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Abstract In this paper zircon SHRIMP U-Pb age 130.7 +1.4Ma of granodiorite from Fangshan complex in Beijing is reported for
the first time which suggesting that the main intrusion is a product of early Cretaceous magmatic acrivity. Based on the characteristics of
major element trace element REE isotope and tectonic setting of two-stage intrusive rocks from Fangshan complex they have the
similar petrological and geochemical characteristics to those of adakites but obviously different from those of typical adakites O-type
defined by Defant and Drummond 1990 . They should belong to C-type adakites in eastern China or named Yanshanian high Sr and low
Y type intermediate-acid igneous rocks in eastern China. Systematical studies on Sr Nd and Pb isotopic characteristics in this paper in
combination with previous O and C isotopic data indicate that the source rocks of Fangshan intrusives have a close connection to material
from the upper mantle and lower crust. Furthermore a comparison of gy, t values of two-stage rocks from Fangshan complex -13.6
~ —14.2  granulite xenolith from Hannuoba basalts —8 ~ —18 and the old Archean lower crust of the North China craton -32 ~
—44  shows that the material source of Fangshan intrusive rocks are derived from the young lower crust of the North China Craton instead
of the old one. Finally this paper concludes the two-period genetic mode of Fangshan complex.

Key words Zircon U-Pb age C-type adakites high Sr and low Y type intermediate-acid igneous rocks ~ Sr Nd and Pb isotopes
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Fig. 1  Distribution of lithofacies belt of Fangshan complex
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2
Table 2 The chemical analysis data of major elements wt% of the Fangshan complex
Y9, Y3, Y93 Y34 Y95
A-65 A-1 32 A-16 3-13 A-17 A4 34 3-12 35 A-50 3-6 3-11
Si0, 59.26 59.34 60.18 62.15 60.76  61.56 61.00 62.72 63.91 63.30 65.26 66.20 66.23
TiO, 0.63 0.70 0.74 0.53 0.65 0.68 0.65 0.60 0.60 0.65 0.60 0.57 0.90
Al, Oy 16.83 16.59 16. 86 16.23 16.87 15.61 16.70 17.06  15.33 16.19 16.16 16.54 15.64
Fe, 05 2.91 2.20 2.38 2.78 2.36 2.56 2.19 2.33 2.82 1.84 1.49 1.47 1.35
FeO 3.54 3.59 3.80 2.87 3.00 3.46 2.96 2.78 2.34 3.31 1.89 1.94 1.92
MnO 0.11 0.10 - 0.10 0.09 0.12 0.05 - 0.09 - 0.03 - 0.06
MgO 2.39 2.55 2.65 2.05 2.04 2.80 2.10 2.10 2.03 2.25 1.11 1.26  1.33
CaO 5.27 5.15 5.20 4.21 4.69 4.58 4.44 3.96 4.14 3.83 2.63 2.86 2.83
Na, O 4.37 3.89 4.14 3.93 4.00 3.38 4.34 4.70 3.96 4.51 4.75 5.65 4.10
K,0 2.65 3.33 3.78 4.14 3.32 3.67 3.24 3.71 3.41 3.97 4.04 3.61 3.54
P, 05 0.36 0.29 0.44 0.29 0.32 0.33 0.35 0.35 0.30 0.30 0.27 0.23  0.33
TOTAL 98.32 97.73 100. 17 99.28 98.10 98.75 98.02 100.31 98.93 100.15 98.23 100.33 98.23
A- 1985 3- 1936 1950
3
Table 3 The chemical analysis data of REE and trace elements pg/g of the Fangshan complex
¥, Y33 Y5
A-1 32 A-17 34 3-12 3-6
La 44.50 32.72 42.10 65.40 49.79 67.00
Ce 78. 60 65.46 77.30 111.00 94.81 107.00
Pr 10.20 7.60 10.00 13.90 11.62 13.00
Nd 36.80 26.28 35.60 47.40 40.57 43.10
Sm 6.06 5.99 5.45 7.48 7.65 5.96
Eu 1.81 1.59 1.78 2.03 2.09 1.71
Gd 4.03 4.48 3.53 4.64 5.50 3.37
Th 0.54 0.58 1.09 0.60 0.70 0.36
Dy 2.70 3.28 2.17 2.79 3.44 1.41
Ho 0.52 0.63 0.41 0.53 0.64 0.22
Er 1.32 1.69 0.99 1.30 1.63 0.49
Tm 0.23 0.24 0.17 0.22 0.22 0.09
Yb 1.66 1.59 1.22 1.45 1.34 0.45
Lu 0.30 0.26 0.23 0.24 0.20 0.09
Y 15.60 14.54 12.00 14.90 13.62 6.44
> REE 189.27 152.39 182.04 258.98 220.20 244.25
LREE 177.97 139.64 172.23 247.21 206.53 237.77
HREE 11.30 12.75 9.81 11.77 13.67 6.48
L/H 15.75 10.95 17.56 21.00 15.11 36.69
La/Yb 26.81 20.58 34.51 45.10 37.16 148.89
d3Eu 1.05 0.90 1.16 0.98 0.94 1.07
Se 1.02 10.13 2.11 3.21 8.75 5.92
Rb 25.18 78.90 75.56 78.52 66. 60 69.90
Sr 1640. 00 1113.00 1431.00 1114.00 1287.00 1429.00
Ba 996. 00 1561.00 2420.00 1842.00 1780. 00 4206.00
Nb 9.51 10. 67 10.63 9.95 9.64 6.72
Ga 36. 88 53.15 72.22 57.22 54.92 110.40
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Continoued Table 3

