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Abstract Recently discovered Taipingchuan porphyry Cu-Mo deposit is located in the north of Derbugan metallogenic belt, Ergun
city of Inner Mongolia. Concentric rings of hydrothermal alteration and Cu-Mo mineralization occurred surrounding the granodiorite
porphyry. Two hydrothermal alteration zones from the host porphyry to wall rocks have been recognized in Taipingchuan mine; A
silicified-sericite zone and an argillic alteration zone. The Cu-Mo mineralization is clearly controlled by the silicified-sericite alteration.
By using the zircon U-Pb dating methods a precise age data of the host porphyry is obtained. The dating data show that the age of host
porphyry is 202 £5. 7Ma. The inherited zircon (784Ma) has also been found in the host porphyry, which indicates that a Proterozoic
block was probably located in the study area. Geochemically, the host porphyry of Wunugetushan possesses some geochemical
characteristics of adakite (i.e., high SiO,, Al,0;, Na,0 and Sr contents, as well as La/Yb ratios, low MgO, Y and HREE
contents). Some geochemical characteristics of the host porphyry, including relatively high SiO,, Yb contents and Th/Nb, Ce/Nb
ratios and relatively low Al,O,, TiO,, MgO, Sr, Th contents and Th/Ce ratio indicate that the porphyry derived from partial melting of
the subducted slab. The Sr-Nd isotopic composition of the porphyry displays an initial (¥ St/*Sr), ratio of 0. 70943 to 0.71019, a
negative gy, (¢) values of —=3.4 to —3.9. The Sr-Nd isotopic data indicates that Proterozoic block had some contribution to the magma
sources of the host porphyry. Combining the regional geology, we infer that the subduction of Mongol-Okhotsk ocean slab under the
Ergun block led to the host porphyry forming, and Taipingchuan Cu-Mo deposit was related to a continental arc environment.

Key words Derbugan metallogenic belt; Porphyry Cu-Mo deposit; Zircon U-Pb age; Geochemistry; Adakite; Continental arc

environment ; Mongol-Okhotsk Ocean
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Fig. 1  Geological sketch map of the Ergun area of Inner
Mongolia, NE China ( after Safonova, 2009 )
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Fig.2  Geological sketch map of Taipingchuan Cu-Mo mine
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Fig.3 NE geological section of the Taipingchuan Cu-Mo mine
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Fig.4 Photographs and photomicrographs of the granodiorite porphyry and Cu-Mo ore from Taipingchuan mine
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sample from Taipingchuan Cu-Mo mine
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F1 KFINTXRH BEE LA-ICP-MS $57 U-Th-Pb S #T##E
Table 1  LA-ICP-MS zircon U-Th-Pb analyses for the granodiorite porphyry sample from Taipingchuan Cu-Mo mine
[ Lo fE AR (Ma)
an U Th
B meﬁ) ( ><10’6) Th/U 207 py, " 207 py, ” 206 p, L 206 p, . 207 py, L 207 py, L
206 py, 5 28 28 235 206 p,
1 94 187 1.99  0.05010 570 0.20172 2225 0.02921 89 185.6 5.6 186.6 18.8 199.5 244.3
2 182 266 1.46  0.05009 373 0.21966 1580 0.03181 76 201.8 4.8 201.6 13.2 199.0 164. 1
3 372 435 1.17  0.05482 207 0.46381 1680 0.06138 96 384.0 5.8 386.9 11.7 404.7 81.6
4 437 178 0. 41 0.05073 179 0.21697 752  0.03102 49  196.9 3.1 199.4 6.3 228.8 79.7
6 417 235 0.56 0.05020 234 0.21879 986 0.03162 57 200.7 3.6 200.9 8.2 204.3 104.5
7 436 377 0.87 0.05390 158 0.22669 656 0.03051 45 193.7 2.8 207.5 5.4 366.7 64.7
9 93 64 0.69 0.05106 347 0.21989 1452 0.03123 64 198.3 4.0 201.8 12.1 243.6 149. 4
11 777 793 1.02  0.05072 115 0.21419 474 0.03063 38 194.5 2.4 197.1 4.0 227.9 51.4
13 337 235 0.70  0.05133 182 0.22128 765 0.03127 48 198.5 3.0 203.0 6.4 255.7 79.5
14 302 139 0.46  0.05101 140  0.22154 600 0.03150 43 199.9 2.7 203.2 5.0 241.2 62. 1
15 145 134 0.93  0.05695 142  0.59603 1458 0.07591 101 471.7 6.0 474.7 9.3 489.0 54.6
16 220 386 1.76 ~ 0.05045 199 0.22696 865 0.03263 50 207.0 3.1 207.7 7.2 215.6 88.7
17 252 171 0.68  0.06541 180 1.16649 3144 0.12934 189 784.1 10.8 785.0 14.7 787.7 56.6
20 383 116 0.30 0.05355 139 0.23316 592 0.03158 42 200.4 2.6 212.8 4.9 352.0 57.6
0.16 -
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Fig.6 U-Pb concordia diagram of the zircon samples of the granodiorite porphyry in Taipingchuan Cu-Mo mine
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Table 2 Composition of major (wt% ) and trace elements ( x 10 ™®) of the host porphyry samples from Taipingchuan Cu-Mo mine

