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Abstract LA-ICP-MS zircon U-Pb isotopic analyses reveal that the granitoid intrusions of Zhongchuan,
Baijiazhuang and Jiaochangba in Western Qinling orogeny emplaced at ages of 220+1, 2166 and 222+6 Ma,
respectively, showing that all of them belongs to Middle-Late Triassic granitoid magmatism. Whole rock geoche-
mistry analyses indicate that the primitive mantle-normalized trace element patterns and Chondrite-normalized
REE patterns of the rock samples from the three intrusions show significant similarity, for example, depletion in
high field strength elements of Nb, Ti and P, and enrichment in LREE. Analyses for zircon Lu-Hf isotopes indicate
that the eyg(¢) values range from —3.31 to +1.68 of the three intrusions with the two-stage model ages between 1151
and 1456 Ma. Petrogenetic studies indicate that the granitoid magmas of these Indosinian granitoid intrusions were
derived mainly from the partial melting of mesoproterozoic crust material. Combined with the formation age,
petrogenesis and tectonic background, these Indosinian intrusions were most likely formed in the collision process
between South Qinling orogen and South China Block along Mianlue suture zone, and might be related to the
subducted slab break off of South China Block.

Key words Western Qinling; granitoid intrusions; zircon U-Pb-Lu-Hf isotopes; whole rock geochemistry;
petrogenesis
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Fig. 1 Distribution of granitoid intrusions in Western Qinling and sampling locations (modified from Ref. [15-16])
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Fig. 2 Photomicrographs of petrographic features and mineral assemblages of representative samples
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Fig. 3 CL images of zircons for samples from Zhongchuan, Baijiazhuang and Jiaochangba instrusions
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F2 HIEE. ARESEMZFUEESER Lu-Hf BEESTER

Table 2 Lu-Hf isotope data of zircons for samples from Zhongchuan, Baijiazhuang and Jiaochangba instrusions

S AR /Ma eHE/ TTHE (+10) Toyb/HE  TSLu/TTHE end0) en?) SHE'THE,  fiwnr fowi/Ma tpva/Ma
M10-01 217 0.2826030.000014 0.01 0.000407 -597  -1.17 0.282602 -0.99 904 1328
M10-06 219 0.282619+0.000016 0.03 0.000698 541  —0.66 0.282616 -0.98 889 1295
M10-07 221 0.282638+0.000022 0.04 0.001210 473 -0.05 0.282633 -0.96 874 1257
M10-08 220 0.282607:£0.000015 0.04 0.001180 -5.82 -1.14 0.282603 -0.96 917 1326
M10-10 220 0.282630£0.000017 0.07 0.001841 -5.04  —045 0.282622 —0.94 901 1282
M10-12 220 0.282603+0.000014 0.05 0.001240 -597  -129 0.282598 -0.96 924 1335
M10-13 223 0.282606+0.000015 0.04 0.001083 -586  —1.16 0.282602 -0.97 916 1327
M10-15 219 0.282573+0.000017 0.07 0.001701 -7.04 244 0.282566 -0.95 979 1408
M10-16 220 0.282593:£0.000017 0.04 0.001092 -6.34  —1.65 0.282588 -0.97 935 1358
M10-19 218 0.282649+0.000015 0.06 0.001546 —4.35 0.28 0.282643 -0.95 866 1235
CoMior 202 0282603£0.000020 005 0001319  -597 -139 0282598 096 926 1338
M11-02 205 0.282325+0.000030 0.05 0.001545  —1580 -11.26 0.282319 -0.95 1328 1962
M11-03 213 0.282580+0.000033 0.04 0.001121 -6.80  —2.19 0.282575 -0.97 954 1389
M11-04 213 0.2825480.000028 0.02 0.000626 -7.92 324 0.282546 -0.98 986 1456
M11-05 214 0.282582:£0.000024 0.05 0.001409 -6.73 217 0.282576 -0.96 959 1388
M11-06 219 0.282630+0.000022 0.08 0.002212 -5.03  —0.58 0.282621 -0.93 910 1287
M11-07 214 0.282630+0.000024 0.07 0.001907 -5.03  -0.53 0.282622 —0.94 903 1284
M11-08 228 0.282622+0.000013 0.04 0.001024 532 —0.69 0.282617 -0.97 893 1295
M11-09 211 0.282667:£0.000023 0.04 0.000995 -3.71 0.92 0.282663 -0.97 828 1192
CUPMB3s-03 21 0.282607:0.000012 004 0000917  -585 109 0282603  -097 o1l 1324
PM35-11 226 0.282612+0.000079 0.05 0.001438 -565  —0.97 0.282606 -0.96 916 1316
PM35-12 223 0.282656+0.000012 0.03 0.000829 -4.10 0.67 0.282653 -0.98 840 1212
PM35-14 220 0.282647:£0.000014 0.04 0.001155 —4.41 0.32 0.282643 -0.97 860 1235
PM35-15 222 0.282604:£0.000014 0.04 0.000975 593  -1.18 0.282600 -0.97 916 1330
PM35-17 230 0.282637+0.000013 0.03 0.000830 478  —0.01 0.282633 -0.97 867 1256
PM35-19 222 0.282649+0.000014 0.05 0.001319 ~436 0.34 0.282643 -0.96 861 1233
PM35-20 227 0.282604+0.000014 0.04 0.001044 -5.94  -120 0.282599 -0.97 918 1331
PM35-23 223 0.282637:£0.000014 0.04 0.000961 477 —0.02 0.282633 -0.97 870 1256
PM35-25 224 0.282686+0.000026 0.05 0.001454 -3.05 1.63 0.282680 -0.96 812 1151
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Table 3 Analyzed major elements data of granites for
samples from Zhongchuan, Baijiazhuang and
Jiaochangba instrusions (%)

