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Abstract The Great Xing’ an Range, located in the eastern Mongolia-Hinggan orogenic belt, is characterized by intense tectonic
and magma activity, abundant endogenous non-ferrous and precious metal mineral resources. Based on studies of geological characters,
genetic type and chronology, the endogenous copper deposits can be divided into three genetic types: porphyry copper deposits,
epithermal high-sulphidation deposits ( Cu-Ag, Cn-Sn) and contact-metasomatic deposits. The mineralization is collectively closely
related to high-K calc-alkaline I-type granitic magmas, except for Cu-Sn deposits. In the eastern part of the area, porphyry copper
deposits were mostly emplaced during 180 ~ 170Ma, with a small amount in around 485Ma, whereas epithermal high-sulphidation
copper-silver deposits, in the middle of the Great Xing’ an Range, have an emplacement age of 170 ~ 160Ma. In the west, epithermal
high-sulphidation Cu-Sn deposits which emplaced between 150Ma and 135Ma are related to A-type granitic magma. The contact-
metasomatic deposits are associated with above two types, concentrated in 180 ~ 160Ma and 150 ~ 135Ma. Conclusions can be drawn
that the metallogenic geodynamic setting is consistent with Early Paleozoic collision between the Xing’an block and Songnen block,
Middle Jurassic collision between the Siberia and North China plates epicontinental accretional belt, and the crustal extension and
thinning effects of Early Cretaceous collisional orogeny. Accordingly, these deposits emplaced in intra-continental transformation
orogenic regime or post-orogenic extension stages. This result will provide a scientific basis for in-depth study of the endogenous
polymetallic mineralization regularity.
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Fig. 1 The sketch map of geology and endogenous copper deposits in Great Xing’ an Range (modified after Qi et al. , 2005)
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Table 2 Dating data of Cu-polymetalic deposits in the Great Xing’ an Range(Ma)
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#3 MSELERRIKEHEA LA-ICP-MS U-Pb MELR
Table 3 LA-ICP-MS U-Pb data of zircons from granodiorite in Xiaoduobaoshan
Isotopic ratios Age(Ma)
Spot 207py, 207y, 206 py, Th 207py, 207py, 206 py,
Number P lo . lo TR lo U 06T lo 755 lo 75 lo
Pb U U Pb U U
01 0.0487 0. 0006 0.1818 0.0018 0.0271 0.0002 0.5238 132 12 170 2 172 1
02 0.0497 0. 0005 0. 1852 0.0018 0.0271 0.0002 0.5389 181 11 173 2 172 1
03 0.0501 0. 0006 0. 1856 0. 0020 0.0269 0.0002 0.4600 200 13 173 2 171 1
04 0.0492 0. 0007 0. 1669 0.0022 0. 0246 0.0002 0.4996 156 17 157 2 157 1
05 0.0535 0.0008 0. 1970 0.0026 0.0267 0.0002 0.4099 352 16 183 2 170 1
06 0.0490 0. 0006 0.1810 0.0018 0.0268 0.0002 0.4854 146 12 169 2 171 1
07 0.0486 0. 0006 0.1814 0.0018 0.0271 0.0002 0.4854 130 12 169 2 172 1
08 0.0581 0. 0006 0.2280 0.0021 0. 0285 0.0002 0.4854 535 9 209 2 181 1
09 0.0545 0. 0006 0.2127 0.0020 0.0284 0.0002 0.4854 390 10 196 2 180 1
10 0. 0500 0. 0006 0.2090 0. 0020 0.0303 0.0002 0.4854 195 11 193 2 193 1
11 0.0461 0. 0026 0.1688 0.0093 0. 0266 0.0002 0.4644 120 158 8 169 1
12 0. 0494 0. 0005 0.1835 0.0017 0.0270 0.0002 0.4644 166 10 171 1 171 1
13 0.0492 0. 0006 0. 1804 0.0020 0.0266 0.0002 0.4644 156 13 168 2 169 1
14 0. 0490 0. 0007 0.1823 0.0022 0.0270 0.0002 0.4644 147 15 170 2 172 1
15 0.0492 0. 0006 0.1823 0.0019 0.0269 0.0002 0.4644 156 12 170 2 171 1
16 0.0515 0. 0007 0. 1902 0.0023 0.0268 0.0002 0.4609 265 15 177 2 170 1
17 0.0491 0. 0006 0. 1827 0.0021 0.0270 0.0002 0.4609 154 14 170 2 172 1
18 0.0480 0. 0006 0.1764 0.0022 0.0267 0.0002 0.4609 97 16 165 2 170 1
19 0.0485 0. 0007 0.1788 0.0022 0.0268 0.0002 0. 4609 124 16 167 2 170 1
T U A S b BT 2 1Ll 5 e B A B R A SR

