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Fig.1 Simplified geological map of the Mazar region in western Kunlun Mountains

S, W, = b Formation of the Lower Silurian Wenquangou Group; S,W,' = 1st member of the ¢ Formation of the Lower Silurian

Wenquangou Group; S, W,” =2nd member of the ¢ Formation of the Lower Silurian Wenquangou Group; S, W,' = 1st member of the d
Formation of the Lower Silurian Wenquangou Group; S, W,> = 2nd member of the d Formation of the Lower Silurian Wenquangou

ptes

Group; = metasandstone intercalated with greenschist in the Mazar melange zone ; P™® = biotite granite in the Mazar mélangezone ;
P v3BH = northern Heigia granite mass; JxS = Jixianian Sanjutag Group; C,¢* = lower member of the Upper Carboniferous Tire” aili
Formation; PP = basalt in the Mazar mélange zone; P**® = basalt and andesite in the Mazar mélange zone; Try] = Indosinian western
Jiajiwa granite mass; TnyS = Indosinian Shengliqiao granite mass; TyyBS = Indosinian Serikedaban granite mass; J,s = Lower Jurassic

Shalitashi Formation; J,y = Lower Jurassic Yangye Formation; J,¢ = Lower Jurassic Targa Formation. 1 = geological boundary; 2 =

thrust fault; 3 = measured section
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Table 1 Sandstone compositions in the Yarkant Group( %)

Qm Op 0t Lv Ls L It F P K
PMO64 Jys 53 2 55 5 40 45 47 0 0
PM06-2 Jys 75 1 76 0 24 24 25 0 0 0
PM06-3 1S 77 1 78 4 17 21 22 1 0.2 0.8
PM064 Jys 51 3 54 8 33 41 44 5 1 4
PM06-5 Jis 64 4 68 5 25 30 34 2 1 1
PM06-6 Jis 78 2 80 4 15 19 21 1 0.04 0.96
PM06-8 Jys 62 3 65 7 27 34 37 1 0.1 0.9
PM06-9 Jis 72 5 77 6 15 21 26 2 0.4 1.6
PM0640 Jys 77 1 78 0 21 21 22 1 0.04 0.96
PM06-1 Jyis 77 1 78 3 16 19 20 3 1 2
PM06-12 Jys 76 0 76 0 21 21 21 3 1 2
PM06-13 Jys 69 1 70 7 21 28 29 2 0.32 1.68
PM06-5 Jis 77 1 78 0 16 16 17 6 1.1 4.9
PM06-16 Jys 77 0 77 0 21 21 21 2 0.3 1.7
PM0617 Iis 76 2 78 5 15 20 22 2 0.32 1.68
PM06-18 Jis 79 1 80 3 15 18 19 2 0.3 1.7
PM0648 Jys 76 1 77 6 15 21 22 2 1.1 0.9
PM06-19 Jyis 74 3 77 5 16 21 24 2 0.7 1.3
PM06-20 Jys 23 5 28 8 56 64 69 8 3 5
PM06-21 Iys 68 2 70 4 19 23 25 7 5 2
PM06-22 Jis 53 1 54 18 16 34 35 12 5 7
PM06-23 Jys 81 1 82 4 12 16 17 2 1.6 0.4
PM434 Ly 73 4 77 0 22 22 26 1 0.08 0.92
PM434 Ly 78 2 80 3 16 19 21 1 0.13 0.87
PM434 Ly 28 4 32 0 66 66 70 2 1 1
PM43-2 Ly 56 4 60 0 37 37 41 3 2 1
PM434 Ly 52 3 55 4 37 41 44 4 3 1
PM43-6 Ly 40 2 42 20 35 55 57 3 0.4 2.6
PM43-8 Ly 64 1 65 9 14 23 24 12 3 9
PM43-9 Ly 37 1 38 23 35 58 59 4 1 3
PM4340 Ly 52 52 21 23 44 44 4 0.7 3.3
PM4343 Ly 77 1 78 7 9 16 17 6 1 5
PM4314 Ly 43 2 45 21 22 43 45 12 4 8
PM4315 Ly 76 1 77 4 9 13 14 10 3 7
PM43416 Ly 27 1 28 19 16 35 36 37 13 24
PM4347 Ly 30 2 32 28 37 65 67 3 1 2
PM43418 Ly 36 2 38 14 23 37 39 25 4 21
PM4319 Ly 39 3 42 16 38 54 57 4 1.2 2.8
PM332 It 56 4 60 6 28 34 38 1.4 4.6
PM33-3 Iyt 80 2 82 0 13 13 15 5 1 4
PM33-6 It 76 2 78 4 16 20 22 2 0.6 1.4
PM33-8 Iyt 43 2 45 7 28 35 37 20 5 15
PM33-40 It 52 3 55 5 25 30 33 15 3 12
PM33-42 Iyt 53 2 55 5 37 42 44 3 0.6 2.4
PM3313 Iyt 67 3 70 0 18 18 21 12 0.9 11.1

