1000-0569,/2012/028 (02) -0535-43 Acta Petrologica Sinica &% F Ik

AXERUSEET XENaRUEFEFRNE=HRER
MBREN

a2 ZRE™ XEX 2
XIAO Wei'** | NIE FengJun' ** | LIU YiFei' and LIU Yan'

L P B E BT - B URR YT, Jb st 100037

2. E PR R, Jbst 100812

1. Institute of Mineral Resources, CAGS, Beijing 100037, China

2. Information Center of Ministry of Land and Resources, Beijing 100812, China
2011-10-20 45, 2012-01-12 &= .

Xiao W, Nie FJ, Liu YF and Liu Y. 2012. Isotope geochronology study of the granitoid intrusions in the Changshanhao gold
deposit and its geological implications. Acta Petrologica Sinica, 28(2) :535 —543

Abstract The Changshanhao gold deposit is super large gold deposit found in the western part of Inner Mongolia in recent years.
Although gold mineralization occurs in the metamorphic rocks of the Proterozoic Bayan Obo Group as stratoid layer, stratiform and
lenticular, the gold mineralization has a close spatial relationship with various types of granitoid intrusions. The paper has
systematically studied the chronology of granitoid intrusions with LA-ICP-MS. The zircon grains separated from the altered granite
porphyry and monzonitic granite porphyry samples have given average LA-ICP-MS U-Pb ages of 290. 9 +2. 8Ma, with MSWD value of
1.4 and 287.5 + 1. 9Ma, with MSWD value of 2.4 respectively. Meanwhile, the zircon grains separated from the two fresh biotite
granite samples have given average LA-ICP-MS U-Pb ages of 267.9 = 1. 2Ma, with MSWD value of 0.95 and 274. 0 +2.3Ma, with
MSWD value of 1. 4 respectively. Based on the zircon LA-ICP-MS U-Pb age data mentioned above and combined with other geological
evidences, it has been suggested that the granite porphyry, the monzonitic granite porphyry and their related gold deposit were formed
in the early period of Early Permian, and which suffered the superposition of the tectonic-magmatic activity between the late period of
Early Permian and the early period of Middle Permian. The presence of the biotite granite cutting through the gold-bearing veins is a
good example. The granitoid intrusions were probably the products of Hercynian tectonic-magmatic activities, and played an important
role during the ore-forming processes of the Changshanhao gold deposit. Preliminary results show that the Changshanhao gold deposit is
a product of Hercynian tectonic-magmatic and fluid-related activities, and belongs to mesothermal vein-type gold deposit related to
intrusive rocks.

Key words Gold deposit; Zircon LA-ICP-MS dating; Isotope chronology; Granitoid intrusions; Changshanhao; Inner Mongolia
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Fig. 1
and its neighbouring area (after Nie et al. , 2010)

Simplified geological map showing the regional distribution of representative metallic deposits occurring in the changshanhao
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Fig.2 Sketch geological map of the Changshanhao gold deposit (after Nie et al. , 2010)
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K1 KLUESTRERELEBANEETEIWMERE
(wt% )
Table 1
the Changshanhao gold deposit (wt% )

Major element analyses of the granitoid intrusions in

) WZK117 WZK117 WZK117 CSHG CSHG CSHG

-1.1 -1.2 -1.3 5 -6 -7

HAEA B B BERERS

Si0, 74.62  75.05 74.82 74.06 73.46 75.4
Al, O, 13.11  12.94 12.98 13.18 13.52 12.88
Fe, 05 1.66 1.73 1.76 1.88 1.95 1.3
MgO 0.19 0.23 0.15 0.45 0.57 0.28
CaO 1.11 1.1 1.13 1.42 1.43 1.15
Na, O 4.06 4.06 4.09 3.35 3.54 4.04
K,O 4.19 4.09 4.04 4.4 4.29 4.13
MnO 0.07 0.075 0.069 0.052 0.056 0.049
TiO, 0.065 0.066 0.067 0.24 0.25 0.13
P, 05 0.034 0.034 0.036 0.12 0.079 0.043
LOI 0.72 0.47 0.68 0.69 0.7 0.43
Total 99.8 99.8 99.8 99.8 99.8 99.8

ALK 8.25 8.15 8.13 7.75 7.83 8.17
K,0/Na, 0  1.03 1.01 0.99 1.31 1.21 1.02
AKI 0.63 0.63 0.63 0.59 0.58 0.63
A/NCK 1.40 1.40 1.40 1.44 1.46 1.38
Fe,0;/MgO  8.74 7.52 11.73 4.18 3.42 4.64
AR 3.66 3.74 3.72 2.70 2.80 3.72

