36 3
2017 5

Geological Science and Technology Information

Vol.36 No.3
May 2017

doi:10.19509/j.cnki.dzkq.2017.0313

’ ’ [l

1 1
’ 4
2
9
(1.
- . sTh//U
206 py (2569£41)— (2 014£38)Ma
; 206pp /238y (136+4)Ma,
(136+4)Ma
i ;U-Pb ;
:P597
(G ,
. o U-Pb
( N )
. U-Pb ,
o . U7Pb
, 131 ~125
[11-15]
Rb-Sr Ar-Ar
, 140 Ma"®?,
( )130 Ma . s
: 2016-11-01 :
(40872137 ;
(BQ201320)
(1981 ),

05003135 2.

O.l!

b

(2 492482)Ma,

[1-6]

Mal 710 .
2.8 Ga

[1].

)

LA-ICP-MS U-Pb

U-Pb

050081)

,2017,36(3):103-109.

, 207 Pb//

TTG

:1000-7849(2017)03-0103-07

LA-ICP-MS

~

(D2015403013) 5

U-Pb

N

[20-21] )
.’

65.0 km?*,

U-Pb

[17-19]
°

b

(ZC2016060) ;

. E-mail: goldcc@163.com



104 2017

SN R o (
EW . N
; ) ,
, NNE—NE | NW C D,

ArFt ff N Q. Q,
A F; Bu, 7 Ly F
A 0 f
"‘L Sy

387 44"

Q. | iR
ArFm L]

e, 4 it &l 7] muern
9o A e
9y e |
L7 .
4 ; ECET T

EE LT

s

SEEREL
| o] 118K
Fm‘n;
B B 1 41
IR B 4 Dk
W 4
R H

W B2 B

T Foe N
= 3i

38734"

113°57 1140837

Fig.l Regional geological map of the Shihu gold deposit

101 180 s o
1) H YSh]. ° U_Pb ( )

(LA-ICP-MS) . ArF
193 nm s
o o 33 pm,
s 10 Hz, 30 s, He ,
. Ar N, o
, , s Resonetics-S155,

o ’ b

(CL) iCAP Qc., ICPMSDataCal-***"

