DR2012136 Xiao et al.

TABLE DR1. GPS DATA AND PETROGRAPHIC SUMMARY OF METAMORPHIC SAMPLES FROM CHINESE WESTERN TIANSHAN IN TERMS OF MINERAL MODAL ABUNDANCES (wt%)

Group Samples GPS Lithologies and brief descriptions Retrograde evidence Grt Gin Omp Tn Mica Ca Chl  Qtz Rt Zs mciiltz:‘:arls Total
TS02-02 Omphacite-bearing blueschist; omphacite vein Overgrowth of tn 117 426 234 538 442 000 000 267 216 7.75 1538
surrounded by gtz and mica
TS02-03A Eclogitic blueschist; from same hand specimen 4 oo nated: obvious overgrowth of tn 271 325 162 315 9.66 468 026 261 392 0.0 1400
with 3B but much less omp
TS02-03B N42°34 417" Eclogite Grt carbonated 149 0.06 620 0.00 0.06 112 0.00 10.8 1.08 0.00 1564
E81°10.148 - . Grt inclusions in amp; overgrowth of
TS02-04 Eclogitic blueschist amp; several fractures 335 108 30.8 263 10.6 6.05 0.00 4.68 0.94 0.00 Horn 2.41 1619
TS02-05 Epidote-bearing blueschist; Grt and mica chloritized; overgrowth oftn 11.3 571 7.92 123 491 0.00 220 0.86 1.07 135 1246
TS02-06 Carbonated eclogite; foliated G“a?s gln carbonated; overgrowth of 455 535 397 000 141 147 009 395 041 553 1648
TS02-08 Chloritized garnet-bearing mica schist; foliated Grt greatly chloritized 269 000 359 072 399 662 569 165 0.11 0.00 1380
N42°27.117"
TS02-09 E81°17.022' Garnet-bearing blueschist Grt and zs chloritized; grtinclusioninzs  17.1  50.3 0.00 0.00 0.00 0.00 9.24 232 0.00 21.0 1514
TS02-11 Chloritized epidote-bearing blueschist Ca vein with chl; grt chloritized 219 612 000 0.00 0.00 893 116 3.10 0.23 127 1256
TS02-35 N42°32 035" Epidote-bearing eclogitic blueschist Overgrowth of amp and tn 156 416 128 4.07 583 0.00 020 021 497 147 1111
‘é. TS02-36 E81°11.057 Epidote blueschist Grt chloritized; grt inclusions in amp 8.85 531 200 000 103 0.00 0.33 0.00 1.76 225 Ab 1.21 689
2 . ;
& Ts02:38  ped 09822 Omphacite blueschist Grt chloritized 107 301 328 120 288 742 026 1.97 163 11.1 1695
TS02-41 Mica-bearing eclogite 235 120 449 0.00 129 6.03 0.04 576 4.91 067 1765
N42°28.794'
TS02-42 E81°22.044' Eclogitic blueschlst; omphacite vein surrounded by ngrgroyvth of amp and tn; omp 177 347 244 256 540 0.00 000 1.09 3.84 109 1593
quartz and mica inclusions in gIn
TS02-47 N42°30.442" Omphacite-garnet epidosite Overgrowth of tn 9.07 295 431 000 7.28 431 0.00 2.00 3.94 273 915
TS02-48 E81°21.290 Omphacite-garnet epidosite Overgrowth of tn 938 840 417 352 117 0.74 0.00 156 0.84 222 1238
105-1 Epidote-bearing blueschist G“c:f”g'r:‘]zions inzs and mica; overgrowth 5, 4 445 284 000 108 000 000 129 219 18.0 1369
105-12 Epidote-bearing eclogitic blueschist Overgrowth of tn 251 243 285 456 298 0.00 0.00 097 322 105 1272
106-3A Eclogitic blueschist Grt inclusions in amp 202 117 373 366 13.8 000 0.00 697 234 4.07 1154
106-14 Carbonated epidosite Strongly carbonated 139 026 6.26 0.00 240 239 0.00 129 0.09 403 1510
110-3 Epidote-bearing blueschist Grt inclusions in zs 11.3 491 140 357 325 0.00 0.04 0.19 1.00 17.6 1707

(continued)
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TABLE DR1. (continued)
Group Samples GPS L|tho|og|e§ a}nd brief Retrograde evidence Grt Gin Omp Tn Mica Ca Chl Qtz Rt Zs O_ther Total
descriptions mineral
o , ’ . e Grt and mica chloritized; grt
TS02-12  N42°28.352"  Mica-bearing blueschist; inclusions in mica; 126 267 184 178 146 224 300 000 031 641 Ab 1400 1332
E81°11.249 foliated
overgrowth of tn
Eclogite; from the same hand Qtz vein with ca around:
TS02-15A o ' specimen with 15B but ? 38.4 10.9 38.5 4.49 0.11 0.00 0.00 4.99 2.16 0.00 1464
N42°29.103 more om overgrowth of tn and amp
E81°11.060' P
TS02-15B Eclogitic blueschist Overgrowth of tn and amp 39.9 21.8 246 479 013 0.00 0.00 554  3.26 0.00 1278
TS02-23 Epidote bearing blueschist Strongly chloritized; ca vein 9.56 18.9 14.7  0.00 7.96 10.4 14.4 6.35 1.13 16.6 2394
Eclogitic blueschist; . — .
TS02-26 omphacite vein (?) Grt chloritized mildly; ca vein 14.3 17.4 398 0.00 538 6.09 0.16 0.98 3.84 121 1926
TS02-27 Blueschist Strongly chloritized; ca vein 7.10 51.4 412 0.00 4.54 6.18 6.74 7.71 2.05 10.2 1607
N42°31.418" Grt carbonated; overgrowth
TS02-28 E81°10.898'  Eclogitic blueschist X ’ 25.0 13.6 39.5 0.00 5.73 7.98 0.08 0.00 2.48 5.67 1885
of amp; ca vein
TS02-29 Mica-bearing eclogite 124 0.82 56.7 0.00 11.8 4.56 0.09 1.61 219 9.84 1780
N
g T502-30 Epidote-bearing eclogitic Grt replaced by amp; 213 239 270 000 933 058 000 072 157 157 1552
o blueschist overgrowth of tn
O]
TS02-43 ~ N42729.088"  Epidote-bearing eclogitic Grtchlorifized; grtinclusions 445 505 180 164 254 000 7.68 243 000 17.0 1331
E81°21.272 blueschist inzs
N42°30.442' Lo
TS02-46 £81°21.290' Omphacitite; foliated Overgrowth of amp 14.4 7.54 53.2 1.48 10.8 0.82 0.00 535 0.16 6.20 793
TS02-50B Omphacitite; foliated A big ca vein 19.0 0.44 50.1 1.06 2.95 11.6 1.19 3.56 0.00 10.1 1482
TS02-53 Eclogitic blueschist Felsic vein with ca 224 10.1 26.7 000 139 7.56 0.70 728 0.26 111 1613
TS02-54 N42°06 474" Epidote-bearing omphacitite Ca vein; overgrowth of tn 12.9 0.95 444  0.59 5.51 13.6 0.04 279  0.00 19.3 1803
TS02-55 ~ E81°51.303"  Epidote-bearing blueschist;  Grt carbonated and 138 321 067 189 722 108 864 590 000 190 1617
not so fresh chloritized
TS02-57 Eclogitic blueschist Overgrowth of amp 19.8 15.2 38.09 0.53 4.81 10.0 0.00 1.75 0.07 9.80 1780
TS02-58A Carbonated epidote eclogite; 54 4 honated; ca vein 130 043 5438 127 245 130 034 143 000 137 1510
with subtle foliation
984-1 Omphacite-garnet epidosite Strongly carbonated 19.4 1.31 20.7  0.00 1.39 30.4 0.40 433 0.00 221 959

