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Fig.1 Geological map of the Nannihu ore district (modified after Reference [28])

1— Carbonate and clastic rocks of Neoproterozoic Taowan Group; 2— Carbonate, clastic rocks and trachyte of Neoproterozoic

/
4
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Luanchuan Group; 3— Containing chert banded marble of Proterozoic Eon Guandaokou group; 4—Marble and basaltic rocks of
Proterozoic Eon Kuanping Group; 5—Early Cretaceous granitoid; 6—Late Jurassic granitoid; 7—Late Jurassic granite porphyry;
8—Geological boundary; 9—Fault; 10—Parallel unconformity boundaries
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Fig. 2 Petrography of the Shibaogou granitoid pluton
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Fig. 3 Zircon CL images of Shibaogou granitoid pluton
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%1 AEWERER LA-ICPMS $# 4 U-Pb F#NELER
Table 1 LA-ICPMS zircon U-Pb data of Shibaogou granitoid pluton

*iﬁj/“"’; Pb/lo_() Th/lo_(‘ U/IO_{‘ Th/U _ _ ll:{'f\‘/ ﬁiil:h{ﬁ _ - 2(|7Pb/21l(st 2l)7Pb/2‘x5U Z‘I(’Pb/mU
Pb/2*Pb Pb/*°U Pb/2 U (Ma,l0) (Ma,10) (Ma,l0)
AFER — KAE K 2 SBG-01/2B
3 602 3773 3176 041  0.0485+0.0016  0.1655+0.0056 0.0244+0.0002 120478 156+5 15642
4 615 4285 2934 051  0.0536+0.0018  0.1834+0.0065 0.0245+0.0004 367+78 171£6 1562
5 355 2184 1676 043 0.0481£0.0019  0.1640+0.0067 0.0246=0.0003 10694 154£6 15642
7 346 2501 1275 070  0.0526x0.0022  0.1778+0.0076 0.0244=0.0003 309+98 166=7 15642
8 467 3048 2475 045 0.0514£0.0018  0.1747+0.0060 0.0245+0.0003 257+84 16345 15642
9 484 1492 1146 0.50  0.0549£0.0025  0.1852+0.0079 0.0246=0.0004 4094102 172+7 15742
10 261 1838 1306 0.55  0.0509£0.0023  0.1739+0.0082 0.0246=0.0004 235107 163+7 15742
11 297 1825 1884 039  0.0475£0.0020  0.1606+0.0066 0.0243+0.0003 72496 1516 1552
12 66 420 332 050  0.0507+0.0052  0.1671+0.0191 0.0236+0.0007 2334217 157+17 1504
14 358 2369 2331 039  0.0474£0.0017  0.1611+0.0059 0.0245+0.0004 78+72 15245 15642
15 158 1447 1241 045  0.0516£0.0024  0.1755£0.0081 0.0245+0.0003 333+106 16447 15642
17 521 4483 1886 101 0.0502+0.0033  0.1692+0.0124 0.0243+0.0003 206+147 159411 15542
20 366 2742 2064 046  0.0489£0.0071  0.1587+0.0273 0.0241£0.0003 143311 150+24 153+2
21 128 763 1285 028  0.0484£0.0076  0.1556+0.0288 0.0244+0.0005 1174333 147425 15643
23 135 1098 1208 0.55  0.0466:0.0047  0.1551+0.0180 0.0245+0.0003 284226 146+16 15642
Ik = KAE K # SBG-06/1B
1 59 454 1138 040  0.0509£0.0021  0.1737+0.0074 0.0246:0.0004 239+66 163+6 15742
2 85 620 1734 037  0.0532£0.0022  0.1840+0.0086 0.0247+0.0004 339493 17147 15742
3 62 506 1154 0.44  0.0519£0.0021 0.1761£0.0072 0.0246+0.0003 280494 16546 15742
5 146 1380 1736 074  0.0532£0.0022  0.1836+0.0078 0.0247£0.0004 345+93 1717 15743
6 124 974 1908 044  0.0539£0.0020  0.1820+0.0066 0.0243£0.0003 369483 170£6 155+2
7 62 487 1022 042 0.0482+0.0022  0.1645+0.0074 0.0246+0.0003 109+104 155+6 15742
8 82 721 1306 0.55  0.0503£0.0022  0.1718+0.0077 0.0246+0.0003 2094104 161+7 15642
9 79 604 1455 040  0.0335£0.0029  0.1865+0.0112 0.0247+0.0004 350+£122 17410 15743
10 105 893 1419 065  0.0516+0.0023  0.1768+0.0080 0.0247+0.0003 26599 165+7 15742
11 66 465 1251 037  0.0504+0.0030  0.1738+0.0113 0.0245+0.0003 2134134 163£10 15642
14 157 1582 1595 102 00552£0.0022  0.1900+0.0073 0.0247+0.0003 42087 1776 1572
16 97 799 1208 064  0.0598£0.0028  0.2055+0.0099 0.0246=0.0003 598+99 1908 157+2
17 92 633 2024 032 0.0508+0.0019  0.1747+0.0064 0.0247+0.0003 232490 16446 15742
18 100 696 1788 041  0.0535£00021  0.1837+0.0072 0.0247+0.0003 350+89 171+6 15742
20 80 619 1105 048  0.0317£0.0024  0.1761£0.0078 0.0247+0.0004 333+105 165+7 15742
23 86 670 1550 045  0.0444+0.0017  0.1518+0.0036 0.0246+0.0003 error 144+5 15742
25 103 800 1869 046  0.0452+0.0018  0.1550+0.0061 0.0246+0.0003 error 146+5 15742
0.0265 data - point error ellipses are 68.3% conf 0.0260 data- point error ellipses are 68.3% conf
(a) (b)
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Fig. 4 Zircon U—Pb concordia diagram for the porphyritic monzogranite (a) and middle—fine—grained monzogranite (b)

