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Abstract: As an important part of the metamorphic fold basement on the western margin of the Yangtze block, the light metamorphic
rock series of Kunyang Group has attracted much attention from experts for its formation and evolution mechanism. Taking the
metamorphic rocks of Etouchang Formation, the representative stratum of Kunyang Group, as an example, this paper constrains the
protolith type, provenance, sedimentation and tectonic environment background of the metamorphic rocks in the aspects of rock
symbiotic association, petrographic markers and petrogeochemical. The micropaleontology and isotopic age of the metamorphic rocks
indicate that the diagenetic age of the metamorphic rocks belongs to Late Mesoproterozoic, and the sedimentary facies and petrographic
shows the characteristics of normal marine sedimentary. Comprehensive petrogeochemical analysis shows that the original rocks of
metamorphic rocks were composed of graywacke and subgraywacke with some mudstone components, which were formed in the

oxidative sedimentary environment of the shallow —littoral facies. The rocks experienced moderate weathering and leaching with lower
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rock maturity and leaching with lower rock maturity. The sediments mainly came from the tectonic active area of the upper crust, with

the characteristics of single cycle sedimentary products in the active structural belt and experienced a certain degree of intracrustal

geochemical differentiation. The main source of the sediments was the continental island arc type low aluminum TTG series volcanic

rocks, with the intervention of part of the upper crust terrigenous materials. Furthermore, petrogeochemical characteristics also show that

the metamorphic protolith mainly deposited in the passive continental margin tectonic environment. The authors hold that the

metamorphic protoliths were probably formed in the residual basin in the late closure stage of Kunyang marine rift basin.

Key words: Etouchang Formation of Kunyang Group; petrogeochemistry; metamorphic protolith recovery; Mesoproterozoic;

northeastern Yunnan
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Fig. 1 Geological and structural sketch map of the study area
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Fig. 2 PMO025 metamorphic rocks section of the Etouchang Formation in the study area
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Table 1 Result of major,trace and rare earth elements analysis for metamorphic rocks in the Etouchang Formation

s RAERSE Aotk WA AR i WAERE Btk RAE BT EA e
JB A THE wEE RS JB At W& [ b e
FE PM—Qyl PM—Qy2 PM-Qy3 PM—Qy4 i PM—Qyl PM—Qy2 PM—Qy3 PM—Qy4
Sio, 73.38 62.46 67.07 75.4 al 46.8 45.52 43.42 36.38
TiO, 0.62 0.7 0.81 0.66 fin 38.08 39.31 38.7 49.91
Al O, 11.85 16.37 14.35 8.79 c 1.15 1.77 4.29 2.56
Fe, O, 4.8 6.82 4.17 4.76 alk 13.97 13.4 13.59 11.15
FeO 1.08 1.25 2.64 2.96 ¢/fim 0.03 0.05 0.11 0.05
MnO 0.057 0.13 0.053 0.13 si 491.8 294.76 344.36 529.53
MgO 0.75 1.37 1.44 0.63 ti 3.13 2.49 3.13 3.49
CaO 0.16 0.35 0.78 0.34 h 0 0 0 0
Na, O 0.058 0.25 0.52 0.046 0.37 0.28 0.3 0.36
K,O 3.18 4.07 3.36 2.42 0.97 0.91 0.81 0.97
P,O, 0.13 0.14 0.14 0.12 mg 0.2 0.25 0.28 0.13
F- 0.068 0.092 0.071 0.052 o 0.64 0.62 0.42 0.5
SO, 0.027 0.03 0.012 0.032 t 31.68 30.36 25.53 22.67
A 3.64 5.52 4.02 3.1 qz 320.07 126 177.22 373.58
Bt 99.8 99.55 99.44 99.44
\ 108 123 114 95 La 43.4 42.8 48.6 421
Cr 65.4 69 63.6 57.1 Ce 82.8 83.7 86.3 72.9
Co 9.68 13.4 15.6 8.39 Pr 9.36 9.37 1.3 8.58
Ni 39 49.6 41.2 371 Nd 33.7 33.8 43 30.2
Cu 18.2 69.7 16.5 30.4 Sm 5.85 6.55 9.64 5.67
Zn 101 163 125 78.1 Eu 1.09 1.25 2.01 1.11
Rb 126 138 119 94.4 Gd 4.44 5.21 8.57 4.66
Zr 249 191 232 353 Tb 0.76 0.89 1.38 0.76
Nb 14.5 15 17 1.7 Dy 5.11 6 8.66 4.86
Hf 6.4 5.3 6.1 7.1 Ho 1 1.16 1.62 0.94
Pb 7 8.54 9.31 16 Er 2.86 3.37 4.44 2.65
u 2.68 2.73 2.7 256 Tm 0.51 0.59 0.75 0.47
W 5.03 3.61 5.64 3.22 Yb 3.26 3.77 455 2.92
Ge 1.94 2.34 1.91 1.74 Lu 0.54 0.62 0.75 0.48
Pd <0.10 <0.10 <0.10 <0.10 Y 127.6 132 148.3 126
Pt <0.10 <0.10 <0.10 <0.10 SREE 194.21 198.48 230.78 177.83
Cs 5.76 10.4 6.71 3.94 LREE 175.18 176.23 198.8 159.46
Be 3.42 3.55 3.19 2.75 HREE 18.48 21.62 30.72 17.74
Th 12.3 12.5 12.4 11.3 LREE/
9.48 8.15 6.47 8.99
Li 19.8 24.4 43 11.7 HREE
Sr 30.7 24.6 39 19 Lay/
9.55 8.15 7.66 10.35
Tl 0.63 0.87 0.65 0.48 Yby
Ta 1.13 1.34 1.63 1.1 SEu 0.63 0.63 0.66 0.64
Au 1.44 2.23 2.25 1.27 3Ce 0.96 0.98 0.87 0.89
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Diagrams of the tectonic environment of metamorphic rocks in the study area
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