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Fig.1 Tectonic position (a) and schematic geological map of the Lianhuashan Cu—Ag deposit
(Fig. a after Ge et al. ¥; Fig. b after Zhao et al. ")

RV, A T AR TR AR R IO S A fl s [
T, I 32 A AR AR T T A B AR L 58 2
BRI A A B X B E R B B 30 £24%,
Fie 23 () 43 A G A0 50 3 AN BKEE A B AR E )
300~310° , Wi b A A 50~70°, 5 KK — i 300~
500 m, e KA T8 700 m DL b JRE—M# 1.14~3.39
m, BE IR 10 m; Cu S — M 0.7%~1.45% , £ 4
Ag il — M 44.87~67.45 g/¢, Hilfif it Ry i AL AR A
O RAIE

WORFE A MASIRE FEFMK AL, Botk
b A A PR AR gkl a e GEAL Rk R 1k
& FEESETYA SR Wy S N
Ti 8 LR WL R AR
B AR A5 CE B SR YA AR B BT R B

W OMEBRBLET BRELAN T BEER EBRAE kA 6T &
A A% HEA BRA sileh saa MEa
Jr A SR AT 3o 5 A B B ORERR AT — 2k Bk
R B B Q# b — 5 R T B B ; QB 67 A
Bty @R B — G B — TN B B B B B
INBFET —J7 8507 — B R £ iR B Be, b s 32
FE T @@ B X B AT BT ) A R
T2 T @R B,

2 AR STk
AP 5T TR B 2 &K AL K BE A R
(LHS—-01 .LHS—02) k& H £ 116 i Bt 20 ZHTH 2

T B 230 m AR KR AL A D RE | RE SR BT B A
PSR A A (B 2) , FARA KA @ 6] e i



1474 h ]

2012 4F

P 2 AR LR AR R AE B BEE IR T () MR R R A LR B (b)
Fig.2 Photographs of plagioclase granite porphyry in the Lianhuashan Cu—Ag deposit (a) and partial K—feldspathization (b)
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Fig.3 Cathodoluminescence (CL) images of zircons and measuring positions of

plagioclase granite porphyry in the Lianhuashan Cu—Ag deposit
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Fig.4 Zircon U—Pb age and concordia diagram of plagioclase granite porphyry in the Lianhuashan Cu—Ag deposit
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Table 3 LA-ICP-MS zircon Hf isotopic compositions of plagioclase granite porphyry in the Lianhuashan Cu-Ag deposit

