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Table 1 Metamorphic mineral assemblage of metamorphic

rocks of the Xingzi Group
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Fig. 1 Geological sketch map and geological section of the
Xingzi metamorphic core complex
1—Yanshanian granite (ys’); 2—Caledonian granite (ys); 3—Jinningian
granite (y,); 4—Detachment fault (F,); 6— Strike—slip fault; 7—Lineation
and foliation; B—diabase vein; &—diorite; Ptiv—Paleoproterozoic

Xingzi Group; Pt,'/—Early Mesoproterozoic Lushanlong Group;
Pt,j—Middle Mesoproterozoic Jiuling Group; Pt;'h—Early Neoproterozoic
Hanyangfeng Group; Pt;’g—Middle Neoproterozoic Guling Group;
Z,— € —Upper Sinian - Lower Cambrian; O—S,—Ordovician—Lower
Silurian; S—Silurian; Mf—plicated layer; Sm—mylonite; Fm—normal

fault; A—B—section position
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Table 2 Major element chemistry of metamorphic rocks of the Xingzi Group
e o1 2 3 4 5 6| 7 8 9 o 11 12| 13 14| 15 16 17 18 19 20
] AR PRI EE e TRIN FHCAIN S FAN R
Si0, | 74.32 83.12 7524 77.22 76.02 79.3|62.58 64.08 68.25 63.68| 70.57 71.57| 53.52 52.01| 54.84 57 53.22153.53 57.59 59
TiO, 027 027 025 028 021 045 09 085 063 0.73] 069 047 223 226/ 091 1 0.75| 143 0.75 095
ALO; | 13.16 7.8 1291 11.8 11.32 9.19| 154 1424 14.13 16.5| 1249 11.21| 1091 11.83| 13.89 1091 1291|11.14 11.77 11.21
Fe,0;| 094 133 022 0.8 135 276| 1.52 237 269 082 1.15 293] 201 346] 295 3.09 2.89| 486 527 258
FeO 171 135 232 153 1.72| 7.56 6.82 5 6.67| 541 3.5/ 159 13| 643 1753 721 9.6 42 1778
MnO | 0.03 0.03 005 005 0.03 0.04f 041 04 0.13 03] 0.11 005 042 032 016 0.17 0.17| 022 0.15 0.19
MgO 104 052 078 057 001 065 347 502 225 269 148 083] 4.04 331 601 5.67 7.15| 536 287 4.25
CaO 024 06 041 1.63 032 1.04] 085 0.71 021 093] 0.87 036 4.29 1028 928 1026 12.76] 89 13.46 8
Na,0 | 331 2 235 355 369 1.78) 196 2.12 033 188 4.07 457 349 14| 429 214 091 33 056 4.14
K0 37 228 5 1.6 444 233 3 254 566 296| 196 331 02 0.32| 0.15 0.08 0.22| 023 0.11 035
P,0s5 0.08 0.08 0.09 009 0.02 005 02 0.8 019 0.17] 0.16 022 033 0.17 0.1 0.15 0.1| 0.06 0.15 0.15
H.0" | 067 0.15 0.62 16/ 095 0.82| 232 152 132 156 146 1.11 152 1.12
H,0™ 0.19 036/ 025 0.08 087 047 02 037 0.18] 055 025 022
CO, 0.04 0.04 056 033 021 023 0.26 0.34 0.44| 035 043 048
Total | 99.51 99.57 99.62 99.12 97.37 99.31/97.85 99.33 100.8 99.62| 1004 99.8| 100.5 100.6| 100.5 100.3 100.4| 100.6 99.08 100.4
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Fig. 4 Diagrams of SiO,—Ca/Mg vs SiO,—Fe/(Mg+Ca) and SiO,—Na/K vs SiO,—Al/(Na+K+Mg+Ca)(CaO<5%)

Dashed line: smectite clay; dotted—dashed line: hydromica clay; double dotted—dashed line: kaolinite clay; dotted line: feldspathic sandstone and

quartzose—feldspathic sandstone; solid line: V,—quartzite and siliceous rocks; V,—subgraywacke; V;—graywacke; V,—bauxite and laterite;

@ mica—schist; A quartz schist; + granulitite
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*F3 EFHTRENMETE ICP-MS 24 R

Table 3 Combined ICP-MS analysis of trace elements for metamorphic rocks of the Xingzi Group