from Shibaogou granitoid pluton
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Fig. 5 SiO,—K,O and A/CNK—A/NK diagrams for Shibaogou granitoid pluton and its surrounding intrusions
(after Reference [42—43])
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Fig. 6 Primitive mantle normalized trace element spider diagrams and chondrite—normalized REE patterns of

Shibaogou granitoid pluton (normalization values after Reference [44])
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Sr tLAE M 0.47~0.54, Th/U HAEREAL, R 1.57~2.02,
KU AR B AR ThE, 5FEE
PR TR I TG 2R I R i B o fb ek X LR L SRR AR N
AHENK AT EE U NdETLE (E6), Mt s
WIS TAER BLA A, T 300.87X10°~372.66X107°,
LREE/HREE=16.00~17.49, (La/Yb)\=18.55~22.01,
i 4 J0 ZR BB B A A HE AL 4 BB BT (] 6) 5 24k
A=, AR, AR E AW E ) § Bu=
0.86~0.88,
4.3 $5A Hf B ERARK

FEXHES A U—Pb ARG | 7R85 A 4F I8 B

SO BE AT T HE R R8T, S Br sl R &
3, BB PSS (SBG-01/2B A% 16,19 .21,
SBG—06/1B 1145 2 4.5.8.12), K& 4r & ™Lu/
THE BT 0.002, 2 B4 K 2508 A8 S (1)
WS L 1 AR e A B R, B E Y
TSLu/ THE A RE RIS b S HE B #E o | R A
EIUEEILESE T

PUBEAR A A 5 A FE S SBG—01/2B H T I 11
TSHE/THE HLAE A 0.282163~0.282446 , FH T I A I A5
AR TT LA B 1 R 20 46 HAE (HE/ THE), N
0.282161~0.282444 , Hf [7] i 2= 21 B 22 Ak i B 48 58

