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Abstract: The Liudaowaizi iron—copper deposit is located in Yanbian area and belongs to the east part of the Xing"an—Mongolia
Orogenic Belt. The major orebodies occur along the contact zone between the Early Yanshanian gabbrodiorite and the Permian mar-
ble. The ore—hosting rock in the ore deposit is dominated by the garnet skarn. Based on the ore—forming geological factors and min-
eralization characteristics, it can be concluded that the deposit belongs to the contact—metasomatic type. Using the LA-ICP—MS U—
Th—Pb dating method of isotopes of zircon grains from gabbrodiorite in northern mining area and analysis of the geochemical charac-
teristics of the intrusion, the authors obtained the U—Pb ages, which vary from 196Ma*2Ma to 213Ma*1Ma with an average value
of 204Ma+2.3Ma. Both the gabbrodiorite and the associated iron—copper mineralization were formed at the beginning of the Jurassic
period. Major elements in the gabbrodiorite are characterized by low SiO, (55.56%~56.45%), high alkali (3.43%~3.66%), sodium
(3.43%~3.66%) and aluminum (17.34%~18.33%), indicating that the metallogenic gabbrodiorite belongs to the metaluminous high—

im BHE:2014-05-12;f&ITBHA: 2014-07-17

LENTE - v [ SR 2RI H (5 : 12120113098300 ) FI i [EIRRE BE IR A0 2= B 78 I PRAUBER f 27 [ 58 i s S 2 R B4 T H
(45 :201209)

EB BN R (1987— ), 20 B, WER 2% CE A2 07 R JT HIFSY . E—mail: hhn2006112@163.com

BHEER AL B4 (1969~ )3, Wb B2 , N0 IR A0F SRS . E—mail: renys@jlu.edu.cn



533 4 4 9 ]

P A5 < 35 MRE R 7S T8 Jae TR PR IS I I A B A1 U—Ph A i 1343

sodium calc—alkaline series. Meanwhile, the rocks are featured by low REE content ((77.43~88.76) X 10°°), high LREE and LREE/

HREE ratios, and low positive or negative Eu anomalies. Such geochemical features as relative enrichment of large ion lithophile ele-

ments, depletion of high field strength elements, low Sr, high Yb and ratios of trace elements between the crust and the mantle show

that the gabbrodiorite was derived from the crust—mantle mixed source. In combination with the evolution of tectonic background

of Northeast China, the authors hold that both the gabbrodiorite and the associated iron—copper mineralization in the Liudaowaizi de-

posit were formed in island—arc environment resulted from the subduction of the Paleo Pacific plate to the Eurasian plate at the begin-

ning of the Jurassic period.

Key words: skarn deposit; LA—ICP—MS zircon U—Pb dating; geochemistry; Liudaowaizi iron—copper deposit; Yanbian area
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Fig. 1 Tectonic location (a) and geologic sketch map (b) of the Liudaowaizi deposit
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Table 1 U-Th—-Pb composition of zircons in the gabbrodiorite (LD3-10)

in Liudaowaizi deposit as measured by LA-ICP-MS

i FAE/10° Th {7 F b (o) 2Py A o
Th U Pb U 27pp/%ph 27phEY 2Py 2ppyY /Ma
1 105 169 14 062 0064000  0.25+0.01  0.03+0.00  0.01%0.00 209+1
2 618 973 806 063 0.05+0.00  0.21+0.01  0.03+0.00  0.01+0.00 198+2
3 103 140 119 073  0.05+0.00  0.22+#0.01  0.03+0.00  0.01+0.00 201+1
4 704 169 134 042  0.07+0.00  0.34+0.01  0.03+0.00  0.01*0.00 20742
5 743 113 939 066  0.05+0.00  0.23+0.01  0.03+0.00  0.01+0.00 208+1
6 192 296 257 065  0.05+0.00  0.23+0.01  0.03#0.00  0.01+0.00 213+1
7 839 120 104 070  0.06+0.00  0.24+0.01  0.03+0.00  0.01+0.00 198+2
8 766 113 970 068  0.05+0.00  0.24+0.01  0.03+0.00  0.01+0.00 20441
9 419 895 58 047  0.05£0.00 0.120+0.01  0.03+0.00  0.01+0.00 196+2
10 754 111 935 068  0.05£0.00  0.23+0.01  0.03+0.00  0.01+0.00 203+2
11 967 137 121 071  0.05£0.00  0.23+0.01  0.03+0.00  0.01+0.00 21142
12 743 114 939 065 0056+0.00 0.24#0.01  0.03#0.00  0.01+0.00 20242
13 637 116 861 055  0.05£0.00  0.23+0.00  0.03+0.00  0.01+0.00 2042
14 773 118 105 065  0.05£0.00  0.23+0.01  0.03+0.00  0.01+0.00 21442
15 306 69.4 508 044  005+0.00  0.24+0.02  0.03+0.00  0.01+0.00 21042
16 630 104 834 060  005+0.00  0.23+0.01  0.03+0.00  0.01+0.00 202+1
17 388 933 596 042  005+0.00  0.23+0.01  0.03+0.00  0.01+0.00 198+2
18 570 948 833 0.60 006+0.00  0.28+0.01  0.03+0.00  0.01+0.00 20942
19 645 981 850 0.66  0.05+0.00 0.240.01 0.03:0.00  0.01+0.00 2031
20 124 180 156 069  0.05:000  0.24+0.01  0.03+0.00  0.01+0.00 200+1
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Fig. 2 **Pb/*"U age, serial number of analytical points and CL image of zircons

