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Rongcheng Ultra Calcic Garnet Pyroxenite; Its Geochemistry, Origin and
Implications for Pre UHP Tectonics in the Sulu UHP Metamorphic Belt

ZENG Ling sen, YANG Tian nan

Key Laboratory for Continental Dynamics of MLR, Institute of Geology, Chinese Academy of Geolbgical Sciences, Beijing 100037 China

Abstract We report an unusual garnet pyroxenite, as anodule enclosed within kyanite ecogites from Rongcheng northeast

ern Sulu UHP metamorphic belt. Apart from its unusual texture, high degrees of various minerals ( garnet titanite, and Fe

Ti oxides) and solid exsolution within garnet or clinopyroxene, this nodule has unusual major and trace element geochemistry
as shown by (1) low Si0,(42. 5% —43.1%), extremely high CaO ( 21.4% -21.9%), and high CaO /AL O3 ratio (1. 46 —

1.64); (2) high TiO>( 1. 77% = 1.89%), Zr(to 1504“g/g), V(359 —419Pg/g), Nb ( to SF‘g/g), and Y (17.7-23. 1tg/
g) contents; (3) LREE enriched, and nepherine normative; and (4) low Cr. Ni. and Co. Previous study on the mineral
chemistry and texture relationships betw een different generations of minerals has suggested that it was formed as a cumula

tive clinopyroxene magacryst with high Ca tschermakite component ( 31% —34%) from a gabbroic magma at p=( 15 - 22) X

10° kPa, and 7> 1100 ‘C. M ajor and trace element geochemistry on this nodule and its host kyanite eclogite suggest that the
precursor of the Rongcheng pyroxenite was derived either from an ultramafic magma highly fractionated by accumulation of
olivines or from an ultra calcic basic magma that had lost some K, O and Na, O. No matter which was responsible for the for

mation of its precursor both require a melting event and magma differentiation to occur at a pressure and temperature grea

ter than 15X< 1075 kPa and 1300 C. respectively. This contribution suggests that protoliths for some of the eclogites within
the Sulu UHP metamorphic belt formed in a tectonic environment distinct from those of Neoproterozoic age.

