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Petrogenesis and LA-ICPMS zircon U-Pb dating of the Wuguan intrusive body
in North Qinling
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2. Faculty of Earth Science and Resources, Chang’an University, Xi’an 710054, China)

Abstract: Located in North Qinling, the Wuguan intrusive body intruded into the Danfeng Group and developed
gneissosity in some regions. It mainly includes diorites and granodiorites and belongs to low-K tholeiitic and
medium-K calc-alkaline series, characterized by enrichment of large ion lithophile elements and depletion of high
field strength elements, with a high LILE/HFSE ratio. Geochemical data also suggest the involvement of a sub-
duction sedimentary source. All the evidence indicates that the formation of the rock was associated with the o-
cean subduction. Chondrite-normalized REE patterns show an enriched LREE distribution and a flat HREE dis-
tribution, with no obvious negative Eu anomaly. Moreover, the Wuguan intrusive rocks are rich in sodium and
aluminum, and have high Sr/Yb and CaO/Na,O ratios. These geochemical features suggest that these rocks

were formed by the remelting of the basaltic rocks with amphibole as a stable residual phase. The result of simu-
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lation calculation suggests that plagioclase amphibolite produced in an island-arc environment in the Danfeng
Group could form the Wuguan intrusive body through partial melting with a degree of 30 % ~40% . Besides, the
residual mineral assemblage is mainly hornblende with a small amount of plagioclase and clinopyroxene, and gar-
net-bearing residues may be negligible. CL images and LA-ICPMS dating show that zircon U-Pb isotopic age of
the Wuguan intrusive body is 438.6 =2.2 Ma, and the formation of this intrusive body might be attributed to
Caledonian collision event of the North Qinling. This zircon U-Pb isotopic age is later than the period of the sub-
duction of Shangdan Ocean, but the chemical characteristics of this intrusive body are closely related to the is-
land-arc environments. It is therefore inferred that the geochemical characteristics reflected in the Wuguan intru-
sive body might have inherited some chemical features of its sources in an arc environment. Combined with the
REE simulation calculation by the melting of the amphibolites formed in an arc environment, it is proved that
the Wuguan intrusive body was formed in a collision orogenic process and it might have been a partial melting
product of the pre-existing source in a subduction environment.

Key words: Wuguan intrusive body; Danfeng Group; Shangdan tectonic belt; effect of subduction
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2 wg %
wg 1076
Table 2 Major elements wg % and trace elements
wg 10~® compositions of Wuguan intrusive body

180-1 180-2 180-3 180-4 180-5

SiO, 60.35 60.95 64.14  63.79  57.79
ALO; 17.70  16.62  16.58  16.50  18.65
Fe,0s 2.74 3.92 2.51 2.31 2.92
FeO 2.68 1.98 2.13 2.30 2.82
CaO 5.54 5.40 5.19 5.24 5.73
MgO 2.28 1.88 1.78 1.78 2.04
KO 1.06 0.81 0.90 0.83 1.15
Na,O 3.87 4.05 4.12 4.13 4.72 ‘ __
TiO, 0.482  0.523  0.394  0.417  0.515 _ . ! 100
P,0s 0.162 0.145 0.144  0.142  0.153 e
MnO 0.108 0.108 0.114  0.117  0.128
HO* 1.99 1.94 1.12 1.31 1.83 3 CL
O~ 0.0400  0.13 0.05 0.10 0.07 ] ) .
o, 0.880  1.39  0.620  0.400  1.10 Fig. 3 Zircon CL images
NayO K,0  3.65 5.02 4.59 4.99 4.10
A CNK 1.01 0.96 0.97 0.96 0.96 U-Pb 348 + 18
Mg# 44.36  38.06  42.18  42.23  40.28
Li 10.00 6.86 9.03 11.60  14.20 —12 Ma 2009
Be 0.79 0.92 0.83 0.85 0.93
Se 10.10  10.00  9.00  10.70 13.10 438 Ma
v 93.30  94.00 82.70  82.40  99.00
Cr 10.20  9.33  12.70  8.93 7.57
Co 12.00 1190 10.30  9.92  11.00 0076 Lok
Ni 714 470 806  4.95  4.08 [ sagt Il 1 III
Cu 39.20 46.80  49.40  6.75  12.30 0072 | 111
Zn 75.70  49.40  68.80  71.90  79.10 3 I = i | r |
Ga 17.10 ~ 17.50  16.90  17.20  19.60 0.068 k428
Rb 28.20 22,60 26.70  19.40  25.40 L A2 o = 1386 122
Sr 423.00  373.00 398.00 407.00  444.00 £ 0064f  MSWD=23,n21
Zr 102.00  143.00 94.70  68.90  114.00 2 ! Mean = 341.743.3
Nb 5.23 8.33 4.73 5.42 6.61 g 0060} 350 MSWD =29, n=7
Ba 568.00 387.00 575.00 580.00 513.00 ] 38 _ -
Hf 2.50 3.47 2.50 1.79 2.93 0.056 | m——H—
Ta 0.25  0.46  0.24  0.26  0.50 : @4» e I
Pb 6.62 5.14 6.73 6.52 6.79 0052} 3 ! ]
Th 2.34 2.28 2.61 2.42 2.49 : / 5!
La 10.70  12.00  11.20  12.80  12.80 0.048 (= R T ——
Ce 23.20 27.70 23.90 25.10 26.40 207py, /235
Pr 2.68 2.99 2.64 2.95 3.23
Nd 11.10  12.40  10.50  11.70  13.40 4 LALICPMS U-Ph
Sm 2.59 3.04 2.31 2.58 3.16
Eu 0.81 0.92 0.73 0.81 0.99 Fig. 4 Zircon U-Pb age concordia diagram
Gd 2.59 3.19 2.31 2.47 3.19
Th 0.39 0.50 0.35 0.38 0.50
Dy 2,52 3.29 234 2.46  3.27 3.2
Ho 0.53 0.73 0.52 0.54 0.72 5a 5h
Er 1.40 2.02 1.47 1.52 1.98
Tm 0.21 0.32 0.23 0.23 0.30 -
Yb 1.37 2.10 1.58 1.58 1.97 > SiO, 57,799, ~
Lu 0.21 0.34 0.26 0.26 0.31
Y 15.60  21.60  14.70  15.40  20.50 64.14% MgO 1.78% —2.28%
5Eu 0.95 0.90 0.96 0.97 0.94
La Yby  5.28 3.8  4.79 547  4.39 Mg* 38.06 = 44.36 NayO + K,0
LaSmy 2,60 248  3.05  3.12 255 4.86% ~5.87% NaO, K;O  3.65~5.02 ALO;
Gd Yby  1.53 1.23 1.18 1.27 1.31
S REE 60.09 71.20  60.08  65.12  71.91 16.50% ~ 18.65% A CNK =

0.96~1.01 -
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Fig. 5 Diagram of Na,O+ K,O versus SiO, a after Middlemost 1994 Irvine and Baragar 1971 and diagram of K,O versus
SiO, for Wuguan intrusive body b after RichWood 1989
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Fig. 6 Chondrite-normalized REE patterns a normalization values of REE after Taylor and McLennan 1985 and primitive
mantle-normalized trace elements spider diagram b normalization values of trace after Sun and McDonough 1989
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Fig. 7 Diagram of Nb versus Y a and diagram of Rb versus Y+ Nb b for Wuguan intrusive body after Pearce et al .
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Fig. 9 Chondrite-normalized REE patterns of melts generated by partial melting of amphibolite in the Danfeng Group
with different mineral phases
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