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LA-ICP-MS U-Pb geochronslogy and petrogenesis of Erchangfang plutons
in Koktokay area of southern Altay and their geological implications

ZHANG Ya feng', LIN Xin-wang', GUO Qi-ming', LU Jun-li', ZHAO Duan-chang',
WANG Xing' and WANG Xu*
(1. Shaanxi Center of Geological Survey, Xi’an 710016, China; 2. Xi’an Institute of Geology and Mineral Exploration,
Xi’an 710100, China)

Abstract: The Erchangfang plutons at the Keketuohai area in southern Altay orogenic belt are mainly composed
of biotite granodiorite, and the authors studied their LA-ICP-MS zircon U-Pb ages and major and trace ele-
ments. The results shows that the zircon 2*°Pb/?**U weighted average age is 398.0 + 3.5 Ma(MSWD=1.3),
indicating that the plutons were formed in the early-middle Devonian period. The SiO, values range from
65.40% t0 69.31%, 6 from 1.27 to 1.65, and A/CNK from 0.92 to 1.02, suggesting intermidiate-K, calc-
alkaline, metaluminous rocks. In addition, they are enriched in LILE (Cs, Rb, Th, U) and LREE, with obvi-
ous negative anomalies of HREE and HFSE (Nb, Ta, Zr, Hf ) and Eu (6Eu=0.48~0.65), thus resembling
granitoid rocks formed in island-arc. Combined with the data obtained from the southern margin of Altay, the
authors hold that the Erchangfang plutons were generated by partial melting of the lower crust underplated by
mafic magma of the mantle in an island-arc setting of active continental margin, accompanied by magma mixing.
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Fig.1 Geological sketch map in Koktokay area on the southern margin of Altay
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1—Quaternary 2—Middle Devonian Altay Formation 3—Lower Devonian Kangbutiebao Formation 4—Upper Ordovician Habahe Formation
5—Upper Ordovician Dongxileke Formation 6—Middle Proterozoic Supute group complex 7—Lower Proterozoic Kemugqi group complex 8—
Carboniferous granite 9—Devonian monzogranites 10—Devonian tonalite 11—Devonian biotite granodiorite 12—Devonian quartz diorite 13—

Devonian dioreid 14—Silurian biotite granite 15—Silurian tonalite 16—QOrdovician granodiorite 17—fault 18—sample location
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Fig. 4 Zircon LA-ICP-MS U-Pb concordia diagram of granodiorite sample 0004 from Erchangfang plutons
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2 wg % wy 107°
Table 2 Major elements wy %  trace elements and REE data wy 10 % of Erchangfang biotite granodiorite
PM52 1 PM52 2 PMS23 PM5S24 PMS2 S PM52 1 PM522 PMS23 PM5S24 PMS2 S5
SiO, 69.31 67.69 67.25 65.40 67.36 Co 3.89 3.37 2.84 5.94 4.22
TiO, 0.60 0.48 0.60 0.78 0.58 Ni 4.74 3.71 2.68 6.28 4.48
ALO; 13.66 14.14 14.54 15.31 14.67 Cr 2.20 9.05 15.9 12.0 10.0
Fe; O3 1.71 1.56 1.97 2.14 1.72 \ 23.2 19.3 15.3 41.2 26.6
FeO 2.65 2.86 3.20 3.85 3.18 Ga 17.6 15.6 13.5 17.5 15.5
MgO 0.98 0.07 0.07 0.09 0.07 Sc 9.30 7.40 5.70 7.20 6.45
MnO 0.09 1.40 1.68 1.73 1.43 Sr 175 149 110 163 137
CaO 2.85 3.88 3.72 4.04 3.71 Ba 415 468 521 388 455
Na,O 3.27 3.01 3.09 3.28 3.21 Rb 95.0 82.4 69.8 90.1 84.9
K,O 3.32 3.07 2.63 2.05 2.62 Cs 3.51 2.63 1.75 3.19 2.82
P05 0.15 0.21 0.13 0.17 0.17 Nb 10.7 10.2 9.67 10.9 10.4
LOI 1.03 1.13 0.64 0.63 0.77 Ta 0.39 0.59 0.78 0.56 0.58
Total 102.56 99.48 99.50 99.47 99.48 Zr 6.75 17.0 27.2 8.54 14.2
La 34.1 27.2 25.1 30.0 21.3 Hf 0.82 1.34 2.47 0.73 1.60
Ce 63.4 58.3 53.9 65.9 45.8 18] 2.12 1.97 1.89 1.90 1.90
Pr 7.43 7.23 5.96 8.02 5.46 Th 8.84 9.05 5.12 13.2 9.16
Nd 27.8 30.5 24.8 32.1 24.3 P 663 469 275 529 402
Sm 6.13 6.69 5.70 6.60 6.05 Ti 1674 1670 1310 2026 1 668
Eu 1.32 1.40 0.90 1.24 1.18 Y 30.2 30.6 33.2 26.5 27.2
Gd 6.24 6.43 5.53 6.52 5.97 ¢ 1.65 1.50 1.35 1.27 1.40
Tb 0.92 1.03 0.83 1.00 0.92 A CNK 0.96 0.92 0.99 1.02 0.99
Dy 5.94 6.52 5.22 6.29 5.91 Mg* 3.69 36.92 37.63 34.81 35.04
Ho 1.17 1.29 1.04 1.23 1.18 DI 77.7 72.30 69.99 66.41 70.93
Er 3.41 3.57 3.11 3.22 3.37 oEu 0.65 0.064 0.48 0.57 0.59
I'm 0.49 0.51 0.48 0.50 0.50 La Yb y 6.86 5.65 5.55 6.25 4.65
Yb 3.36 3.26 3.006 3.24 3.10 > REE 162. 154 136 166 126
Lu 0.49 0.49 0.46 0.50 0.45 Nb Ta 27.44 17.41 12.40 19.46 18.08
7 2.6
a b
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Fig. 5 K,O-SiO, a after Rickwood 1989 and ANK-A CNK b after Maniar&Piccoli 1989

diagrams of Erchangfang plutons
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Fig. 8 Tectonic setting discriminant plots of trace elements for Erchangfang plutons a after Castillo ez al. 2006
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