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Mineral chemistry and geochemistry of troctolitic dyke (sill) swarms on the southern
piedmont of the Tongbai orogenic belt and their genetic implications

XUE Huai_min] and MA [*'ang3
(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China;
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Abstract: The ultramafic_mafic dyke swarms on the southern piedmont of the Tongbai orogenic belt in Suizhou_Zaoyang area consists
of two remarkably different types: troctolitic dyke (sill) swarms and metamorphosed mafic dyke ones. The troctolitic dyke swarms
did not experience any metamorphism, so its emplacement age might be not earlier than that of the HP_UHP metamorphism (220~

240 Ma), belonging probably to the product of late_ to post_orogenic magmatism. Nevertheless, the metamorphosed mafic dvke
swarms are geochemically very similar to Late Proterozoic basalt of Huashan Group in the area and are thus likely to be a cognate
phase. The troctolitic dyke swarms consist chiefly of olivine, plagioclase, orthopyroxene and clinopyroxene with minor phlogopite. O-
livine is chrysolite ( Fo 72~ 78). Plagioclase crystals are mainly bytownite with minor labradorite. Clinopyroxene includes augite and

diopside. The Ti0; content of phlogopite ( 3. 36% ) is high and indicates a Ti_rich variety. The olivine_augite equilibrium tempera_
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tures mainly range from 1120 to 1 165 C, and the crystallization temperatures of augites range from 971 to 1079 C. The rocks are
characterized by high Al,O3( 17. 25% ~ 20. 20%). MgO (9. 56% ~ 15.30%) and MgO/FeO" (1.26~ 1.76), and low TiO,
(0.33%~ 0.58% ) and alkaline ( Na;O+ K>0= 1. 64% ~ 2.23%). The transitional element contents ( Cr= 70~ 125 Hg/g, Ni=

251~ 518 Mg/ g, Co= 54~ 75 Hg/g) and the Mg numbers (Mg® = 54~ 67) are relatively high in the rocks, which may approxi
mately represent partial melting of the parental magma in the upper mantle. The rare earth element contents of the troctolitic swarms
are low ( ZREE= 18. 66~ 35.42 Hg/g) and are characterized by relative strong fractionation between LREE and HREE | (La/ Yb)
= 4.4~ 4.7] and especially by prominent features of strong Ba, Sr and Eu positive anomalies ( Eu/ Eu” = 1. 31~ 1.49), thus sug-
gesting relative enrichment of Ca_plagioclase in the swarms. There exist no HFS (high field strength) elements (Nb, Ta, U, Th,
Zr, Hf) anomalies in the troctolitic dyke swarms. Such phenomena are quite different from geochemical characteristics of the enrich-
ment_type upper mantle indicated by the early Paleozoic basalt in the area, but similar to the features of Paleogene basaltic rocks in the
orogenic belt, the foreland and the backland. It is thus considered that, with the delamination of the mountain root, intense interac

tion occurred between the subcontinental lithospheric mantle and the lower mantle. The development of troctolitic dyke (sill) swarms

