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LILEs LREEs
K  Sr , Rb, Ba Eu HREEs

P Ti Ta Nb

(BAB)

' ' ' '
 Jackson et al. (1990)

 Kazmin and Tikhonova (2008),
Reuter et al. (2007), Verdle (2009), Bin and Meiyin 



 (2010)

(Olmg)  

(Bin and Meiyin, 2010) 



 = Gb = Olmg

= Plc = Ols



ALS Chemex
ICP-AES CCP-PKG01

ICP-MS

Cox et al. (1979) 
 De la Roche

 (1980)
 Irvine and Baragar

 Middlemost (1994) (1971)

(Thornton and Tattle, 1960)

Zr Na2O+K2O, Ba, Sr, Ce Fe2O3t , SiO2

Co CaO, Cr, V, Ni, MgO, Al2O3

Rogers et al. (1984)

(Boyn-
(ton, 1984

XPL
XPL XPL

XPL



G7G6G5G4G3G2G1sample

50.7050.5650.4349.9149.4848.3548.11SiO2

1.581.531.661.721.640.840.87TiO2

16.4016.3116.7016.4616.6516.9917.14Al2O3

11.5011.5711.5212.7111.3111.1010.94FeOt

8.538.798.858.6759.589.099.23FeO

2.992.642.652.602.121.821.85Fe2O3

0.240.240.330.220.380.210.19MnO

5.925.705.975.746.048.387.61MgO

6.655.506.147.957.279.3411.30CaO

1.831.771.253.171.421.902.41Na2O

4.245.855.091.124.852.731.26K2O

0.930.960.911.000.950.170.19P2O5

Trace elements (ppm)

887817528449723160.5123.5Ba

0.280.350.170.280.120.490.44Cs

15.717.116.516.516.114.114.2Ga

3.94.33.93.83.71.31.3Hf

24.52424.322.822.62.72.5Nb

24.351.733.59.337.339.323.2Rb

125021001085701974728555Sr

1.21.21.21.21.100.200.20Ta

1.741.771.781.61.51.461.5Th

0.560.610.590.570.480.440.51U

166171173189182253259V

1791931761661654444Zr

14.814.324.825.726.428.226.6Y

25.226.425.226.222.138.236.9Co

90908010070140130Cr

31283137284242Ni

Rare earth elements (ppm)

39.742.239.139.337.68.98.6La

85.886.9838281.819.619Ce

11.211.0510.810.4510.552.742.83Pr

42.842.74241.340.412.112.1Nd

8.128.138.087.877.212.923.08Sm

2.332.292.352.22.40.970.98Eu

7.577.197.487.226.653.013.09Gd

1.081.141.11.080.990.510.52Tb

5.375.645.535.264.962.822.97Dy

1.061.121.061.041.010.610.62Ho

3.143.263.083.032.851.751.75Er

0.410.460.430.420.380.230.26Tm

2.572.92.632.512.391.491.52Yb

0.420.450.420.380.40.230.24Lu

3.162.803.073.143.021.962.03Sm/Yb

Fe2O3/FeO
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( Morata et
(al., 2005

Eu
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(Thompson, 1982)

 (De la Roche, (Cox et al , 1979)
(Middlemost 1994) (Irvine and Baragar , 1971) (1980



(Thornton and Tattle, 1960) 
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Zr Ta Nb

P Ti
Ti Nb, Ta, Zr, P

(Sun and McDonough, 1989)

Nb
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(Defant and Drummond,
 (1990
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