3 ERLFHKERIIE LA-ICP-MS A Hf B ESER

]76Yb ”(’Lu 176 1, 176 b
Spot t (Ma) T Hf T '77Hj’f 2SE e nr(0) & ur(?) (m[{j;), omi fove frwmr
LHS-01
LHS-01-01 236.1 0.042150  0.001459  0.282868 0.000024 34 84 0.282868 551 635 -0.96
LHS-01-02 264.4 0.071223 0.002437 0.282894 0.000023 43 9.7 0.282894 528 590 -0.93
LHS-01-03 236.1 0.042497  0.001635 0.282861 0.000025 3.1 8.1 0.282861 564 650 -0.95
LHS-01-04 235.6 0.058319  0.001562  0.282904  0.000026 4.7 9.6 0.282904 501 571 -0.95
LHS-01-05 237.0 0.060705 0.001784  0.282892  0.000022 42 92 0.282892 522 595 -0.95
LHS-01-06 237.0 0.061745 0.001562  0.282854  0.000029 29 79 0.282854 572 661 -0.95
LHS-01-07 235.5 0.026332  0.000832  0.282916  0.000017 5.1 10.1 0.282916 474 543 -0.97
LHS-01-08 2219 0.054154  0.001373 0.282927 0.000021 55 10.2 0.282927 465 531 -0.96
LHS-01-09 224.5 0.064901 0.002108  0.282896  0.000020 44 9.0 0.282896 520 593 -0.94
LHS-01-10 221.0 0.055284  0.001513 0.282824  0.000025 1.8 6.5 0.282824 615 720 -0.95
LHS-01-11 235.8 0.052433 0.001191 0.282913 0.000020 5.0 10.0 0.282913 482 551 -0.96
LHS-01-12 234.9 0.064226  0.002442  0.282796  0.000027 0.9 5.6 0.282796 672 774 -0.93
LHS-01-13 2355 0.042549  0.001300  0.282905 0.000022 4.7 9.7 0.282905 495 566 -0.96
LHS-01-14 2379 0.054066  0.001717 0.282849  0.000023 2.7 7.7 0.282849 583 673 -0.95
LHS-01-15 238.6 0.052963 0.002033 0.282888  0.000029 4.1 9.0 0.282888 531 603 -0.94
LHS-01-16 237.8 0.032341 0.001094  0.282935 0.000019 5.8 10.8 0.282935 450 509 -0.97
LHS-01-17 237.1 0.032280  0.000991 0.282900  0.000018 45 9.6 0.282900 499 574 -0.97
LHS-01-18 2382 0.036973 0.001323 0.282954  0.000022 6.4 11.5 0.282954 426 477 -0.96
LHS-01-19 238.5 0.051760  0.001353 0.282928 0.000019 55 10.5 0.282928 464 525 -0.96
LHS-01-20 2354 0.046192  0.001421 0.282862  0.000021 3.2 8.1 0.282862 559 646 -0.96
THS-02

LHS-02-01 2367 0058343 0001637 0282872 0000019 35 85 0282872 549 630 -095
LHS-02-02 2408 0026515 0000988 0282895 0000021 44 95 0282895 505 581  -0.97
LHS-02-03 2384 0059795 0001350 0282895 0000022 44 94 0282895 510 584  -0.96
LHS-02-04 2744 0043036 0001054 0282883 0000023 39 98 0282883 524 505  -097
LHS-02-05 2386 0049239 0001519 0282911 0000024 49 99 0282911 490 557  -0.95
LHS-02-06 2459 0.052432 0.001190 0.282914  0.000019 5.0 10.2 0.282914 482 547 -0.96
LHS-02-07 238.7 0.061232  0.001473 0.282878  0.000022 3.7 8.8 0.282878 537 617 -0.96
LHS-02-08 237.6 0.047088 0.001162 0.282892  0.000024 42 93 0.282892 513 590 -0.96
LHS-02-09 240.6 0.044567  0.001453 0.282876  0.000022 37 8.7 0.282876 539 619 -0.96
LHS-02-10 2252 0.046509 0.001118 0.282875 0.000019 3.7 84 0.282875 536 623 -0.97
LHS-02-11 296.6 0.054945 0.001374  0.282762  0.000023 -0.3 59 0.282762 701 810 -0.96
LHS-02-12 238.6 0.062855 0.001901 0.282941 0.000020 6.0 109 0.282941 452 506 -0.94
LHS-02-13 2379 0.046899  0.001665  0.282871 0.000020 35 85 0.282871 549 631 -0.95
LHS-02-14 237.0 0.047295 0.001207 0.282895 0.000022 44 94 0.282895 508 584 -0.96
LHS-02-15 2347 0.048650  0.001262  0.282905 0.000023 47 9.7 0.282905 496 568 -0.96
LHS-02-16 234.8 0.040291 0.001263 0.282934  0.000021 57 10.7 0.282934 454 514 -0.96
LHS-02-17 236.4 0.063412  0.001803 0.282941 0.000021 6.0 10.9 0.282941 450 504 -0.95
LHS-02-18 236.2 0.046813 0.001293 0.282887 0.000021 4.1 9.1 0.282887 521 599 -0.96
LHS-02-19 2227 0.048753 0.001366  0.282876  0.000019 3.7 84 0.282876 539 624 -0.96
L.HS-02-20 229.0 0.041696 0.001122 0.282905 0.000021 4.7 9.6 0.282905 493 567 -0.97