means a strong extensional event in the back part of the subducted plate after the delamination of the mountain root.
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Fig.2 Microstructure of troctolitic dyke swarms from Suizhou area, Hubei Province
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Table 1 Electron microprobe analyses of main rock forming minerals in the troctolitic dyke swarms
FEts 6032 603_8A
™4l Opx Cpx Cpx Cpx Cpx Cpx Cpx Cpx Cpx Opx Cpx
Si0» 53.57 52.03 52.47 50. 60 50.73 51.54 48. 86 48.79 48. 26 53.86 51.33
Ti0 0.41 0.27 0.52 1.02 1.10 1.30 1. 88 1. 81 2.10 0.27 0.87
AlL0O; 1. 46 1.78 1.99 2.71 2.71 2.88 5.21 5.05 5.20 1. 21 2.80
FeO 16. 1 7.35 6. 18 9.90 10. 39 7.91 7.45 7.37 7.22 13.67 6. 58
Mn( 0.30 0.15 0.12 0.20 0.23 0.17 0.13 0. 14 0. 14 0.24 0.15
Cr03 - - 0.15 0 0 0.07 0. 04 0. 05 0.02 0.04 0.30
MgO 26.72 15.51 16. 67 14. 96 14. 32 15.62 13.97 13. 44 14.23 29.04 15.82
Ca0 1.42 20. 67 20. 67 19.55 19.55 19. 87 21. 60 21.50 21.73 0. 68 20. 82
NaxO 0.02 0.26 0.24 0.29 0.37 0.28 0.38 0. 40 0.30 0.01 0.32
K20 - - 0.01 0.01 0 - 0.01 - - 0 0
Total 100 98.02 99. 02 99. 24 99. 40 99. 64 99.53 98. 55 99. 20 99.02 98.99
Si 1. 936 1. 956 1.942 1. 895 1. 903 1.912 1.818 1. 836 1. 801 1. 937 1.907
Ti 0.011 0. 008 0.014 0. 029 0. 031 0. 036 0.053 0. 051 0. 059 0. 007 0. 024
Al 0. 062 0.079 0.087 0. 119 0. 119 0. 125 0.228 0.224 0. 228 0,051 0.123
Cr 0 0 0. 004 0 0 0. 002 0.001 0. 001 0. 001 0. 001 0. 009
Fe'* 0. 045 0.012 0.013 0. 055 0. 039 0 0. 056 0.028 0.073 0. 047 0. 028
Mg 1. 439 0. 869 0.920 0. 835 0. 801 0. 864 0.775 0.754 0.791 1.557 0. 876
Fe™ 0. 441 0. 220 0.178 0.255 0. 287 0. 245 0.176 0. 204 0. 152 0. 353 0.176
Ca 0. 055 0. 833 0. 820 0.784 0. 786 0.790 0. 861 0. 867 0. 869 0. 026 0. 829
Mn 0. 009 0. 005 0. 004 0. 006 0. 007 0. 005 0. 004 0. 004 0. 004 0. 007 0. 005
Na 0.001 0.019 0.017 0. 021 0. 027 0. 020 0.027 0.029 0. 022 0. 001 0.023
P s 4 4 4 4 4 4 4 4 4 4 4
Wo 2.763 42.968 42. 371 40. 518 40. 928 41.472 46. 001 46. 675 45. 964 1. 309 43,297
En 72.328 44, 860 47. 546 43. 140 41.713 45.361 41. 396 40. 597 41. 881 77.785 45.776
Fs 24.91 12.172 10. 083 16. 343 17.359 13. 167 12. 603 12.729 12. 155 20. 906 10.927
F s WCKIEA MR AES WML WA EMA YENL BN B AT BREAT WA YA
s Co AN\ 998 1079 1 065 1027 1075 653 640 616 971
ke 6032 603_8A
i 01 01 Pl Pl Pl Pl Bio ol 0l Pl Pl
$i0; 37.98 3780 47.25  50.93  48.42  48.05  37.52  39.02 3814  49.95  46.49
Ti0; 0.03 0.02 0.05 0. 06 0.05 0.04 3.36 0. 04 0.03 0.05 0.05
ALO; 0.02 0.02 33.51 30. 40 33.51 33.15 14.55 0.02 0 31.70 34.01
FeO 24.81 25.72 0. 46 0.39 0.43 0. 46 9. 64 20.97 20.97 0.36 0.38
MnO 0.28 0.28 0 0 0.01 0 0. 04 0.28 0.27 0 0.01
MgO 36. 49 37.03 0.01 0.02 0 0.02 18. 65 40. 52 40. 81 0.03 0.02
Ca0 0.03 0.02 16. 07 13.57 15. 58 15.59 0.05 0. 04 0.03 13.77 16.09
NayO 0.02 0 1.71 3.51 2.02 2.02 0. 56 0 0.03 3.31 1. 87
K20 0 0 0. 08 0.15 0.09 0.10 9. 06 0 0 0.13 0.07
Total 99. 66 100. 89 99. 14 99.03 100. 11 99. 43 93. 46 100. 89 100. 28 99.30 98.99
Si 1. 003 0.991 8.732 9.361 8. 841 8. 841 5.642 0. 998 0. 984 9. 164 8.617
Al 0.001 0. 001 7.293 6. 58 7. 206 7. 183 2.577 0. 001 0 6. 849 7.424
Ti 0.001 0 0. 007 0. 008 0. 007 0. 006 0. 380 0. 001 0. 001 0. 007 0. 007
Fe* 0. 548 0. 564 0.071 0. 060 0. 066 0.071 1.212 0. 449 0.453 0. 055 0. 059
Mn 0. 006 0. 006 0 0 0. 002 0 0. 005 0. 006 0. 006 0 0. 002
Mg 1. 436 1.447 0. 003 0. 005 0 0. 005 4. 181 1.545 1.57 0. 008 0. 006
Ca 0. 001 0. 001 3.182 2.672 3.048 3.073 0.008 0.001 0. 001 2.707 3.195
Na 0. 001 0 0.613 1. 251 0.715 0.721 0.163 0 0. 002 1.178 0.672
K 0 0 0.019 0.035 0. 021 0.023 1.738 0 0 0.03 0.017
Fel FeMg 0.28 0.28 0.22 0.23 0.22
Mg/ FeMg  0.72 0.72 0.78 0.77 0.78
Ab 16. 1 31.6 18.9 18.9 30.1 17.3
An 83.4 67.5 80.5 80.5 69. 1 82.3
Or 0.5 0.9 0.6 0.6 0.8 0.4
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Table 2 Chemical composition of troctolitic dyke swarms and metamorphic basic dyke swarms in Suizhou area

