % BR 22 1 A1 0k & B8 JE U Ta) 9 T FR
14141 Ma. [H I, &k I8 il £ Bk e (a7 19 T2 0l 1)
A5 0 FR A2 12 140 Ma 2 45 .

(2) Bk A 8 BB L5 B8 A AR A B BN
BRI ER 2R R SR AR A B VR R S 43 S 0 SO T A
O A R TR K

(3) SUXEFEWIX 4 1 Bk o f1 B 0B st ] 5 A
YEBE 7 A A A Y B ) R R 25 N R e — B, R
WIZH IR 4 8 09 T8 A 5 B 252 067 43 5 0 0 B0
BT AR B A ) R I AR

M AR I LA-ICPMS #= &, F 484 5 47 13 21
TP B K F(KR)F & L F ML I 8,
AN TAEM T EAFE T L EE A F AR RS F
XA FE, P ERRF(KR)FHRT LR IR
FAM KR A W8, oA T A A ST AR A B
TE R, f2 kT A

M & LA F] B M (http: //www.earth-science.net).
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