(continued)
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TABLE DR1. (continued)
Group Samples GPS Lithology and brief description Retrograde evidence Grt Gin Omp Tn Mica Ca Chl Qtz Rt Zs nsi):;ereral Total
1171 Omphacite-garnet epidosite ’;ﬁq‘:)”""te composition of 151 186 304 128 047 117 010 242 018 200 733
TS02-16 Eclogitic blueschist Overgrowth of tn 338 198 251 549 000 006 000 880 483 209 1473
] TS02-17b ggfjﬁ’-ggg: Eclogite Overgrowth of tn 333 839 475 305 015 133 000 511 070 045 1052
2 )
° . ) Grt inclusions in amp;
s TS02-20 Eclogitic blueschist overgrowth of 398 199 266 357 205 000 000 200 324 291 1681
TS02-32A E gfzﬁ_gg?: Eg#‘?gge; gamethas obvious oo oyergrowth of t 416 169 358 106 009 000 004 113 242  1.01 1869
TS02-33 . Eclogitic blueschist Grtinclusions in amp 359 225 327 097 006 000 419 027 348 3.38 1383
uta  1s02:34 R°g'r’t‘9"e? gln inclusions in 757 000 165 000 323 926 031 205 338 446 1678
N42°27.117'  Chloritized quartz mica Qtz, mica and ca
TS0210  gofei7 022" schiat, follated chiortien 000 000 000 000 358 374 147 459 000 0.00 1268
N42°28.352"  Chloritized quartz mica .
TS0213  Eeliit aag schist, folated Chloritized 333 000 024 407 257 000 660 577 015 222 1035
P TS02-14 M'Cfgl'it;f:(;'“g blueschist; gh'o”“zed; overgrowthof 475 350 524 532 227 231 139 106 000  0.00 1626
[5]
< N42°29.103'  Garnet-bearing quartzite; Chloritized; overgrowth of
s TS0218  foletr 060’ folatod s 161 415 052 125 576 342 757 611 019  0.00 1613
€ TS02-19 Chiglrl'gtz:é’ mica schist; Strongly chloritized 534 000 000 000 446 096 118 368 040 0.0 1550
£
5 N . — ,
2 TS02-21A Egﬁ?ﬁ? B'”fefCh'S" not very obviously oy, itizeq 137 331 000 396 507 000 353 668 007 106 Ab 339 1809
i . oliated
% TS02-52 N42°26.474" Blueschist; foliated Chloritized; ca vein across 23.9 15.1 10.0 0.00 6.69 5.99 8.55 20.6 0.00 9.21 1819
Ts02-56  E81751.303"  oartz mica schist; foliated  Strongly chioritized 099 000 000 000 317 121 123 430 000 0.00 1232
TS02-62 Chloritized quartz mica Strongly chloritized; 436 214 128 409 121 000 175 357 000 352 1310
schist; foliated overgrowth of amp
986-1 Quartz mica schist Carbonated 000 000 000 000 156 918 000 746 000 0.0 1325

Note: Total: the total number of counted points in each thin-section. Details for grouping are discussed in relevant text below, and mineral abbreviations can be referred to the caption of Fig.3. The samples with name in
bold are taken as prograde representatives with minimal retrograde overprints in late discussions.
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TABLE DR2. ANALYTICAL RESULTS OF UNKNOWN SAMPLE JB-1a

Method LOD (ppm) LOQ (ppm) RSD (%) Average JB-1a JB-1a (lab-cert) Difference (%)
Sc HCI washed 0.02 0.08 1.21 29.4 28.3 3.89
Nb HCI washed 0.005 0.02 0.97 30.3 27.8 8.99
Ta HCI washed 0.0001 0.0004 1.75 1.84 1.76 4.54
Pb HCI washed 0.02 0.06 2.22 7.18 6.69 7.32
Rb HCI washed 0.02 0.05 0.90 41.8 39.9 4.76
Cs HCI washed 0.002 0.01 0.82 1.28 119 756
\Y LiBO,-fused 0.66 2.20 4.64 208 193 7.77
MnO LiBO,-fused 0.51 1.69 4.91 0.15" 0.15" 0
Zn LiBO,-fused 0.82 2.73 3.75 80.4 743 8.21
Ga LiBO,-fused 0.02 0.08 4.39 18.8 17.8 5.62
Sr LiBO,-fused 0.30 1.00 1.40 461 451 2.22
Y LiBO,-fused 0.42 1.42 2.23 24.2 23.7 2.1
Zr LiBO,-fused 0.06 0.19 2.03 145 143 1.40
Ba LiBO,-fused 0.41 1.36 2.27 512 513 -0.19
La LiBO,-fused 0.01 0.04 4.36 39.2 38.9 0.77
Ce LiBO,-fused 0.01 0.02 4.11 66.7 65.6 1.68
Pr LiBO,-fused 0.002 0.01 3.94 7.38 7.20 2.50
Nd LiBO,-fused 0.01 0.02 3.71 26.4 26.6 -0.75
Sm LiBO,-fused 0.01 0.02 3.83 5.16 5.05 2.18
Eu LiBO,-fused 0.002 0.01 3.73 1.55 1.51 2.65
Gd LiBO,-fused 0.03 0.10 4.75 4.84 4.80 0.83
Tb LiBO,-fused 0.01 0.03 3.54 0.73 0.72 1.39
Dy LiBO,-fused 0.003 0.01 3.65 4.15 4.04 2.72
Ho LiBO,-fused 0.001 0.00 3.90 0.81 0.78 3.85
Er LiBO,-fused 0.003 0.01 4.45 217 217 -0
m LiBO,-fused 0.0004 0.00 4.78 0.33 0.33 0
Yb LiBO,-fused 0.003 0.01 3.45 212 2.08 1.92
Lu LiBO,-fused 0.003 0.01 3.66 0.32 0.32 0
Hf LiBO,-fused 0.002 0.01 3.66 3.56 3.50 1.71
Th LiBO,-fused 0.002 0.01 4.62 8.60 8.58 0.23
U LiBO,-fused 0.005 0.02 3.44 1.74 1.62 7.41
Cr HNO; washed 0.28 0.94 2.23 428 468 -8.55
Co HNO; washed 0.01 0.04 1.90 37.9 38.2 -0.79
Cu HNO; washed 2.08 6.93 0.74 55.5 58.3 -4.80

Note: LOD and LOQ are calculated from 10 repeated analyses of the procedural blank used in the calibration curves, based on 3¢ and 10c
respectively. HCl and HNOs;-washed refer to HF-HNO3-dissolved samples that have been prepared and analysed in apparatus washed by HCI
and HNO; respectively. RSD values are calculated from repeated analyses of multiple preparations of JB-1a.