[ETe= TPCO7-2 TPCO7-3 TPCO74 TPCO7-5 TPCO7-6 TPCO7-7 TPCO7-8 TPCO7-9
Si0, 67.94 68.75 67.37 66. 37 65. 86 68. 80 67. 80 68. 84
TiO, 0.38 0.37 0.35 0.44 0.35 0.37 0.38 0.36

Al 0,4 15.20 15.35 15.49 16. 28 15.31 15.18 15. 88 15.22

Fe, 04 1.51 1.13 1.13 1.28 0.92 0.95 1. 05 0. 89
FeO 2.29 2.31 2.49 2.58 2.36 2.20 2.26 2.30
MnO 0. 04 0. 04 0. 05 0. 05 0. 05 0.03 0. 05 0.03
MgO 1.06 0.96 0.84 1. 05 0. 84 0.85 0.90 0.85
CaO 3.28 2.88 2.99 3.49 3.00 3.05 3.15 3.03
Na, O 3.44 3.16 3.13 3.41 3.20 3.25 3.64 3.23
K,0 2.60 2.98 3.78 3.06 3.58 3.14 3.35 3.13
P, 05 0.13 0.13 0.12 0.15 0.12 0.13 0.13 0.13

el it 1.90 2.26 2.10 1.74 1.70 1. 86 1. 60 1. 86
o8-8 99.77 100. 3 99. 84 99.90 97.29 99. 81 100. 2 99. 87

Ga 20.1 20. 4 20.5 22.2 20.7 19.3 20. 4 20.2
Rb 126 129 120 122 123 103 113 110
Sr 513 492 486 497 495 498 480 471
17.9 21.4 16.0 16.6 16. 8 15.0 17.6 17.5
Zr 180 183 176 201 211 200 201 194
Nb 11.3 10.2 9.0 10.2 10.0 9.6 10. 6 10. 4
Ba 723 933 1105 1059 999 996 939 925
La 29.2 27.5 34.2 32.8 33.7 23.6 35.8 35.6
Ce 52.8 49.8 62.3 59.6 63.3 44.1 67.4 68.6
Pr 5.98 5.97 7.21 7.02 7.33 5. 69 8.09 7.84
Nd 21.5 22.9 26.3 25.8 27.2 20.8 28.9 29.4
Sm 3.65 4.11 4.11 4.41 4.49 3.72 4.80 4.85
Eu 0.96 1. 04 1.02 1. 11 1. 16 1.05 1. 11 1. 12
Gd 3.38 3.81 3.56 4.04 3.87 3.27 3.92 4.13
Th 0.51 0.61 0.51 0.54 0.56 0.47 0.56 0.57
Dy 2.94 3.67 2.87 3.02 3.08 2.69 3.16 3.26
Ho 0. 60 0.73 0.53 0.56 0.61 0.53 0. 64 0. 64
Er 1. 64 1.92 1.43 1.45 1.70 1.40 1.75 1.76
Tm 0.23 0.29 0.20 0.21 0.27 0.21 0.27 0.28
Yb 1.58 1.91 1.27 1.35 1.62 1.34 1.81 1.81
Lu 0.23 0.28 0.18 0.21 0.25 0.20 0.27 0.27
Hf 4.84 5.00 4.53 5.25 5.71 5.22 5.19 5.13
Ta 0.94 0.92 0. 80 0.76 0.91 0.79 0. 88 0.91
Pb 8.4 9.7 14.8 9.4 14.5 10. 1 12.2 12.1
Th 5.91 5.53 6.44 5.57 7.51 6.07 7.91 8.05
U 2.02 1.95 2.26 2.06 2.54 2.12 2. 65 2.57

