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Fig.1 Geological sketch map of the western segment of the Altyn Tagh tectonic belt

1—Cenozoic ;2—Mesozoic ; 3—Early Paleozoic ;4—Qingbaikouan Xorkol Group ;5—]Jixianian Taxidaban Group ;6—Changchengian

Baxkorgan Group ; 7—Neoarchean—Paleoproterozoic ; 8—Ultrabasic rocks;9—Variscan intrusion; 10—Caledonian intrusion;

11—Neoproterozoic granitic gneiss; 12—Compound deep fault; 13—General fault; 14—Ductile fault; 15—Sample location and number
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Fig.2 Stratigraphic section of tectonic mélanges in the western segment of the southern Altyn Tagh marginal tectonic belt

1—Meta—arkose ; 2—Carbonaceous—calcaceous slate ; 3—Sericite—quartz phyllite ;4—Sericite phyllite;

5—Albite—chlorite schist; 6—Crystalline limestone ; 7—Plagioclase—actinolite schist; 8—Metapyroxenite ;

9—Hornblendite ; 10—Metagabbro ; 11—Metadiabase ; 12—Quartz diorite ; 13—Gneissic biotite monzogranite;

14—Ductile fault; 15—Fault; 16—Basic—ultrabasic rock fragment;17—Basic volcanic rock fragment;

18—Diabase dyke;1—Flysch fragment;20—Carbonate rock fragment
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Table 1 Chemical composition of greenschist

5 1 2 3 4 5 6 7 8
FEh S 3165-1 8158-1  0044-6  0045-4 3182-2 0097-2-3 6116-2 6116-3
T RIIEN A B RHKEE BRKEEE KSR BIKBR R
srihd BRE S RAE BERS JiES JiES FRH A
Si0, 46.23 45.64 51.07 49.11 47.64 48.32 49.13 5225
TiOy 1.33 3.08 2.52 2.38 175 1.96 0.93 0.4
AlLO; 14.27 12.37 12.17 11.34 12.22 13.52 13.96 13.42
Fe20s 445 6.11 5.82 3.17 2.67 5.87 3.63 1.97
FeO 7.27 8.77 10.92 11.52 9.65 9.38 6.07 6.97
CaO 12.93 8.83 731 8.13 8.38 6.35 9.94 10.12
MgO 7.75 6.14 4.13 3.7 479 4.6 7.55 8.99
MnO 0.2 0.22 0.2 0.23 0.22 0.17 0.17 0.21
K:0 0.26 0.05 0.56 0.78 0.05 0.05 0.2 0.43
Na;O 1.51 1.41 3.18 2.83 2.69 2.98 2.98 1.81
P,0s 0.12 0.34 0.25 0.23 0.15 0.23 0.09 0.08
H,0" 3.23 453 1.28 2.19 4 3.7 3.06 2.76
H,O' 0.27 0.38 0.25 0.39 0.42 0.32 0.64 0.36
COz 0.2 2.14 0.26 4.08 5.51 2.59 2.04 0.29
A 100.02 100.01  99.92 100.08 100.14 100.04 100.39 100.06
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Table 2 Trace element and REE analysis of greenschist

7 1 2 3 4 5 6 7 8
FE g5 3165-1 8158-1 0044-6 0045-4 3182-2 0097-2-3 6116-2 6116--3
R FETIEIN SR HE Bk BB sikae wiKEe KR BRI

S 3tk ak:] ak:] [EaEe) ak:] ak:] iENakz) [EaEe)
Li 222 27.5 13.7 15.8 80.7 223 11 8.1
Be 1.2 4.2 2.9 2.6 2.7 2 0.7 0.6
Nb 9.5 22.1 15 14.6 15.3 21.6 6.6 59
Sc 41.5 38.1 35.8 322 39.1 29.8 39.5 32.6
Zr 102 233 237 216 146 204 79 56
Th <1.0 2.1 5.1 4.3 22 35 <1.0 1.6
Sr 306 341 175 250 186 162 314 180
Ba 56 456 246 285 36 27 45 285
A% 290.7 482.9 506.6 476.7 333.1 366.4 239.8 220.5
Co 359 63.2 56.5 47.5 42.4 42 41.6 373
Cr 206.2 158 70.8 542 62.3 79.2 253.7 700.8
Ni 95.3 82.9 50.3 40.1 51.2 43.6 80.3 142.9
Cu 72.4 138.3 133.3 119.5 78.4 54.9 107.9 24.9
Pb 29.5 21 43.5 314 34.6 17.5 17 314
Zn 86 135 147 137 117 133 64 73
\ 0.7 0.6 0.9 0.9 0.7 0.6 0.7 0.6
Mo 0.19 0.47 0.64 0.52 0.17 0.52 0.32 0.36
As 9.37 2.48 0.42 2.56 6.04 2.46 0.8 0.83
Sb 1.64 2.06 0.23 0.36 1.85 0.63 0.15 0.26
Hg 0.012 <0.005 0.016 0.015 0.03 0.022 0.008 0.007
Bit <0.05 <0.05 <0.05 <0.05 0.09 <0.05 <0.05 <0.05
F 390 635 575 475 791 702 324 284
Rb <3.0 <3.0 13 19.5 <3.0 <3.0 <3.0 32
Hf 2.8 59 72 53 35 4.2 2.6 1.6
Te 0.1 0.09 0.17 0.16 0.1 0.06 0.06 0.08
Cl 0.012 0.013 0.022 0.005 0.026 0.013 0.008 0.008
Au 0.8 2 1.3 1.5 1 0.9 1.8 1.4
Ga 18 18.2 13.7 11.9 21 16.8 13.9 17.2
Ag 0.031 0.426 0.062 0.087 0.041 0.031 0.03 0.032
Sn 1.2 1.4 2.1 1.6 0.7 1.1 0.6 0.9
B 9 13 5 5 5 5 40 7
U <0.5 1.1 1.6 1.2 0.9 1.6 0.6 0.9
Ta <0.5 1.5 <0.5 1.5 1.7 0.78 <0.5 <0.5
La 7.06 19.63 17.88 19.32 13.42 21.5 3.31 5.69
Ce 19.1 48.4 36.01 44.04 32.85 47.95 8.27 12.45
Pr 2.66 6.21 6.17 5.53 4.42 5.92 1.45 1.66
Nd 11.05 28 25.39 25.67 18.19 24.41 7.09 6.92
Sm 3.14 6.81 6.63 6.54 4.68 6.2 2.18 1.7
Eu 1.16 22 2.02 2.18 1.51 1.99 0.85 0.5
Gd 3.66 7.05 8.05 7.36 5.15 6.76 3.08 1.75
Tb 0.64 1.17 1.43 1.29 0.89 1.19 0.58 0.31
Dy 3.93 7.15 8.31 8.62 5.41 7.59 3.49 1.93
Ho 0.76 1.23 1.69 1.57 1.05 1.4 0.76 0.43
Er 2.19 3.61 4.97 4.43 3.07 4.24 2.31 1.3
Tm 0.35 0.53 0.81 0.72 0.47 0.65 0.39 0.23
Yb 2.13 33 5.26 4.81 2.98 4.08 24 1.47
Lu 0.31 0.47 0.74 0.69 0.45 0.58 0.37 0.24
Y 20.94 39.76 45.73 47.77 29.32 44.35 20.12 10.99