“Qp ;Qm ;K ;P ;Ls + ;Lv + ;Qt=0p +Qm;F=K+P;L=Ls +

Lv;Lt=Qp L
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Fig.2 QtF-L and Qm-¥-Lt diagrams for the sandstones from the Yarkant Group (after Dickinson 1983)
a = intracratonic; b = transitional continental crust; c¢ = uplifted basement; d = recycled orogen; e = dissected arc; f = transitional arc;

g = undissected arc

Lv 0.25 050 075 100l P 4 025 050 o015 1K
3 Qt¥F-L.Qm-¥-Lt.QpLv-Ls.Qm-PK
I. ;I ;I ;IV. ;V. ; VI (

Dickinson 1983)
Fig.3 QtF1 QmFdt Qpdvds and Qm-PXK diagrams for the sandstones from the Yarkant Group (after Dickinson 1983)
I. Recycled orogen; II. Continental block; III. Magmatic arc; IV. Collisional orogen; V. Subduction mélanges; VI. Island—

arc orogen
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I:
I =-0.04475i0,0.972Ti0, + 0.008AlLO0,-
0.267Fe, 0, + 0.208Fe0-3. 082MnO + 0. 14MgO +
2 13 0.195Ca0 + 0.719Na,0 -0.032K,0 + 7.51P,0;,
. +0.303
II:
. I =-0.421Si0, + 1.988Ti0,0.526Al1,0,-
21 0.551Fe,0,4.61FeO + 2.72MnO + 0.881MgO-
Bhatia 2° $i0, K,0/Na,0 Fe,0, + 0.907Ca0 -0.177Na,0 4.84K,0 + 7.244P,0;
MgO  TiO,.ALO, /Si0, +43.57
. Roser  (1986) (K,0/Na,0)-Si0,
. 4 . 13 ¢ 5
) (Sio, 50% )
Bhatia 4) ¢
( 4a) 3 : ( 5b)
i N 3
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o 3
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( 4¢) N
2 (%)
Table 2 Major element contents( %) in the sandstones from the Yarkant Group
Si0, | ALO; | Fe,O, FeO Ca0 MgO K,0 Na,0 | TiO, P,0, MnO S
PO6-7 83.74 7.26 3.20 0.125 0.280 0.250 2.13 0.086 0.170 0. 066 0.105 0.011 2.42
PO616 85.84 6.81 1.59 0.133 0.270 0.300 2.09 0.637 0.202 0.035 0. 046 0.039 1.86
P42-24 45.54 10. 67 1.16 2.16 16.75 2.14 1.56 1.58 0.495 0.153 0.088 0.031 17.51
P333 80.70 6.90 0.598 0.687 2.92 0.670 0.634 2.56 0.336 0.038 0.054 0.014 3.76
P3343 72.82 7.44 0.601 1.97 4.95 1.31 1.15 2.11 0.402 0.076 0.123 0.050 6.89
P3344 48.26 2.42 0.482 0.727 41.07 1.17 0. 190 0.704 0.162 0.041 0.069 0.028 34.53
P3345 59.05 3.85 0.647 0.830 32.92 2.46 0.489 0.571 0.182 0.057 0.072 0.009 28.72
Pmd7-09 | 71.04 10.57 0.638 2.37 4.42 0.832 1.58 2.55 0.420 0.072 0.058 0.013 5.24
Pmd742 | 55.25 4.58 0.356 1.03 36.11 0.781 0.713 0.982 0.180 0.055 0.078 0.014 29.71
Pmd734 | 76.82 11.30 0.355 1.44 1.04 0.385 3.22 3.06 0.408 0.037 0.038 0.010 1.66
P4343 80.38 9.22 0.655 2.21 0.680 0.611 1.01 2.32 0.305 0.055 0.048 0.005 2.30
P4348 76.03 10.78 0.925 1.93 1.78 0.630 1.54 2.36 0.344 0. 046 0.045 0.008 3.38
P4349 83.86 5.64 0.564 1.98 0.680 0.360 0.700 0.065 0.193 0.024 0.026 0.006 2.76