Ew/Eu” 0.83 0. 80 0.82 0. 80 0.85 0.92 0.78 0.77

La/Yb 19 14 27 24 21 18 20 20
St/Y 28. 66 22.99 30.38 29. 94 29. 46 33.20 27.27 26.91

La/Yby 12. 49 9.71 18.20 16. 36 14. 02 11.85 13.29 13.26

Th/Nb 0.52 0.54 0.72 0.55 0.75 0. 63 0.75 0.77

Th/Ce 0.11 0.11 0.10 0.09 0.12 0.14 0.12 0.12

Ce/Nb 4.67 4.88 6.92 5.84 6.33 4.59 6.36 6.60

R T A AE Hh RS e o 5 k) R T2 P A K T A SR s RS2 Bu® = (Smox Gd) 2 N ERBLBA AR AL, A
AEEHESE Sun and McDoungh (1989)
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F3 KFENTXBHBEE S Nd B ESTER
Table 3 Sr and Nd isotope composition of host porphyry from Taipingchuan Cu-Mo mine

o Rb Sr 8 Rb/ 878/ ) 88/ Sm Nd WSm/  Nd/ e (D) Loy

TT(x107%) (x107¢) g, 8, TS (x107%) (x107%)  Nd MNg 7O (M)
TPCOT-1 207 242 2.48  0.716821 11 0.70969  3.358  17.14  0.1186 0.512361 13 3.4 1266
TPCOT2 124 500 0.72 0.712248 10  0.71019 4110  23.09  0.1078 0.512334 12 3.6 1176
TPCOT3 126 469 078 0.712344 14 0.71010  4.070  20.04  0.1229 0.51236] 14 -3.5 1328
TPCOT4 122 478 0.74 0.711634 10  0.70950  4.202  24.50  0.1038 0.512318 14 -3.9 1156
TPCO75 119 477 0.73 0.711638 12 0.70955  4.288  23.51  0.1104 0.512351 12 3.4 1180
TPCOT-6 122 469  0.75 0.711588 13 0.70943  4.400  25.21  0.1057 0.512334 12 -3.6 1153
TPCOT7 102 481 0.62 0.711407 9  0.70964  3.457  18.41  0.1137 0.512328 13 -3.9 1255
TPCO78 113 459 0.71  0.711499 12 0.70945  4.634  27.00  0.1030 0.512331 11 -3.6 1138

T D0 T o R B b TR 5 3t R P A 5T BT 86 A TR 037 38 S 0 3 SE 15 JU B (B Se/%0Se) 5 il ey (1) 454F A 202Ma 3155 BT H
BN/ N eupyo =0. 512638, " Sm/ ™ Nd  cyupyo =0. 1967, A5, =1.42x10 " 2a~", AL =6.57 x10~"2a"!

2 DT i S (b) 3 (c)
g | #wR (ge  WEMR 4]
e : WE B R
Z : 3] o)
=1 : g 45 1 5 ]
Z c,? H T R 4
Z / : S
< ok WL bt &4 B ) 2 91
1 P 1 0 f - - -

oﬁji 0.8 1.0 1.2 1.4 1.6 40 45 50 55 60 65 70 75 84
Al/Ca+Na+K (molar) Si0.(%)

B 7 KN R BEARET WA K (a, 7 Streckeisen, 1976) (Al/Ca-Na-K #2¢ & (b, £ Shand, 1943) I Si0,-K,0

AHKE ()
Fig.7 QAP (a, after Streckeisen, 1976), Al/(Ca+Na +K) vs. Al/(Ca+Na+K) (b, after Shand, 1943) and SiO, vs. K,O

(c¢) of the host porphyry samples from Taipingchuan Cu-Mo mine

1000 1000
(a) (b)
= =
% <100
= 1%
= =
=10 <ot
) [N S S S S S TS S S S S S S_—_— | 1 R [ TN BN FNA I TGO VA i G T LI D G T P TN A O T S S VA ] B |
La Ce Pr Nd SmEu Gd Th Dy Ho Er Tm ¥b Lu Rb.Th K Nb Ce Nd Sm Hf Ti Tb Y Er_ Yb
Ba U Ta La Pb St Zr FEu Gd Dy Ho Tm Lu

