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Abstract: Yidun terrane which is located in the eastern margin of the Tibetan Plateau formed in the late Triassic
due to the westward subduction of Ganzi-Litang Paleo-Tethyan Ocean. A series of arc —type igneous rocks were
emplacement into Yidun terrane. During the last decade previous researchers mainly focused on those igneous rocks
and the related porphyry metallogenic system but rare investigations have been undertaken to reveal the nature of
Precambrian metamorphic rocks from Yidun terrane. This led to poor understanding of the origin of these arc igneous
rocks as well as the tectonic evolution of the terrane. Based on mineralogical petrological and geochemical studies
on two kinds of Precambrian mica schists in the terrane we revealed that those mica schists were mainly composed of
garnet plagioclase biotite muscovite chlorite and quartz. They are characterized by high contents of Al,O; low
contents of TiO, with enrichment in large-ion lithophile elements (e.g. K Rb Sr and Ba) and LREE and
depletion in highfield-strength elements ( Nb Ta and Ti) and HREE respectively. Protolith restoration results
indicate that possible original rocks of those mica—schists are sandstone and argillaceous sandstone. Based on the
calculation of conventional geothermobarometries it is suggested that those metamorphism rocks formed at P-T

conditions of 5.7-7.9 kbar and 460-480 “C. This combining with characteristics of their mineral assemblages it
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indicates that those rocks had experienced metamorphism of green schist facies. Due to the successive closure of
Jinshanjiang Ocean and Ganzi-Litang Ocean in the middle and late Triassic a rapid process of crust uplift happened
in Yidun terrane. With the combination of previous data of geochemistry and inherited zircon geochronology we
believe that the crustal depth of Yidun terrane exists distinct difference between southern part and northern part of
Yidun terrane. The northern part of Yidun terrane ( i.e. Changtai area) was constructed on a thin continental crust

with the thickness about 23.7 km. However the southern part of Yidun terrane ( i.e. Zhongdian area) was
constructed on a thick rather than a thin continental crust with the thickness about 63. 2 km.

Keywords: metamorphic basement; mica-schist; temperature—pressure conditions; Qiasi Group; Yidun terrane;

western Sichuan Province

500 km 90~ 160 km. “ ” 831
3234
1
_ « 2
”» 2 ( ld) R
. 20 90
1
- ()
39 810
11143 14-16
— 14 37
417 18 . _ . 2 .
1926 21 2628
32 37
29
30
Leng 4 21 22
_ 34
3 . ( 1b).
(2.5~2.3 Ga.1.9~1.7 Ga 0.9~ . .
0.7 Ga)
. Nd Hf 3
_ LAICP-MS U-Pb
has 1679 ~ 1708 Ma.( 1657+12) Ma *
. LAICP-MS U-Pb

(822+2) Ma( ) .



154 2018

1 ( 35-36 )

Fig.1. Simplified geological map of Yidun terrane and adjacent regions.
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Fig.2. Photomicrographs of two types of mica—schists from the Qiasi Group.
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Table 1. Analytical results of major and trace elements for mica—schists from the Qiasi Group
DC15-12 DC15-14 DC15-15 DC15-18 DC15417 DC15-22
wy /%
Si0, 48.4 56.0 54.4 56.7 61.4 63.3
Tio, 0.85 0. 69 0. 69 0. 80 0.79 0.75
Al,O4 25.7 20.9 21.5 21.3 16.6 17.2
Fe, 04 7.26 8.27 8.46 6. 84 6.33 6.13
MnO 0.10 0.11 0.10 0. 06 0.05 0.06
MgO 2.58 2.42 2.28 2.24 1.69 1. 86
Ca0 0.53 1.37 1.30 0. 60 1.50 1.32
Na, O 0.48 1.44 1. 26 1.28 3.18 2.39
K,0 7.70 4.14 4.63 6. 41 3.40 4.12
P,05 0.19 0.15 0.19 0.15 0.18 0.20
LOI 5.37 3.42 4.18 2.96 3.76 1.92
Total 99.1 99.0 99.0 99.3 98.9 99.2
wy /1076

