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Ocean-Continent Subduction within the Paleotethyan
Archiopeligic Ocean from Muztag Ophiolite
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Abstract: The former studies show that the M uztag ophiolite outcropped in the East Kunlun area of Xinjiang Uygur Autono-
mous Region formed in the supra-subduction zone environment. The petrological and mineralogical characteristics of meta-
morphic peridotites of this ophiolite are analyzed in order to further study the type of the subduction zone. Thin-section ob-
servations show that the olivines of metamorphic peridotites exist in three textures: metamorphic relict, metamorphic recrys-
tallizition and orthopyroxene melting crystallizations. Microprobe analyses show that they have stable and low Fo range of
87.8—89. 5. The orthopyroxenes show metamorphic relict and melting relict textures with low En of 88— 90 and a wide
range of Al,0; content of 2.90%— 5. 13%. The spinels develop xenomorphic-semi-automorphic textures with Cr*(=Cv
(CrtAD) mainly distributing in two ranges of 0. 508—0.723 and 0. 100— 0. 118, respectively. Based on the petrological
and mineralogical evidences together with the era and tectonic setting of the Muztag ophiolite it can be concluded that the
ophiolite formed in the supra-subduction zone w here the oceanic crust subducted down to the continental arc with thick conti-
nental crust, and resulted from oceamn to-continent subduction within the Paleotethyan archiopelagic ocean in the East Kunlun
area of Xinjiang Uygur Autonomous Region.
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Table 1 Analysis of olivine compositions

oMC MR M RC oMC MRC
m7—1—2 m7—2—1 m7—2—2 m7—3 m7—4—2 m7—5—2 ml7—6 m17—10 ml7—11
Si0, 39.74 40. 06 39.87 39.74 40. 03 40. 02 40. 32 40. 36 40. 03
TiO, 0. 05 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01
ALO; 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.02
CnO;3 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 04 0. 00 0. 14
FeO 10. 55 10. 76 11.72 11. 19 11. 56 10. 86 10. 14 10. 29 10. 11
MnO 0.24 0.11 0. 27 0.25 0.25 0.26 0.07 0. 05 0.02
MgO 48. 81 49. 27 47.16 48.12 46. 83 48.93 48. 36 48.78 48.13
CaO 0. 00 0.11 0. 00 0. 05 0.01 0. 04 0. 04 0. 00 0.01
CoO 0.09 0. 00 0. 00 0. 00 0. 00 0. 00 0.27 0.21 0.15
NiO 0. 66 0.79 0.47 0.55 0.36 0.92 0. 45 0.35 0. 45
K,0 0. 00 0. 06 0. 02 0. 00 0.02 0.03 0. 04 0. 00 0. 00
Na,O 0. 00 0. 00 0.22 0. 00 0. 00 0.07 0. 00 0. 00 0. 00
P,0s5 0.16 0.24 0.19 0.23 0.28 0. 14 0.32 0.07 0.29
Zn0 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
V5,05 0.12 0.03 0. 09 0.12 0.11 0.09 0.01 0. 00 0. 00
100. 41 101. 42 100. 02 100. 26 99. 46 101. 38 100. 96 100. 11 99. 36
Fo 89.2 89. 1 87.8 88.5 87.8 88.9 89.5 89. 4 89.5
: MR. ;s MRC. ; OMC. ( ) ;
(
2 0 En . 88 ~90. AlLOs; .
Table 2 Analysis of orthopyroxene compositions 2.90% ~5.13 %,
=
H (3 ) 2 ’ CI'
ml7— ml7— ml7— m7— m7— m7—
11 10 6 51 6-3 6-1 0.508 ~0.723,
Si0,  53.92 54.43 55.09 53.48 5450 53.61 , Cr®  0.100~0. 118,
TiO, 0. 06 0. 00 0. 09 0.23 0. 00 0. 08
ALO3 4. 44 4. 11 3.62 5.13 2.90 4.33 ’
Cry03 0.18 0.28 0. 26 0. 50 0.33 0.27
FeO 6. 60 7.28 7.28 6. 46 6. 67 6. 80 3
MnO 0.17 0. 00 0. 00 0.27 0. 00 0.28 ’
MgO 31.85 31.97 32.91 32.03 335 32.6
CaO 0. 46 0.21 0.32 0.53 0.23 0.24 Arai (1994)
CoO 0.11 0. 00 0. 00 0. 00 0. 00 0.02
NiO 0. 06 0.17 0. 06 0.23 0.20 0. 00 ’ o (OSMA)
K,0 0.03 0. 06 0.02 0.01 0. 00 0.02 y s
Na, O 0. 00 0. 00 0. 00 0. 00 0. 00 0.43 (
P, 05 0. 40 0. 46 0.23 0. 29 0.41 0.32 ’
Zn0 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 ) Fo
Vv .2 .02 . . 1 .01 =
05 029 0,02 0.00 0.0 @10 0.00gg 7.-90.4,Cr" 0.09~0. 15, ,
98.57 98.99 99.88 99.16 9884 99.01 ,
Wo 0.9 0.4 0.6 1.1 0.4 0.5 St. Paul s Rocks. Zabargad
En 88. 8 88.3 88. 4 89.9 89. 6 89.1 (Bonatti et al. , 1986 )’
Fs 10.3 11.3 11.0 10. 1 10.0 10. 4 #
Fo~Cr ,
Fo
89.1~89.5, ’
(Bonatti and Mi-
s , chael, 1989) (Arai, 1994).
. (1 ) Fo ’ 87.8 ~ ’ s