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 : U-Pb 105
U-Pb Isoplot/ CL, .
Ex ver3 2s] . . , ,
3 Al ’ 5
, s [17,26]
3.1 s
. X 60~100 pm . 2.
. ( 2), Th,U ,»w (U)
R 279.53X10 °~2 156.91X10"°, 405.98
, . X107°~1 381.56 X 10°° ;w (Th) 20,91 X
, , Th/U , 107°~969.45X10"°, 102.06 X 10 % ~
; Th/U , 290.50X10°° ; Th/U 0.03~0.89 ,
; Th/U ( 0.1), 0.27, Th/U 0.1,
CL, ’ H
(2 260+33)Ma  (2569+41)Ma (2 350+32)Ma  (2324:39)Ma (2 128-35)Ma
(2 150 =35)Ma (2 568+ 42)Ma (136 = 49)Ma (2 287 +36) Ma
(2 373 +35)Ma
2 358 239)Ma (2 353 £35)Ma (2 469 £39)Ma 0 i
2
Fig.2 Cathodoluminescence images of zircons from gold-bearing quartz veins
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1 LA-ICP-MS U-Pb
Table 1 LA-ICP-MS U-Pb analytical data of zircons from gold-bearing quartz veins in the Shihu gold deposit
232 T 238 J Th/ t/Ma
wy/107° U 207TPh /2 Ph(1g) 207Ph/2%U(16) 206Ph /238 U(16) 2TPh/26Ph(16) 206Ph/238U(16)
YSHI1-1 110.18 1017.47 0.11 0.139 14+0.003 6 3.978 34+0.115 0.204 940.003 7 2 216+44 1201+20
YSH1-2 264.61 1370.36 0.19 0.129 940.003 2 4.127 04+0.133 0.227 440.005 3 2 098443 1321+28
YSHI1-3  290.50 737.44  0.39 0.157 140.003 9  6.750 640.229 0.306 840.007 3 2 424443 1725436
YSHI1-4  203.67 943.74  0.22  0.146 840.003 6 6.043 240.193 0.294 240.006 3 2 309£43 1662+31
YSH1-5  263.29 508.33  0.52 0.147 740.003 7 6.054 8+0.215 0.292 740.007 4 2 319443 1 655+37
YSH1-6 173.07 771.27  0.22  0.178 740.004 7  6.949 240.243 0.277 740.006 0 2 643443 1580+31
YSH1-7 102.06 417.43  0.24  0.171 140.004 2 9.843 240.301 0.412 940.008 8 2 569+41 2 228440
YSH1-8 38.37 599.49  0.06 0.150 340.003 3 9.360 440.289 0.446 440.010 6 2 350432 2 379+47
YSHI1-9 20.91 649.19  0.03 0.150 440.003 2 7.874 240.207 0.375 740.007 0 2 350£37 2 056433
YSHI1-10 263.80 1182.10 0.22 0.126 04+0.002 7 4.035 440.133 0.229 440.005 8 2 042439 1331+30
YSH1-11  134.89 392.18  0.34  0.054 4+0.003 7 0.156 34+0.010 0 0.021 3+0.000 7 3874152 136+4
YSHI1-12 97.79 592.69 0.16 0.144 840.003 1 7.242 240.227 6  0.359 2£0.009 5 2 287+36 1978£45
YSH1-13 201.63 857.89  0.24 0.152 4+0.003 1 6.052 64+0.170 5 0.284 540.005 8 2 373+34 1614+29
YSHI1-14 508.17 569.35 0.89 0.164 840.003 9 6.253 940.180 9 0.272 9£0.005 8 2 505441 1555430
YSHI1-15 490.22 2 156.91 0.23 0.124 0+£0.002 6 1.936 0+0.049 6 0.112 24+0.002 1 2014438 686412
YSHI1-16 76.02 569.01 0.13 0.5353740.018 8 63.297 44+3.878 9 0.772 8+0.033 1 4342446 36914120
YSH1-17 116.06 490.32  0.24 0.158 5+£0.003 1 8.472 64+0.219 2 0.382 840.006 8 2 440+33 2 089432
YSHI1-18 653.45 970.16  0.67 0.143 44+0.002 7 5.349 04+0.132 6 0.267 9+0.005 0 2 269433 1530+25
YSHI-19 44,58 1244.85 0.04 0.117 1£0.002 3 3.247 140.088 9  0.199 04+0.004 1 1922+35 1170+22
YSHI1-20 28.86 279.53  0.10  0.157 24£0.003 0 10.688 04+0.259 3 0.489 240.009 3 2 426+32 2 567440
YSH1-21 182.49 1248.45 0.15 0.161 240.005 0 3.563 740.154 0 0.157 4+0.003 7 2 469452 943421
YSH1-22 191.19 654.50  0.29 0.146 540.002 8 5.859 140.142 8 0.287 8+0.005 5 2 305433 1630+27
YSHI1-23 407.23 878.88 0.46 0.132 14+0.002 6 4.603 6+0.142 1 0.250 740.006 7 2128435 1442434
YSHI1-24 50.13 496.62  0.10 0,148 14+0.002 9 6.794 6+£0.184 2  0.329 640.006 8 2 324=+33 1836+33
YSH1-25 136.71 695.46  0.20 0.142 840.002 8 6.090 9£+0.197 1  0.306 4+0.008 2 2 261+33 1723+40
YSH1-26 969.45 1653.30  0.59 0.221 64+0.0058 6.396 740.237 2 0.205 6+0.004 6 2992443 1205+24
YSHI1-27 433.03 1553.98 0.28 0.133 8+£0.002 7 3.664 9£0.115 0.195 340.004 3 2 150435 1150423
YSHI1-28 79.49 657.56 0.12  0.150 640.003 1 7.317 040.191 0.349 240.006 5 2 354435 1931431
YSHI1-29 111.96 776.64 0.14 0.152 340.003 2 6.723 4£0.192 0.316 940.006 8 2 373£35 1775+£33
YSH1-30 261.97 1381.56 0.19 0.130 640.002 9 3.609 140.140 0.196 24-0.005 4 2 10640 1155+29
YSHI1-31 222.54 1034.78 0.22 0.152 4+£0.003 3  4.658 6+0.114 0.219 740.003 4 2 373437 1281+18
YSHI1-32 160.08 537.94  0.30 0.171 0£0.004 3 8.667 0£0.241 0.364 340.006 0 2 568+42 2 003428
YSH1-33 643.18 1337.82 0.48 0.145 240.003 3 3.900 84+0.098 0.193 14:0.003 0 2 290+38 1138+16
YSHI1-34 62.90 409.70  0.15 0.161 3+£0.003 7 7.790 04+0.216 0.347 340.006 5 2 469439 1922431
YSH1-35 217.13 1179.91 0.18 0.151 040.003 4 6.206 34+0.174 0.295 040.005 4 2 358439 1667+27
YSHI1-36 189.64 405.98  0.47 0.160 240.003 8  9.000 3+0.263 0.404 04+0.008 1 2 458441 2 187437
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Fig.3 Concordia diagram and weighted average age diagram of zircon U-Pb data from gold-bearing quartz veins in

