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Petrology of Sidaohe arca in UIIP inelamorphic terrane, the Dabie Mountains

YAN Quan_shu', ZHONG Zeng_qiu® and ZHOU Han_wen’
(1 Gradoate School, China University of Geosciences, Wuhan 430074, China; 2. Faculty of Earth Science,
China University of Geosciences, Wuhan 430074, China)

Abstract: Based on a study of Sidaohe area in UHP metamorphic terrane within the Dabieshan Mountains, it is
discovered that there exist three types of rock associations, namely eclogite, gneiss and foliated garnet_bearing
granites. Eclogites underwent retrograde metamorphism of different degrees, and amphibolites seem to be retro-
graded products from eclogites. Gneiss is the country rock of eclogites, and there exist mutational relationships
in major element components. M ajor and trace elements and REE in foliated garnet_bearing granites are charac
terized by enrichment of Si0,, K0+ Na;0, Ga, Y and REE components and depletion of K,0/Nay,O, Al, Ca,
Mg, Tiand P. Combined with Rb_H{ T a diagram and isotopic and geochronologic data, it is held that this type
of granites belong to post_collisional A_type granites. Based on the above evidence, the authors have reached the
conclusions that continental slab underwent UHP metamorphism and produced eclogites during its subduction to
the depth of the upper mantle, that extensive decompression retrograde occurred in UHP metamorphic rocks and
produced amphibolites when UHP slab migrated to the middie and lower crust, and that the UHP slab, together
with gneiss and foliated garnet_bearing granites, further moved from the middle and lower crust to the surface

and experienced subsequent metamorphism and deformation.
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Fig. 1  Geological sketch map of Dabieshan orogenic belt (after Zhong Zengqiu et al., 1999)
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I —core complex unit; 2 —UHP unit: 3 —HP unit; 4 —EB unit: 5 —sedimentary cover; 6 —geological boundary: 7 —working area;
QHF —Queshan_Hefei fault; XFF —Xinyang Feixi fault; GMF —Guishan_M eishan fault; BM XF —Balifan_xiaotian_M ozitan fault;
XGF —Xiangfan_Guangji fault
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Fig. 2 Cross section of Sidaohe quarry in Macheng County
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I —ecologie lens; 2 —gneiss; 3 —foliated garnet_bearing granite; 4 —eyeball shaped granite; 5 —sampling site and its serial number
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Fig. 3  Microphotos of rock in Sidaohe area
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a—eclogite, coesite in garnet, single polarized: b —retrograde metamorphic eclogite, hornblendes and plagioclases in island like garnet, cross polar_