* RSD: Relative Standard Deviation, defined as: 1s/mean * 100

tElement in wt%. All the other elements are in ppm.
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TABLE DR3. SEM-EDS ANALYTICAL RESULTS OF REPRESENTATIVE MINERAL COMPOSITIONS AND FORMULAE
Garnet Omphacite White mica
TS02-03A TS02-15A TS02-17b TS02-32 TS02-3A TS02-10 TS02-17b TS02-30 TS02-35 TS02-41
TS02-17b TS02-32 TS02-41 TS02-42
Core Rim Core Rim Core Rim Core Rim mus mus pg pg pg mus pg mus mus
wt%
SiO, 36.80 3741 36.34 36.87 3642 37.27 36.59 36.94 55.68 5441 56.07 54.26 54.11 55.22 51.26 50.13 45.72 45.87 46.17 53.89 46.65 50.72 52.38
TiO, - - 0.21 - - - - - - - - - 0.18 - 0.42 0.33 0.25 - - 0.34 - 0.51 0.32
AlLO; 20.67 2112 2058 2111 2041 2119 2051 20.71 9.04 799 1020 840 9.04 6.19 24.59 27.72 38.73 38.15 39.30 2285 39.05 2842 22.38
FeO' 3419 30.31 3501 3263 3233 3035 3413 3355 6.63 7.63 344 1214 12.28 8.37 2.18 3.48 0.29 0.43 0.28 1.56 0.76 2.73 3.62
MnO 0.56 0.27 0.37 0.43 3.38 0.27 0.74 - - - - - - - - - - - - - - - -
MgO 1.19 3.01 1.22 2.52 0.97 3.27 1.56 2.39 8.07 7.95 9.00 5.26 4.63 9.29 4.24 2.38 - 0.20 - 4.96 0.15 3.06 4.10
CaO 7.08 8.67 7.30 7.34 6.84 8.10 6.76 6.99 13.98 1426 1479 11.76 10.46 16.17 - - - 0.15 0.34 - 0.13 - -
Na,O - - - - - - - - 7.27 6.81 6.67 7.81 8.81 5.65 0.35 0.42 7.37 7.07 6.48 0.36 6.53 0.66 -
K0 - - - - - - - - - - - - - - 10.78 10.11  0.60 0.49 0.62 9.05 0.88 9.54 10.48
Total 100.5 100.8 101.0 100.9 100.3 100.5 100.3 100.6 100.7 99.05 100.2 99.63 99.51 100.9 93.82 94.94 9296 92.35 93.19 93.01 94.16 95.64 93.29
Si 5.94 5.93 5.87 5.89 5.92 5.92 5.93 5.93 4.00 4.00 3.99 4.03 4.02 4.02 6.96 6.76 5.98 6.04 6.01 7.25 6.03 6.72 7.17
Ti 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.04 0.03 0.02 0.00 0.00 0.03 0.00 0.05 0.03
Al 2.95 2.96 2.94 2.98 2.93 2.97 2.94 2.94 0.57 0.52 0.64 0.55 0.59 0.40 2.95 3.30 4.48 4.44 4.52 2.72 4.46 3.33 2.71
Fe?' 2.31 2.01 2.36 2.18 2.20 2.01 2.31 2.25 0.20 0.23 0.10 0.38 0.38 0.25 0.12 0.20 0.02 0.02 0.02 0.09 0.04 0.15 0.21
Mn 0.04 0.02 0.03 0.03 0.23 0.02 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.14 0.36 0.15 0.30 0.12 0.39 0.19 0.29 0.43 0.44 0.48 0.29 0.26 0.50 0.43 0.24 0.00 0.02 0.00 0.50 0.01 0.30 0.42
Ca 0.61 0.74 0.63 0.63 0.60 0.69 0.59 0.60 0.54 0.56 0.56 0.47 0.42 0.63 0.00 0.00 0.00 0.01 0.02 0.00 0.01 0.00 0.00
Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.24 0.23 0.28 0.32 0.20 0.02 0.03 0.47 0.45 0.41 0.02 0.41 0.04 0.00
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.43 0.03 0.02 0.03 0.39 0.04 0.40 0.46

(continued)
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TABLE DR3. (continued)

