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Abstract: The Xinsheng granite bodies are distinguished as biotite granite and biotite monzogranite in mining area, the
granites can be classified to be calc-alkaline granite and weakly peraluminous granite with K-rich, Si-high (the values of
A/CNK are 0.93—1.13). The granites have obvious Eu negative anomaly, the REE distribution patterns be long to the type
of “gull”, which are the same as that of typical A-type granite. The average value of 10 000Ga/Al of granites is 3.62
(3.47-4.00), which is close to 3.75, the average value of A-type granite worldwide. The zircon U-Pb age of granite bodies
is (147.5£3.5) Ma (MSWD=2.6), which shows that they formed in the second stage of early Yanshan movement. The
values of eyq(f) are —5.79— —4.15, indicating that the magma mainly derived from a uniform resource. The model ages of
two-stage range of zircon Hf isotope (Tpy) are 1.208—1.290 Ga (average value is 1.227 Ga). This feature indicates that
the granite bodies originated from melting of early crustal materials formed in mesoproterozoic. The discrimination
diagrams for tectonic background of granites prove that the granites formed in intra-plate extension environment, and the
granites are A2-type, so, the granite body intrusived to lower crust in extension environment, and brought enough
mineralizing material to form skarn type copper polymetallic deposit.
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Fig. 1
polymetallic depositm: 1 —Quaternary; 2— Shidengzi Fm,

Geological sketch map of Xinsheng Copper

lower Member; 3—Menggong’ ao Fm, upper member; 4—
Menggong’ ao Fm, lower member; 5—Xikuangshan Fm, upper
member; 6—Fault; 7—Occurrence; 8—Sampling location; 9—
Location of ore deposit
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Table 1 Major element contents and some parameters of Xinsheng granites
w/%
Lithology ~ Sample A/CNK A/NK NK/A
SlOz A1203 F6203 FeO CaO MgO Kzo Na2O T102 MnO P205
X725-3 704 1292 0.76 3.6 191 047 52 288 044 0.06 0.14 0.93 1.25 0.8
Biotite
. 612-3 71.18 1336 0.5 237 199 06 656 176 04 0.04 0.15 098 1.34  0.75
monzogranite
612-5 71.7 13.15 0.68 2.65 2.18 041 544 23 045 0.04 0.17 0096 1.36 0.74
612-9 7446 1251 037 213 134 03 538 233 03 003 0.08 1.03 - 0.77
Biotite granite 612—14 76.01 1246 0.26 1.27 0.84 0.19 556 242 0.15 0.02 0.04 1.08 - 0.8
612-16 77.03 12.05 026 1.2 0.58 0.18 534 23 0.15 0.02 0.04 1.13 - 0.79
R OB XAE R A AR LU R S R A SR
Table 2 Rare earth element contents and some parameters of Xinsheng granites
w/107°
Lithology Sample
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
X725-3 132 24777 27.1 927 17.8 1 16.2 2.5 14.4 2.7 7.7
Biotite
) 612-3 1098 197.7 227 757 13.9 1.5 11.7 2 10.3 2 5.6
monzogranite
612-5 30.1 68.1 9.9 40.1 10.6 1.2 9.7 1.9 10.8 2.1 6.2
612-9 101.5 1875 22.6 76.7 15.9 0.7 14.1 2.6 14.1 2.7 7.7
Biotite granite 612—-14 858 1552 18.1 586 113 0.5 10.3 1.9 11.3 2.4 7.3
612-16 90.2 161.6 18 564 10.2 0.5 8.7 L.5 8 1.6 4.6
w/107°
Lithology Sample LREE/HREE JEu (La/Yb)y
Tm Yb Lu Y YREE LREE HREE
X725-3 1.1 7.5 1.1 78.6 5713 518 53.1 9.77 0.19 11.4
Biotite
) 612-3 0.9 5.5 0.8 573 460.2 421 38.9 10.8 0.35 12.8
monzogranite
612-5 1 6.4 1 71 199.2 160 39.2 4.09 0.35 3.05
6129 1.2 7.7 1.2 81.8 4562 405 51.2 7.91 0.15 8.56
Biotite granite 612—14 1.2 7.8 1.2 68.6 3728 329 433 7.61 0.15 7.16
612-16 0.7 4.5 0.7 479 3672 337 30.2 11.1 0.15 12.9
R3O XA A AR RS R
Table 3 Trace element contents of Xinsheng granites
_ w/107°
Lithology Sample
Rb Ba Th 6] Nb Sr Nd Zr Hf Sm Ga
Bio X725-3 488.2 516 83.5 20.4 40.4 73.5 92.7 286 9.9 17.8 27.4
iotite
) 612-3 4293 545 55.2 13.6 37.1 112 75.7 261 8.3 13.9 25.4
monzogranite
612-5 363.4 356 41.3 14.7 12.4 102 40.1 282 9.3 10.6 23.4
612-9 491.8 165 75.5 20.7 39.7 48.7 76.7 237 7.7 15.9 25
Biotite granite 612—14 486.8 133 69.8 18.1 28.2 35.9 58.6 149 5.1 11.3 23.2
612-16 4413 101 83.4 20.7 11.2 31.4 56.4 168 5.4 10.2 22.2
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I, ARS8 B A0 RURL I A B S8 R o 5 A 1) S e A
I SO SR A LA B B & D' (CL) & Bl A AE 7Y b
KA KK Bl g 2 1 28 T S0 58 41 4 v 5 S 30 =
TEK