8 AT B BE A 76 2 A28 (o, BROBLISULT AR AL 4R Boynton, 1984 ) 1 76 2 Wk B S (b, J5L 84 M B
HEAL(EHE Sun and McDonough,1989)
Fig. 8 Chondrite-normalized REE diagram (a, chondrite data from Boynton, 1984 ) and primitive mantle normalized trace element

spider-diagram (b, primitive mantle data from Sun and McDonough, 1989) of the host porphyry from Taipingchuan Cu-Mo Mine

SR AT(CIPW 350 #HOCH L (K Ta) 88 BEAFE M ECAEE HEARAE.
RN XA . 78 AL/Ca-Na-K #i1 Si0,-K, 0 945G & L IR 0 3 Bl S BRoR: Bt s AL T R O 1
(B 7b, o) Wl B M 0 T BB R A JF A m e m (18] 8a) , TR A BEA B Fe s 1003 (LREE) & 48 |
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B % g g il i

70 R
W CHUR
. @0
-10
&
.
-1 ‘U
=20 | I |E } 1 1 1 — L 1
0.701 0.705 0.709 0.713
('S/Sr),

KO KN XA B (7 St/%Sr) -ey, (1) K
Pk L AR S A R HTAEAE, 2009
Fig.9 &y (1) vs. (¥St/*Sr), plot of host porphyry from

the Taipingchuan Cu-Mo mine

HH +ICE (HREE) T4, B 2 R H i TR il (La/
Yb=14 ~27) ,Eu f1 F % A8 E (Ew/Eu” =0.77 ~0.92) ffy
FHE. TRl B BE % & 48 Rb Ba Th U K il Pb 45 K& T 3%
AJCE (LILE) , %45t Nb,Ta Ti 5% & 5 st % (HFSE) (&
8b) o L BEE A 1 i T R R B I H A A R
fiF (Wilson, 1989)

WA BE A B B (7 S/ Sr) R ey, (¢) {H,
(YSe/%Sr), Fl ey, (1) ARALTE 43124 0. 70943 ~ 0. 71019 Fi
-3.4~ -3.9 (%3), 1E(TS/Sr) mey, (1) MISEHE -, A"
B A B ) EMIT L a5 (1 9) o BT AFEDFSE X L
0 ER BT I DX, & B T AR AR K RA 1 A R LA R
K (TSr/%Se) , G ey (0) (EAYREAE , I NNl Z R E
IR G RO S IR DX BT R T B (R B AR A, 2009) o A X
LU BERT 5 1 T Ll A B X BT B A LA A LY
g () fEATEE KA (7 Se/*Sr) o

6 it

6.1 RBEBTFK

X FARIR A T B B BT AR , BT G 32 B4 %o i
UMY A AT Y RE AT T Rb-Sr 1 K-Ar [ 3 E
A BN BRI B B R R 34 & AR AR
Wio B B U I LB Cu-Mo W 4E IS IR &2, %
T (1999) IR KA AL B REA B A
Rb-Sr DA K77 ) 26 2= B 19 Rb-Sr #E47 [F i % %2 41, /1%
188 ~ 182Ma [AFHE , S 3 — b4 % B Uk b % 4 v 1
T M ET R ALK BEA 7 I3 T Re-Os #1 Rb-Sr [F)v 2

TFREAEWESE, 43 9 345 178 + 10Ma £1 178 £ 9. 2Ma [ 4F i
(ZEIF5E, 20075 BRiGT 4, 2008) , i S & ik L 55 Cu-
Mo & PR ] BEIE B T HA AR 2 it 5 T 457 Ph-Zn-Ag &7 X Fl 45 T
ARHIAR Ag-Pb-Zn T X 5 j™ 3¢ 2 %5 U1 1 A1 S 54 R A1 B
EIY K-Ar [FA R AW 535 114 ~ 116Ma (#3540, 1991)
FI132Ma (e S FIONESF, 1990) | M4 K i 55 Ag 47 [X
WA R A BT 120 ~ 156Ma (BRAESE, 1997 ;5 B AR
FZRGH, 1996) o % BEARAC 22 K040 3 BZ 00T 1 PR
R R EZIE M T 5 1ttt 18870 T W 7 K 1 AR A
B HAAKIEE , X SR R R 1 F B JLE, Ja ok
s 541 U-Ph FT Av-Ar ARACA DR 45 R R BT B 164
~150Ma (BEZT 4%, 2006; Ying et al. , 2008) , H 4 [l & k.
LU BB, FRATTHE A 5% X8 B L IR AN B T e
PRE A, S-SR P T i LU (9 AR B M L 52 R I b IXC
S EHIR R ISR AT T i i A AR L, AL
TR PTEM P AEAR, ABES W R A A3 Y s i R R
W IR R, EEIE TR 42 (145 ~ 150Ma) |, 171 ¥ A
WAL R EZIE T A (110 ~ 140Ma) .