Amphibole Epidote group minerals

TS02-3A TS02-15A TS02-17b TS02-35
TS02-01 TS02-17b TS02-35 TS02-41  TS02-47 TS02-48 TS02-50B

Gin Brs Gin Brs Brs Brs Act Gin Mg-Horn GIn Gin Mg-Horn Gin Gin

wt%
SiO, 57.19 51.64 57.00 47.03 47.22 46.47 5134 56.09 48.22 5719 57.79 51.41 57.74 58.16 36.94 37.29 38.35 38.25 38.67 37.07 38.28 38.46 38.16  38.22
TiO, - 0.20 - 0.23 - - - - - - - - - - - - - - - - 0.26 0.31 - -
ALO; 11.03 8.21 10.18  10.30 8.97 10.54 4.17 10.72 6.26 10.71  10.98 6.26 10.80 11.25 23.39 2283 26.25 2564 27.33 25.65 27.75 29.08 27.26  27.56
FeO' 1017 1239 1289 1769 1735 1756 1523 11.97 20.77 8.04 8.30 11.39 11.71 10.09 13.74 13.30 8.55 10.14 8.85 9.15 6.92 5.28 7.88 7.26
MnO - - - - - - - - 0.27 - - - - - - - - - - - - - - -
MgO 1046 13.34 9.19 9.72 10.09 9.48 13.45 9.40 9.66 11.81 11.43 14.98 9.96 11.00 - - - - - - - - - -
CaO 0.45 8.03 0.47 8.75 8.90 8.49 10.45 0.76 9.65 1.33 0.76 10.21 0.57 0.59 22.64 22.63 2418 23.60 23.95 23.08 24.26 24.29 23.89 24.09
NaO 7.62 3.96 8.00 3.89 3.50 3.79 1.90 7.34 2.96 7.09 7.56 2.55 7.73 7.77 - - - - - - - - - -
K0 - 0.20 - 0.28 0.34 0.33 0.16 - 0.29 - - - - - - - - - - - - - - -
Total 96.93 9797 97.72 97.89 96.37 96.65 96.69 96.28 98.07 96.18 96.82 96.80 98.52 98.86 96.71  96.05 97.33 97.63 98.80 94.95 97.47 97.42 97.19 97.13
Si 7.93 7.38 7.96 6.97 7.10 6.97 7.57 7.91 7.25 7.93 7.95 7.43 7.94 7.91 5.96 6.05 6.04 6.03 5.99 6.00 5.99 5.98 6.00 6.00
Ti 0.00 0.02 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.04 0.00 0.00
Al 1.80 1.38 1.68 1.80 1.59 1.86 0.72 1.78 1.1 1.75 1.78 1.07 1.75 1.80 3.33 3.27 3.66 3.57 3.74 3.67 3.84 4.00 3.79 3.83
Fe?* 1.18 1.48 1.51 2.19 2.18 2.20 1.88 1.41 2.61 0.93 0.96 1.38 1.35 1.15 1.25 1.22 0.76 0.90 0.77 0.84 0.61 0.46 0.70 0.64
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 2.16 2.84 1.91 2.15 2.26 212 2.96 1.98 217 244 2.34 3.23 2.04 2.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca 0.07 1.23 0.07 1.39 1.43 1.36 1.65 0.11 1.56 0.20 0.11 1.58 0.08 0.09 1.96 1.97 2.04 1.99 1.99 2.00 2.03 2.02 2.01 2.03
Na 2.05 1.10 217 1.12 1.02 1.10 0.54 2.01 0.86 1.91 2.02 0.71 2.06 2.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
K 0.00 0.04 0.00 0.05 0.07 0.06 0.03 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: Oxygen by stoichiometry. The formulae of garnet, omphacite and white micas are calculated based on 12, 6 and 11 oxygens respectively. The formulae of amphibole and epidote group minerals are calculated based on 23 and 12.5 oxygens
respectively. FeO*- total Fe as FeO.
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Group 1
ELE. TS02 TS02  TS02 TS02 TS02 TS02  TS02 TS02  TS02  TS02  TS02 TS02
-01 -02 -03A  -03B -04 -05 -06 -08 -09 -11 -35 -36
weight percent by ICP OES
Sio, 4857 5263 4417 5129 4654 4719 4096 4749 5235 4846  49.07  48.01
TiO, 2.45 2.83 372 215 3.52 2.38 2.48 3.85 1.76 1.82 2.80 2.60
Al,O, 1484 1313 1391 938 1438 1490 1496 19.04 1421 1406 17.44 18.50
Fe 05 1460 1447 1493 1163 1447 11.04 1318 1506  9.81 11.48  13.01 14.42
MnO 0.08 0.24 015  0.11 0.18 0.14 0.14 0.05 0.10 0.14 0.09 0.13
MgO 6.81 5.36 6.06  5.47 4.05 8.03 4.29 1.61 6.90 6.59 4.63 4.70
ca0 6.85 7.24 725 1190 944 6.06 8.93 4.02 9.67 8.62 7.71 5.71
Na,O 3.50 3.29 272 355 3.14 3.66 2.99 1.95 3.72 3.04 3.81 2.99
K0 1.34 0.74 140  0.08 1.41 1.18 3.63 2.12 0.11 1.05 1.05 2.33
P,0s 0.39 0.55 064 044 0.59 0.50 0.35 0.44 0.27 0.22 0.36 0.16
Lol 1.56 0.78 368  3.59 1.78 3.50 8.13 3.84 1.20 3.69 1.20 1.89
Total 101.0 1013 98.63 9959 9950 98.58 100.0 99.47 1001  99.17  101.2 101.5
Mgt 48.3 426 448 485 35.9 59.3 39.4 17.6 58.5 53.5 416 39.5
parts per million (ppm) by ICP-MS
Sc 35.8 28.2 269  16.7 25.9 19.9 25.6 30.2 24.7 27.4 29.9 48.9
Y 152 96.8 120 177 168 170 226 86.0 236 184 287 318
Cr 80.0 9.54 934 648 26.1 223 206 91.9 269 210 35.9 159
Co 30.8 33.5 485 303 37.0 46.4 49.3 21.5 375 40.0 455 50.6
Cu 36.4 28.1 396 230 32.0 24.7 28.1 16.6 60.3 75.3 475 20.2
Zn 116 122 106 85.1 136 97.7 120 185 72.4 71.3 137 86.8
Ga 23.0 21.7 20.1 15.2 24.8 20.1 20.4 27.6 22.1 17.1 26.8 21.4
Rb 40.2 17.6 271 0.872 282 23.1 104 71.2 1.80 23.6 225 59.9
Sr 366 209 268 316 129 406 138 164 195 215 398 248
Y 40.2 49.9 366 347 52.0 315 37.1 44.7 22.1 22.0 39.0 422
Zr 191 271 180 152 296 157 172 231 158 132 207 182
Nb 18.2 31.6 35.1 14.9 37.6 37.3 26.9 35.0 14.9 15.9 25.0 11.2
Cs 1.01 0.753 0.776 0.040  1.61 0.784  3.98 240 0139 0914 0.619 1.66
Ba 205 190 351 9.20 359 250 771 924 35.4 141 253 705
La 23.9 325 316 197 33.5 34.2 27.6 28.5 22.8 16.7 27.9 11.4
Ce 52.9 71.7 69.4 433 74.2 71.8 60.6 66.4 47.8 36.8 65.5 29.1
Pr 7.08 9.47 9.80  6.12 10.0 9.49 8.40 9.13 6.37 5.16 8.65 4.36
Nd 30.6 40.3 420 266 435 37.8 34.7 39.4 26.0 22.0 36.3 20.0
Sm 7.51 9.41 103 6.94 10.3 8.05 7.79 9.79 5.95 5.49 8.94 5.66
Eu 2.52 2.98 309 228 3.11 2.54 2.49 3.11 1.97 1.86 2.74 2.08
Gd 7.96 9.79 10.1 6.69 10.5 7.56 7.56 9.46 5.75 5.48 8.59 6.16
Tb 1.27 1.55 153 1.12 1.66 1.16 1.23 152  0.847 0.872 127 1.11
Dy 7.32 8.80 824  6.66 9.22 6.33 7.17 8.73 4.44 4.89 7.19 7.18
Ho 1.39 1.71 1.52 1.33 1.77 1.19 1.39 173 0803 0935  1.39 1.49
Er 3.50 4.52 379 337 4.64 3.04 3.54 453 2.00 2.37 3.71 4.05
Tm 0478 0666 0527 0490 0685 0450 0520 0.683 0296 0.340 0538 0.615
Yb 2.54 3.91 3.16 287 4.03 2.71 3.16 4.23 1.82 2.03 3.42 4.01
Lu 0.362  0.564 0498 0396 0581 0403 0458 0612 0276 0.292 0488  0.610
Hf 4.49 5.96 455  3.86 6.40 3.31 3.45 5.19 3.74 3.56 4.45 4.18
Ta 1.17 1.99 2.22 1.02 2.15 2.28 1.66 217 0918  0.991 1.58 0.723
Pb 3.48 3.47 470  3.40 2.74 nd 2.32 9.10 3.42 2.56 3.93 1.53
Th 2.24 3.14 278  1.69 3.19 3.58 2.72 3.20 2.59 1.58 2.57 0.743
u 0539 0.834 0761 0480 0.849 0843 0702 0.826 0460 0.394 0.601 0.193
(La/Sm)py 2.05 2.23 199 184 2.10 2.74 2.29 1.88 2.48 1.97 2.02 1.30
(SM/Yb)ey 3.28 2.67 360 2.68 2.84 3.30 2.74 2,57 3.63 3.00 2.90 157
(Ti/Sm)pw 0.67 0.62 0.74  0.63 0.70 0.61 0.65 0.81 0.61 0.68 0.64 0.94
(Nb/Th)py 0.97 1.20 150  1.05 1.41 1.24 1.18 1.30 0.68 1.20 1.16 1.81
(TalU)py 1.11 1.23 150  1.09 1.30 1.39 1.21 1.34 1.02 1.30 1.35 1.94
Nb/Ta 15.5 15.9 158  14.6 17.5 16.4 16.2 16.1 16.1 16.0 15.8 15.5
Zr/Hf 42.4 455 395 393 46.3 47.6 49.7 44.4 423 37.0 46.6 43.4