B s U-Pb R 3 AT AE P b Ko7 Ksh )
2% [ 5% T A SR EE 1Y) LA-ICPMS A 2% 42 brufEi] i 72
FFRAT . WOCFIM RS % 193 nm ArF-excimer 3
Fe#% 11 Geolas200M(Mierolas Gottingen Germany), ¥4

Ra AT XA A AT U-Pb R ZRAL A R

FeRHBER A0 30 pm,  FIPRE S IR N 20~40
pme ZMATIRHA] He 1R 4 B4 o 4 <, S [
FARAEBATI T BEaE il 1 N L5 ek iR £ B br vt =
FW) )5t NIST610 BEATAX B de fEAL, B AT AER I e K H
[ BrbrfEsS A7 915004 GI—1 1E AN RUEYI L, Hhbs
BIE T3 B0 5 ANANRESE BT sl — IR bR, ORAIE
PRERIRE S A oe A8 FES W [FIA7 35 Lol
FICE S B 5 E K ICPDATACALP R it 45, JFK
F Andersen(2002) ™ A4t PR EA T B A A% 1F
A VT SRR FH AR H Tsoplot3.0 #1EI5E i 43
MR ST 4, b KR ZEN 1o,

TERE AT U-Pb 58 5520 A A 6 O E B
WokL, SR CL BRI U-Pb @404 B (RO
FIk A7 B FE Lu-HF [FIAZRME & /ALY U-Pb
B — B SEIAE PG A6 K K bzl o 2% B 5K i sk
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Table 4 Zircon U-Pb isotope compositions and ages of Xinsheng granites