2

AR 2.15 07 2,08 1.93 2.0  2.06
7 :Fe, 0, J 42k ; ALK = K, 0 + Na, 0; AKI = (Na, O + K, 0) /AL, 0, ;
A/NKC = AL 0,/ (Na,0 + K, 0 + CaO) ; AR & RIGHK

74.62% ~75.05% ,F-$4{E K 74. 83% ,K,0 & =2 L0 H R
4.04% ~4.19% ,F-H{E N 4. 11% , Na, O & 5845 4b 35k
4.06% ~4.09% ,F-HIHH 4. 07% ,K,0 + Na,0 251K 38 [l K
8.13% ~8.25% , {5 N 8. 18% , K,0/Na, 0 75 {k 1l Fil Ky
0.98 ~ 1.03, 3¢ ¥ {& 3 1.01, A/NKC A5 {1k 35 Bl R 1.39 ~
1.40, /R RS RA (F£ 1), 7£ Si0,-K,0 Efg I, Ff ik
AL (E 3) , BR2 85O b i Bl Ry 2. 07 ~ 2. 15,
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Fig.3 Si0, versus K,O diagram for granitoid intrusions in

the Changshanhao gold deposit
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et al. , 2008) . MR ERGIE S ~7 MESFIEEE
WM P A 45 A0 GI-1 X FE 5 #4742 OE, IF T & — A5 A
Plesovice , MEZASCAS R 25 DABRTIE I A9 RS B0 5 . B Ab #E
¥ 1ICPMSDataCal 4. 3 #2J% (Liu et al. , 2008) , &1 f2h
KL 57 Ph/*™ Pb > 1000, & #4738 Pb & 1F, *Pb
B IR A, P 35 B 53 % 780 19 40 AT 4T BB 32 AUk
SR BTN, X Ph B R R A0 AT A A L 5
W, B A7 4F % 3 F1 & Tsoplot 3.0 F R 44 (% 7T 4245,
2009) . B ATIE R Y, Plesovice AR AEAE A=A KA S 1) 43
Brai Rl 338.1 £0.77Ma (n =7, 20°) , X W YRR HEREE N
337.13 + 0.37(20) , PAH 1E 1R 22 {0 N 58 4 — B (Slama et
al. , 2008) ,

TEBEATES A1 LA-ICP-MS U-Ph I 4F 2Z |, T S8 o I 4
i 4 i A SR 5 ] P b v 7 91500 R B S80I skl 8, %)
B S MR & RS B AR A B BT RE
A RTE T, B B AR A R (R 4)

FEA WZKL17-1. 2 3R 3 F 8" X N 18 b BEA ik, X 5
20 Rk A it 47 T LA-ICP-MS U-Pb [RI3 2 4E, &5 4 iy U
F1 Th 14 B35 B4 5128 97 x 107 ~3791 x 10 ™° 54 x 10~°°
~2625 x10°(%2) , Th/U HAEH N 0. 12 ~ 1. 25 P H)fH
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®2 KBV XERFELEENENEESG LA-ICP-MS WEER
Table 2 LA-ICP-MS data for zircons from the granitoid intrusions in the Changshanhao gold deposit