TABLE DR4. BULK-ROCK MAJOR AND TRACE ELEMENT COMPOSITIONS OF SAMPLES

FROM WESTERN TIANSHAN, CHINA

(continued)
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TABLE DR4. (continued)
Group 1
ELE. 1902 TSQ2 TS0 TSO2- TSO2- TSOZ 4051 10512 1063A 10614 1103
weight percent by ICP OES
Sio, 4953 4690 47.82 46.99 4754 47.08 4754  47.49 47.84 4117 49.75
Tio, 225 380 331 240 162 2.21 3.02 2.86 2.44 2.40 1.76
ALO; 1404 1406 1338 14.82 1844 1289  17.88 15.51 14.53 15.27 16.22
Fe,05 12.95 1330 1299 856 10.16  9.83 1457 12.20 12.23 11.16 11.33
MnO 017 016 019 007  0.18 0.11 0.19 0.16 0.16 0.21 0.18
MgO 4.91 3.31 679 418 371 5.73 3.94 6.71 5.56 3.19 3.93
cao 8.91 8.31 877 1511 1004 1435 7.1 8.48 9.98 15.70 11.15
Na,0 333 322 288 328  3.82 3.51 2.54 3.23 1.83 0.41 3.05
K,0 115 226 104 012  0.36 0.32 1.92 0.93 1.24 0.07 1.63
P,0s 026 070 049 033 024 0.25 0.56 0.42 0.19 0.56 0.47
Lol 229 387 116 280 290 2.90 1.37 1.21 4.16 10.14 1.30
Total 99.79 99.89 98.83 9866 99.01 9917  100.6 99.20 100.2 100.3 100.8
Mg# 4313 3324 5112 4941 4221 5383 3511 52.39 47.63 36.38 40.96
parts per million (ppm) by ICP-MS
Sc 335 274 256 354 272 28.5 31.3 23.9 23.0 19.6 325
v 301 293 305 327 201 240 285 243 217 199 239
Cr 52.9 nd 105 215 24.0 171 22.9 141 67.5 140 178
Co 366 293 373 512 286 19.4 414 37.6 26.0 29.7 25.0
Cu 724 436 412 824 506 32.3 15.6 252 42.1 27.9 67.9
Zn 96.7 133 114 63.1 743 90.1 128 104 83.6 69.5 465
Ga 229 286 287 273 202 19.0 255 24.7 238 295 18.5
Rb 304 526 228 190  6.80 7.10 37.1 16.5 24.4 0.952 407
Sr 233 134 465 656 343 342 390 326 509 1763 191
v 383 612 499 301 283 228 50.9 36.5 45.1 34.9 29.0
7r 198 245 196 169 148 243 175 259 218 190 139
Nb 163 413 255 199  13.8 243 27.4 29.4 26.8 226 13.9
Cs 0776 137 0478 0100 0281  0.207 1.03 0.715 0.922 0.054 0.926
Ba 300 545 261 329 688 87.0 819 799 570 323 240
La 202 437 288 244 132 20.3 27.8 29.2 320 27.1 16.2
Ce 452 980 647 540 294 429 62.8 63.6 69.4 61.5 336
Pr 605 130 885 7.4  3.96 5.66 8.40 8.40 8.94 7.99 4.61
Nd 254 542 381 297 169 226 34.8 342 35.6 329 18.9
Sm 6.41 13.1 962 707 430 4.83 8.31 8.01 7.89 7.93 4.45
Eu 2.11 393 292 242 150 1.55 2.78 2.64 2.61 2.52 1.45
Gd 692 133 940 689  4.60 4.91 8.59 8.18 7.99 7.38 4.39
To 114 209 152 102 0804 0728 1.46 1.24 1.30 1.18 0.744
Dy 676 116 876 571 492 4.00 8.83 6.72 7.62 6.70 4.61
Ho 131 210 168  1.08  0.97 0.76 1.73 1.29 1.55 1.22 0.926
Er 3.41 526 446 276 258 1.95 4.41 3.17 4.02 3.02 2.51
Tm 0.492 0742 0636 0389 0.363 0264  0.621 0.449 0.570 0.441 0.364
Yb 309 452 387 239 235 1.70 3.95 2.74 3.37 2.86 2.29
Lu 0.472 0667 0.558 0359 0.347 0260 0.574 0.420 0.487 0.429 0.341
Hf 450 523 427 385  3.40 5.29 3.72 5.98 4.96 4.34 3.72
Ta 102 256 162 127 0857 165 1.66 1.83 1.60 1.60 0.830
Pb 248 286 494 406 253 3.59 3.37 3.27 3.50 17.2 2.52
Th 184 465 287 2.1 1.20 2.07 2.65 3.31 464 3.20 1.46
U 0537 130 0794 0655 0427 0519  0.598 0.815 0.842 1.07 0.167
(La/Sm)ey 203 215 193 223 199 2.71 2.16 2.36 2.62 2.21 2.36
(SmiYb)ey 230 323 276 328 203 3.15 2.34 3.25 2.60 3.08 2.16
(TiSmjpw 072 059 071 070 077 0.94 0.74 0.73 0.63 0.62 0.81
(Nb/Th)ey 105 1.06 106 113 137 1.40 1.23 1.06 0.69 0.84 1.14
(TalU)em 097 1.01 105 100  1.02 1.63 142 1.14 0.98 0.77 2.50
Nb/Ta 159  16.1 157 157  16.0 14.7 16.5 16.1 16.7 14.1 16.8
ZHHf 441 468 460 439 434 46,0 471 433 439 439 37.3

(continued)
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TABLE DRA4. (continued)
Group 2
ELE. TS02- TS02- TS02- TS02- TS02- TS02- TS02- TS02- TS02- TS02- TS02-  TS02-
12 15A 15B 23 26 27 28 29 30 43 46 50B
weight percent by ICP OES
Sio, 49.06 46.88 46.99 46.65 47.79  48.61 46.24 52.65 48.26 49.88 52.92 46.17
TiO, 1.00 2.78 2.80 0.59 1.06 0.96 0.83 0.74 0.94 1.55 0.79 0.97
AlLO; 17.80 13.23 13.49 15.02 13.94 13.21 14.84 1498 17.06 13.88 17.20 15.26
Fe,O5 1192  18.39 18.50 7.77 1225 11.80 10.17 7.03 8.59 15.48 9.55 9.45
MnO 0.16 0.32 0.34 0.13 0.22 0.17 0.18 0.11 0.12 0.24 0.16 0.14
MgO 6.15 4.15 4.39 7.52 6.99 8.56 7.61 5.73 6.60 5.35 5.66 4.80
cao 5.46 8.62 8.52 1215  11.79 1040 13.58 9.96 12.24 9.91 7.90 14.19
Na,O 5.25 3.09 3.04 2.78 3.46 2.68 3.75 4.84 3.58 3.04 4.77 3.41
K,0 0.18 0.17 0.31 0.43 0.19 0.20 0.11 0.44 0.59 0.11 0.35 0.19
P,0s 0.13 0.88 0.93 0.09 0.08 0.13 0.07 0.14 0.07 0.13 0.07 0.17
LOI 1.72 0.32 0.76 5.94 1.84 1.92 3.16 2.1 1.49 0.41 1.47 5.60
Total 98.82  98.83 100.1 99.06  99.61 98.64 100.6 98.72 99.52  99.98 100.8 100.4
Mg# 50.79  31.10 32.19 65.94 53.30 59.20 59.95 61.98 60.58 40.88 54.25 50.40
parts per million (ppm) by ICP-MS
Sc 43.8 39.0 38.9 36.8 47.7 44.2 47.4 34.8 48.2 47.2 41.3 35.9
Y, 344 201 218 251 295 279 280 221 312 421 264 291
Cr nd nd nd 156 89 101 430 215 490 nd 153 302
Co 345 36.4 33.6 38.4 34.5 41.5 36.6 29.4 31.2 43.9 38.2 33.7
Cu 145 76.9 43.9 75.0 33.7 46.2 69.1 35.4 52.9 72.6 120 56.9
Zn 63.1 140 133 60.7 81.8 86.1 78.5 48.3 54.6 103 74.3 68.0
Ga 15.8 21.7 23.6 14.4 15.3 14.3 13.9 16.3 17.4 19.0 15.4 16.8
Rb 1.15 6.09 14.0 10.0 3.44 3.98 1.17 16.6 221 2.04 5.94 3.83
Sr 218 91.4 97.2 143 73.5 151 171 96.4 154 95.2 157 341
Y 17.7 91.0 93.4 22.4 37.8 315 26.9 24.6 29.7 47.0 17.6 31.2
Zr 50.4 119 149 29.2 76.2 67.2 41.3 86.1 43.7 104 54.8 54.5
Nb 2.09 9.49 9.21 1.04 245 2.20 1.20 2.58 1.15 1.56 1.54 1.77
Cs 0.173  0.673 1.42 0.556 0.140 0.204 0.238 0.178 2.39 0.192 0.300 0.559
Ba 23.6 35.3 86.1 77.6 70.5 43.3 11.4 78.0 209 241 111 314
La 6.11 17.0 15.9 3.15 5.54 5.45 3.01 11.5 3.33 3.33 4.09 3.07
Ce 141 45.0 411 7.7 12.5 12.5 7.65 23.9 8.23 10.7 9.70 8.61
Pr 2.24 7.80 7.1 1.09 1.77 1.75 1.24 3.07 1.34 1.97 1.48 1.46
Nd 10.6 40.5 37.1 5.43 7.99 7.78 6.36 12.6 6.96 10.6 7.05 7.57
Sm 3.18 13.0 11.9 2.04 2.62 2.51 2.37 3.30 2.58 4.01 2.22 2.72
Eu 1.12 4.60 4.30 0.812 0913 0.833 0.915 0.906  0.953 1.42 0.792 1.10
Gd 3.53 16.8 15.2 2.84 3.71 3.48 3.13 3.71 3.31 5.24 2.49 3.55
Tb 0.564 3.03 2.71 0.545 0.812 0.702 0.608 0.630  0.647 1.06 0.438 0.722
Dy 3.31 19.1 171 3.74 5.66 4.90 4.13 3.98 4.49 717 2.81 4.70
Ho 0.700 4.03 3.59 0.801 1.26 1.07 0.920 0.817 1.01 1.60 0.600 1.01
Er 2.01 1.2 9.85 2.22 3.57 3.06 2.64 2.34 2.90 4.58 1.72 2.88
m 0.323 1.72 1.50 0.350 0.552  0.481 0.413 0.360 0.434 0.725 0.269 0.442
Yb 2.08 11.0 9.54 2.39 3.63 3.21 2.74 2.41 2.85 4.84 1.80 2.88
Lu 0.324 1.72 1.50 0.479 0575 0.492 0.430 0.470 0.417 0.759 0.279 0.432
Hf 1.51 3.78 4.29 0.894 2.03 1.83 1.19 2.21 1.25 2.77 1.50 1.38
Ta 0.118  0.610 0.584 0.060 0.172 0.155 0.079 0.192 0.073 0.103 0.092 0.111
Pb 243 1.52 1.51 2.28 2.82 1.92 1.19 8.14 2.45 1.49 2.68 4.05
Th 0.807 1.45 1.26 0.425 1.61 2.09 0.382 3.68 0.425 0.220 0.678 0.229
U 0.261 0.445 0.380 0.277 0564 0.472 0.190 0.986 0.210 0.070 0.342 0.240
(La/Sm)ew 1.24 0.85 0.86 1.00 1.37 1.40 0.82 2.24 0.83 0.54 1.19 0.73
(SM/Yb)ew 1.70 1.31 1.39 0.95 0.80 0.87 0.96 1.52 1.01 0.92 1.37 1.05
(TirSm)pm 0.64 0.44 0.48 0.59 0.83 0.78 0.72 0.46 0.75 0.79 0.73 0.73
(Nb/Th)ey 0.31 0.78 0.87 0.30 0.18 0.13 0.38 0.08 0.32 0.85 0.27 0.92
(TalU)py 0.24 0.71 0.78 0.11 0.16 0.16 0.22 0.10 0.17 0.73 0.14 0.23
Nb/Ta 17.4 15.6 15.9 17.3 14.4 14.7 15.0 13.6 16.4 15.6 171 16.1
Zr/Hf 33.4 315 34.7 32.8 37.5 36.7 34.7 39.0 35.0 37.4 36.5 39.5