the Shihu gold deposit
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N Ma, (2077+£13)~(2 024
214 2 +2DMa B,
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[12] ,
’ b
, . ., U-Pb (2 4924+82)Ma,
s TTG [14] s ( [11,14,32-36] TTG 2 5
“ ”> R (}a ,
2 ’ b 3 ’
, , ( TTG )
2 800 Mallz1s:2728) ; .
2 800 Ma*”"’”* ; [11.14.32-36] TTG .
TTG( - 4.2
- ) ’
2 500 Ma [14,32-34] R
[11.35-36] i .Zhao 139 ,
U_Pb ) ( N
) . . )
(2 523%14),(2 499 £10),(2 486 % U-Pb , o
8)Mao N ’ .
(2 510422)~(2 507 =11)Ma, ,
(2 507+14)~(2 502+£5) o
2
Table 2 The main related age data of the Fuping Group
/Ma
1 U-Pb 2800+ 2 800 Ma )
[30]
2 U-Pb 2 700~2 900 2 900 Ma
3 Sm-Nd 2 790+ 2 790 Ma [31]
4 U-Pb 2 800+ 2 800 Ma [29]
5 Sm-Nd 3290418 [12]
6 U-Pb 2 825 [27]
2 800 Ma, 3 000
7 Sm-Nd 2 886 [28]
Ma
8 Sm-Nd 3 352+50 2 800~3 400 Ma [13]
9 U-Pb 2 690+60
TTG [33]
10 U-Pb 2510
11 U-Ph 253548 TTG [32]
12 Sm-Nd 2 500~2 550 ( ) [34]
13 U-Pb 2505+7 TTG [14]
14 U-Ph 2500+ (25234+14),(2 499 £10) (2 486
+8)Ma
(2 502
15 U-Pb 2500+
+5)Ma (2507+14)Ma _
[35]
16 U-Pb 2 500+ ’
(2510£22)Ma (2 507 £11)Ma
(2 077 +13) ~
17 U-Pb 2 050+
(2 024£21)Ma
18 U-Pb 1872419 2500 Ma [36]
19 U-Pb 2 550+4
s 2 550 Ma,
20 U-Pb 2 490+10
2 470 Ma, [11]
21 U-Pb 2470£9
22 U-Pb 2 440+10




