542 5 110 hOE R Vol.42, No.1
20154F2 A GEOLOGY IN CHINA Feb., 2015

FIE2, R, XNV, 55, BRI TTA BRIE NG 48 RAE R LA 55 1 U—Pb g 48 M BUE SC[T]. Hh [EIHBR, 2015, 42(1): 169-179.
Wei Yanlan, Yang Yanchen, Liu Na, et al. The dating of ore— bearing granite porphyry in the Yuejinshan skarn Cu— Au deposit, Heilongjiang
Province, and its tectonic significance[J]. Geology in China, 2015, 42(1): 169—179(in Chinese with English abstract).

=T B LLSE = IR
R EEA U-PoEERIMRENX

FHZEZ e X W HEE RN
(1.EARKZ WHRAZFR, Tk KA 130061;2.7F B M FA 3215 25 R B RPT, ) % A4k 541004;
3P B RAE B AR s (B R FTRERF = E AR5 P0), 7 100120)

RE W LA G0 R S8k L& By A SR IR , 7 T8 LL— LR WA . A SCRE S T8 s BEE HR T 854
LA—ICP-MS U-PbIl4F | T MU IO R MBS, e A AR 1B B, 80 T i3 1 57 . 25 SRR 5 i 2%
VIR AL R BEA AR (109.17+0.91 ) Ma. BT AR BT =55 A, % 4 Rb . Ba.La Nd Hf 0%, 77
FAND . Sr P Ti S0, HAM oy 23 A B SEARGSHAE , X B8 /R B AR T 5 ek G s KL R EE . 455 AR
HERAY2FRAE R 5238 LB AL 1 3R A, D% PRI LT B S 1 5 55 , O L e AR AR PR AR e B
B WA M A AR A RIS SRl TR 1 OTH AR G,

SRR BIRVLA s WM LW &0 s FE KBS s LA-ICP-MS 44541 U-Pb 4F % ; 143t 7 L

FESES . P588.1271;P597  ERARERT:A  XE4HS:1000-3657(2015)01-0169—11

The dating of ore—bearing granite porphyry in the Yuejinshan skarn Cu—Au
deposit, Heilongjiang Province, and its tectonic significance
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Abstract: The Yuejinshan Cu—Au deposit, located in southeast Heilongjiang Province, is a typical deposit which occurs in the north
of Mishan—Dunhua Deep fracture of the Wandashan metallogenic belt. The authors carried out LA—ICP—MS zircon U—-Pb dating of
main and trace elements in the granite porphyry, and discussed the chronology of the rock mass and the tectonic setting. The results
indicate that the ore—related Yuejinshan granite porphyry has a concordia LA—ICP—MS zircon U-Pb age of (109.17+0.91) Ma,
which is basically in good consistency with the weighted average age. The Yuejinshan granite porphyry has a geochemical affinity

with subduction magmas, characterized by peraluminous nature, enrichment of LILIs (Rb, Ba, La, Nd and Hf), and depletion of
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HFSE (Nb, Sr, P and Ti). The geochronologic and geochemical characteristics of the Yuejinshan granite porphyry, combined with

tectonic evolution of the Wandashan metallogenic belt, suggest that the deposit was formed in a island arc or active continental

margin setting and that its formation was probably related to the subduction of the Paleo—Pacific Ocean during the Mesozoic.
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Fig.1 Geological sketch map of northern No. 1 mineralization zone (a) in the Yuejinshan Cu-Au deposit and geological section
along No. 15 exploration line (b)
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Fig. 2 Photomicrographs of the granite porphyry and ores of the Yuejinshan Cu—Au deposit
a and b—Photomicrographs of granite porphyry; c—Edge of chalcopyrite particles surrounded by covellite; d—Chalcopyrite associated with bornite;
Q—Quartz; Kfs—K—feldspar; P1—Plagioclase ; Bt—Biotite ; Ccp—Chalcopyrite ; Cv—Covellite ; Bn—Bornite
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Table 1 LA—ICP—MS zircon U—Pb data for the Yuejinshan granite porphyry