(continued)
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TABLE DRA4. (continued)

Group 2 Group 3 Ultramafic
ELE. TS02-  TS02- TS02- TS02- TS02- 084-1 117-1 TS02- TS02- TS02- TS02- TS02- TS02-
53 54 55 57 58A 16 17b 20 32A 33 34
weight percent by ICP OES

Sio, 53.19 46.41 4449 4395 4645 41.06 4813  47.49 52.98 46.55 46.44 51.32 34.01
TiO, 0.79 1.04 1.23 0.97 0.96 0.72 0.80 2.27 1.58 1.56 1.71 1.34 1.56
Al,Os3 13.88 13.83 1528 13.75 1228 13.70 10.78 11.24 11.71 14.07 1360 12.68 18.19
Fe,05 11.03 9.43 11.20 10.21 10.22 7.89 11.76  22.62 15.34 18.15 16.68 14.10 27.33
MnO 0.18 0.14 0.19 0.19 0.15 0.14 0.14 0.31 0.20 0.30 0.26 0.22 0.69
MgO 5.14 5.86 6.70 5.98 5.81 3.95 5.99 4.84 4.93 6.02 6.62 5.62 3.51
Cca0o 7.29 14.57 12.02 14.33 14.05 19.82 14.80 9.82 9.65 10.87 11.33  10.10 10.33
Na,O 3.83 4.68 2.13 3.53 4.78 2.92 3.38 1.70 3.06 2.19 2.60 2.95 0.19
K,0 0.10 0.11 0.19 0.07 0.02 0.04 0.06 0.07 0.06 0.20 0.08 0.27 0.08
P,Os 0.13 0.12 0.14 0.18 0.05 0.09 0.07 0.16 0.12 0.13 0.10 0.11 0.07

LOI 4.83 4.83 5.11 6.20 4.38 10.22 413 0.23 0.69 0.34 0.19 0.39 5.46
Total 100.4 101.0 98.68 99.36 99.14 100.6 100.0 100.8 100.3 1004 99.60 99.09 101.4
Mgt 48.25 55.42 5448 53.95 53.21 50.04 50.47  29.97 39.13 39.89 4426 44.36 20.44

parts per million (ppm) by ICP-MS

Sc 373 465 471 415 456 354 433 520 467 535 540 504 747
v 291 315 336 301 312 263 332 827 504 515 456 346 339
cr 3.67 441 315 462 517 459 nd 282 263 134 355 646 142
Co 368 480 426 450 485 297 373 561 493 525 447 439 473
Cu 880 748 847 785 916 362 302 114 517 923 857 248 6.46
Zn 121 946 760 671 844 685 102 160 863 113 120  89.9 165
Ga 160 148 155 148 147 170 177 202 205 196 174 184 13.5
Rb 193 108 210 055 074 258 0616 107 0349 116 0426 495 1.1
Sr 145 131 169 196  89.7 318 870 606 368 128 125 123 135
v 244 271 363 301 191 221 264 576 439 550 430 459 161
7r 513 578 725 550 637 456 424 103 865 793 793 842 943
Nb 0960 221 18 192 311 112 0492 117 0915 109 0739  0.940 1.43
Cs 0.284 0373 0262 0477 0236 0.363 0115 0327 0027 0697 0056 0.172 0.150
Ba 141 161 263 123 105  7.50 506 878 156 514 108 762 11.4
la 258 246 250 211 177 270 116 219 213 208 179 238 3.90
Ce 674 682 7.8 592 510 7.52 404 817 818 762 623 833 8.43
Pr 112 116 146 105 0850  1.29 0801 163 164 151 122 162 1.30
Nd 562 606 7.86 556 434 665 462 946 947 874 740  9.29 6.27
Sm 199 247 293 213 148 228 196 415  3.78 36 284  3.66 2.73
Eu 0686 0785 110  0.848 0541 0.858 0895 158 134 141 111 1.33 2.20
Gd 258 284 402 315 211 282 281 598 490 520 449  4.81 7.74
To 0536 0562 0812 0.664 0464 0527 0592 123 0952 1.09 0940  0.990 2.56
Dy 367 402 560 456 309  3.60 423 853 655 785 647  6.89 218
Ho 0795 0873 122 0981 0639 0.768 0917 18 141 171 145 157 5.20
Er 236 251 347 287 164 215 258 505 389 485 417 445 15.5
Tm 0380 0397 0554 0441 0237 0.354 0419 0812 0615 0774 0680 0.702 253
Yb 248 260 359 299 149 251 301 557 425 542 418 467 16.7
Lu 0400 0408 0531 0452 0235 0.401 0498 0888 0677 0.858 0643 0713 244
Hf 146 148 182 141 171 124 125 274 233 203 229 230 2.64
Ta 0059 0135 0129 0.122 0.149 0.074 0034 0087 0071 0074 0051 0.065 0.078
Pb 193 0751 241 110 0759  1.29 136 0777 0317 0.804 147  0.581 2.98
Th 0398 0202 0135 0159 0199  0.209 0055 0.131 0.104 0.095 0.081 0.110 0.056
U 0164 0152 0093 0272 0092 0.234 0019 0038 0030 0027 0029 0045 0.070
(La/Sm)s, 084 073 055 064 077  0.77 038 034 036 037 041 042 0.92
(SmiYbjy 089 093 091 079 110 101 072 083 099 074 075 087 0.18
(TiSm)ey 081 098 086 093 133 065 084 112 086 089 123 075 1.17
(Nb/Th)y 029 132 155 143 185 064 097 107 108 130 110  1.02 2.84
(TalU)py 019 044 074 023 085 0.6 077 115 120 120 085  0.72 0.59
Nb/Ta 160 170 140 160 207  16.0 163 130 130 156 148 134 17.9
Zi/Hf 35.1 391 398 390 373 368 339 376 371 391 346 366 35.7