ized: ¢ —gneiss, biobite+ epidote+ plagioclase, forming false form of eclogite, cross polarized: d —foliated garnet_bearing granite, cross polarized
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Table 1 Whole rock analytical data of major ( wg/ %) and trace elements ( wg/ 10™ %) along Sidaohe errss section
FEG T R1616 R1618 R1617 R1620 R1619 R1621 R1623 R1624 R1525 11626 R1627
S5i0, 46. 96 53.63 55.73 49.43 73.43 73.27 69. 04 o711 67. %4 65 04 75.63
Ti( 2. 66 2.26 0. 88 1. 00 0. 49 0.43 (VR 0. 60 0. 50 1.13 0. 38
Al Oy 15. 18 13.51 16. 18 15.12 13.39 13.56 1502 14. 35 14. 42 13.79 13.03
Fea03 2.35 2.07 1. 40 1. 65 0.1 0.41 ). 53 w15 0.63 0.97 0.25
Fe) 11.99 10. 57 7.13 8. 44 2.00 2.10 .68 3.83 3.22 4.93 1. 28
MnO 0. 28 0.25 0.17 0.3 0. 14 0. 0u 0. 09 0.15 0.09 0.27 0.07
MgO 4. 83 4.05 2190 6% 0. %8 0.99 1. 44 2.01 1.99 2.10 0. 51
Cal) 10. 45 9.67 7.03 9.79 2.33 2.54 3.70 3.85 5.65 4.35 1.22
NayO 0 267 4.03 2,68 4. 46 4.22 4.39 3.7 2.88 3.42 4. 78
K20 Y 11 0. 21 1.09 1.29 1. 30 1.30 1.28 1.72 0.93 1.97 1. 88
Patis (.58 0. 43 0.20 0.19 0.08 0.07 0.09 0.13 0.08 0.39 0. 06
Lost Uldl 0.35 1.18 1. 38 0. 62 0. 60 0. 82 0. 88 1.08 0.92 0. 60
Total 98. 50 98. 67 99. 02 98. 87 99. 62 99. 58 99. 55 99. 35 99. 41 99. 28 99. 69
K20+ Na, O 2.77 2.88 5.12 3.97 5.76 5.52 5.67 5.49 3.81 5.39 6. 66
K20/ Na; O 0. 04 0.08 0.27 0. 48 0.29 0.31 0.29 0. 46 0.32 0.57 0. 39
A/CNK 0. 65 0. 66 0.78 0. 64 1.03 1.04 0. 98 0. 96 0.90 0. 88 1.07
Mg 41.79 40. 57 49. 36 61.83
La 1.38 3.04 4,21 2.94 13.70 15. 00 32.40 21.30 26. 50 17. 50 20. 60
Ce 4.52 8. 89 10. 10 7.37 30.00 32.40 66. 30 44.00 52. 80 38.30 42.90
Pr 0. 66 1.57 1. 44 1.03 4. 38 4.67 8.49 6. 04 7.27 5.57 5.70
Nd 3. 86 8.28 6.39 4. 83 18.30 19. 40 31.90 22.50 27.90 23.80 21.40
Sm 1. 82 2.86 1. 60 1. 59 4. 46 4. 64 6. 57 4.71 5.91 5.78 4.22
Eu 0.93 0.99 0.50 0.53 1.10 1. 11 1. 66 1.43 1.74 1.94 1.07
Gd 3.65 3.88 1.75 2.03 4. 46 4.33 6. 74 5.34 6.06 6. 86 4.24
Th 0.97 0.92 0.31 0. 44 0.79 0. 67 0.96 0. 87 0.85 1.45 0.58
Dy 6. 63 6.54 1.91 2.98 5.74 4.25 5.21 5. 64 4. 40 9.97 2. 96
Ho 1. 46 1.49 0.44 0.72 1.43 0. 88 1.03 1.32 0. 86 2.16 0. 50
Er 4. 00 3.99 1.11 1. 89 4. 38 2.26 2.90 3.64 2.35 5.83 1.23
Tm 0.52 0.62 0. 16 0. 28 0. 64 0.34 0.42 0.51 0.32 0.74 0. 18
Yh 327 3.91 1.28 1. 74 4. 36 2.01 2.98 3. 83 2.38 5.27 1.23
Lu 0. 49 0.54 0.18 0.27 0.61 0.30 0. 49 0. 62 0. 40 0.81 0.18
Nb/Ta 14. 78 14.99 15.08 18.76 15.17 13.77 12. 56 16.11 14. 43 16. 89 13.44
Sku 1. 08 0.90 0.90 0. 90 0.74 0.74 0.75 0. 87 0. 88 0.94 0.76
Zr/ Nb 6. 39 3.90 5.85 5.18 11.02 7.30 9.94 9. 45 10. 77 9.73 9.95
LREE/HREE 0.63 1.17 3.40 1.77 3.21 5.13 7.11 4.59 6.93 2.81 8. 64
ZREE 34.15 47. 52 31.39 28.64 94. 40 92. 31 167.98 121. 67 139.74 125.97 106. 95
{ La/ Yb) » 0.29 0.53 2.24 1. 15 2.13 5.07 7.38 377 7.57 2.25 11.36
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FE iy 47 R1616 R1618 R1617 R1620 R1619 R1621 R1623 R1624 R1625 R1626 R1627
Be 1. 04 1.07 0.74 1.28 1.47 1.38 1.53 1.79 1.08 1.44 1.42
Se 50.8 40.7 13.9 34.3 11.7 12.3 14.2 19.2 15.2 25. 1 11.4
v 380.0 308.0 66. 4 254.0 30. 4 53.6 81.7 103.0 97.7 130.0 19.4
Cr 223.0 114.0 52.1 691.0 14. 4 33.2 34.0 64.8 53.9 43.1 11.0
Co 53.90 38. 60 12. 60 48. 40 3.26 6.06 13.70 14.20 14. 20 14. 70 2.00
Ni 47.90 28. 50 18. 00 184. 00 5.05 12. 60 15. 40 19.90 23.50 23. 10 2.13
Cu 49.70 47.20 6. 80 30. 80 4.77 13.30 35.00 21. 00 18. 20 15. 00 3.79
Zn 166. 0 139.0 46.0 167.0 79.0 69.0 63.8 91.1 54. 1 127.0 47.7
Ga 18. 10 16. 80 8.28 18.40 15.90 16. 90 17.20 17.70 17. 00 17. 90 17.20
Rb 1.95 2.78 13.20 34.00 35.90 36.20 34. 70 50. 90 26. 40 60. 50 42.10
Sr 57.7 59. 1 89.5 96. 8 168. 0 186.0 282.0 237.0 660. 0 114.0 180. 0
Y 37.8 35.2 11.3 18. 1 33.0 20.3 25.2 32.1 22.0 56. 1 13.9
Zr 50.5 28. 4 15.1 22.5 70. 1 45.2 73.9 69.7 66. 5 92. 4 80.9
Nb 7.91 7.28 2.58 4,35 6. 36 6.19 7.43 7.38 6.17 9.50 8.13
Cs 0.078 0. 090 0. 360 3.070 0. 730 1. 000 1. 000 1.270 1.310 1.720 0. 960
Ba 10.7 15. 4 151.0 328.0 323.0 234.0 246.0 635.0 422.0 143.0 417.0
Hf 1.32 0.87 0.52 0. 65 1.97 1.21 2.15 1.73 1,74 2. 41 2.28
Ta 0. 54 0.49 0.17 0.23 0.42 0.45 0.59 0.46 0.3 0.56 0. 60
Ph 4,19 3.63 4.02 5.48 8.75 6.87 9.6 9.32 16. 20 6.99 9.90
Th 0.11 0.17 0. 63 0.94 590 3.52 4.24 1.99 4,73
U 0.011 0. 140 0. 089 0. 130 0.250 0.190 . 86U u. 650 0. 840 0. 660 0.570

ICP_M S 5 56 1, 7 Hrik 25 T 59% ~ 10%-.

An Or

o i BRE

o HMBLEKE

Bl 4 DUIEITJy BRES Ab b 2 b A 4 4 215 e i
(4 O’ connor, 1965)
Fig. 4 Norm classification of gneiss and granite

in Sidache ( after O connor, 1965)
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Tl 17. 95~ 47.52( x 107 %), ¥ % 31. 73
1076, x 10" °, LREE/HREE {4 0. 45~ 3. 40, ‘I-14
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