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Liu Y,LiR S, Ji W H, Pan S J, Chen F N, Zhang H D. The pairing relationship between ophiolite and arc volcanic rocks
along western Jinsha River suture zone and its geological significance: Evidence from geochemistry and LA-ICP-MS zircon
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Abstract: A study of the field section of Duocai ophiolites mélange and Dangjiangrong volcanic rocks in Zhiduo area of western Jin-
sha River suture zone shows that ophiolites are mainly composed of gabbro, cumulate gabbro and basalt with the lack of the mantle
peridotite unit. XRF tests of fine—grained gabbro and basic lava and LA—ICP—MS zircon U—Pb dating of cumulate gabbro from sys-
tematic sampling of ophiolite mélange show that basic lavas can be divided into two series, i.e., OIB type and MORB—IAT transi-
tional type. The first series is not the member of ophiolite, and was involved in the mélange belt by tectonic emplacement. The sec-
ond series is a transitional type and has the special geochemical characteristics of MORB—IAT ophiolites. The gabbros have obvious
"TNT" slot in primitive mantle—normalized distribution patterns, evidencing that it has the "signal of island arc" feature; the gabbros,
together with the second series of basic lava, belong to the ophiolite. The single zircon U—Pb age of cumulate gabbro is 252.5Mat+
0.58Ma, which can be interpreted as the formation age of ophiolites. Duocai ophiolites and Dangjiangrong arc volcanic rocks are con-
sistent well in geochemistry with each other, their formation age and a comparative study of their other aspects indicate that they

have the paring relationship. Combined with the trench—arc—basin tectonic framework in the orogenic belt, the authors come to
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the conclusion that the Duocai ophiolites might have been formed in a fore—arc tectonic setting apart from the arc and close to the

trench, resulting from the continual subduction of the Jinsha Ocean at the end of Permian period.

Key words: Jinsha River suture; Duocai ophiolite; arc volcanic rocks; pairing relationship; geochemistry; LA—ICP—MS zircon U—

Pb age
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Table 1 Major elements, trace elements and REE content

of basic rocks in Duocai ophiolite mélanges

Hdh B15 BI6 B17 B04 B0S B06 B09 B10 D07
o LA ik
R HEVERE
25 F411 F52
Si0, 5032 5254 5211 4798 4848 4843 46.74 45.04 46.33
TiO, 1.01 1.12 1.08 2.50 2.60 2.13 0.98 1.21 1.38
ALO; 1524 1492  14.69 15.17 1439 1544 13.39 12.62 15.21
Fe,Os 2.08 2.25 2.29 1.86 1.79 1.92 2.81 3.29 3.59
FeO 8.85 8.60 8.30 10.72  10.71 9.55 8.18 8.81 8.44
MnO 0.18 0.17 0.17 0.19 0.19 0.18 0.16 0.17 0.17
MgO 7.57 6.66 6.88 6.36 6.05 6.79 12.27 13.20 8.62
CaO 9.74 9.72 10.78 10.20 1037  10.55 10.14 10.95 11.24
Na,O 2.77 2.02 1.55 2.37 2.54 2.31 2.09 1.48 2.54
KO 0.31 0.23 0.18 0.35 0.62 0.48 0.15 0.16 0.18
P,Os 0.19 0.16 0.16 0.37 0.39 0.31 0.11 0.12 0.14
LOI 1.79 1.66 1.89 1.83 1.83 1.89 3.13 3.09 223
HO" 0.44 0.26 0.26 0.36 0.29 0.49 1.39 1.21 0.66
Total 100.05 100.05 100.08  99.90  99.96  99.98  100.15 100.14  100.07
TFeO 10.72  10.62  10.36 1239 1232 11.28 10.71 11.77 11.67
Mg’ 0.56 0.53 0.54 0.48 0.47 0.52 0.67 0.67 0.57
Cr 222 178 191 163 147 215 1003 871 353
Ni 66.0 53.8 56.8 101 92.8 123 390 408 183
Co 66.9 67.2 64.4 62.6 55.8 585 72.5 74.1 65.4
Rb 8.67 5.52 5.48 16.3 20.8 21.5 0.85 1.55 0.89
Cs 0.21 0.40 0.15 0.68 0.69 0.85 0.039 0.055 0.028
Sr 308 204 229 405 457 394 185 127 293
Ba 130 93.2 51.8 185 211 217 40.9 49.7 252
v 309 319 340 341 337 305 283 323 328
Sc 413 39.6 42.1 32.7 322 30.2 33.8 28.2 36.5
Nb 5.29 6.02 6.07 22.5 23.1 18.5 1.93 1.90 3.59
Ta 0.26 0.42 0.41 1.50 1.52 1.21 0.12 0.12 0.23
Zr 68.3 97.1 96.7 178 180 145 51.3 70.2 72.2
Hf 1.91 2.63 2.62 4.34 4.40 3.58 1.41 1.87 1.96
U 0.51 0.96 0.98 0.81 0.84 0.68 0.067 0.12 0.11
Th 2.38 5.04 4.98 3.48 3.59 2.94 0.25 0.42 0.36
La 10.5 13.7 14.7 25.0 259 20.8 3.03 3.86 3.86
Ce 20.8 28.0 30.0 54.7 57.0 46.0 7.76 10.3 10.2
Pr 2.71 3.58 3.83 7.24 7.42 6.13 1.24 1.73 1.68
Nd 11.9 14.8 15.7 29.6 30.6 25.6 6.55 8.82 8.90
Sm 3.39 4.02 4.09 7.01 7.05 5.86 2.55 3.07 3.20
Eu 1.15 1.16 1.26 2.21 2.27 1.85 0.94 1.10 1.24
Gd 4.14 4.70 5.04 6.87 6.94 5.69 3.36 3.48 4.30
Tb 0.69 0.78 0.85 0.98 1.06 0.88 0.55 0.56 0.67
Dy 4.67 5.26 5.56 6.18 6.41 5.26 391 3.69 4.74
Ho 1.01 1.12 1.23 1.22 1.25 1.03 0.80 0.74 0.93
Er 2.76 3.04 3.23 3.27 3.26 2.75 222 1.93 2.51
Tm 0.39 0.44 0.45 0.43 0.43 0.37 0.30 0.26 0.34
Yb 2.54 2.89 3.06 2.74 2.83 2.30 1.91 1.59 2.03
Lu 0.39 0.43 0.45 0.42 0.42 0.34 0.29 0.24 0.31
Y 26.1 29.4 31.2 31.6 323 26.6 20.9 18.8 24.0
YREE 93 113 120 179 185 151 56 60 68
YLREE/ZHREE 1.18 1.36 1.36 2.34 2.37 2.35 0.64 0.92 0.73
(Th/Nb)y 3.77 7.02 6.88 1.30 1.30 1.33 1.09 1.85 0.84
(La/Yb)x 2.97 3.40 3.45 6.55 6.57 6.49 1.14 1.74 1.36
(La/Sm)y 2.00 2.20 232 2.30 2.37 2.29 0.77 0.81 0.78
(Gd/Yb)y 1.35 1.35 1.36 2.07 2.03 2.05 1.46 1.81 1.75
SEu 0.94 0.82 0.85 0.96 0.98 0.97 0.98 1.03 1.02

TE: B ITR S &R %; o AR L IT R A 107 Mg =MgO/(MgO +TFeO) (73 T40) 5

TFeO=0.8998Fe,O.+FeO ; iR AL BUE IE S % SRk [29]
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Fig. 5 Chondrite—normalized REE patterns and primary mantle—normalized trace element patterns of basic rocks
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