1000-0569,/2008/024(05)-1101-11 Acta Petrologica Sinica %% 54k

AERPELET SRS L= Sr-Nd-Pb EF L&
EkLF

AR BRSO BHEERT RKET x4’
LIU HongJie'*, CHEN YanJing'***, MAO ShiDong’**, ZHAO ChengHai'** and YANG RongSheng*

L o E BB IR AL E DTS FT 0T PRI IR AL 2 E 5 M 5L 00 %, SRR 550002

2. W EPBEBEOITEARE, JLET 100049

3. EBLAR) MR AT TR S J1 2 R SR, T 510640

4. JentREER A S re b LR S, Jbat 100871

1. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

3. Key Laboratory of Mineralization Dynamics, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China
4. Key Laboratory of Orogen and Crust Evolution, Peking University, Beijing 100871, China

2007-12-20 4 A%, 2008-03-06 # .

Liu HJ, Chen YJ, Mao SD, Zhao CH and Yang RS. 2008. Element and Sr-Nb-Pb isotope geochemistry of ganite-porphyry
dykes in the Yangshan gold belt, western Qinling orogen. Acta Petrologica Sinica, 24(5) :1101 -1111

Abstract The garnet-bearing granite-porphyry dykes in the Yangshan gold belt, Gansu Province, are peraluminum granitoids with
A/CNK ratios ranging 1.65 ~3.65. The granite-porphyries are rich in LILE and LREE, and depleted in Ba, Sr, Nb, Ta, P and Ti,
showing similar trace element pattern to typical syn-collision granites. With SREE = 54.35 ~124.01 x107°, (La/Yh), = 9.72 ~
27.80, and 8Eu = 0.70 ~0.89, the granitic magmas were originated from partial-melting with little of plagioclase as residual phase.
The porphyries have I, ratios of 0. 70806 ~0. 71756 with average of 0. 71107, gy, (t) values of —=2.9 ~ —5.0 with average of —3.4,
and Nd-model ages (T, ) of 1.24 ~1.41 Ga with average of 1.34 Ga, which suggests that the magmas must be sourced from lowly-
matured Mesoproterozoic basement. The averages of (**Pb/**Pb) ou., (C7Pb/**Ph) o, and (**Pb/**Pb) ., ratios are 17. 875,
15.604 and 38.296, respectively, similar to those of both the Bikou Group of the Bikou terrane and the Mesoproterozoic basement of
the Qinling micro-continent. Considering that the Bikou Group has been dated to have developed during 1.235 ~1.367 Ga in previous
studies, and that the Qinling micro-continent, which hosts the Yangshan gold belt at its southern margin, southwardly overthrusted onto
the Bikou terrane along the Mian-Lue suture, we suggest that the interested granite-porphyries were generated by metamorphic
devolatilization-related partial melting of the underthrust slab mainly consisting of the Bikou Group. Hence the granite-porphyries in the
Yangshan gold belt are typical syn-collision granitoids formed during the Mesozoic collision between the Yangtze and North China
continents.

Key words Granite porphyry; Element geochemistry; Sr-Nd-Pb isotopes; Yangshan gold belt; Qinling collisional orogen
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Fig. 1  Sketch map showing the geology of the Yangshan Au belt and sampling localities
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Table 1

Contents of main (wt% ) and trace elements ( x

10 %) of granite porphyry in the Yangshan Au belt
RS A LN 2
Hedhgns 4030 4032 4034 YP25 YP17  YP20 561