108 2017
( ) TTG .
N (3 (136 =4) Ma
’ o , (1364+4)Ma .
135~125 Ma , ,
[7-8,16,37] ., , 7] o
SHRIMP U-Pb (125.043.4)Ma;
o [1] Pelleter E,Cheilletz A, Gasquet D, et al. Hydrothermal zircons:
N N 3 LA- A tool for ion microprobe U-Pb dating of gold mineralization
ICP-MS U-Pb (126.44+2.4), (125 + (Tamlalt-Menhouhou gold deposit-Morocco) []].Chemical Ge-
2.0),(126.24+2.0)Ma;  [1%] LA-ICP-MS ology 2007, 245(3/4) :135-161.
[2] Zhou Q,Jiang Y H.Zhao P,et al. SHRIMP U-Pb dating on hy-
U-Pb drothermal zircons: Evidence for an Early Cretaceous epither-
(130.5+1.8)Ma, U-Pb mal event in the middle Jurassic Dexing porphyry copper de-
(130.8+1.3)Ma, U-Pb posit, southeast China[ ] ]. Economic Geology, 2012, 107 (7):
(1314 2.0) Ma, U-Pb 15071514,
(130+ 1.4)Ma; [37] Rb- [3] ZhuJ,Peng S G,Peng L. H.U-Pb dating of hydrothermal zir-
cons from the Neoproterozoic Liushanyan VMS Cu-Zn deposit,
St (135+8.8) Ma, Central China; Evidence for a Triassic deformation event[]].
135 Ma, Resource Geology,2016,66(3) :227-239.
. [4] Burda J,Gaweda A,Klotzli U.U-Pb zircon age of the youngest
(““Ar-* Ar R (Rb-Sr magmatic activity in the High Tatra granites(Central Western
) , 140 Ma o Carpathians)[J].Geochronometria, 2014,40(2) ;134-144.
. 0 . . P
( A% Ar (141 £ 4) LA ICP-MS U-Pb .
Ma, (139%7)Ma; Rb-Sr 12014.33(4) ; 24-30.
139 Ma), ) [6] . , .o U-Pb
130 Ma''"/, s Ar-Ar \ LI, »2016, 35
(4):29-37.
[7] . . - SHRIMPU-
> Rb-Sr Rb/Sr Ph (1. ,2010,46(4) ;622-627.
° ’ [8] . . . -
LA-ICP-MS U-Pb . (7. .2012.
s YSHI1-11 , 31(3):289-306.
206 Pl /25 U (136£4) Ma, L :
[D]. : ( )+2009.
’ ° [10] Cao Y,Li S R,Xiong X X,et al.Laser ablation ICP-MS U-Pb
’ ’ zircon geochronology of granitoids and quartz veins in the Shi-
(136+4)Ma, hu Gold Mine, Taihang Orogen, North China: Timing of gold
mineralization and tectonic implication [ J ]. Acta Geologica,
(136 +4)Ma. 2012,86(5):1211-1224.
[11] s
° L. 22000, 74 (1) ;
30-38.
5 [12] . . .o
[Jl. ,2001,25¢( ) :391-397.
[13] , . ;o Sm-Nd
< ' . ,2005.,79(6) : 784-789.
Th/U , . [14] ) .
(2) U-Pb [l ,2001,17(1) :145-156.
(2 569+41)~(2 0144+38)Ma . [15] Guan H,Sun M, Wilde S A, et al. SHRIMP U-Pb zircon geo-
chronology of the Fuping Complex: Implications for formation
’ and assembly of the North China craton[ ]J]. Precambrian Re-
’ search,2002.113:1-18.
) (2 492+82) [16] ]
Ma, , [D]. : ( ),2012.