TN FHAINE N RS S APERE

Li 88.29 30.28 34.56 53.15 31.87 57.31 532 7.29 35.67 17.43 234.18
Be 0.93 123 0.45 0.41 0.46 0.81 0.19 1.22 233 1.72 1.82
Ti 19996.0  19078.6 7110.3 8231.2 5921.1 12552.2 5939.6 8097.2 5011.3] 32554 5773.1
AY 319.49 33841 229.82 309.87 24471 394.46 306.38 285.58 129.16 11.87 150.48
Cr 59.03 51.89 261.65 224.59 386.80 22.06 142.62 155.53 9421 10.96 203.84
Co 51.84 4249 39.68 44.34 63.15 4721 31.26 36.33 47.14 21.12 143.89
Ni 28.74 26.77 91.77 58.34 133.64 31.68 42.54 42.79 107.55 17.34 346.86
Rb 10.78 35.52 3.31 4.64 6.28 5.09 3.38 6.12 106.37 69.21 99.54
Sr 118.78 614.42 120.76 107.15 119.63 194.19 199.19 127.76 12.98 75.25 132.40
Y 82.78 82.76 26.30 33.68 25.08 4932 33.28 42.95 11.27 33.20 36.54
Zr 219.712 218.95 55412 37.516 47.938 126.22 90.449  122.648 117.87| 152.66 185.97
Nb 6.634 6.514 1.598 2.278 1.336 3518 3.411 4.178 10.76 10.37 12.70
Cs 0.96 1.98 0.40 0.13 0.84 0.39 0.23 0.18 9.53 342 10.05
Ba 26.94 14.38 59.76 39.86 43.36 97.66 52.25 47.93 250.57| 397.99 583.33
Hf 6.712 5.948 1918 1.39 1.706 3.356 3.873 3.262 3.85 523 5.19
Ta 0.508 0.456 0.138 0.16 0.104 0.266 0.211 0.302 0.82 0.78 0.91
Th 2.36 220 0.61 0.70 0.49 1.30 1.99 2.23 4.65 12.96 11.05
U 0.32 043 0.10 0.13 0.10 0.34 0.40 0.56 1.78 2.01 1.68
La 15.03 14.00 3.89 5.41 3.31 751 9.99 10.20 8.52 47.14 35.80
Ce 36.01 35.34 9.83 13.26 8.66 16.21 20.36 23.98 4292 63.24 52.50
Pr 5.80 5.39 1.61 2.15 1.43 3.20 3.28 3.93 246 11.48 9.34
Nd 29.27 27.56 8.37 11.02 7.56 16.60 14.69 18.52 9.86 46.32 37.36
Sm 8.60 8.16 2.69 3.32 2.41 4.96 3.89 4.92 2.11 8.80 7.58
Eu 2.65 3.35 0.68 1.20 0.91 1.67 1.02 1.37 0.46 1.45 1.60
Gd 11.27 10.87 3.67 4.49 3.29 6.50 4.83 5.96 227 793 7.50
Th 1.95 1.86 0.65 0.80 0.59 1.14 0.83 1.03 0.34 1.09 1.16
Dy 12.82 12.00 441 5.27 391 751 533 6.59 2.08 593 6.61
Ho 2.76 2.61 0.95 1.14 0.84 1.60 1.14 1.40 0.44 1.20 1.30
Er 7.98 7.46 2.68 3.26 2.47 4.58 3.18 4.11 1.26 3.60 3.68
Tm 1.14 1.05 0.37 0.47 0.35 0.66 0.45 0.59 0.19 0.53 0.50
Yb 7.16 6.62 231 3.03 2.31 4.20 2.85 3.82 1.34 3.54 3.12
Lu 1.04 0.94 0.31 0.44 0.34 0.62 041 0.55 0.21 0.52 0.43
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Fig. 5 Comparison of REE features between metasedimentary Fig. 6 Chondrite—normalized REE patterns of amphibolite,

rocks and Precambrian shale of northern America hornblende schist and garnet amphibolite
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Table 4 Trace element discrimination of the protolith

of amphibolites of the Xingzi Group
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A—oceanic arc graywacke; B—continental arc graywacke;

C—active continental—margin graywacke;

D—passive continental—margin graywacke
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Reconstruction of protoliths of metamorphic rocks of the Xingzi Group
and discrimination of their tectonic setting

ZHANG Hai-xiang, ZHANG Bo-you
(Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Guangdong, China)

Abstract: The study of nature of the protoliths of metamorphic rocks in the Xingzi Group and their tectonic
setting shows that the protoliths of mica schist, quartz schist and granulitite (leptite) in metamorphic rocks of the
Xingzi Group are sedimentary rocks. Among other things, the protolith of mica schist is claystone, those of quartz
schist and granulitite are graywacke or subgraywacke and those of amphibolite, hornblende schist and garnet
amphibolite are basic volcanic rocks. Discrimination of the tectonic setting of metasedimentary rocks indicates that
the Xingzi Group formed on active continental margins. Metabasic volcanic rocks are a transitional type between
island—arc tholeiite and mid—oceanic tholeiite. They were formed in extensional basins.

Key words: metamorphic rocks of the Xingzi Group; protoliths reconstruction; tectonic setting