Si0, 63.01 60.64 65.48 67.14 67.07 63.02 62.06

TiO, 0.27 0.27 0.28 0.07 0.18 0.27 0.23
Al, 0, 23.71 22.94 21.97 22.94 19.47 21.66 21.56
Fe, 0, 1.63 2.15 2.03 1.40 1.44 1.89 2.01
MnO 0.04 0.03 0.05 0.04 0.04 0.03 0.03
MgO 0.54 0.95 0.63 0.19 0.55 0.78 0.99
Ca0 1.07 2.42 1.12 0.15 2.05 1.70 2.19
Na, O 0.32 0.18 0.12 1.31 0.78 3.10 3.18
K,0 3.71 3.76 3.98 3.88 3.58 3.98 3.55
P,0; 0.09 0.09 0.09 0.05 0.07 0.09 0.09
A/CNK 3.65 2.62 3.36 3.46 2.19 1.73 1.65
A/KN 5.22 5.25 4.88 3.61 3.77 2.30 2.38
La 16.6 19.44 19.02 20.02 11.24 30.22 22.99
Ce 32.41 36.21 36.22 38.11 21.46 53.74 41.26
Pr 3.58 3.76 3.75 4.04 2.41 5.57 4.12
Nd 14.87 15.29 14.36 16.3  9.33 21.28 15.55
Sm 3.87 3.16 3.12 3.93 2.49 4.08 3.16
Eu 0.82 0.79 0.83 0.86 0.59 1.04 0.87
Gd 3.15 2.58 2.63 3.63 2.31 3.59 2.69
Th 0.47 0.35 0.38 0.54 0.35 0.44 0.33
Dy 2,39 1.59 1.74 2.34 1.83 1.89 1.55
Ho 0.41 0.28 0.29 0.37 0.35 0.36 0.29
Er 1.04 0.8 0.7 0.8 0.92 0.79 0.63
Tm 0.14 0.11 0.11 0.12 0.12 0.11 0.09
Yb 0.89 0.73 0.71 0.71 0.83 0.78 0.64
Lu 0.14 0.11 0.1 0.1 0.12 0.12 0.09
SREE 80.78 85.2 83.96 91.91 54.35124.01 94.26
LREE/HREE 8.36 12.01 11.61 9.63 6.96 14.35 13.94
dEu 0.70 0.82 0.8 0.68 0.74 0.81 0.89
(La/Yb)y 13.38 19.10 19.22 20.23 9.71 27.79 25.77
Sc 3.54 4.10 4.37 3.73 4.30 5.47 5.20
Cr 4.88 9.31 9.66 3.53 8.26 16.83 14.41
Co 3.50 2.21 4.25 0.62 2.24 4.42 4.60
Ni 2,60 2.24 2.85 2.90 2.31 4.44 7.26
Cu 9.87 13.15 15.07 8.52 6.20 14.07 22.56
7n 66.21 45.92 40.51 38.86 42.38 50.05 46.77
Ga 28.92 25.08 24.17 26.39 25.50 27.47 26.66

Rb 181.08 148.09 157.89 162.40 194.92 165.62161.71
Sr 125.86 94.93 87.13 68.46 210.48 178.02251. 66

Y 9.86 6.75 6.63 9.32 8.84 8.69 6.89
Zr 67.32 81.13 77.35 57.63 57.13 125.58 118.35
Nb 11.63 7.23 7.40 10.61 9.57 10.66 6.71
Mo 0.40 0.40 0.26 1.82 0.27 22.81 1.27
Sn 2.34 3.22 2.92 3.63 2.12 3.48 2.41
Cs 25.22 10.47 17.77 6.92 13.50 9.28 12.13