[ xar
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B Re-0s

B2 KRG i X N A A R B AR Bt 17 141
Fig.2  Distribution of the geochronological data of the

endogenous copper deposits in the Great Xing’ an Range
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AR . ARSCHARFRY /N Z 3 AL R N A1 U-Pb 3 AR IS

7170.8 £0. 63Ma( 3 3.1 3) , R I HJE T rh {2 A ¢
EE O 7/

4.3 BRAZHRHMT B

IR AR IX S — Y B3], T RS e AR 22 ) e /N
W2 &m0 IR, B T RSV H X R B, I 248
HLE 140Ma £ 47, RIFHS 2 &80 00 4 % h
138. 3Ma( Wang et al. ,2001) , #xiik B 4 4 BE A 9 Rb-Sr ¢
IZAE IR 148. 8Ma (X — N5 45, 1994) , BB B L &R 1
RIBEE Y Rb-Sr 25 I 22 4F % Jy 149Ma (X1 £ 38,1996 ) , 5 K
HAE (2007 ) FAFEHA N 2 B BRI Re-0s 4184 140. 7
+ 1Ma, BARX — RIVF IR 74 2 55 0 R 5 5K
B UIARC

5 R LIRTES Ry AL

5.1 AT RHMAT IRE
511 #5hsiesiie

M1 53 4 WAL, R4 BEA AV 3 2 7= 7E B Fh
ST S B A 2 A, 2 B S R AR AR R R
(BE) AR RNKA, AR RIS B R RE R A
ST RS AL B T A 5 B T AR R A L (R 4) LA
BAK S0, & i (65.82% ~ 71.10% ), # Bl i 9 AL O,
(13.36% ~15.26% ) MgO(0.38% ~1.97% ) .Fe, 0 (2.31%
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Fig.3  Zircon LA-ICP-MS U-Pb concordia diagram of granodiorite in Xiaoduobaoshan

R4 RHRBBRAT RRREEANER (W% ) ME HBLITR(x107°)ER

Table 4 Major (wt% ), trace element and REE( x 10 ") composition of copper deposit in the Great Xing’ an Range