&3 AERNERAEERNIES Hf BIRSHER

Table 3 Hf isotopic data of zircon from Shibaogou granitoid pluton

B T(Ma)  °Yb/HE lo oL/ THE lo eH T HE lo CCHETHE, e md0) e ud®)  Tow(Ga)  Toma(Ga)  fLume
WBER K AR A SBG-01/2B
1 151 0032921  0.000362  0.001124  0.000014 0282280  0.000011 0282277 174 -142 138 210 097
2 156 0.028786  0.000243  0.000952  0.000007 0282241  0.000009  0.282238 -188  -155 143 2.19 097
3 156 0.044238  0.001649  0.001426  0.000051 0282295  0.000009  0.282291 -169 136 137 207 -0.96
4 156 0.040254  0.000295  0.001342  0.000004 0282228  0.000008  0.282224 2192 -159 1.46 222 -0.96
6 156 0.047748  0.000418  0.001438  0.000014 0282286  0.000011 0.282282 172 -139 138 2.09 -0.96
7 156 0.033855  0.000228  0.001113  0.000003 0282256  0.000011 0.282252 -183  -15.0 141 215 097
8 157 0.037931  0.000268  0.001237  0.000011 0282276  0.000011 0282272 -17.6  -142 139 2.11 -0.96
9 157 0.031981  0.001030  0.001010  0.000028 0282283  0.000012  0.282280 2173 -140 137 2.09 097
10 155 0.023638  0.000464  0.000756  0.000012 0282163  0.000010 0282161 215 -182 153 236 -0.98
11 150 0.024599  0.000343  0.000623  0.000007 0282446  0.000011 0.282444 115 83 113 173 -0.98
13 156 0.044911  0.001633  0.001629  0.000047 0282271  0.000009  0.282266 177 -145 1.41 212 -0.95
14 156 0.041059  0.000571  0.001357  0.000013  0.282274  0.000009  0.282270 -17.6  -143 139 2.11 -0.96
15 156 0035012  0.000588  0.001056  0.000013 0282298  0.000015  0.282295 -167  -134 135 206 097
16 155 0.089929  0.001518  0.003317  0.000069 0282249  0.000020  0.282239 -185  -155 151 218 -0.90
17 157 0.046070  0.001314  0.001668  0.000058 0282219  0.000010  0.282214 2195 -163 1.48 224 095
18 156 0.024879  0.000380  0.000816  0.000016 0282038  0.000017  0.282035 260 226 1.70 264 -0.98
19 153 0.053709  0.003410  0.002110  0.000129 0282243  0.000018  0.282237 -187  -156 147 2.19 -0.94
20 156 0.029038  0.000640  0.001020  0.000038  0.282273  0.000008  0.282270 2176 -143 138 2.11 097
21 156 0.057086  0.001068  0.002439  0.000047 0282302  0.000021 0.282295 -166  -135 139 206 -0.93
ik KL 4 SBG-06/1B

1 157 0.029131  0.000219  0.001068  0.000006 0282221  0.000009  0.282218 -195 162 1.46 223 097
2 157 0.054161  0.000684  0.002408  0.000035 0282239  0.000016  0.282232 -188  -157 148 220 -0.93
3 157 0.032814  0.000157  0.001256  0.000007  0.282230  0.000009  0.282227 4192 -15.8 145 221 -0.96
4 157 0.067630  0.000371  0.002437  0.000026 0282232  0.000017  0.282225 -19.1 -15.9 150 221 -0.93
5 155 0.078520  0.000303  0.002954  0.000014 0282333  0.000028  0.282325 S155  -124 137 1.99 0.91
6 157 0.054607  0.001278  0.001977  0.000038 0282155  0.000014  0.282149 218  -186 1.59 238 0.94
7 156 0.036282  0.000437  0.001289  0.000014 0282230  0.000013  0.282226 4192 -159 145 221 -0.96
8 157 0.062646  0.000488  0.002021  0.000025 0282242  0.000015  0.282236 -187  -155 146 219 -0.94
9 157 0.044320  0.000367  0.001736  0.000027 0282230  0.000015  0.282225 2192 -159 147 221 -0.95
10 156 0.036962  0.000395  0.001360  0.000025 0282257  0.000010  0.282254 2182 -149 142 215 -0.96
12 157 0.078061  0.000568  0.002501  0.000010 0282241  0.000012  0.282233 -188  -15.6 149 220 -0.92
13 153 0.031049  0.000690  0.001265  0.000030 0282279  0.000013  0.282275 174 -142 138 2.11 -0.96
14 157 0.030983  0.000416  0.001076  0.000009 0282273  0.000010  0.282270 177 -143 138 212 097
15 157 0.031737  0.000465  0.001194  0.000012 0282251  0.000010  0.282247 -184  -15.1 142 2.16 -0.96
16 157 0073075 0.000674  0.001772  0.000009 0281919  0.000011 0.281913 302 269 191 291 095
17 157 0.067227  0.000694  0.001979  0.000007 0282185  0.000015  0.282179 208  -175 154 232 0.94
18 156 0.051614  0.000543  0.001647  0.000028 0282031  0.000017  0.282026 262 230 1.75 266 095
19 157 0.042217  0.000588  0.001820  0.000032 0282260  0.000015  0.282255 -18.1 -14.8 143 215 095
20 157 0.030385  0.000191  0.001098  0.000007 0282233  0.000008  0.282229 -19.1 -15.8 144 221 097