89.5, : (2) ,
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Table 3 Analysis of spinel compositions

m24—1 m24—2 m24—3 m24—4 m24—5 m24—6 m24—7 m24—8 m24—9 m24—10 m24— 11 m24—12

Si0» 0.27 0.31 0.23 0.24 0.14 0.43 0.22 0.22 0.32 0.23 0.24 0. 37
Ti0, 0.07 0.17 0.18 0.26 0.34 0.35 0. 00 0.07 0.22 0.02 0. 00 0. 38
Al O3 13. 83 17.76 18.32 16. 61 18.38 16. 44 27.16 14. 35 18.17 26. 40 26. 60 21.93
Crz 03 53.90  49.67 48.49 51.13  50.08 50. 66 41.87 54.32 48. 94 4.06 42.58 46. 69

FeO 18.57 18. 56 18.53 18. 95 18. 60 18. 84 15.98 19.53 18. 90 15.98 15.74 18. 18
MnO 0.17 0. 04 0. 01 0. 00 0.25 0.32 0. 00 0. 04 0.35 0.10 0. 00 0. 02
MgO 11.72 11.38 11. 51 11.57 11.76 10. 98 14. 32 11.25 11. 46 14. 02 13.91 12. 49
CaO 0. 00 0.03 0. 02 0.01 0.07 0. 01 0. 05 0.07 0. 01 0. 02 0.09 0. 06
CoO 0. 06 0.02 0.09 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 06

NiO 0. 31 0. 19 0.10 0.79 0.07 0.52 0.02 0. 15 0. 00 0. 06 0.36 0. 00
K,0 0. 00 0.03 0.03 0. 00 0.16 0. 00 0. 01 0. 00 0. 00 0. 00 0. 14 0. 00
Na,0 0.77 1. 00 0.74 0. 00 0. 00 0. 21 0. 15 0. 00 0.33 0. 00 0. 00 0. 00
P>0s 0. 01 0. 00 0. 05 0.11 0. 00 0.07 0. 00 0. 00 0. 00 0. 05 0. 00 0.09
Zn0 0.17 0.62 0.13 0. 00 0.14 0.32 0.11 0. 00 0.13 0. 35 0. 00 0. 00
V.05 0.16 0. 08 0. 14 0.18 0. 00 0. 05 0. 10 0. 00 0.19 0. 09 0.11 0.07

100. 01 99. 86 98. 57 99. 85 99.99 99.20 99.99 100. 00 99. 02 9. 38 99. 77 100. 34
Cr# 0. 723 0. 652 0. 640 0. 674 0. 646 0.674 0. 508 0.717 0. 644 0.517 0.518 0. 588
Mg * 0.614 0. 609 0. 591 0. 544 0. 559 0.539 0. 645 0.538 0.558 0. 630 0. 630 0. 560
:Cr7=Cr/ (CrtAD; Mg = Mg/ (M gt Fe2' ).
’ ’ Fo
b
) LU*
zon  (Schiano et al., 1995).
b b
b
, _
( » 2006 ),
b
2 Cr/ (AH-C— Mg/ (Mg+Fe?") R R
( . 1992; Dick and Fisher, 1984) ,
Fig. 2 Discriminating diagram of Cr/ (Al+ Cr)-Mg/ (Mg+
b b
Fe*™) of spinel for tectonic setting C # _
’ r ’
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b
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