. /10 IFil o7 2% A F MR/ Ma

Pb U PHPU g i A VR PoPb g Wpy U 1e PBPU 1o PHPH 16
YIS-1-01 6 313 0.0174 0.0002 0.115 0.0061 0.0478 0.0025 111 1 111 6 90 124
YIS-1-02 5 264 0.0173 00002 01226 00072  0.0513 0.0028 111 1 117 7 256 127
YIS-1-03 5 264 0.0173 00002 01169  0.0096 0.0039 111 1 112 9 146 188
YIS-1-04 8 460 0.0172 0.0002 0.1169 0.0071 0.0493 0.0026 110 1 112 7 163 124
YIS-1-05 7 367 0.0174  0.0002 0.121 0.0059  0.0505 0.0024 111 1 116 6 217 109
YIS-1-06 14 752 0.017 0.0002  0.1173  0.0036 0.0015 109 1 113 3 197 69
YIS-1-07 12 642 0.017 0.0002 0.114 0.003 0.0487  0.0013 108 1 110 3 135 61
YJIS-1-08 5 238 0.0179 0.0003 0.1167 0.0086 0.0473 0.0034 114 2 112 8 64 170
YJS-1-09 8 412 0.017 0.0002  0.1173 0.005 0.0499  0.0021 109 1 113 5 191 96
YIS-1-10 6 319 0.0167 00002 01126 00054 00489  0.0023 107 1 108 5 145 111
YIS-1-11 5 288 0.0169 0.0003 0.1231 0.0064 0.0528 0.0027 108 2 118 6 319 115
YJS-1-12 21 1084 00168  0.0001  0.1183 00016 00512  0.0007 107 1 114 2 249 31
YJS-1-13 4 226 0.0171 0.0003 0.1112 0.008 0.0033 110 2 107 8 51 168
YIS-1-14 6 342 0.0175 00002 01213 00049  0.0504 0.002 112 1 116 5 211 91
YIS-1-15 9 488 0.0172 00002 01156 00038 00487  0.0016 110 1 111 4 131 76
YIS-1-16 11 609 0.0171 0.0002 0.1173 0.003 0.0498 0.0012 109 | 113 3 187 58
YIS-1-17 13 650 0.0168 00002 01159 00027 00502  0.0012 107 1 111 3 203 54
YIS-1-18 18 976 0.0166  0.0001 01201  0.0021 0.0525  0.0009 106 1 115 2 308 40
YIS-1-19 11 572 0.0171  0.0002 0.125 0.0034 00529  0.0014 109 1 120 3 325 61
YJS-1-20 10 570 00176 0.0002  0.1104 0.008 0.0454  0.0006 113 1 106 8 33 30
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Fig.3 Cathodoluminescence (CL) images and measuring positions of zircons from the granite porphyry in the Yuejinshan Cu—Au deposit
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the Yuejinshan Cu—Au deposit
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Fig.6 Chondirite—normalized REE patterns (a), and primitive mantle normalized trace elements spider diagram (b) of Yuejinshan
granite porphyry
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Table 2 Chemical compositions of major elements (%), trace
elements and REE elements (10°) of the Yuejinshan granite
porphyry

FEMS  YIS-044  YIS-15  YIS-022 YJS-2a YJS-009

SiO, 69.60 71.15 75.50 75.16 76.50
AlLO3 14.00 13.82 12.40 13.02 1255
Fe 05 3.02 0.65 1.94 0.18 1.45
MgO 1.09 1.30 0.14 0.41 0.10
CaO 1.68 245 0.60 1.76 0.65
Na,O 4.40 3.53 3.74 322 3.96
KO 2.84 2.56 3.82 3.78 3.57
MnO 0.01 0.08 0.02 0.05 0.01
P,0s 0.12 0.12 0.02 0.05 0.01
TiO, 0.57 0.42 0.10 0.19 0.07
LOI 1.51 0.96 0.76 0.49 0.54
TOTAL 99.03 99.74 99.35 99.86 99.62
Rb 80.70 84.20 76.90 97.30 97.00
Ba 994.00 519.30 2100.00 1128.00 1110.00
Th 10.75 13.40 12.60 11.20 12.15
U 3.06 221 2.19 252 2.88
Ta 0.90 0.98 1.50 1.45 220
Nb 13.00 12.49 1470 16.84 19.40
Sr 270.00 185.10 131.00 187.40 79.10
Zr 297.00 237.70 103.00 115.70 97.00
Hf 8.10 727 3.80 4.07 4.40
La 31.60 3594 28.00 31.17 29.20
Ce 65.30 74.21 53.40 57.67 55.30
Pr 7.19 8.73 5.37 6.28 6.29
Nd 28.70 3249 19.30 21.68 23.60
Sm 5.74 6.69 343 3.90 533
Eu 0.86 1.08 0.43 0.57 0.39
Gd 5.24 592 275 342 4.62
Tb 0.85 1.01 0.45 0.58 0.69
Dy 5.55 5.54 2.85 3.17 4.67
Ho 1.12 1.11 0.60 0.63 0.83
Er 3.48 324 1.95 1.95 2.74
Tm 0.47 0.56 0.29 0.37 0.40
Yb 3.34 332 2.09 224 271
Lu 0.48 0.46 0.31 0.35 0.41
Y 30.00 30.49 17.00 18.95 25.00
> REE 159.92 180.30 121.22 133.97 137.18
LREE 139.39 159.15 109.93 121.26 120.11
HREE 20.53 21.15 11.29 12.70 17.07
LREE/HREE  6.79 7.53 9.74 9.55 7.04
Lan/Ybn 6.79 7.77 9.61 9.97 7.73
4 Eu 0.47 0.52 0.41 0.47 0.23
o Ce 1.02 1.00 1.00 0.95 0.95

T A R YIE B F 5 (1t 0 9] 5 R R O R T
131 Ma, 124 Ma, 115 Ma 3B B, KSFFEARTE B
F 111~114 Ma, 5835 L B AR 07 o He PR
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Fig.7 Geochemical diagrams of Yuejinshan granite porphyry

a—Y—Nb;b—(Y+Nb)—Rb; c—Nb—Nb/Th; d—Ta/Yb—Th/Yb; a, b after Pearce et al., 1984;

¢, d base map after Boztug et al.(2007); primary mantle

after Hofman (1988), continental crust MORB+OIBand island arc volcanic area after Schmidberger and Henger (1999),
base map after Du Daode et al. (2011)
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