e (0={[("HE 7HE. ~("La/HX (= 1)]/[(THE TH o

—("Lu/ "Hf qan X (€= 1)] =1} X 100005 T =1/ 4 XIn {1+[("HE/

177Hﬁ~_(176Hf/177Hf)])N1]/ [(176Lu/‘WHf);_(”()Lu/l_ﬂHf)l)M]}; Tnmzzl/ l ><ln{1+[(17(’Hf/177Hf)“—(17(’Hf/177Hf)])M []/[(17"Lu/'77Hf)c—(17(’Lu/'77Hf)DM]}
R, 1 =1.867x10",

+tys=sample,  (THE/7H quro=0.282772,  ("Lu/"Hf)qun=0.0332, ( HE/7Hf)p=0.28325, =541

("Lu/""Hf)=0.015,

+ El
él:l HH
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Zircon U-Pb age, geochemistry and Hf isotopic compositions of Shibaogou
granitoid pluton in the Nannihu ore district, western Henan Province

YANG Yang', WANG Xiao—xia’, KE Chang—hui’, LI Jin—bao’

(1. China University of Geosciences, Beijing 100083, China; 2. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral
Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 3. College of Earth Sciences and State Land Resources, Chang’an
University, Xi'an 710054, China)

Abstract: The Shibaogou granitoid pluton, consisting of porphyritic monzogranite and middle —fine —grained
monzogranite as well as mafic magma enclaves, is located in the southern margin of the North China Craton. The
zircon LA—ICPMS dating of the porphyritic monzogranite and mid—fine—grained monzogranite from this pluton
yielded ages of 156£1Ma (MSWD=0.34, N=15) and 157£1Ma (MSWD=0.10, N=17), respectively. The rocks
are of high K calc—alkaline series and belong to metaluminous to weak peraluminous I—type granite with A/CNK
being 0.82~1.02, Na,O +K,O 7.61%~8.91% and K,O/Na,O 1.02~1.48. Their REE and trace elements are
enriched in large ion lithophile elements (LREE, Rb, Ba, K and Pb), and depleted in high—field strength elements
(HREE, P and Ti), with slightly negative to positive anomalies of Eu (6 Eu=0.81~1.12). Zircon Hf isotopic
compositions of the porphyritic monzogranite and middle—fine—grained monzogranite are mainly characterized by
€ ur (f) values of —22.6~—8.3 and —26.9~—12.4, and the two—stage model ages of 2.64 to 1.73 Ga and 2.91 to
1.99 Ga, respectively. Geochemistry and zircon Hf isotopic compositions show that they were derived from an
ancient continental crust (probably Archean Taihua Group), with the addition of juvenile components.

Key words:Late Mesozoic granite in Qinling; zircon U—Pb age; zircon Hf isotope; genesis of rocks
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