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Plateau, is formed in Late Triassic by the westward subduction of Ganzi-Litang Paleo-Tethyan

ocean. The study on Precambrian metamorphic rocks is lacking, which restricts better
understanding of tectonic evolution progress and tectonic affinity in Yidun magmatic arc.
Chlorites from Precambrian metamorphic rocks in Yidun magmatic arc are widespread developed.
The detailed microscope observations and the analysis of mineral chemical compositions of the
chlorites using electron microprobe were studied. The results show that all the chlorites belong to
prochlorite, and their chemical compositions are controlled by pelites, suggesting they are formed

1" is the main substitution in the

in a relative reduced environment; the replacement of Si by A
tetrahedral site, while in the octahedral site, Mg is predominately replaced by Fe, followed by
AIY", indicating the chlorites are formed in the relative acid environment; the chlorites have lower
Si contents, higher Fe, Mg and Al contents, meanwhile Al'" content is approximately equal to
AlIY! content, implying the chlorites are metamorphic origin and the result of the hydrolysis of
biotites; the forming temperature estimated by the chlorites thermometer ranges from 352 °C to 443 °C
(average at 404 °C), and the pressure ranges from 0. 57 to 0. 90 GPa (average at 0. 73 GPa) inferred
from the phengites intergrowth with the chlorites, suggesting the metamorphic basement of Yidun
magmatic arc undergoes mediunrpressure type metamorphisms. Together with previous studies,

Yidun magmatic arc has an affinity of Yangtze Block.

Key words: mineralogy; magmatic arc; chlorite; electron microprobe; Precambrian; metamorphic

rock; temperature-pressure condition; Qinghai-Tibet Plateau
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Fig. 1 Simplified Geological Map of Yidun Magmatic Arc in Qinghai-Tibet Plateau and Its Adjacent Regions
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Fig. 2 Field and Microscopical Photographs of Chlorites
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Tab.1 Electron Microprobe Analysis Results of Chlorites and Phengites

S DC15-12-1|DC15-12-2| DC15-14-1| DC15-14-2| DC15-14-3 | DC15-14-4 | DC15-21-1| DC15-21-2| DC15-21-3 | DC15-21-4
/BN 5 SILpa gilef e fi glefi 5 SILpa e f1 aelefi glefi 5 SILpa Ll f1
w(Si02) /% 24.90 25.16 24. 89 24.59 24. 26 24.43 26.92 26. 38 26.57 26.19
w(TiOz) /% 0.02 0.08 0.23 0.07 0.02 0.07 0.10 0.13 0. 14 0.08
w(AlLO3) /% 21. 34 21.51 22.20 21.08 21.28 20.78 20. 66 20. 67 20. 56 20,17
w(FeO) /% 26. 31 26.16 28.02 27. 20 27.91 28. 85 21.74 22.48 22.75 22.76
w(MnO) /% 0. 36 0. 37 0. 31 0.21 0. 29 0. 24 0.21 0.19 0. 20 0. 20
w(MgO) /% 13. 85 14. 00 12. 33 12.67 12. 47 11. 96 17. 56 17.06 17.23 16. 50
w(Ca0) /% 0.01 0.03 0.09 0.02 0.02 0.05 0.01 0. 00 0. 04 0.02
w(Naz O/ % 0.01 0.01 0.02 0. 00 0.01 0.11 0. 04 0.02 0.05 0.03
w(K, )/ % 0. 04 0. 00 0.01 0. 00 0. 00 0. 06 0.03 0. 00 0. 00 0. 00
Wigt/ %0 86. 85 87.31 88.11 85. 83 86. 26 86.52 87.25 86.93 87.53 85.95
n(Si) 2.67 2.68 2.64 2.68 2.64 2.67 2.79 2.76 2.76 2.77
n(TD 0. 00 0.01 0.02 0.01 0. 00 0.01 0.01 0.01 0.01 0.01
n(AIYV) 1.33 1. 32 1. 36 1.32 1. 36 1.33 1.21 1.24 1.24 1.23
n(AIVD) 1. 37 1.37 1.42 1. 39 1.38 1. 34 1.31 1. 30 1.28 1. 29
n(Fe) 2.36 2.33 2.49 2.48 2.54 2.63 1. 88 1.96 1. 98 2.02
n(Mn) 0.03 0.03 0.03 0.02 0.03 0.02 0.02 0.02 0.02 0.02
n(Mg) 2.21 2.22 1.95 2.06 2.03 1.95 2.71 2.66 2.67 2.61
n(Ca) 0. 00 0. 00 0.01 0. 00 0. 00 0.01 0.00 0.00 0. 00 0. 00
n(Na) 0. 00 0. 00 0. 00 0. 00 0. 00 0.02 0.01 0. 00 0.01 0.01
n(K) 0.01 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 00 0. 00
n(Fe)/(n(Fe)+ -+ -
n(Mg)) 0.52 0.51 0. 56 0. 55 0. 56 0.58 0.41 0.43 0.43 0. 44
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B DC15-21-5 | DC15-21-6 | DC15-21-7 | DC15-12-3 | DC15-12-4 | DC15-14-5 | DC15-14-6 | DC15-14-7 | DC15-21-8