H ARSI B A A5 R A T ™l 1 5™ 16 1
FER L H , A BN SR R R . EARHRSE
ARAFAOFNNBE A Cu-Mo 7 FR L™ BE 44485 47 (197 Ph/ 2 U AR
9202 +5. TMa, 1 e 58 B X A A EH T HE T Re-Os
B s A2 203Ma (R TIBERL) o 87 XA B 3E
g A U-Ph AR5 5 140" Re-Os A #4751 2238 [l 9 —
AT )N B Cu-Mo 7 IR s 0 1E I & 2B 78 BD 52
W, FEARIRAR T Wi B R BN ST 1B, X RIS IX
B VR B R DA R R TAE R A L.

6.2 B RENREREBEREE

AT B 3R 2 B 3R W LA W) 0 9 R 38 e
fif, fn 3 42 JC & Si0, (65.86% ~ 68.84% ) > 56% . Al,O,
(15.18% ~16.28% ) >15% MgO (0.84% ~1.06% ) <3% .
Na, 0/K,O (BRMAHFEA:) > 13 oo 5 B M 1, & Sr 3%
B YYD B A, AT RE R Sr (471 x 1070 ~ 513 x
107°) Br—ANHEAL b, BT A REEL Y (15.0 x107° ~17.9 X
107°) <18 x107° Yb (1.27 x107° ~1.81 x10°°) <1.9 x
1075, 7EBR T Y-St/Y ( Defant and Drummond, 1990) FI
(La/Yb) y-Yby ( Martin, 1999) 351 - ([ 10a, b) , i 5
AL IR AEIR IS v A O, ARG DL B BR AL AE , 3R
AT RPN DAY I B S RIR TE

PRI e A PR A R A~ AR I SR Tl O A 368 T S, T
FITRE2HEN R, RIS X RB A R, 25
MEKRFERL T 2 M E 3, m. (1) e
( >25Ma) S A AT A B R4 A0 g, ARF oAl 2 A T 4304
T i35 3k 554 ( Sajona et al. , 1993 ; Yogodzinski et al. , 1995
Martin et al. , 2005) ; (2) BRIKFEETT LIE L TR T
AR XA B ER 43 #a b i #2 ( Atherton and Petford, 1993
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| 1 1 | 1 T
20 30 40 50 60 0.01 Rgg 0.1 1 234

Th (<109

K10 KN X BEs Y-Si/Y (a, $E Defant and Drummond, 1993) | Yby-( La/Yb) (b, $i§ Martin, 1999) . Th-Th/Ce
(c, Wang et al. , 2008 ) F1 Th/Nb-Ce/Nb (d, Song et al. , 2004 ) [K|fi#

DDM-75 453 b ; SDC-FEAEEMF i 003 5 S. S-SRI BEAR ol TR 5 RSC-FHAIG 1 5% B4 AR A 4143 5 OIB-7: 15 K ik A s N-MORB-IE# K EHH X
A E-MORB- 5 4 K Z e s PM-JE AL ; Upper Cont. Crust- K fifi #1752 ; Bulk crust- K Ffi#5E ; Teeland plume-pK 5 g 4% ; GLOSS-

HOERAT R ORI 20 53

Fig. 10 Y vs. St/Y (a, after Defant and Drummond, 1993)  Yby vs. (La/Yb) (b, after Martin, 1999) . Th vs. Th/Ce
(c, after Wang et al. , 2008) and Th/Nb vs. Ce/Nb (d, after Song et al. , 2004 ) diagrams of granodiorite porphyry from