(continued)
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TABLE DR4. (continued)
Meta-sedimentary rocks
ELE TS02-10  TS02-13  TS02-14 TS02-18 TS02-19 TS02-21A  TS02-52 TS02-56 TS02-62 106-3B  986-1
weight percent by ICP OES
S0, 69.66 68.14 56.11 65.68 60.37 55.76 52.09 59.55 56.24 76.66  71.28
Tio, 0.52 0.70 0.69 0.42 0.81 1.13 0.91 0.57 0.68 0.31 0.36
Al,Os 12.45 13.64 16.85 12.98 17.96 16.16 13.67 13.27 16.34 3.86 8.81
Fe,05 4.70 5.25 9.41 7.73 7.44 11.83 12.34 5.16 7.65 4.27 3.77
MnO 0.08 0.07 0.11 0.08 0.10 0.20 0.15 0.05 0.09 0.03 0.20
MgO 2.02 2.24 4.25 2.22 3.70 4.00 4.45 3.13 4.82 3.60 1.81
Cao 1.74 2.11 3.64 1.97 1.29 4.49 7.67 5.95 3.67 6.10 5.01
Na,O 1.81 3.25 4.24 5.12 2.36 458 4.48 2.10 7.35 1.58 1.23
Ko0 2.40 1.78 0.44 0.25 3.22 0.75 0.03 1.66 0.46 0.03 0.70
P,0s 0.17 0.22 0.17 0.12 0.16 0.11 0.09 0.12 0.14 0.15 0.05
Lol 3.84 1.71 3.63 2.41 3.51 1.15 3.61 7.21 2.05 3.38 8.22
Total 99.39 99.11 99.52 98.98 100.9 100.2 99.49 98.77 99.51 99.97 1014
Mgt 46.23 46.05 47.46 36.49 49.87 40.35 41.91 54.82 55.76 62.78  48.99
parts per million (ppm) by ICP-MS
Sc 10.5 15.9 29.5 28.1 19.1 39.9 417 19.6 29.3 6.59 6.60
v 70.6 109 159 72.7 121 290 380 107 257 80.7 51.2
Cr 26.2 50.3 25.4 417 91.3 nd nd 19.7 nd nd 11.2
Co 114 13.4 13.8 10.5 18.7 26.9 435 10.2 23.8 15.5 9.26
Cu 18.7 23.9 19.3 47.0 25.7 114 47.8 39.5 492 18.7 68.4
Zn 98.1 63.3 771 47.7 99.4 96.6 109 286 65.9 356 198
Ga 15.8 15.8 14.3 16.0 24.1 18.4 18.5 17.8 17.2 6.43 9.87
Rb 109 81.5 7.38 4.44 169 12.2 0.869 36.4 3.82 0.895 28.6
Sr 105 192 202 63.2 173 187 170 122 76.5 129 369
v 25.8 28.1 20.7 23.0 35.9 33.6 31.4 12.7 13.9 12.6 42.8
7r 176 309 74.2 71.0 189 89.5 69.4 134 57.3 33.1 105
Nb 10.7 13.0 4.51 343 15.4 3.64 1.19 4.45 1.69 3.24 9.08
Cs 4.93 3.56 0.272 0.362 7.57 0.433 0.106 2.05 0.348 0.040 1.16
Ba 599 455 620 68.0 902 197 26.5 426 114 19.5 129
La 37.9 32.7 8.17 6.84 44.0 6.45 3.75 7.42 4.26 15.5 25.3
Ce 72.2 70.3 16.2 14.6 86.4 15.4 9.76 15.9 10.2 33.3 57.7
Pr 8.41 8.38 2.44 2.12 10.3 2.33 1.64 2.07 1.53 4.03 7.43
Nd 30.2 31.0 10.7 9.14 36.9 11.0 8.10 8.38 6.97 15.7 28.7
Sm 5.45 6.19 2.99 2.53 7.30 3.36 2.84 1.98 1.95 3.14 6.58
Eu 1.23 1.41 1.23 0.75 1.57 1.17 0.94 0.49 0.70 0.83 1.84
Gd 4.85 5.15 3.80 2.83 6.40 4.06 3.52 1.89 2.17 2.45 6.23
b 0.71 0.80 0.74 0.54 1.03 0.78 0.68 0.33 0.35 0.36 1.07
Dy 4.09 4.83 4.95 3.73 6.11 5.24 4.59 2.12 2.16 2.21 6.77
Ho 0.846 0.960 1.12 0.796 1.24 1.10 1.02 0.436 0.453 0.493 1.40
Er 245 2.59 3.35 2.23 3.48 3.02 3.03 1.26 1.29 1.46 3.75
Tm 0.396 0.409 0.545 0.363 0.551 0.469 0.488 0.213 0.200 0.237  0.568
Yb 2.47 2.82 3.63 2.59 3.63 3.24 3.25 1.57 1.33 1.61 3.47
Lu 0.377 0.450 0.591 0.409 0.552 0.512 0.504 0.259 0.200 0.252  0.468
Hf 4.47 7.64 3.33 1.99 5.04 2.34 1.85 3.55 1.52 0.841 2.89
Ta 0.728 0.833 0.299 0.197 1.01 0.217 0.074 0.314 0.101 0211 0.553
Pb 20.8 15.8 4.29 1.67 15.2 2.86 2.19 198 1.38 1.29 94.7
Th 10.5 9.65 3.10 1.36 14.1 0.873 0.546 4.33 0.753 1.02 6.41
u 2.12 2.45 1.09 0.651 2.48 0.492 0.216 1.14 0.545 0.263 1.50
(La/Sm)ew 4.49 3.42 1.77 1.75 3.89 1.24 0.85 2.42 1.41 3.19 2.71
(Sm/Yb)ew 2.45 2.44 0.91 1.08 2.23 1.15 0.97 1.40 1.63 2.17 3.15
(TiISM)ew 0.20 0.23 0.47 0.34 0.23 0.69 0.66 0.59 0.71 0.20 0.15
(Nb/Th)pw 0.12 0.16 0.17 0.30 0.13 0.50 0.26 0.12 0.27 0.38 0.17
(Ta/U)en 0.18 0.17 0.14 0.16 0.21 0.23 0.16 0.14 0.09 0.41 0.19
Nb/Ta 14.6 15.6 15.0 17.2 15.2 16.5 17.0 14.4 16.9 15.4 16.5
Zr/Hf 39.4 40.4 22.2 35.7 37.5 38.2 37.5 37.7 37.7 39.4 36.5