Cs 9.04 6.51 6.79 11 16 8.49

Rb 234 150 184 215 151 165

Ba 810 622 631 1050 507 773
Th 24. 80 23.1 23 23.3 16.8 21.50
U 2.61 3.92 3.89 4.04 3.95 4.91
Ta 1. 64 1.20 1.28 1.47 1.33 1.33
Nb 18.33 15.9 16. 8 18.2 16.5 17.3
Sr 110 217 139 144 208 203

Y 20.70 35.8 37.5 35.1 32.9 46
Zr 119 99.1 97.9 135 176 222
Hf 3.52 2.90 2.84 3.99 5.01 6.26
La 56. 10 58.7 62.4 61.5 47.6 82.8
Ce 101 106 115 114 90. 90 142
Pr 11. 80 13.6 13.4 14.1 10.7 18.7
Nd 41.90 47.0 50 51.40 39. 80 69. 10
Sm 7.30 9. 06 9.42 9.52 7.45 12. 60
Eu 1.27 1.74 1.95 1.72 1.62 2.67
Gd 5.56 7.98 8.71 7.98 6. 86 11.33
Th 0.74 1.13 1.18 1.14 0.97 1. 60
Dy 4.04 6. 68 6. 81 6. 62 5.86 8. 87
Ho 0. 84 1. 47 1.52 1. 44 1.36 1.83
Er 2.37 3.95 4.18 3.94 3.83 4.83
Tm 0.30 0.53 0.53 0.50 0.50 0.62
Yb 2.25 3.70 3.70 3.63 3.59 4.13
Lu 0.29 0.46 0. 49 0. 47 0. 48 0.54
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Fig.3. Primitive mantle—normalized trace elements spider diagram( a) and Chondrite-normalized