w/107¢ Isotope ratio Age/Ma
Sample o - WppB5y  Wopp238y  08pp232  207pp235( 206pp, 2381 208pp, 2327
*lo *lo *lo *lo *lo *lo
0.154 09+ 0.02226+ 0.005 87+
X725-3-2  19.72 170.10 445.44 0.38 146+4  142+1  118%2
0.004 74 0.000 18 0.000 12
0.14491+ 0.02246+ 0.005 52+
X725-3-4 20.32 187.57 44421 0.42 13744 143+1  111%2
0.004 99 0.000 20 0.000 11
0.14024+ 0.02207% 0.00551+
X725-3-5 22.35 199.06 505.93 0.39 133+4 141+£1 11142
0.004 44 0.000 17 0.000 10
0.14026+ 0.02251+ 0.005 74+
X725-3-9 22.85 209.80 542.29 0.39 133+3 143+1  116%2
0.003 54 0.000 17 0.000 09
0.15121+ 0.02366+ 0.006 70+
X725-3-10 25.04 216.79 528.46 0.41 143+3  151+1 135+2
0.003 78 0.000 21 0.000 11
0.148 07+ 0.02272+ 0.005 78+
X725-3-11 18.34 176.35 445.25 0.40 140+3  145+1 116%2
0.003 93 0.000 19 0.000 11
0.148 06+ 0.023 10+ 0.006 37+
X725-3-12 20.10 18540 474.89 0.39 140+4  147+£1 128+2
0.004 23 0.000 18 0.000 09
0.169 10+ 0.02386+ 0.007 12+
X725-3-13 21.30 187.65 476.32 0.39 159+4  152+1 14342
0.004 94 0.000 18 0.000 12
0.15970+ 0.02320% 0.006 78+
X725-3-14 19.49 18430 442.73 0.42 150+4  148+1 136%3
0.004 39 0.000 18 0.000 14
0.16524+ 0.02341+ 0.007 12+
X725-3-16 20.34 180.67 462.94 0.39 155+4  149+1 143+2
0.004 44 0.000 19 0.000 11
0.15596+ 0.02286+ 0.006 57+
X725-3-17 17.61 171.45 402.63 0.43 14744  146+1 132%£3
0.005 11 0.000 19 0.000 15

Note: o denotes mean square error
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Table S Zircon Hf isotope compositions of Xinsheng granites

Sample  #Ma °Yb/"Hf °Lw/'"Hf SHE''Hf 20 enr(0)  end  Tom/Ma  Tomo/Ma  fiums

X725-3-10 151 0.015116  0.000582  0.282555 0.000018 —7.66 —4.40 975 1221 —0.98
X725-3-11 145 0.012003  0.000471  0.282563  0.000018  —7.38 —4.24 961 1208 —-0.99
X725-3-12 147 0.013935  0.000537  0.282559 0.000015 -7.54 —4.37 969 1217 —0.98
X725-3-14 148 0.013848  0.000537  0.282518 0.000016  —8.99 -5.79 1030 1290 —0.98
X725-3-16 149 0.016 063  0.000 623  0.282564 0.000016  —7.36 —4.15 964 1207 —0.98
X725-3-17 146 0.015029  0.000584  0.282557 0.000020 -7.61 —4.46 973 1220 —0.98

Note: e(t)={[('""HE/'"Hi)s—("*Lu/""Hi)s X (¢"~DV[("*HE " H) cpur o~ (T Lw/ " H)cpur,0 X (€= 1)]=13 X 10 000,  Tpy=1/2X
In{1+[("HEHDs—("HE T H)pn /[T Lo/ HE s (7 L/ H) owl } Tosee=Tomr—(Tomi—0)[(fecfs)(foe—fom); in upper formula, T

is formation time of sample, Tpy; is single stage modal age of Hf isotope; Tpmo is two stage modal age of Hf isotope; 4 is decay

constant of '"°Lu, its value is 1.867X 10 "a™"; (*"*Hf/'”’Hf)s and (‘"*Lu/'""Hf)s are measured values of sample; ¢ is mean square

error. (‘" Lu/ 177Ht)CHUR,0 and ('7°Hf/ 177Ht)CHUR,0 represent ratio of parent to daughter and composite of daughter isotope of present

chondrite mantle, they are 0.033 2 Fl1 0.282 772, respectively; ("7°Lu/'"Hf)py and (7°Hf/""’Hf)py represent ratio of parent to

daughter and composite of daughter isotope of present depleted mantle, they are 0.038 4 and 0.283 25, respectively; fcc represent

fLwur of continental crust, its value is —0.548 1; fs represents f; ,urof measured sample, fp\ represents the fi ,yrof depleted mantle, its

value is 0.156 6.
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Fig. 3 Diagram show chondrite-normalized REE distribution
patterns (a) and Spider diagram show primitive mantle-

normalized trace elements(b) (After Ref. [10—11])
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