4CP-MSDY938 X
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Fig.4 Plots of discriminant scores along Function I versus Function II for the sandstones from the Yarkant Group (modified from

Bhatia 1983)

PM = passive margin; AM = active continental margin; CIA = continental island arc; OIA = oceanic island arc. a. Yarkant Group;

b. Shalitashi Formation; c. Yangye Formation; d. Targa Formation
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Fig.5 (K,0/Na,0)-8i0, diagram for the sandstones from the Yarkant Group

a. Yarkant Group; b. Shalitashi Formation; c¢. Yangye Formation; d. Targa Formation
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Fig.7 Upper continental crust-normalized trace element spidergrams(after Taylor 1981)

a. Yarkant Group; b. Shalitashi Formation; c. Yangye Formation; d. Targa Formation
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6 (  Bhatia 1986)
OA ;CA ;AM ;PM . a. ;b. e, >d.

Fig.6 Th-Co-Zr/10 plots of the sandstones from the Yarkant Group for tectonic setting discrimination (modified from Bhatia et al.
1986)
OA = oceanic island arc; CIA = continental island arc; AM = active continental margin; PM = passive margin. a. Yarkant Group; b.

Shalitashi Formation; c¢. Yangye Formation; d. Targa Formation
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8 ( Floyd 1991)
:1. + ;2. ; 1. ;2.
Fig.8 Trace element discrimination plots of the graywackes for tectonic setting discrimination(after Floyd et al.  1991)

Left: 1 = continental island arc + active continental margin; 2 = oceanic island arc; Right: 1 = passive margin; 2 = oceanic plate
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Nb.Hf.Zr.La.Ce . > LREE/ Y,
( HREE =1.56 ~3.36 Lay/Yby =4.12~7.19
2003) . o Eu
( 7¢) Ta. Bhatia
Nb.Sr + 5. 9
o ( 7d) N o ( 10¢)
Ba.Nb.Hf Sr.Cr.Yb 79.14 ~165.06 ppm N
Floyd > LREE/ Y HREE
o =2.88 ~4.66 > LREE/Y HREE =3
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N S o Eu (3Eu = Eu/Eu* =
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REE N S )
9 (Bhatia
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Fig. 9  Chondrite-normalized REE distribution patterns of the .
graywackes for tectonic setting discrimination (after Bhatia
1985) ) ’
1 = oceanic island arc; 2 = continental island arc; 3 = active i
continental margin; 4 = passive margin ’ (

5

(  Bhatia 1985)

Table 5 Variations in REE contents and ratios of the sandstones from different tectonic settings(after Bhatia 1983)

La 8+1.7 27 4.5 37 39

Ce 19 £3.7 59 +8.2 79 85

Lay /Yby 2.8+0.9 7.5+2.5 8.6 10.8
> REE 58 £10 146 £20 186 210
LREE/HREE 3.8+0.9 7.7+1.7 9.1 8.5
Eu/FEu” 1.04 £0.11 0.79 £0.13 0.6 0.56
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Fig. 10  Chondrite-normalized REE distribution patterns of the sandstones from the Yarkant Group(after Sun et al.  1980)

a. Yarkant Group; b. Shalitashi Formation; c¢. Yangye Formation; d. Targa Formation
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Provenance analysis of the Middle — Lower Jurassic Yarkant Group in the
Mazar tectonic mélange zone in western Kunlun Mountains

CHEN Fu-—gui KANG Kong-yue CHEN Bei<zhan YANG Wei ZHANG Jie CHEN Lin ZHU Da-

wei LI Tong—xuan
(No. 282 Geological Party Sichuan Geological Bureau of Nuclear Indusiry Deyang 618200 Sichuan China)

Abstract: The provenance analysis is conducted on the basis of the compositions and geochemical signatures of the
sandstones from the Middle — Lower Jurassic Yarkant Group in the Mazar tectonic mélange zone in western Kunlun
Mountains. The tectonic settings of the provenances consist of continental island arcs and oceanic island arcs during
the deposition of the Shalitashi Formation; continental island arcs associated with active continental margins during
the deposition of the Yangye Formation and active continental margins magmatic island arcs(oceanic island arcs
and continental island arcs) and passive continental margins during the deposition of the Targa Formation. The
results of research in this study may provide helpful information for the approaches to the tectonic evolution of
western Qinghai—Xizang Plateau.

Key words: western Kunlun Mountains; tectonic mélange; Yarkant Group; provenance; tectonic setting