rare earth element diagram( b) for two types of mica-schists from the Qiasi Group
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Table 2. Electron microprobe analyses of compositions of representative minerals in garnet—bearing mica-schist
DC15-11( )
Grt-C Grit-M  Grit-M Grt-R BiR  BiR Bi PIR PI-R Pl Chl Chl
Si0, 37.25 37.48 37.65 37.96 34.73 36.16 34.74 62.18 60.37 57.36 27.03 25.09
TiO, 0. 06 0. 06 0.10 0. 06 1.69 1.55 2.08 0.05 0.05 0.03  0.25 0.13
Al, 04 20. 51 20.44  20.44 20.89 18.20 19.33 17.81 24.29 24.73 27.44 20.34 20.04
FeO 23.99 23.49  24.96 26.86 21.64 21.74 21.23 0. 04 0.13 0.16 26.61 31.36
Wy 1% MnO 11. 87 10. 45 7.62 5.57 0.13 0.15 0.11 0.03 0.02 0. 00 0.34 0.69
MgO 0.59 0.44 0.45 0.64 7.80 8.08 7.42  0.00 0.00 0.00 11.25 10.12
CaO 5.97 7.83 9.00 9.05 0.08 0.21 0.15 5.42 6.56 9.15 0.20 0.27
Na, O 0.03 0.09 0. 05 0. 00 0.06 0.13 0.10 8.36 7.45 6. 08 0.11 0.02
K,0 0. 00 0.03 0. 00 0.00 9.36 8.26 8.54 0. 06 0.07 0. 04 1.41 0.01
Total 100. 27 100.31 100.27 101.03 93.69 95.61 92.18 100.43 99.38 100.26 87.54 87.23
(0] 12. 00 12.00 12.00 12.00 11.00 11.00 11.00 8.00 8.00 8.00 14.00 14.00
Si 3.01 3.02 3.03 3.02 2.73 2,75 276 2.74 2.70 2.56 2.86 2.74
Ti 0.00 0. 00 0.01 0.00 0.10 0.09 0.12 0.00 0.00 0. 00 0.02 0.01
Al 1.96 1.94 1.94 1.96 1.68 1.73 1.66 1.26 1.30 1.44 2.56 2.58
Fe 1.62 1.58 1. 68 1.79 1.42  1.38 1.41 0.00 0. 00 0.01 2.35 2.86
" Mn 0.81 0.71 0.52 0.38 0.01 0.01 0.01 0.00 0. 00 0. 00 0.03 0. 06
Mg 0.07 0. 05 0.05 0.08 0.91 0.92 0.8 0.00 0.00 0. 00 1.77 1.65
Ca 0.52 0. 68 0.78 0.77 0.01 0.02 0.01 0.26 0.31 0.44 0.02 0.03
Na 0.01 0.01 0.01 0. 00 0.01 0.02 0.01 0.71 0. 65 0.53 0. 05 0.01
K 0. 00 0. 00 0. 00 0. 00 0.94 0.80 0.86 0.00 0. 00 0. 00 0.38 0. 00
Sps 0.27 0.24 0.17 0.12
Prp 0.02 0.02 0.02 0.03
o Grs 0.17 0.22 0.26 0.26
Alm 0. 54 0.52 0.55 0.59
DC15-17 ( )
GrtR Grit-M  Grit-M Grt-C Grt-M  Grt-M  Grt-R MusR  MusR PIR PIR Pl
Si0, 37. 66 37.36 37.41 37.12 37.48 37.43 37.32 48.21 45.58 59.90 59.88 68.85
TiO, 0.07 0.13 0.12 0.07 0.11 0.10 0.09 0.34 0.25 0.00  0.00 0. 00
Al, 04 20.77 20.59 20.36  20.54 20.71 20.52 20.65 33.74 32.75 25.34 24.91 19.14
FeO 28.37 27.85 24.96 25.24 25.26 25.48 26.83 1.70 1.63 0.14 0.17 0.01
! MnO 4.5 4.60 7.57 8.07 7.96 6.76 4.41 0.01 0. 00 0.03 0. 00 0. 00
e MgO 0.63 0. 66 0.53 0.51 0.61 0.57 0.78 1.16 0.93 0.00  0.00 0.01
CaO 8.53 8.61 8.38 8.10 7.67 8.88 8.92 0. 05 0.00 6.90 6.73 0.09
Na, O 0.03 0.02 0. 00 0.01 0.04 0.00 0.04 0. 68 0. 65 7.35 7.64 11.39
K,0 0.01 0.01 0. 00 0. 00 0.00 0.02 0.02 10.06 9.80 0.07 0.09 0. 06
Total 100. 27 100.31 100.27 101.03 93.69 95.61 92.18 100.43 99.38 100.26 87.54 87.73
(0] 12. 00 12.00 12.00 12.00 12.00 12 12.00 11.00 11 8.00 8.00 8.00
Si 3.02 3.01 3.03 3.01 3.02 3.02 3.02 3.18 3.15 2.67 2. 68 3.01
Ti 0.00 0.01 0.01 0.00  0.01 0.01 0.01 0.02 0.01 0.00  0.00 0. 00
Al 1.96 1.96 1.95 1.96 1.97 1.95 1.97 2.62 2.67 1.33 1.31 0.99
Fe 1.90 1.88 1.69 1.71 1.70 1.72 1.82 0.09 0.09 0.01 0.01 0. 00
" Mn 0.31 0.31 0.52 0.55 0.54 0.46 0.30 0. 00 0.00 0.00 0. 00 0. 00
Mg 0.08 0. 08 0. 06 0.06  0.07 0.07 0.09 0.11 0.10 0.00  0.00 0. 00
Ca 0.73 0.74 0.73 0.70 0. 66 0.77 0.77 0.00 0.00 0.33 0.32 0.00
Na 0. 00 0. 00 0. 00 0. 00 0.01 0.00 0.01 0.09 0.09 0.64 0. 66 0.97
K 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0. 85 0.86 0.00 0. 00 0. 00
Sps 0.10 0.10 0.17 0.18 0.18 0.15 0.10
Prp 0.02 0.03 0.02 0.02 0.02 0.02 0.03
o Grs 0.24 0.25 0.24 0.23 0.22  0.25 0.26
Alm 0.63 0. 62 0.56 0. 56 0.57 0.57 0.61
 Grt-C— ; Grt-M-— ; GrtR- ; Bi-R- ; MusR- ; PIR-

; Sps— ; Prp— : Grs— : Alm—-
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Fig.4. Compositional features of garnets in
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Fig.6. Chemical compositions of plagioclases in two types of mica—schists from the Qiasi Group.
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Fig.8. Classification of chlorites in two types of

mica-schists from the Qiasi Group.
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