A 2 i AFi (Ma)
(D“J ‘I‘l“,‘ 5 Th/U 207 Pb/ZOG P}) 207 Ph/235 U 206 Pb/238 U 207 Ph/235 U 206 Pb/238 U
HAE tlo HAE tlo HAE tlo ARy tlo AR 1o
wak117-1.2 fE B CRIENE  BhFL)
1.1 0.25 0.0511 0.00044  0.31911  0.00469  0.04538  0.00051 281 4 286 3
2.1 0.26 0.05186  0.00072  0.33726  0.00834  0.04685  0.00056 295 6 295 3
3.1 0.31 0.05227  0.00038  0.32812  0.00366  0.04577  0.00047 288 3 288 3
5.1 1.25 0.05017  0.00031 0.32231 0.00296  0.04673  0.00031 284 2 294 2
9.1 0.92 0.05383  0.00058  0.33643  0.00555  0.04543  0.00059 294 4 286 4
11.1 0.56 0.05407  0.00153  0.34684  0.01613  0.04602  0.00063 302 12 290 4
13.1 0.86 0.05427  0.00035 0.3412 0.00546  0.04561  0.00068 298 4 287 4
15.1 0.71 0.05228  0.00038  0.33772  0.00528  0.04687  0.00066 295 4 295 4
18.1 0.77 0.05215 0.0005 0.32864  0.00597  0.04568  0.00069 289 5 288 4
20.1 0.98 0.05328  0.00069  0.33842  0.01679  0.04537 0.0014 296 13 286 9
CSH-10 —KAE KB4 (109°16'13" E, 41°40'16"N)
3.1 1.36 0.05248  0.00043  0.33535  0.00362  0.04640  0.00040 294 3 292 2
4.1 0.55 0.05438  0.00069  0.34686  0.00421  0.04648  0.00047 302 3 293 3
5.1 1.48 0.05201  0.00020  0.32280  0.00203  0.04505  0.00022 284 2 284 1
6.1 0.99 0.05389  0.00032  0.33870  0.00233  0.04568  0.00024 296 2 288 1
7.1 1.14 0.05301  0.00031 0.33665  0.00253  0.04610  0.00022 295 2 291 1
13.1 1.06 0.05291  0.00066  0.32850  0.00542  0.04511  0.00060 288 4 284 4
14.1 1.11 0.05383  0.00028  0.33961  0.00207  0.04579  0.00021 297 2 289 1
16.1 1.06 0.05389  0.00062  0.33701 0.00312  0.04546  0.00038 295 2 287 2
17.1 1.05 0.05504  0.00051  0.34334  0.00402  0.04526  0.00030 300 3 285 2
18.1 1.21 0.05162  0.00023  0.32173  0.00257  0.04520  0.00031 283 2 285 2
20.1 1.26 0.05259  0.00031  0.32849  0.00301  0.04532  0.00035 288 2 286 2
CSHG4 B 7765 4+ (109°16'3"E, 41°41'10"N)
1.1 0.73 0.05206  0.00082  0.30828  0.00592  0.04297  0.00046 273 5 271 3
3.1 0.91 0.05197  0.00029  0.31332  0.00348  0.04376  0.00045 277 3 276 3
7.1 0.55 0.05196  0.00058  0.30834  0.00386  0.04312  0.00038 273 3 272 2
8.1 0.64 0.05364  0.00035  0.32207  0.00264  0.04360  0.00027 283 2 275 2
9.1 0.71 0.05204  0.00079  0.31600  0.00621  0.04395  0.00034 279 5 277 2
10.1 0.50 0.05151  0.00109  0.31152  0.00851  0.04366  0.00041 275 7 275 3
14.1 0.73 0.05131 0.00049  0.30094  0.00335  0.04261 0.00041 267 3 269 3
16.1 0.79 0.05263  0.00017  0.31430  0.00338  0.04327  0.00042 278 3 273 3
CSHG-7 M= Bl4E 2 (109°16'3"E, 41°41'10"N)
1.1 0.61 0.05158  0.00041  0.30227  0.00335  0.04249  0.00028 268 3 268 2
4.1 1.61 0.05205  0.00034  0.29939  0.00241  0.04175  0.00026 266 2 264 2
5.1 0.25 0.05417  0.00067  0.31168  0.00478  0.04180  0.00064 275 4 264 4
6.1 0.75 0.05099  0.00135  0.30155  0.01265  0.04237  0.00038 268 10 267 2
7.1 0.92 0.05204  0.00023  0.30617  0.00206  0.04270  0.00024 271 2 270 1
9.1 0.19 0.05264  0.00090  0.30690  0.00885  0.04226  0.00090 272 7 267 6
11.1 1.26 0.05149  0.00076  0.30111  0.00616  0.04256  0.00069 267 5 269 4
13.1 0.49 0.05232  0.00041  0.30729  0.00381  0.04260  0.00042 272 3 269 3
14.1 0.73 0.05252  0.00040  0.30795  0.00332  0.04255  0.00037 273 3 269 2
15.1 0.24 0.05186  0.00030  0.30456  0.00400  0.04257  0.00045 270 3 269 3
18.1 1.19 0.05287  0.00154  0.30668  0.00931  0.04217  0.00154 272 7 266 9
19.1 0.79 0.05216  0.00048  0.30683  0.00335  0.04265  0.00022 272 3 269 1

90.59, B A A A R e AR P 10 NI 45 Y
206 ph/ B UNNACE S AR (E 57 290. 9 +2. 8Ma , MSWD = 1. 4( &
2 R 5) ARFRIE K BEA 4SS

FEf CSH-10 SR A T8 X P A TR b B ik, X7 v

IR TR AR

20 Kifh A 84T T LA-ICP-MS U-Pb [FJf Z M4, #5461 U
F1 Th (1) 2 &5 Y5 B 4 5 R 188 x 107° ~ 1051 x 107° (118 x
107° ~1222 x107°(F22) , Th/U FAETE M 0. 41 ~ 1. 86,
BIEA 113, B ARAEA IR A, FESL T 11 AN 45
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Fig.4 CL images, localities of the points for LA-ICP-MC
measurements and the *Ph/*® U apparent ages of typical
zircons from granitoid intrusions in the Changshanhao

gold deposit
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Fig.5 U-Pb concordia (a) and weighted mean age plots (b) of zircons from the granitoid intrusions in the Changshanhao gold deposit
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