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Eclogite from the Subducted Lower Crust of the Yangtze Plate within the
Luotian Dome and its Geological Implication
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Abstract: The eclogite produced from the subducted mafic lower crust of the Yangtze continental plate is a new finding within
the Luotian dome in northern Dabie Mountains. The eclogites occur as lens in garnet-bearing banded gneisses. The mineral
assemblage of the eclogite is garnet, omphacite, rutile and quartz; secondary minerals are hornblende, plagioclase, hyper-
sthene, diopside and ilmenite. The eclogites from the Luotian dome have typical characteristics with relics of earlier hyper-
sthene and plagioclase minerals of granulite-facies and latter overprinting of granulite-facies. No aqueous mineral formed dur-
ing peak metamorphism may be related to their protoliths, which come from the lower crust. Petrologic evidence suggests
that the eclogites studied were produced from the mafic lower crust of the Yangtze continent and suffered from granulite- and
amphibolite-facies retrogressive metamorphism. At present, mafic rocks from the lower crust in the Dabie Mountains or even
in the northern Yangtze plate have been scarce, which may be delaminated and recycled into underlying convecting mantle.
These provide key petrologic evidence for formation and evolution of the Luotian dome, and formation and exhumation

processes and uplift of high-grade metamorphic rocks such as eclogite in the northern Dabie Mountains.
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Fig. 1 Schematic geological map of the Dabie Mountains orogen
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Table 1 Electro-probe analyses of major minerals from the eclogites in the Luotian dome wy/ %

LT8—1Gtec LTIGt LT100mpl LT8—10mp LT8—1Dic LT10Sy—Di LT9Hy—I LT10Sy—Hy LT10Sy—Pl LT10Hb

SiO, 39. 51 39. 95 56. 75 54.13 52. 82 54. 24 52.31 54. 90 56. 67 45. 35
TiO, 0.01 0. 00 0. 00 0.17 0. 00 0.02 0. 00 0. 00 0. 00 0. 46
Al O3 22.26 21.79 0. 10 6. 65 3. 65 2.15 0.61 0. 68 25. 66 13.17
FeO 22.08 21. 82 3. 26 5. 64 5.93 5.47 30. 02 19. 21 0. 60 9. 27
Cr, 05 0. 00 0. 00 0. 00 0. 00 0. 00 0.10 0. 00 0. 00 0. 00 0.19
MnO 0.31 0.23 0. 00 0. 00 0. 00 0.05 0. 28 0. 30 0.02 0. 00
MgO 8. 35 5. 26 9.61 12. 00 14. 41 14. 43 16. 15 23.72 0.92 14. 33
CaO 7.47 10. 74 13.76 19. 28 22. 04 23.28 0.61 0.52 10. 26 11. 95
Na; O 0. 00 0. 00 6. 50 2.69 1.13 0.76 0. 00 0. 00 6. 43 2.07
K;O 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 15
99. 99 99. 99 99. 98 100. 56 99. 98 99. 99 99. 98 99. 33 100. 56 96. 75
O 12 12 6 6 6 6 6 6 8 23
Si 3.013 3. 084 2. 008 1. 958 1.932 1. 993 2.029 2.034 2. 549 6. 552
ALV 0. 000 0. 000 0. 000 0. 042 0. 068 0. 007 0. 000 0. 000 1. 359 1. 448
AlV] 1. 999 1. 981 0.421 0. 242 0. 089 0. 086 0.028 0. 030 0.792
Fet 0. 070 0. 007 0. 008 0. 000 0. 059 0. 000 0. 000 0. 000 0. 000 0.167
Ti 0. 001 0. 000 0. 000 0. 005 0. 000 0. 001 0. 000 0. 000 0. 000 0. 050
Fe?t 1. 338 1. 338 0. 089 0.171 0.123 0.168 0.974 0.595 0.023 0. 953
Cr 0. 000 0. 000 0. 000 0. 000 0. 000 0. 003 0. 000 0. 000 0. 000 0.022
Mg 0. 949 0. 605 0. 507 0. 647 0. 786 0. 790 0.934 1. 310 0. 062 3. 086
Mn 0. 020 0.015 0. 000 0. 000 0. 000 0. 002 0. 009 0. 009 0. 001 0. 000
Ca 0.610 0. 905 0.522 0. 747 0. 864 0. 896 0. 025 0.021 0. 495 1. 850
Na 0. 000 0. 003 0. 446 0. 189 0. 080 0. 054 0. 000 0. 000 0. 561 0. 580
K 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 028
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Table 2 Electro-probe analyses of major mineral inclusions in zircon and a zoned garnet from the eclogites in the Luotian
dome ws/ Y%

*

LTI0Gt*  LT9Gt LT9Omp LT100mp LT10Gtc* LT10Gtm* LT10Gtr*  LT10Hy LT10PI1 LT10PI2%

Zir—R Zir—C Zir—R Zir—R Zir—C Zir—C Zir—C
SiOs 40.78 36. 68 54.51 56. 76 41.51 40. 84 41. 36 55.91 62. 50 56.73
TiO, 0. 00 0. 00 0.07 0. 04 0. 00 0. 00 0. 00 0. 02 0. 00 0. 00
Al Oy 22.97 21. 14 9.13 9.49 22.78 22.95 23.11 1. 69 22. 89 27. 44
FeO 18. 88 24,57 7.14 1. 89 17. 24 17.17 17. 87 16. 11 0.17 0.02
Cr, 03 0.01 0.02 0. 00 0. 07 0. 00 0. 00 0. 00 0.01 0. 00 0. 00
MnO 0.57 1.91 0. 06 0.03 0. 26 0.55 0. 49 0. 40 0.01 0. 00
MgO 10. 28 3. 06 9. 20 10. 59 11.07 10. 86 10. 33 25. 67 0.53 0. 00
CaO 6. 48 10. 18 15.13 15. 06 7.22 8. 27 7.55 0.79 6. 55 9.77
Na; O 0. 00 0.02 4,75 5. 84 0. 00 0.02 0. 00 0. 20 7.37 5. 96
K20 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.03 0. 05
99. 97 99. 61 99. 99 99. 77 100. 08 100. 66 100. 71 100. 80 100. 05 99. 97
(@] 12 12 6 6 12 12 12 6 8 8
Si 3. 067 3. 055 1.974 2.011 3. 097 3.031 3. 080 2.010 2.769 2. 546
ALV 0. 000 0. 000 0. 026 0. 000 0. 000 0. 000 0. 000 0. 000 1.194 1. 450
AlVL 2.034 1. 966 0. 363 0. 396 2. 002 2. 006 2.027 0.072
Fe3t 0. 059 0. 081 0. 000 0. 000 0. 054 0. 053 0. 056 0. 000 0. 000 0. 000
Ti 0. 000 0. 002 0. 002 0. 001 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Fet 1. 128 1. 542 0.216 0. 056 1. 022 1.013 1. 057 0. 484 0. 006 0. 001
Cr 0. 001 0. 001 0. 000 0. 002 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Mg 1. 153 0. 360 0. 497 0. 559 1. 231 1. 202 1. 147 0.928 0. 035 0. 000
Mn 0. 036 0.128 0. 002 0. 001 0.016 0.035 0. 031 0.012 0. 000 0. 000
Ca 0.522 0. 861 0. 587 0.572 0.577 0. 658 0. 602 0. 030 0. 311 0. 470
Na 0. 000 0. 003 0.333 0. 401 0. 000 0.003 0. 000 0.014 0. 633 0.519
K 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 002 0. 003
* ( ) s . *
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Fig. 2 Micro photographs of the eclogites from the Luotian dome in the Dabie Mountains
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