Ba 302.31 554.62 415.48 573.86 349.50 700.44 819. 86

Hf 2.86 2.30 2.50 2.24 2.04 3.51 3.17
Ta 2.14 1.00 0.94 1.44 1.19 1.22 0.70
Pb 31.89 18.01 24.31 57.80 30.78 17.59 13.68
Bi 1.86 0.19 0.36 0.77 1.33 0.20 0.12
Th 10.66 7.85 7.83 9.66 6.48 10.07 9.02
U 11.25 3.16 3.40 3.94 3.86 5.18 4.27
Rb/Sr 1.44 1.56 1.81 2.37 0.93 0.93 0.64
Nb/Ta 5.43 7.20 7.91 7.37 8.07 8.75 9.60
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ERAT RIS AR P B KA AR A A A KR DL AR
RHE A1 AT RE #E A 5K B AH (Xiong, 2006; Xiong et al.,
2005) . Rb/Sr=0.64 ~2.37, 8 1. 51, B B &5 F 45k [
Fe - 14{H 0. 32( Taylor and Mclennan, 1995) ,Nb/Ta =5.43 ~
9.60,-1 7. 45,k T & Bk #1528 F 4 {H 12. 0 ( Taylor and
Mclennan, 1995) , #4517 G50 5SERE o FEH AL R G DR
WAL R, BHILAE R B B R R TR A0 R, 5 Blm R
JLE& ,Nb Ta Zr Hf 5HHSRICRAH L 5 B2, S RL T A
B [F) A B AL 5 2 (1] 3b) , I A RGeSOk o Js e B Ll
TERIBEEFE S AE B 3e vh & 1 ) B 42 S w12 A8 B X,
T 3d FE] 3e R il VR A 6] B 1840 50 2 3 L, 4 s 3 T+
A A

AXAE K BE 4 SREE = 54. 35 ~ 124. 01 x 10°°, & ffi
{; LREE/HREE =6.96 ~ 14.35, (La/Yb), =9.72 ~27.80,
R L E TS WAL A48 (] 36) 5 8Eu =0.70 ~
0.89, W /RS M6 Bu 54 . LAWY, 72 I X 9y Tl ok
RIS IR SREE 5 (La/Yb) v {9 RHK A7 RS i A 24 14
o A SE RN ER B A A HOE R BE AR, 1ok A 40km
PR (2 WBRAT 5 ,1996) .

R, PHILAE B BE 1 70 2 R fh 2 FRAE S WL 2 R
B IR, IR X B HL TS IR BT, T BT Al 1L PR
TR 5E (BB S M R T B T IR U et 174 il 5 T e 2
A2 (Chen et al. , 2000) ,

4 Sr-Nd-Pb [RIfy IR A RFAERTE A1

98 450 R 1) B AT 55 22— S 2 T B 2 1 TR
DX, T [R5 28 A IR i s ) 2 S8 DX S e i s 7. 2
TEAf Iz FH R 38 20 B0/ B SR X, 7 S5 6 20 I 1 A 5 0
VR AR v 1 78 RN )6 28 43 S s A i L o 7625 SO K
(Rl ) 1 A b, Rb (U 85 K8 TR A e 2 i 1) T 7 46
FERE A BUA S s BB = T IR Y L (R R 7
F LA ; 5™ Nd ML, 147Sm PN i K 2 42/ i 16 i
AR N ST (5 B AR v (S A AR X T U X R % B A
775 15 Sm e FEEAR M iy Nd, B EA A XHIG A (4 Nd/
Nd) B ey (O TNLLAK B8 Bl YR 2 40 A mT AR
T b S B R O U DX I, T L = [ 82 38 =2 [ i W) A
A SR A B B D RE RS IR AY Sr-Nd-Pb [7] 7 Z A .

PRI 7 {46 b3 BE A A 6 1F 8 4 28 =100 11 F )2
[y Sr,Nd, Pb [Al{v 4151 T3 2 Fk 3. AT e,
FE PR FN TR OC T 28 T A 25 04 Bl i B4 3RS 11
ARSI ARG . A o G AT A b B 1) B 0 TR TR
FRATLA 220Ma 5 Ry 48 b BEATE MU AR THEE T 5 14
TE 220Ma B [ AH SE [V 38 ELAEL, B T, cexg (1) F1 Pb [0 24K
PEAUHAT TRIE . Horb, R A B9 IR R A = U
Th Pb &4, 1157 F Wedepohl(1974) #hER 250 Hh % i 241
SR 1 =220Ma IR [l 2 A .
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Fig. 2 Outcrop and micro-petrography of granite-porphyry dykes in the Yangshan Au belt