R 79.08 175.52 171.09 180.54 123.86 178.81 56.65 47.57
> LREE/

S HREE 1.27 1.73 1.22 1.34 1.54 1.52 0.69 1.55

¢ Eu 1.04 0.96 0.84 0.96 0.94 0.94 1 0.88

¢ Ce 1.06 1.05 0.82 1.01 1.02 1.01 0.91 0.96
(La/Yb)n 223 4.01 2.29 2.71 3.04 3.55 0.93 2.61
(La/Sm)n 1.41 1.81 1.7 1.86 1.8 2.18 0.96 2.11
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Fig. 5 (K,O+Na,O)vs. MgO vs. FeO* diagram
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Fig.7 Chondrite—normalized REE patterns for greenschist
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Fig.8 Tectonic discrimination diagrams of greenschist

a=Y/15 vs. La/10 vs. Nb/8 diagram™: 1 A—calc—alkaline basalt;1B—transition region; 1C—volcanic arc basalt;2A—continental basalt;
2B—back—arc basin basalt;3A— continental rift alkaline basalt;3B, 3C— E—type MORB (3B—enrichment, 3C—slight enrichment);
3D—N-type MORB;b—Th vs. Hf/3 vs. Nb/16 diagram " MORB—mid—ocean ridge basalt; IAT—volcanic arc basalt;
WPB—within—plate basalt;c—Cr vs. Y diagram;d—Ti vs. Zr diagram *!; VAB—volcanic arc basalt;
WPB—within—plate basalt; MORB— mid—ocean ridge basal
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Geochemical characteristics and tectonic setting of the Early Paleozoic
greenschist in the western segment of the southern Altyn Tagh marginal
tectonic belt

QIN Xiao—feng"?, XIA Bin', LI Jiang’, LU Ji—pu’, XU Hua’,
ZHOU Fu—sheng’, HU Gui“ang’, LI Qian’

(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Guangdong, China;
2. Guangxi Institute of Regional Geological Survey, Guilin 541003, Guangxi, China)

Abstract: There outcrop many fresh greenschist tectonic blocks in the western segment of the southern Altyn Tagh marginal tectonic
belt. Intensive petrological and geochemical studies show that: the protoliths of the greenschist are basic volcanic rocks (tholeiites), and
in addition three types of basalt are also recognized, namely, oceanic island (within plate) basalt (OIB), mid—oceanic ridge basalt (E—
MORB) and island arc basalt (IAT). The E-MORB have similar geochemical characteristics, with low Ti (Ti0,=0.93%—1.75%,
average 1.34%) and P (P,O5=0.09%—0.15%, average 0.13%) and the high field strength elements Zr=(79—146)x107, Hf=(2.6—3.5)x
107 and Nb=(6.6—15.3)X10"°, being LREE—depleted or slightly enriched. IAT have lower Ti (Ti0,=0.4%) and P (P,Os=0.08%) than
those of MORB and the high field strength elements Zr=56Xx10", Hf=1.6X10™° and Nb=5.9%x107°, being LREE —slightly enriched.
OIB have high Ti (TiO, = 1.96%—3.08%, average 2.49%) and P (P,O5s=0.23%—0.34%, average 0.26%), with the high field strength
elements Zr=(204—237)X107°, Hf=(4.2—7.2)X107° and Nb=(14.6—22.1)X107°, being LREE—enriched. The presence of the OIB, E—
MORB and IAT assemblage suggests the existence of an ocean basin in the southern Altyn Tagh marginal tectonic belt during the
Early Paleozoic.

Key words : greenschist; geochemistry ; tectonic settings ; western segment of the southern Altyn Tagh marginal tectonic belt
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