. ZEL ml RN L Gk A9 BEOAEE =PW KR
" Yo Y8 ym yom Yo ym yom ym Y8 Y8 - 15 S #l
Si0, 71.10 65.82 70.58 72.79 68.87 67.09 66.91 75.95 65.84 66.36 73.81 73.39  73.39
AlL0, 13.36  15.26 14.83 14.08 15.39 14.80 15.77 11.89 15.50 15.62 12.4  13.43 13.45
TiO, 0.19 0.36 0.29 0.29 0.35 0.45 0.5 0.19 0.57 0.51 0.26 0.26 0.28
Fe,0, 0.76 1.88 0.91 1.04 0.82 1.51 0.71 0.81 2,10 1.83 1.24  0.60 0.36
FeO 248 1.72  1.26 1.87 1.48 2,71 265 0.8 1.78 2.15 1.58  1.32 1.73
Ca0 2,14 272 1.27  1.57  1.59 2,19  3.69 0.57 3.58 3.47 0.20 1.7 1.28
MgO 0.62 1.97 0.3 070 1.38 1.63 2.27 0.26 1.73 1.68 0.75 0.55 0.58
K,0 3.38 3.8 3.87 3.8 2,99 3.18 3.23 495 2,65 2.82 407 4.13 4.56
Na, O 3.98  3.45 452 3.70 4.86 3.98 3.96 2.87 4.46 435 465 3.33 2.81
MnO 0.03 0.31 0.03 0.07 0.04 0.06 0.11 0.03 0.06 0.08 0.06 0.05 0.04
P,0, 0.11 0.2 005 0.08 011 0.12 0.13 0.04 0.18 0.18 0.04 0.07 0.14
Ba — 395 731 — 255 398 — — 529 631 352 510 388
Rb — 54.8 1242 — 30.9  82.0 — — 65.6 68.6 169 194 277
Th — 2,77 2.72 — 5.11  15.6 — — 7.78  3.02  23.00 22.00 18.00
U — 0.92 1.16 — 1.49  4.00 — — 8.65 3.04 500 5.00 8.00
Sr — 247 48 — 420 264 — — 609 464 48 143 81
Zr — 76 123.5  — — 171 — — — 145 528 144 136
Hf — 2,12 3.74 — 0.91  6.27 — — o1 3.72 — — —
La 8.32  14.86 17.01 —  17.51 31.40 —  59.06 24.65 24.70  — — —
Ce 14.62 28.44 3236 —  33.99 61.35 — 1157 47.96 51.20 — — —
Pr 1.77  3.60  3.77 — 4.43  7.78 —  15.24  6.19  5.80 — — —
Nd 7.12  14.35 12.88  —  15.32 30.15 — 5454 21.14 22,50 @ — — —
Sm 1.43  2.76  2.13 — 2.84  6.13 —  10.13  3.82  4.11 — — —
Eu 0.33 0.75  0.50 — 0.82  0.95 — 0.56 1.07  1.03 — — —
Gd .12 230  1.39 — 2.33  5.73 — 8.46  3.28  3.68 — — —
Th 0.16 0.3  0.17 — 0.34  0.86 — 1.35  0.51 0.52 — — —
Dy 0.85 1.84 0.74 — 1.63  5.20 — 6.77 2.63  2.77 — — —
Ho 0.18 0.37  0.13 — 0.28  1.06 — 1.28  0.49  0.54 — — —
Er 0.45 1.05 0.36 — 0.74  3.11 — 3.47  1.38  1.47 — — —
Tm 0.06 0.16 0.06 — 0.11  0.46 — 0.46 0.25 0.22 — — —
Yb 0.32 1.10 0.43 — 0.65  3.08 — 1.68 1.48 1.6l — — —
Lu 0.04 0.17  0.08 — 0.13  0.45 — 0.42 0.23  0.26 — — —
Na,0/K,0  0.85 1.11 0.8 1.03 1.62 1.25 1.23 0.58 1.68 1.54 — — —
(NHZOC;(ZO)/ 3.43  2.68 6.61 479 495 327 1.95 13.76 1.98  2.06 — — —
A/CNK 0.95 1.03 1.07 1.08 1.09 1.06 0.94 1.07 0.93  0.95 — — —
A/NK .31 1.55 1.28 1.38  1.37 1.48 1.58 1.18 1.52  1.53 — — —
La/Yh 17.53  9.11 26.54 —  18.16 6.88 —  23.74 11.26 10.38  — — —
SEu* 0.77 0.89  0.84 — 0.94  0.48 — 0.18 0.90 0.79 — — —
BB 6 7 8 4 4 6 2 7 2 2 148 421 205

T BORBRIR : D2 1l kb 37, 1988 3 B304 ,2007a, @511 F 2R 425 ,2007 s BRAE T 45,2008 , ] 2= 11 : 2 B 7245, 1995 Bk SCHESF, 2004 4L
PEELAE,2005 , @REAEIL B4 —N5 45,1994 s BLilk FL 45, 2005 5 1144248, 2011, @A ik : X — M5 45,1994 @ K I 22583, 2006, DB % 115
R,2007,@/NE 5 11 : HA 24,2011, @ =134 : 3 3CEFA,2007a
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Fig.4 Discrimination diagrams of metallogenic granite magma series(a)and rock type(b)in the Great Xing’ an Range
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Fig.5 Chondrite-normalized REE element pattern (a, normalization values after Boynton, 1984 ) and primitive mantle-normalized

trace element pattern (b, normalization values after Sun and McDonough, 1989)

~3.63% ) 5 P,0,(0.05% ~0.21% ), K,0/Na, 0., A/CNK
A/NK 5 T BUAE R B30, B0E 430028 0. 85 ~ 1.11,0. 95
~1.07.1.28 ~ 1. 55 3k 5 B IR % (1991) 15 10 i B2 L
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i BRI T 5, 8Eu " (8Eu” =2 x (Euw/0.0735)/
((Sm/0.195) + (Gd/0.259))) 1 0.63 ~1.00, 7 JF 1 o be
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