Taipingchuan Cu-Mo mine

Xu et al. , 2000; 5KjiESS, 2001; Zhao et al. , 2008); (3) T
W SERUUVE A G 6 K3 2t T LATE R IA 525 ( Gao er
al. , 2004 ; Kay and Kay, 1993; Wang Q et al. , 2006); (4)
H I —SERIF Y SR X B S K O B A S E T T LUB S
Beik v A L b 2R AL 2 R AE 19 5 A7 ( Castillo, 20065
Macpherson et al. , 2006; Petrone and Ferrari, 2008; Gao et
al. , 2009)

I XA B 32 12 0 38 A5 i 7R H o 16 B IR
L BA R SEET S T B R A RRE (B T) o Rl BL
WEEA 1R W e R P8, Bu Tl WU R, MR
JLE L LILE (Ba ,Rb U.Th . Pb), 54 HFSE (Nb.,Ta.Ti)
(P 8) , X BURRAE -5 MR £ IR 385 PRIE 5 A st Rk A 2
AEAH—ZL (Tatsumi et al. , 1986; Wilson, 1989) , Wang et al.
(2008 ) i o % He T AR AR AN [R) I X At 85 v A 3, UL T O
ik R IR IX A IRIA TE A B B Y Th &+ F1 Th/Ce {H, T
TR TR MRIA FOE W B A B Th &R Th/Ce fH, K

SENBES Cu-Mo 47 Wil BEA T BAG BAKEY Th & & F1 Th/ Ce
{H, 7% Th 1 Th/Ce AHC ] L (18] 10¢) , A BEA A BT A AR
V5T IR bl R 47 AR DX 1 R A S BB N . W B B B2
IR T A A, HA AT (4 Si0,  Yb & 5 i A XHIT
f) AL, 05 \TiO, MgO F1 Sr 7t 1 Th/Ce FL{E, [RIFE 5 U5 T ff
MEFEIRIA TE A AL (Martin et al. , 2005; Wang Q et al. ,
2006b) , 7E Th/Nb #1 Ce/Nb #H5CE _L ( & 10d) , Bty BEA Y
BN R UL St I 5 s T v e e e ) W e B e
ERAGF rp TR DX IRN , 1 7R LA B I A i b 5 VR DX
T T,

WL FAHT TR R NIBES Cu-Mo & JH BE 2
EA T 0B3R5 50 A A Bk AR R AE , R L FRATTIA
BT B BT IR o SR DX R AR v e 5E o BRI T B B
FEEH Y (Y St/*Sr), (0.70943 ~ 0.71019) FA (Y ey, (1)
(=3.4~-3.9) (E9), AR & B E R 440 ke 7]
REAEAEXT LA BE A A K R BTk, S 80T e B A B XA
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Sr-Nd [ BRI AE . TEHEANTR : (1) s BEA AR
FEf R ZIUHT e AR 4 R B A (784.1 £ 10.8Ma) (£ 1,
B 6) F8m B BEE MR AR Z B T 1 L b 5e ) B IR G 5
(2) I Bt 5 FRITREUE T ALO, (15.18% ~16.28% ) |
Na,0 (3.13% ~ 3.64%) . K,0 (2.60% ~ 3.78% ), CaO
(2.88% ~3.49% ) & 1 3= W U™ B B AT 5 40 U AE I 25
fiE  F8 R AR X AR R RS R (3) 1T NFERF5E X
eI LI, & B A R X A R LA R A
BRI TS/ Sr), R ey, () MERFEE AN SR AT
FRA A B M X AF 7 S 0 A Ry 4 i e (R B AR 4R
2009) o AHXT L BT A AT X BE A EL A A ALY
exa (1) RV (Y S/*Sr) | A8, FRATIA Ry A B 245 V5 T 08 o
PESEIRIIR 5 K A2 B T AR i gh s B BOR G i s i

25 PR, ARSI AE ) Cu-Mo W BB B 45 (4 ) 16 4+
PR XA IR e e, IR e ek B 70 ~ 80km FRAR A N A
AH -5 R A W A B, & AR R A R, T8 AR X
BEA B PIIR A2 PR I A 3K LT B, DA T i B BUR
A P AL , 2 T AT BRI (7 St/ Sr) | R
) exg (8, 31 ELAT 0K 0 A BRI AR F B B BEA