from gabbrodiorite in the Liudaowaizi deposit
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Table 2 Compositions of major elements, trace elements and rare earth elements

in gabbrodiorite from the Liudaowaizi deposit

g% LD7-1 LD7-2 LD3-10-1 LD3-10-2 LD3-10-3| K45 LD7-1 LD7-2 LD3-10-1 LD3-10-2 LD3-10-3
SiO, 56.45 56.29  56.21 56.19 55.56 Cs 293 3.88 4.89 4.86 5.83
Al.O; 18.26 18.33  17.76 17.34 17.50 Ba 200 237 275 277 271
Fe,O; 740 7.25 6.90 7.39 7.28 Zr/Hf 3353 30.80 29.13 31.53 28.98
MgO 332 324 2.99 3.24 3.28 Nb/Ta 1439 1484 1514 15.75 15.07
CaO 6.95 7.10 6.71 6.85 6.96 Rb/Sr 0.05 0.15 0.12 0.12 0.12
Na,O 3.63 3.66 3.53 3.43 3.45 SriY 992 1276  13.13 11.65 11.71
K0 144 137 1.28 131 1.29 La 12.74 15.27 115 12.1 12
MnO 0.14 0.15 0.12 0.12 0.12 Ce 23.81 27.88 27.5 29.3 29.4
P20Os 0.16 0.16 0.16 0.17 0.16 Pr 391 4.09 3.6 3.79 3.85
TiO. 1 0.97 1.02 1.06 1.04 Nd 18.16 18.58 15.6 17 17.3

Pkt 0.65 0.85 3.27 2.72 3.12 Sm 433 431 4.02 4.33 4.43
JENiy 99.41 99.35  99.94 99.82 99.77 Eu 13 1.33 1.27 13 1.28

Na,0+K.0 5.07 5.03 4.80 4.75 4.74 Gd 434 426 3.50 411 4.14
Na.,O/K,O0 252  2.67 2.76 2.61 2.67 Th 0.74 0.72 0.69 0.76 0.77

A/CNK 0.9 0.9 0.92 0.89 0.89 Dy 442 421 3.78 4.34 4.47

AINK 242 244 2.47 2.45 2.47 Ho 0.87 0.82 0.85 0.95 0.98
Li 21.38 1573  21.01 21.60 21.48 Er 254 239 2.34 2.60 2.65
Be 095 0.99 0.91 111 0.95 Tm 036 0.34 0.31 0.36 0.37
Sc 1472 16.67 25 27.3 27.2 Yb 239 221 2.17 2.29 2.35
\Y 139 140 182 207 194 Lu 037 034 0.31 0.34 0.34
Cr 35.24 32.33 22.5 27 24.8 Hf 498 237 1.72 2.53 2.21
Co 19.11 21.25 17.6 19 18.1 Ta 033 031 0.28 0.28 0.28
Ni 7.74  5.92 4.65 4.76 5.2 U 129 1.26 0.89 1.07 0.89
Cu 9.76  7.61 12.7 16 12.4 Th 3.73  4.09 3.6 4.84 3.38
Zn 64.42 77.17  83.08 91.3 93.77 Bi 0.02 0.02 0.05 0.06 0.05
Ga 17.93 18.98 18.7 18.8 19 YREE  80.28 86.76  77.43 83.56 84.33
Rb 13.65 49.6 40.2 415 42 LREE 6425 7146  63.49 67.82 68.26
Sr 267 339 346 343 342 HREE  16.03 153 13.95 15.74 16.07
Y 2692 2656  26.35 29.44 29.21 LREE/ 401 4.67 4.55 431 4.25

HREE
Zr 167 73 50.11 79.77 64.04 | (La/Yb)y 382 4.96 3.8 3.79 3.66
Nb 4.75 4.6 4.24 4.41 4.22 SEu 091 0.94 1.01 0.93 0.9
Sn 112 112 2.42 3.98 3.02 5Ce 082 0.85 1.04 1.05 1.05

TE: EHICR S A%, WU R 0K S 107

A AT RETEIEH MbAe JEEEE T (24 20km) JEREAY"™ 2,
7E K.O—Na,O &l i (& 8) ¥, 753l jal 75 R i
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TR TT R (1) HUAE L Ay b S e by 1 R DXRE Y, Ze/

HfE AT 28.98~33.53 Z 1], 5 Ml ~F-F4{E (30.74)
FEAR WA s Nb/Ta {8 M 14.39~15.75, 4> T Hu g - 14
B (17.5) " 5 Hu 52 (B (1) ™ 22 [6] 5 1 Rb/Sr{Hh
0.05~0.12, KT I HubgF 448 (0.034) i /N T Hb 5%
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Fig. 4 Discrimination diagram of major elements in Liudaowaizi gabbrodiorite
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Fig. 7 Classification diagram for granites based on Yb—Sr
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Fig. 9 Discrimination diagrams for tectonic setting of gabbrodiorite in the Liudaowaizi deposit
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Fig. 8 K,O—Na,O discrimination diagram
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