H:oe g (0)=(("H/H)s/ ("HE/ "H) quoro—1) X 10000, fror=("Lu/"Hs/ (“Lu/TH qun—1, € (O=(("HE/Hf)s—("Lu/
THf)X (e 4= 1))/ ("HE TH) con— (7Lu/ THE) quueX (e A= 1)—1) X10000,  (THE/THE=("H/ 7HE)s— ("Lu/ TH)sX (e = 1), H
L (La/THE A EE S E A (TLu/TH) qie=0.0332, ("Hf/ H qur=0.282772(Blichert—Toft et al. '), ¢ JyFE fIE ST

8], 2 =1.867x107" year '(Soderlund et al."),

FEAE 4341 T 0.282 796~0.282 954, & () {H N +5.6~+
11.5,°F34+9.1, Wi B Bt Hf B AR IS (T00) 228 1010 [
B 477~774 Ma; & LHS—02 53 87 250 7°HE/ 7HE
FEAE 43 A T 0.282 762~0.282 941, & () H N +5.9~+
10.9, F3+9.3, Wi B Br HF 152 20AF I8 (Thw) 22 10 18 [
1 504~810 Ma,
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Fig.6 ""Hf/"’Hf histogram (a), Tpyp histogram (b), Hf isotope evolution diagram (c, d) " and "Lu/""Hf versus "Hf/""Hf
diagram (e) of zircons from magmatic rocks in the Xingmeng orogenic belt and its adjacent areas
Data sources: Lianhuashan rock body after this study; Ergun massif after Sui et al. "I, Ge et al. ¥, Wang et al. "); Hinggan massif after Sui et
al. 41 Zhou et al. ¥, Zhang et al. ™!, Zhou et al. P'; Songnen massif after Feng et al. P, Gao®; Jiamusi massif after Meng®™, Cheng®™; North

China Plate margin after Zhang et al. ", Wang et al. ¥
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LA-ICP-MS zircon U-Pb dating and Hf isotope study of the plagioclase
granite porphyry in the Lianhuashan Cu-Ag deposit of Inner Mongolia and its
geological significance

ZHOU Zhen—hua', WU Xin—l1i*, OU"YANG Hegen’

(1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. School of Earth Science and Mineral
Resources, China University of Geosciences, Beijing 100083, China)

Abstract: The Lianhuashan Cu—Ag deposit of Inner Mongolia is an important deposit in southern Da Hinggan
Mountains metallogenic belt, and its mineralization is closely related to the plagioclase granite porphyry. Zircon
LA—MC-ICP—MS dating of the plagioclase granite porphyry shows that its formation ages range from 236.8+
0.77Ma  (MSWD =0.85) to 237.9 £0.71Ma (MSWD =1.02), suggesting that it is a product of the Triassic
magmatism rather than the Middle Jurassic magmatic activity. The Lianhuashan plagioclase granite porphyry has
eHf (t) values range from +5.6 to +11.5 with relatively high "Hf/"’Hf values and younger two—stage model ages
(477~810Ma), indicating that it was mainly derived from the partial melting of the new—born lower crust that
originated from the depleted mantle, and that there probably existed an important crustal growth event in
Hinggan massif which occurred in the early Paleozoic—late Proterozoic period. Based on a systematical study of ~
1100 zircon Hf isotope data from the magmatic rocks in the Xingmeng orogenic belt, the authors found that the
Hinggan, Songnen and Jiamusi massifs have similar properties, and these three massifs, the Ergun massif and the
North China plate margin have their respective crustal accretion histories, revealing that they had different early
crustal evolution processes.

Key words:LA—MC—ICP—MS zircon U—Pb dating; Hf isotope; Triassic;crustal growth; Lianhuashan Cu—Ag

deposit; Xingmeng orogenic belt
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