R2 FLEyHFRRIEEREXMBER S-Nd B EHMK
Table 2 The Sr-Nd isotope composition of granite porphyry and related geologic units in the Yangshan Au belt

87 147 143 143

PR e (xii)‘(’)(xls(:'ﬁ) 8625 V8e/% e s (x?gl-mxlf(;l-é) ﬁ ﬁ (”4§3>i ana (1) taow

YPI7 FERBEE  176.6  205.0  2.496 0.720578 £13 0.71277 3.070  13.45 0.1380 0.512379 10 0.51218 —-3.4 1276
YP20 FERBEE 1474 163.3  2.614 0.716238 13 0.70806 6.436  34.79 0.1118 0.512281 £13 0.51212 —4.6 1371
561  fEHBES  142.6 233.1 1.771 0.715078 +15 0.70954 3.596 19.37 0.1122 0.512332 =11 0.51217 -3.6 1291

4030 fERBESA 197.7 141.1 4.062 0.724666 +14 0.71196 5.008 26.12 0.1159 0.512371 +13 0.51220 -2.9 1238
PDI30O fERBER  140.4 72,71 5.598 0.725650 £15 0.70814 7.739  38.85 0.1204 0.512278 12 0.51210 —4.9 1396
4034 EIBEE 157.5  88.73  5.145 0.725584 =14 0.70948 3.140  14.90 0.1274 0.512301 £12 0.51212 —-4.6 1375
YP25 f{EsBEE 160.8 69.28 6.735 0.738631 +15 0.71756 5.117 20.88 0.1481 0.512311 +14 0.51210 -5.0 1407
Iy 0.71107 0.51214 -4.1 1336

WALl M-S 2079 126.5  4.766 0.732922 13 0.71801 6.462  34.33 0.1138 0.511863 £ 14 0.51170 —12.8 2036
W32 MBS 146.9 1157  3.681 0.727199 £13 0.71568 8.572  45.23 0.1146 0.511849 +13 0.51168 —13.1 2061
Je4h 33 Kb 221.3 151.4 4.240 0.730831 +14 0.71757 12.51 62.24 0.1215 0.511903 +13 0.51173 -12.2 1992
W30 WKL 4274 209.0  0.592 0.715420+13 0.71357 3.284  16.91 0.1174 0.511853 +13 0.51168 —13.1 2060
Ea 0.71621 0.51170 —12.8 2037

R k=@ 0.0923 0.704471 0.70418 0.1296  0.512587 0.51240 0.9 926
#OfE kilsmD 0.0339 0.703534 0.70343 0.2634  0.512926 0.51255 3.7 693
OB BEXA® 234 563 0.1205  0.710419  0.71004 10.9  57.2  0.1150 0.512371 0.51221 -2.9 1236
HOM BLHD  0.21 111 0.0055 0.707353  0.70734 3.23  10.6 0.1850 0.512388 0.51212 —4.6 1369
HOPE AXHEQ  0.13 143 0.0027 0.706668 0.70666 2.52 8.24 0.1850 0.512696 0.51243 1.5 879
S 0.70633 0.51234 -0.3 1021

I, = (3S/%Sr) ,, - (YRb/%Sr) (M =1); (" Nd/™Nd), = ("Nd/'"™Nd),, - (YSm/™Nd) , (eM =1); ey (1) =[ ( ("Nd/™Nd) ./
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Fig.3 Diagrams and plots of trace and rare earth elements of granite-porphyry in the Yangshan Au belt



A4S B A TR L& 5 L K 518 T F & Sr-Nd-Pb 42 & s A 3 1107
®3 LSy HFRREERBXMEER Pb FIREAM
Table 3 Pb-isotope composition of granite porphyry and related geologic units in the Yangshan Au belt
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Fig. 4 Plots of Sr-Nd-Pb isotopes of granite-porphyry in the Yangshan gold belt
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