Note: Fe,O4*, total Fe expressed as Fe,0s. Mg# = 100*Mg?* / (Mg®* + Fe®*). PM — Primitive mantle normalized. Primitive mantle values are
referred to Sun and McDonough (1989).
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TABLE DR5. CORRELATION COEFFICIENTS (R’s) FOR SELECTED ELEMENTS OF ROCKS OF SEDIMENTARY PROTOLITH
FROM WESTERN TIANSHAN, CHINA

K Ba Rb Cs Th Nb u Ta La Ce Pb Sr zr Ti Yb
K 1.00
Ba 0.85 1.00
Rb 0.96 0.83 1.00 For N=11, R>0.634 at > 99% confidence levels
Cs 097 083 100 1.00
Th 092 081 096 0.96 1.00
Nb 086 074 092 0.90 0.97 1.00
u 0.88 0.80 089 0.88 0.97 0.96 1.00
Ta 0.88 0.77 093 0.92 0.98 1.00 0.97 1.00
La 0.82 0.67 091 0.89 0.95 0.96 0.90 0.96 1.00
Ce 079 062 088 0.86 0.94 0.96 0.90 0.96 1.00 1.00
Pb 023 010 0.04 0.07 0.12 0.05 0.14 0.06 -0.04 -0.02 1.00
Sr  -0.01 004 0.05 0.01 0.22 0.32 0.25 0.29 0.25 0.32 0.21  1.00
Zr 075 0.60 074 0.73 0.80 0.83 0.88 0.83 0.73 0.74 0.13 0.15 1.00
Ti 013 019 010 0.08 -005 -0.05 -0.05 -0.04 -0.15 -0.17 -0.26 0.01 0.13  1.00
Yb 017 036 028 0.25 0.34 0.40 0.33 0.38 0.30 032 -025 0.63 0.21 040 1.00

Note: Values in bold are significant correlations at > 99% confidence levels.
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TABLE DR6. SUMMARY OF REPRESENTATIVE RADIOACTIVE PARENT AND RADIOGENIC DAUGHTER CONTENTS
AND RATIOS IN ECLOGITIC METABASITES FROM OTHERS’ PUBLISHED WORK USED IN FIG.14

Sample Name Rb Sr Sm Nd Lu Hf Rb/Sr Sm/Nd Lu/Hf
Refer to: Spandler et al., 2004, Chemical Geology
New Caledonia 705 2.57 119 4.07 13.16 0.5 2.62 0.022 0.309 0.191
1.9 GPa, 707 1.50 113 2.00 5.40 0.3 1.14 0.013 0.370 0.263
~ 600 °C 706 1.59 101 1.89 5.44 0.31 1.34 0.016 0.347 0.231
3102 5.36 145 3.29 9.79 0.53 2.37 0.037 0.336 0.224
3101 11.28 181 4.12 13.07 0.72 2.69 0.062 0.315 0.268
803 0.09 83.2 4.26 11.00 0.79 3.20 0.001 0.387 0.247
805 0.56 89.2 4.00 10.46 - 3.13  0.006 0.382 -
Refer to: El Korh et al., 2009, Journal of Petrology
lle de Groix, France GR 21 16.00 199 4.8 11.6 0.5 24 0.080 0.414 0.208
1.6 - 2.5 GPa, GR 24a 13.40 156 4.4 16.3 0.64 34 0.086 0.270 0.188
550-650 °C GR 29 3.60 158 7.5 27 0.9 6.0 0.023 0.278 0.150
Refer to: Maulana et al., 2010, PROCEEDING, INDONESIAN PETROLEUM ASSOCIATION
Sulawesi, Indonesia BM11 18.70 665.94 4.02 17.7 0.37 4.31 0.028 0.227 0.086
1.8-24 GPa, BM15B 1.38 152.67 8.97 36.97 1.19 9.9 0.009 0.243 0.120
580 - 620 °C BP04 17.65 205.84 3.17 8.55 0.55 3.32 0.086 0.371 0.166
(Parkg‘osgz)et al. CPO3E 3140 6436 123 286 054 273 0488 0430  0.198
BPO1 3.37 1311.88 0.99 2.6 0.28 1.12 0.003 0.381 0.250
BM15C 3.83 908.23 0.85 2.26 0.24 0.96 0.004 0.376 0.250
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FIG.DR1. COMPARISONS OF RECONSTRUCTED BULK-ROCK
COMPOSITIONS WITH ANALYTICAL COMPOSITIONS

Reconstructions of bulk-rock major element compositions use the formula Z;

i=n,j

j=m
= X.Y;, where i refers to different mineral phases (i.e., garnet, glaucophane,

Lyt

omphacite, rutile, titanite, white mica, carbonate, chlorite, quartz, (clino)zoisite etc.), j
refers to different oxides (i.e., SiO,, TiO,, Al,O3, FeO, MnO, CaO, MgO, K0, Na,0),
X refers to mineral weight proportions, Y refers to element abundances in mineral i, Z
refers to bulk-rock concentrations of element j. In the calculation, the less abundant
opaque minerals have been excluded and all the other minerals are normalized to
100%. Before the calculation of Z values, mineral modes, which are in volume
percent, must be converted to weight proportions by multiplying their relevant
mineral densities. The values of mineral density used are from http://webmineral.com/.
They are (g cm™): garnet = 4.09, glaucophane = 3.07, omphacite = 3.34, titanite =
3.48, white mica = 2.82 (average density of muscovite), carbonate = 2.71 (calcite is
assumed to be carbonate here), chlorite = 2.42, quartz = 2.62, rutile = 4.25,
(clino)zoisite = 3.30, albite = 2.62, hornblende = 3.23. Because all the Fe in mineral
composition analyses are expressed as FeO, the total Fe as Fe,O3; in bulk-rock
composition are then converted into FeO by multiplying 0.89981 to compare.
Comparisons of reconstructed bulk-rock composition with actual (analytical) data are

given in Fig. DR1.
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Xiao et al., Fig.DR1.
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Analytical results
For 56 samples, the correlation coefficients (R) > 0.305 are considered

statistically significant at > 99% confidence levels. Therefore, all the above
relationships in Fig.DR1 between the reconstructed bulk-rock major element contents
and the analytical data for our samples are significantly correlated. It suggests that
both mineral compositional data (Table DR3) and the estimated mineral modal
abundances (Table DR1) are of good quality, which is very encouraging for
metamorphic rocks of multiple phases with varying mineralogy and grain sizes.
Deviations from unity of the slope for TiO, (1.01), Al,O3 (0.93), MgO (1.03) and

TFeO (1.04) ensure that the reconstructed compositions are within 10% uncertainties,
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although SiO, (1.15), MnO (1.12) and CaO (1.20) may be slightly overestimated.
Several reasons would result in uncertainties: (1). Heterogeneous mineral
compositions; (2). Heterogeneous mineral distributions; (3). Opaque minerals that
have been omitted during estimations of mineral modes; (4). Tiny minerals that have
not been identified under microscope. Nevertheless, the absence of systematic
uncertainties for major elements, together with the significant correlations between
reconstructed bulk-rock compositions and analytical data, indicate our estimated
mineral modes are reliable and could be used for discussing trace element

distribution/budgets in our subsequent studies.

16