U-Pb Sr Nd Pb
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Y9, Y33 Y35

A-1 32 A-17 34 3-12 3-6

Ta 0.45 0.91 0.86 0.92 0.73 0.59
Zr 116.00 224.00 231.00 199.00 380.00 229.00
Hf 2.00 1.86 1.45 1.29 1.25 1.35
U 0.79 3.13 1.54 1.92 2.00 0.84
Th 2.42 10. 18 4.68 9.08 8.23 4.15
Cr 102.20 2.15 124.70 109.20 2.71 113.70
Ni 10. 66 3.63 6.39 5.33 3.58 3.10
Co 47.36 9.84 27.14 20.96 8.83 19.74
St/Y 105.13 76.55 119.25 74.77 94.49 221.89

A-1 A-17 34 36 1991
ICP-AES  ICP-MS

4

Table 4  Comparison between the granitoids from the Fangshan complex and the adakites

Sr Y
0 C
Si0, =56% 59% ~66% >56%
Al O, =15% 15.3% ~7.1% >15%
MgO <3% 1.11% ~2.80% <3%
Na, 0/K,0 >2 0.92 ~1.57 =1 >1 <1
Sr >400ppm 1113 ~ 1640 >400ppm
Y <18ppm 6.44 ~15.60 <18ppm
Yb <1.9ppm 0.45 ~1.66 <1.9ppm
REE LREE LREE LREE
oEu 0.90~1.16
La/Yb >20 20.58 ~148.89 24 ~76
L, <0.7050 0.7054 ~0.7055 >0.704
eng t >0 -14.2~ -13.6 <0 >0
Cpx + Gt Cpx + Gt Cpx + Gt
St/Y >20 ~40 74.77 ~221.89 46 ~ 132
Defant et al. 1990 1993
Drummond M S et al. 1990 2002

Martin H 1993 1999

2001




782 Acta Petrologica Sinica 2005 21 3
5 Rb-Sr
Table 5 The Rb-Sr isotopic determination data and some major parameters from the Fangshan complex
Rb ppm  Sr ppm S Rb/®Sr  ¥S81/%8r £20 g5 0 Iy gt T Ma
32 78.9 1113.3 0.2050 0.705858 +18 19.3 0.705468 15.5 130.7
3-12 66.6 1287.3 0. 1496 0.705671 £18 16.6 0.705362 14.4 130.7

6 Sm-Nd
Table 6 The Sm-Nd isotopic determination data and some major parameters from the Fangshan complex
Sm ppm  Nd ppm  '¥Sm/M™Nd "Nd™Nd+2¢ exa 0 fsuna  Tenuor T Iy eng U T Ma
32 6.66 37.01 0.1088 0.511858 £11 -15.2 -0.45 1351 1874  0.511755 -13.6 130.7
3-12 6.49 38.28 0.1025 0.511819 £11 -16.0 -0.48 1323 1822 0.511722 -14.2 130.7
7 Pb

Table 7 The Pb isotopic determination data and some major parameters of K-feldspar from the Fangshan complex

206 ph/2%Ph + 26

207pL/24ph 20

208p}, /24 ph 26

A-1 16.679176 +302 15.138938 £932 36.445267 +618
32 16.538767 +234 15.210026 +1222 36.508154 +711
A-17 3, 16.577975 +218 15.205119 +600 36.483231 461
3-12 ¥33 16.520734 +213 15.266430 + 1683 36.605716 = 1670
36 Y95 16.671770 +497 15.067185 +1282 35.513109 +730
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Fig. 3 SHRIMP U-Pb zircon concordia digram for the Fig. 4 Diagram of K, O vs. SiO, from the Fangshan

granodiorite from the Fangshan complex complex after Le Bas et al. 1986

5x10™"g Pb <lIng 5.1 Rb-Sr
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