6.3 WARMHTREH-BEXRTFHIRH?

YT RN Cu-Mo B RO FEETE R T =S4
(202Ma) , R EESER ArIE Y SRR s e . IR AR EZE Y
—N B, N B 5 WA R IR i e FREARIL
HIAS AR AT T, T P 3 LU A 2R 3, 52 i - SR R o
LA R 2, SO T PRI iy o % T X R e K 1A 3
AL IR AP BEAE L TC AR A = B YN ol ROF PR el 52
- SR R A AR TP A e B

B WAL T TR B AR R, A4S 2K
PRI A0 B R o -TH IR P, e 282 = 20 Z i i S U 7
SE LA, Y PR - e Al e 5 G A R I 5 R 22 R) R AR R
Ftifilf 3% £E B ( Sengor and Natal’In, 1996; Bazhenov et al. ,
2003 ; Xiao et al. , 2003, 2004; Zhang et al. , 2007 ; Z= 31
S5, 2008) o AR T S A4 T8 PN RE AR OR T )1 e = e 1
PR TR e ) O B, — S22 3 o %o [ AR AR AR
5 25 R LA BRI A, SX SR A8 B 25 R L A IR 32 2R
W PR 2 R L Py A, TR S o RO PR TR B A 56 (W et
al. , 2002, 2005; Wang F et al. , 2006a; Zhang JH et al. ,
2008a; Zhang LC et al. , 2008) , 1Ak AP FEARF b ot o [ 2 350
BRI 32 AR W AR 2 2 J5 T DAy JRSF 3 T A bt e A
WFFE AT B B i, X T 52l - S0 A R e v py Ak, B
HIE & WA =B 40N, VL R A4 (Halim et al. , 1998;
Kravchinsky et al. , 2002; Cogne et al. , 2005; Tomurtogoo et
al. , 2005 ;%548 , 2006; Metelkin et al. , 2007 ; Sorokin et
al. , 2007; Ying et al., 2008; Ruzhentsev and Nekrasov,
2009) , [FH Badarch et al. (2002 ) 38 15 %} 52 i 4 X b R 5T
N TS -SRI U S AP TE B 8- =B 2 MR

T IN RS SR R TOTE R - — S — AR AR R
P FATTA N RPN XA B8 T S 5 - s ok S i
HAH K, 2B S Cu-Mo i IKTE WL T = B th 52y - SR R
T 1) LR O 002 oty ) b AR v 1) B 2 B A5

XF Tl - SRR R s i A AR AL, B RTEE AT E
TV I DA — 3 20T 58 ol - 28 2 S 4 1) AL ¥ P A )
P ST T IR i 15 i -SR UK v A I 45 1k 1] R AR e
SRS G BRI G R B sh K4 %% (Van der Voo
et al. , 1999; Zorin, 1999; Zorin et al. , 2001 ; Meng, 2003 ),
B2 = B RN B Cu-Mo BB & B, ToRE 25 T HA IR
St - KL T o A AR T AL — MR IR, FRATTIA
St - R S PETE T A AT ) B AR b YIS

7 4iie

XA NNBEA Cu-Mo 7 JR (1 S0 BE 5 B9 4182 F i Bk
2R T LR S58

(1) KFNNBES Cu-Mo B PR ISE™ BEA 55 A 1™ Ph/™ U
A4 R 202 +5. TMa, FHZW PRIE L FE0 S

(2) B HAE Si0,( >56% ) Fl ALO,( >15% ) &4k,
I MgO ( <3% ) & T HE H Sr ((>400 x 10°°) F#
Y R YD A& i BR— A RE S AN, T A RESL Y <18 x107°
Yb < 1.9 x 10 ~°, HAT SR RIA i Y HLER AL AR A

(3) HIRAL AR X Sr-Nd [Rl467 2 4 2 W, A BE 2
PIATTBE SRVR I R IR e 2, TS S S0 Rl A B e
TR AT 8RR T AN B A A 5

(4) KRS Cu-Mo §IRIE W T =& 405 1 - 9P & %
TP ) AR T 0 B o e 2R B

i

s SKIEAIZR s B IR A SRR S T S R
DLATAIE S SEL I 5 7 P9 558y UK ol 9 b X P A 5 2 B o Ao
BT AT T ST B B XUAR v RS S RO HE B s 5 4
IAREN T R RO N A R AT R R A FHATE S ] 5
B DI AR A A R S 22 A I B B, TR — IR R
P

o
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