3 : U-Pb 109

[17] , , . U-Pb [26] . (.
[l +2008,27(1) :69-76. +2009,33(3):161-174.
[18] Hu F F,Fan H R, Yang ] H,et al. Mineralizing age of the Rus- [27] , , y .
han lode gold deposit in the Jiaodong Peninsula; SHRIMP U- [Jl. ,1992(2) ;.  3-4.
Pb dating on hydrothermal zircon[ J].Chinese Science Bulletin, [28] s . [Jl.
2004,49(15) :1629-1636. ,2002,25(1) :52-58.
(197 . .. U-Pbh [297 .Page R W. —
[Jl. [11. .1984,8.57-79.
,2009,34(6) :921-930. [30] . . - 0l
[20] s , . [M]. : 19 ,1989:1-213.
,1996. [31] . . ) REE,
[21] . . . [M]. : Rb-Sr  Sm-Nd L1l .1991,20(2)
,2007. 118-127.
[22] Liu Y S,Hu Z C,Gao S,et al.In situ analysis of major and trace [32] R .
elements of anhydrous minerals by LA-ICP-MS without apply- 0. ,1997.,42(12) :1295-1298.
ing an internal standard[]].Chemical Geology, 2008, 257 (1/ [33] s s
2):34-43. [Jl. ,1998,14(4) :460-470.
[23] Liu Y S.Gao S,Hu Z C,et al.Continental and oceanic crust re- [34] s s .
cycling-induced melt-peridotite interactions in the Trans-North Jl. : ,2000,30(1) :18-24.
China Orogen; U-Pb dating, Hf isotopes and trace elements in [35] Zhao G C,Wilde S A,Cawood P A,et al. SHRIMP U-Pb zircon
zircons of mantle xenoliths[ J].Journal of Petrology,2010,51: ages of the Fuping complex: Implications for Late Archean to
537-571. Paleoproterozoic accretion and assembly of the North China
[24] LiuY S,Hu Z C,Zong K Q. et al.Reappraisement and refinement Craton [J].American Journal of Science,2002,302:191-226.
of zircon U-Pb isotope and trace element analyses by LA-ICP-MS [36] s s .
[J].Chinese Science Bulletin,2010,55(15) :1535-1546. SHRIMP U-Pb [l ,2004,14(7) ;774-781.
[25] Ludwig K R.ISOPLOT 3.00: A Geochronological Toolkit for [37] s N .
Microsoft Excel [ M. California, Berkeley: Berkeley Geochro- AR ,1995,24(1) . 56-68.

nology Center,2003:39.

Zircon U-Pb Ages of Gold-Bearing Quartz Veins in the Shihu Gold
Deposit of Hebei Province and Its Geological Significance

Chen Chao', Wang Fang', Zhao Fuwang®, Zhang Fuxiang', Niu Shuyin',
Ma Baojun', Gao Yincang®, Wang Jiancheng®, Lu Yafei*, Cao Yaqi', Zhang Xiaoqing'

(1.Hebei GEO University, Shijiazhuang 050031, Chinaj;
2.Comprehensive Geological Institute of Shijiazhuang, Shijiazhuang 050081, China)

Abstract: The Shihu gold deposit, currently the only large gold deposit in the western Hebei, is located in
the middle-southern section of Fuping mantle branch and its surrounding rocks are mainly Archean Fuping
Group rocks. In order to deeply study the metallogenic age of this gold deposit, this paper focuses the zir-
cons from gold-bearing quartz veins with analysis of cathodoluminescence image features and U-Pb ages by
LA-ICP-MS. The results show that the zircons mainly display characteristics of magmatic zircon, with idi-
omorphic-hypidiomorphic texture and oscillatory zones, main Th/U ratio above 0.1. Two main groups of
zircon U-Pb ages were obtained, the *"Pb/**Pb ages of (2 569+41)— (2 014+38) Ma and the **Pb/**U
ages of (136+4) Ma respectively. The first ages are mainly below the discordia, indicating the varying de-
gree of losses of radiogenic lead. And an upper intercepted age of (2 492+82)Ma shows the crystallization
age of magmatic zircon probably from the Fuping Group TTG gneiss. Combining the second age with the
spatial position relation of ore bearing geological bodies, it shows that the main metallogenic events of Shi-
hu gold deposit occured after (136 ==4)Ma. In addition, the hydrothermal zircons have not been found in
gold-bearing quartz veins in the current and zircons are from the surrounding rock.

Key words: Shihu gold deposit; zircon; U-Pb age; gold-bearing quartz vein; mantle branch structure;

Mapeng granitic intrusion; Fuping Group