SR E M10 M09 M1l PM35
SiO, 65.14 75.81 69.51 59.66
TiO, 0.55 0.12 0.41 0.45
ALO; 17.10 15.02 15.50 15.68
Fe,05 3.77 0.60 2.25 7.76
MnO 0.08 0.02 0.06 0.13
MgO 1.66 0.18 0.87 0.45
CaO 3.16 0.37 1.61 9.86
Na,O 3.69 3.05 3.80 0.01
K,0 3.94 473 476 226
P,0s 0.24 0.10 0.16 0.44
Lol 0.54 0.00 0.88 2.78
SR 99.87 100.00 99.81 99.48
K>0/N,0 1.07 1.55 125 226

Mg# 2734 20.39 248 474
A/CNK 1.06 1.39 1.08 0.77

PLBH: LOI A KK u, Mghly 100xMg/(Mg+Feom) R T30 2 L,
A/CNK i Al,03/(CaO+Na,0+K,0) 7 T 5 I .
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x4 HlIEE. MRESEMBOGIEEEE
MELTESMER (ng/e)

Table 4 Analyzed trace element data of granites for
samples from Zhongchuan, Baijiazhuang and

x5 HIEE. HRESEMBGMNEEEE
BITESTER(g/e)

Table 5 Analyzed REE data of granites for samples from Zhong
chuan, Baijiazhuang and Jiaochangba instrusions (ug/g)

Jiaochangba instrusions (ng/g)

| M10 M09 Mil1 PM35
SR E M10 M09 Mi1 PM35
La 28.68 29.28 43.98 40.46
Rb 201.80 356.00 176.44 89.12
Ce 55.02 58.70 82.8 75.28
Sr 439.40 96.36 415.40 401.40 - 68 s 2.80 -
Ba 804.8 416.8 1436.0 1246.4 Nd 25.08 19.70 32.16 30.24
Th 15.04 22.58 16.74 14.83 Sm 571 3.57 5.75 5.46
U 7.45 433 6.94 431 Eu 1.60 0.50 1.54 1.61
Nb 18.99 13.82 22.20 13.14 Gd 5.90 3.30 5.71 5.49
Ta 2.09 1.95 2.17 0.84 Tb 0.79 0.37 0.67 0.64
Zr 239.00 93.88 207.60 161.40 Dy 448 1.69 3.43 348
Hf 6.23 3.09 5.59 434 Ho 0-80 0-25 0-59 0.62
Er 234 0.72 1.72 1.88
Co 6.49 0.94 2.74 35.10
Tm 0.33 0.09 0.23 0.24
Ni 5.91 45.66 7.33 148.08
Yb 2.19 0.63 1.54 1.69
18.4 14.44 15.24 29.
cr 8.43 5 329.00 Lu 032 0.09 022 0.24
v 46.52 5.23 36.86 123.96 Y 22.56 7.29 1657 16.1
Sc 6.95 1.63 3.99 8.15 SREE 139.52 124.63 189.14 175.35
Li 85.82 119.68 43.66 33.62 LREE 12237 117.49 175.03 161.06
Cs 12.87 31.90 4.16 — HREE 17.15 7.14 14.11 14.29
Ga 23.98 22.74 22.30 20.10 L/H 7.13 16.46 12.40 11.27
Cu 6.81 6.42 3.46 2154 (La/Yb)y 9.38 33.55 20.46 17.13
- 2708 2046 2108 15.92 SEu 0.84 0.44 0.81 0.89
. 65.58 S0.58 1474 034 5Ce 0.96 1.04 0.97 0.96
Bi 0.85 _ 0.45 0.01 PiH: *REE, LREE # HREE mHA# oo aE ., Bftoc
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Fig. 7 Chondrite-normalized REE patterns and primitive mantle normalized multi-element spidergrams for samples from
Zhongchuan, Baijiazhuang and Jiaochangba instrusions
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