e B T i 4 AR LY e B T i A AR TR S
’ 6032 603_8A 603_8B 602_1A 602_1B ! 6032 603_8A 603_8B 602_1A 602_1B
Si02 46. 10 42.83 44, 84 47. 34 47.31
Ti0, 0. 58 0. 33 0. 34 1.55 1.39 Nb 3. 14 1.71 1.70 2.68 3.49
Al 05 20. 20 17.25 20.03 14. 43 15.00 Ba 158 83.6 104 272 466
Fe 03 1.48 3.27 1. 67 2.54 2.04 La 5.72 3.05 3.63 6.83 10.5
FeO 6.23 5.73 5.69 7. 60 6.56 Ce 12.3 6. 44 7.62 17.1 23.7
MnO 0.11 0.13 0.10 0.16 0.15 Pr 1. 64 0. 87 1.01 2.63 3.37
MgO 9.56 15. 30 12. 01 6.71 6.12 Nd 7.49 3.92 4.58 13.6 16. 4
Cal 11.03 9.09 10. 51 11. 06 9.81 Sm 1.73 0.90 1. 06 4.10 4.45
NayO 1.99 1.52 1. 69 2.78 2.63 Eu 0.72 0. 40 0.50 1.31 1.33
K-0 0.24 0.12 0.15 0. 66 2.67 Gd 1.58 0. 83 0.95 4.13 4.41
P205 0. 08 0.05 0. 05 0.15 0.14 Th 0.26 0.13 0.16 0.77 0. 80
H>0 1.52 4. 06 2.28 3.52 3.46 Dy 1.63 0. 87 0.99 5.48 5.51
CO» 0.18 0.53 0.18 1.75 2.19 Ho 0. 34 0.18 0.21 1.23 1.24
Sk 99.30 100. 21 99. 54 100. 25 99. 47 Er 0.89 0. 48 0. 54 3.23 3.25
Mg 54 67 62 41 42 Tm 0.12 0. 067 0.078 0. 49 0. 48
Se 14.2 9.19 9.31 51.7 48.7 Yb 0. 87 0. 46 0.52 3.29 3.22
v 100 53.4 59.9 307 266 Lu 013 0. 067 0. 082 0.50 0.49
Cr 89.0 69.7 125 288 322 Hf 1.05 0. 63 0. 60 2.76 3.10
Co 53.8 75.3 60.0 42.0 34.4 Ta 0.20 0. 10 0. 11 0.18 0.24
Ni 251 518 321 68.5 55.7 Ph 2.54 0. 88 3.24 2.78 1.87
Ga 14.9 1.1 13.5 16.5 16. 3 Th 0.41 0.23 0.25 0.70 1.20
Rb 3.50 1.54 1.93 13.6 61,1 I U 0.12 0. 057 0. 055 0.16 0.27
Sr 463 389 436 178 119 REE 35.42 18. 66 21.93 64. 69 79.15
Y 9. 41 5.05 5.77 33.6 34.3 (La/ Yb)x 4. 44 4. 48 4.72 1. 40 2.20
Zr 39.2 25.7 22. 4 98 108 8Eu 1. 31 1.39 1. 49 0.91 0.96
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