Key words; garnet pyroxenite; kyanite eclogite; REE; Sulu UHP metamorphic belt.
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1 (%) (tglg)
Table 1 Major ( %) and trace element (g /g) compositions for the Rongcheng garnet pyroxenites and kyanite eclogites
R1 R2 R4 RS LR1+4 LRIt7 RM2Fr1 RM212 RM 213 RM- 21 4 RM 215
Si0, 48.98 49.00 48.85 49.52 46. 65 43.58 42.91 42.54 42.95 43.12 42. 81
TiO, 0.25 0.24 0.91 0.37 1. 54 1.78 1.81 1.77 1.89 1.79 1. 89
Al O3 15.1 14.87 16.64 15.01 16. 12 13.13 14. 11 14.33 13.9 14.83 13.29
Fey 03 1.98 1.58 1.77 1.53 2.96 2.44 2.36 2.62 2.23 2.82 2.36
FeO 7.33 7.25 6. 47 6.95 6.07 6.90 7.02 6.58 7.11 6.38 7.11
MnO 0.21 0.19 0.18 0.17 0. 14 0.14 0.15 0.13 0.14 0.13 0.15
MgO 11.05  11.12 9.07 10.84 6.51 8.29 8.36 8.27 8.42 8.13 8.54
CaO 11.25 11.48 12.05 12.67 15. 15 21.48 21.85 21.9 21.78 21.63 21.46
Na,O 1.67 1.69 1.91 1.93 1. 20 0.54 0.56 0.63 0.62 0.56 0.52
K20 0.37 0.23 0.28 0.34 1. 10 0.03 0.02 0.01 0.03 0. 05 0.02
P,0s 0.02 0.01 0.04 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01
LOI 1. 46 1.63 0.98 1.16 2.34 1.28 0.26 0.56 0.26 0.34 0.98
Total 99.84 99.5 99.44 100.75 99. 80 99. 60 99. 82 99.73 99.73 100. 24 99. 58
Sc 33.77 0 29.35 30.25 27.67 28.5 24.3 10. 29 14.72 15.18 15.81 10. 36
v 185.1 175.5  177.3  187.7 241 339 394.5 379. 4 383.6 358.6 419.2
Cr 449.6 462.4 286.8 510.3 111 168 207.8 195.4 174. 6 196.7 168.5
Ni 119.9  104.1 82.46 109.3 54.6 76.8 52.48 52.7 51.27 50.26 57.94
Co 71.09 43.9 110.1 69. 48 31.4 36.7 24.13 23.18 22.37 38.45 49
Cu 14. 4 22.29  65.92 41.61 29.1 10.2 24.21 17. 61 20.02 19.61 22.08
Zn 103. 4 93.83 63.56 65.36 160 114 100. 2 96. 27 93.38 86.28 104.6
Ga 10 10 15 12 22.8 23.3 22 23 21 22 21
Rb 2 11 15 109 47.2 1.75 7 8 8 11 8
Sr 203.4 135.7 255.4 96.12 773 117 106. 5 100. 4 99. 11 83.61 106. 9
Y 8.33 7.3 8. 84 7.62 17.7 21.0 17.74 21.18 22.35 23.12 18.02
Zr - - - - 135 150 156 154 157 152 150
Nb - 2 4 - 6.25 4.96 8 7 9 8 8
Ba 80.55 58.55 75.85 37.72 204 18.5 14. 37 14. 61 14. 42 24.04 14
La 0. 44 0. 66 1.08 0.77 15. 4 17. 19.41 20. 35 20. 44 21.3 18. 65
Ce 1. 08 1.4 3.4 2. 11 39.3 43.1 43. 14 45.21 45.06 49. 65 39.48
Pr 0.18 0.26 0. 62 0.38 4.76 5.20 5.16 5.51 5.15 5.69 4.77
Nd 0.97 1.29 3.17 2.26 18.9 21.6 21.52 22.75 18.83 21.86 20.7
Sm 0.45 0.62 1.15 0.92 3.75 4.40 4.82 5.24 5.75 5.39 4. 66
Eu 0.34 0.35 0.65 0.54 0.93 0.96 1.16 1.28 1.19 1.25 1.1
Gd 0.65 0.91 1.21 1.31 3.16 3.99 4.68 5.57 3.64 6.08 3.45
Th 0.13 0.18 0.2 0.26 0.49 0. 60 0.58 0.76 0. 64 0.75 0.6
Dy 0.85 0.96 1.1 1.23 293 3.65 3.26 3.75 4.34 4.43 3.27
Ho 0.17 0.21 0.22 0.28 0.62 0.73 0. 65 0.8 0. 84 0. 84 0.68
Er 0.45 0.6 047 0.78 196 227  1.69  2.18 2.35 2.37 1.82
Tm 0.07 0.1 0.07 0.12 0.28 0.31 0.25 0.3 0.35 0.34 0.26
Yb 0.58 0.69 0.5 0.82 1. 90 1.96 1.68 2 2.23 2.21 1.7
Lu 0.08 0.12 0.08 0.14 0.28 0.31 0.28 0.34 0.32 0.36 0.28
Mg ¥ 72.9 73.2 71.4 73.5 65.6 68. 1 68.0 69. 1 67.9 69. 4 68.2
LREE 4.11 5.49 11.28 8.29 86.2 96. 45 99.89  105.91 100. 06 111.22 92. 81
CaO /AL O3 0.745 0.772  0.724 0.844  0.940 1. 636 1. 549 1.528 1. 567 1.459 1.615
Sm /Nd 0.464 0.481 0.363 0.407 0. 198 0.204 0.224 0.230 0. 305 0.247 0.225
Rb /Sr 0.010 0.081 0.059 1.134 0.061 0.015 0. 066 0. 080 0.081 0.132 0.075
V/iSe 5.481 5.980 5.861 6.784 8456 13.951 38.338 25.774 25.270 22.682 40. 463
Eu/Eu * 1.909 1.415 1.673 1.494 0. 820 0. 696 0.742 0.719 0.790 0. 663 0.833
(La/Gd)n 0.567 0.608 0.748 0.492 4.082 3.611 3.474 3. 060 4.704 2.935 4.528
(La/Yb) 0.525 0.662 1.496 0.650 5.612 6.076 7.999 7.045 6. 346 6. 673 7.596
N . Sun and McDonough( 1989) .
, Gurney. 1975),

( Harte and (Zhang et al., 2003; Yang, 2006).
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Fig.2 Diagrams showing selected major (a) and trace element ( b) compositions as a function of location within the

Rongcheng garnet pyroxenite
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