LR7 B g &ika gk | ZHAOZE | ZHAZE | ZEAZH | ZHEO08 | ZHEAT | ZEAZ
w(Si0)/ % 26.07 26. 14 25.43 48.56 49.51 48.23 51.91 50. 84 51. 89
w(TiO.)/ % 0.07 0.08 0.10 0.27 0.23 0. 26 0. 26 0.25 0.31
w(ALOy) /% 20. 15 20. 12 21. 20 30. 70 29. 82 31. 39 30, 22 30. 61 33.23
w(Fe0)/ % 23. 20 23.76 23.95 2.78 2.41 2.02 2.47 2.01 2.37
w(MnO) /% 0.17 0.25 0.18 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
w(MgO)/ % 15. 94 16.13 15. 32 1.75 2.20 1.51 2.21 2.02 1.69
w(Ca0)/ % 0. 02 0.03 0. 04 0.03 0. 00 0.05 0. 00 0. 00 0. 00
w(Na;0)/ % 0.03 0. 04 0.07 0.57 0. 43 0.39 0. 36 0.25 0.38
w(K,0)/ % 0. 06 0. 06 0.01 9. 63 10. 38 10. 80 10. 44 10.57 9.59
Wi/ % 85.70 86. 60 86. 29 94. 30 94. 98 94. 64 97. 86 96. 54 99.45
n(SD) 2.78 2.77 2.70 3.27 3.31 3. 24 3.36 3.33 3.28
n(Ti) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
n(AIY) 1.22 1.23 1.30 0.73 0. 69 0. 76 0. 64 0. 67 0.72
n(AIV) 1.31 1.28 1.36 1.70 1. 66 1.73 1. 66 1.70 1.76
n(Fe) 2.07 2.10 2.13 0.16 0. 14 0.11 0.13 0.11 0.13
n(Mn) 0.02 0.02 0.02 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
n(Mg) 2.53 2. 54 2.43 0.18 0.22 0.15 0.21 0. 20 0.16
n(Ca) 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
n(Na) 0.01 0.01 0.01 0.07 0. 06 0.05 0. 05 0.03 0.05
n(K) 0.01 0.01 0. 00 0.83 0.89 0.93 0. 86 0.88 0.77
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Tab. 2 Calculated Results of Temperatures for Chlorites C

NS R A1 N 2 na 3 N NS W) N 6 w7 N8 A9 2~ 10
#Edh DC15-12-1 300 338 367 304 372 339 425 284 278 282
i DC15-12-2 299 337 364 300 370 335 420 283 278 281
K& DC15-14-1 305 347 375 319 381 351 443 285 267 285
K& DC15-14-2 298 338 363 298 369 333 417 279 262 278
i DC15-14-3 305 347 374 318 381 351 443 285 269 285
i DC15-14-4 301 343 367 305 375 340 427 279 254 280
k& DC15-21-1 275 306 329 242 331 280 336 269 286 262
i DC15-21-2 281 313 338 256 341 295 358 273 289 268
#Edh DC15-21-3 281 312 337 255 340 294 357 273 288 268
5 DC15-21-4 278 310 333 248 336 286 345 269 279 264
k& DC15-21-5 277 310 332 246 335 285 343 267 272 262
#ah DC15-21-6 280 313 335 252 339 291 352 269 274 265
f i DC15-21-7 293 328 356 286 360 323 400 281 289 278
T /IME 275 306 329 242 331 280 336 267 254 262
KA 305 347 375 319 381 351 443 285 289 285
S 14 1 290 326 352 279 356 316 390 276 275 274
22 3k [43] [44] [45] [33] [46] [37] [1] [47] [2] [48]

F:AR 1A T=212nAIV) +18; A 2 5 T=212[n(AIY) +0. 35n2(Fe)/(n(Fe) +n(Mg))]+18; AR 3 T=—61 92+321. 98 +
n(AIV) A3 4 o T=4 833 946—2 817. 776n(Si'V) +419. 858n% (SiV) ;A 5 T=319[n(AIY) +0. 1n(Fe)/(n(Fe) +n(Mg))]—
695 A3 6 T=2n(AI'Y) —1 303 546)/0. 004 007283 7 K T=— (u(Si™V) —3. 233)/0. 001 327; A% 8 Jy T=106. 2{2n(AI'V) +
0. 88 [n(Fe)/(n(Fe)+n(Mg))—0. 341} +17. 5; 4, 9 K T=321 98{n(AI"V)—1. 33[n(Fe)/(n(Fe)+n(Mg))—0. 311} —61 92; 7
X 10 HT=212 4{n(AI"Y)—0. 24[n(Fe)/(n(Fe) +n(Mg))—0. 1631} +17. 5; T HIRLFE.
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Fig. 6 Genetic Classification Diagram of Fe-Mg-Al for Chlorites
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