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Abstract: There exist three stages of magmatic emplacement in the Banbanshan complex massif, Shanyang County,
on the northern margin of the South Qinling Mountains. They are the early monzogranite, the middle K-feldspar
granite and the late diabase. In this paper, the authors studied the geochemistry and LA-ICP-MS zircon U-Pb age of
the early monzogranite. The results show that the SiO, content of monzogranite is between 73.35% and 77.49%,
the content of total alkali (K,O + Na,0) is 3.15% ~7.19%, the Rittman index is 0.30 ~1.66, and the A/CNK
ratio is 1. 18 ~2.48, suggesting that they belong to peraluminous S type granite with medium and high potassium

calc-alkaline nature. The total amount of rare earth elements varies greatly. Light rare earth elements are relatively
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enriched and heavy rare earth elements are relatively deficient. The rocks have a weak negative europium anomaly
(6Eu=0.70 ~0.89). Large ion lithophile elements Rb, K, Th, Ba are relatively enriched, and high field strength

elements Nb, Ta, Ti, P are relatively deficient. It is shown that the Banbanshan monzogranite was formed in the

same collisional tectonic environment and carried the geochemical characteristics of the volcanic arc environment,

suggesting that the magma originated from the partial melting of the upper crust rocks and was metasomatized by the

residual fluid formed by the dehydration of the subducted oceanic crust. The zircon U-Pb ages of the two samples

are 743.2 +6.1 Ma and 743.7 +5.9 Ma, respectively, indicating that the Banbanshan monzogranite was formed in

Neoproterozoic. Combined with the previous research results, it is considered that the Banbanshan area had been in

the stage of paleooceanic subduction before 743 Ma, and after 743 Ma, the paleooceanic basin was closed, Rodinia

supercontinent began to converge, and land collision occurred.

Key words: Banbanshan rock mass; zircon U-Pb age; geochemistry; tectonic environment; South Qinling; Shanyang
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Fig. 1

Regional geotectonic location of South Qinling (a) and geological sketch map of Banbanshan rock mass

(b, after Shaanxi Geological Survey Institute, 2013®)
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Fig. 2 Outcrop of Banbanshan intrusion in contact with limestone of Gudaoling Formation and diabase (a, b); microphotograph

of monzonitic granite ( crossed nicols) (¢)
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Af—alkali feldspar; Pl—plagioclase; Q—quartz
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Table 1 Major element (w,/ % ) and trace element

(wy/10 ") compositions of Banbanshan rock mass

FEih S YZ-T Y7347 Y7348 Y7394  YZ39-7
Sio, 73.35 75.83 77.49 73.91 77.36
TiO, 0.57 0.18 0.11 0.16 0.30
AL O, 14.46 12.79 11.89 12.61 12.56
Fe,0, 1.15 1.56 2.55 1.11 1.17
FeO 0.27 0.31 0.52 0.58 0.22
MnO 0.08 0.05 0.04 0.05 0.05
MgO 0.57 0.69 0.66 0.73 0.35
Ca0 1.26 1.12 0.04 1.21 0.03
Na, O 0.21 0.16 0.14 1.31 0.12
K,0 2.94 2.99 4.66 5.88 4.60
P, 0s 0.15 0.03 0.02 0.02 0.03
Total 100.13  100.29  100.47  99.94 99.87
ISP 5.11 4.56 2.36 2.36 3.08
A/NK 4.10 3.65 2.26 1.48 2.42

A/CNK 2.48 2.31 2.23 1.18 2.40

K,0 +Na,0 3.15 3.16 4.80 7.19 4.72
T 0.32 0.30 0.66 1.66 0.65
15,/ °C 818 777 775 770 796
Y 14.14 19.44 16.83 21.19 4.37
La 39.51 19.04 14.73 31.10 37.49
Ce 71.02 38.05 29.81 60.03 78.51
Pr 8.78 4.50 3.69 7.07 8.84
Nd 32.00 16.26 13.07 24.35 28.10
Sm 4.90 2.91 2.43 3.95 4.46
Fu 1,15 0.65 0.60 0.92 1.19
Gd 4.00 2.66 2.25 3.49 3.53
Th 0.51 0.48 0.40 0.57 0.48
Dy 2.37 2.97 2.61 3.21 2.37
Ho 0.50 0.63 0.58 0.67 0.46
Er 1.48 1.82 1.70 1.87 1.47
Tm 0.28 0.36 0.36 0.37 0.24
Yb 1.89 2.27 2.26 2.45 1.73
Lu 0.28 0.34 0.35 0.32 0.22

SREE 168.66  92.95 74.84 140.36  169.10
LREE 157.35  81.41 64.33 127.42  158.60

HREE 11.30 11.54 10.52 12.94 10.50
L/H 13.92 7.06 6.12 9.85 15.10
5Fu 0.77 0.70 0.77 0.74 0.89

(La/Yb)y  15.02 6.02 4.67 9.12 15.54
Ti 3435.14 1103.08 677.44  971.19 1795.50
p 667.69  130.92  82.92 100.37  120.01
Ba 543.01  453.89  587.16  800.87  899.16
Th 7.77 9.16 9.51 11.35 11.57
U 1.59 1.86 1.12 1.63 1.76
Ta 0.28 0.30 1.17 1.11 0.95
Nb 18.78 16.92 14.74 17.62 14.87
Rb 79.97 64.50 135.94  105.68  97.84
Sr 26.20 54.90 74.10 48.60 27.20
Zr 224.95  86.61 60.16 93.85 164.33
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Fig. 6

LA-ICP-MS zircon U-Pb ages concordia diagram and weighted histogram from BBS-1(a) and TZG-1(b) of

Banbanshan monzogranite
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