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Fig.1 Geological sketch map of the Har Tolgoi area, Inner Mongolia

Mz—Cz—Mesozoic—Cenozoic ; P,zs—Zhesi Formation ; Pyds—Dashizhai Formation;P;h—Early Permian basalt; C;bb—Benbatu Formation;

D 3 ~Early Devonian ophiolite block; D, v —Early Devonian volcanic block; D; f —Basalt block ; D;sr—Chert block ;sm—Matrix of ophiolite mélange
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Fig.2 Chondrite—normalized REE patterns for boninite

and basalt
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Fig.3 MORB—normalized trace element patterns for

boninite and basalt
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Table 1 Contents of main elements and trace elements and some parameters

FE'5 |3GS4026-2 3GS2017-3 3GS2273 | 3P26GS50 [3P33GS8-1 3GS1035-3 3P3-1GS5-2/3GS5012-1 3GS5003 3GS1035-1
PR | Zzdes Zulh ML Z R | TR S B ORI AR WA
Si02 53.44 4848 52.37 49.81 47.68 52.15 56.07 44.40 46.64 54.02
TiO2 1.48 2.19 1.79 1.23 0.20 0.67 1.60 0.09 0.02 0.04
AlOs3 14.91 14.48 18.06 16.21 14.86 15.95 16.43 3.57 1.32 2.83
Fex03 3.26 10.68 4.43 2.90 0.03 6.99 5.96 11.19 9.21 8.80
FeO 7.45 424 6.56 6.95 5.14 1.72 4.15 1.12 0.29 1.53
MnO 0.16 023 0.21 0.15 0.12 0.17 0.14 0.15 0.12 0.27
MgO 7.24 444 4.73 8.56 8.50 9.57 3.19 39.06 41.85 30.50
CaO 6.87 11.11 5.18 11.22 23.01 9.20 7.72 0.15 0.24 1.78
NaxO 4.78 3.52 5.56 2.39 0.37 2.81 3.99 0.05 0.16 0.07
K20 0.22 041 0.85 0.44 0.06 0.69 0.27 0.11 0.10 0.17
P20s 0.18 023 0.26 0.13 0.03 0.08 048 0.11 0.03 0.01
LOI 3.05 1.79 3.02 1.93 3.06 2.00 2.02 13.30 12.94 14.63
Mg" 55 36 44 61 75 68 37 86 89 85
Cr 356.7 233 357.8 2743 211.1 296.2 28 2351.7 2984 2789.3
Ni 715 92.4 129.2 87.9 70.6 135.6 11.7 1052.6 2208.1 2455.9
\% 236.6 321.8 243.5 197.6 96.2 198.7 155.1 65.3 583 57.4
Co 31.8 20 30 28.6 20.6 324 17.5 50 542 62.2
Y 40.05 43.84 52.86 262 10.33 33.19 42.17 22 0.736 1.13
Ba 111 87 167 96 52 287 295 92 93 174
Nb 8.5 10 24.6 8 53 3.8 8.7 39 3.6 25
Rb 12.8 17 11.6 11.8 75 154 7.7 8.4 49 57
Sr 163.2 119.7 179.4 179.2 56 187.6 145.8 135 14 131.8
Th 4.5 3.8 6.1 6.3 59 3.6 2.1 54 19 2.1
Zr 112.7 139.8 141.5 919 14.5 36.4 55.9 14 15 13
La 8.14 6.43 26.37 6.41 233 5.58 8.76 0.93 0.731 1.15
Ce 2297 18.21 44.2 21.48 4.79 14.28 24.84 2.05 1.178 238
Pr 2.73 298 6.1 1.92 0.52 1.67 279 0.19 0.109 0.16
Nd 12.83 14.76 25.02 7.82 2.36 6.76 13.26 0.73 0.358 0.53
Sm 3.69 4.88 5.8 221 0.65 1.99 4.4 0.16 0.066 0.08
Eu 1.27 1.64 2.04 0.81 0.63 0.69 1.58 0.05 0.023 0.06
Gd 4.68 6.28 6.88 2.79 0.89 245 549 0.17 0.055 0.1
Tb 0.88 123 1.19 0.52 0.17 0.49 0.99 0.03 0.008 0.02
Dy 6.1 795 7.4 3.34 1.12 3.48 731 0.22 0.052 0.08
Ho 1.34 1.78 1.63 0.78 0.26 0.7 146 0.05 0.01 0.02
Er 3.91 5.02 4.78 221 0.7 2.11 4.16 0.15 0.031 0.06
Tm 0.59 0.7 0.65 0.32 0.12 0.31 0.59 0.03 0.004 0.01
Yb 3.45 4.17 4.06 2.07 0.76 2.12 391 0.16 0.025 0.07
Lu 0.5 0.56 0.58 0.29 0.12 0.34 0.6 0.03 0.005 0.01
3 REE 75.79 79.03 142.39 54.15 16.07 44.12 82.38 5.71 3.06 5.60
(La/Yb)n 4.58 1.03 4.34 2.07 2.05 1.76 1.50 3.89 19.55 10.99
(La/Sm)y 1.36 0.81 2.81 1.79 221 1.73 123 3.59 6.83 8.87
(Gd/Yb)x 1.08 1.20 1.35 1.07 0.93 0.92 1.12 0.85 1.75 1.14
¢ Eu 0.94 091 0.99 1.00 2.55 0.96 0.99 0.92 1.14 2.06
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Fig.4 Diagram of Cr—Y of basalt (Pearce, 1973)
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Fig.6 Diagram of Nb/Yb—Zr/Yb (Pearce, 1995)
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Fig.5 Diagram of Th—Zr—Nb of basalt(Wood, 1980)
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Fig.7 Diagram of Nb/Yb—Th/Yb
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Tectonic environment of ophiolites in the Har Tolgoi area,
Damao Qi, Inner Mongolia

XU Li—quan', DENG Jin—fu’

(1. Institute of Geological Survey of Inner Mongolia, Hohhot 010020, Inner Mongolia, China;
2. China University of Geosciences, Beijing 100083, China)

Abstract: Cumulates in ophiolites of the Har Tolgoi area, Damao Qi, Inner Mongolia, are represented by the
peridotite+pyroxenite+gabbro association, i.e. the PPG type. Boninite is recognized for the first time from gabbro
by petrochemical and geochemical studies, which provides petrological evidence for the tectonic environment of
ophiolites in the area. Basalt has the characteristics of MORDB and is enriched in components (e.g. Th) of the
subduction zone. In the mélange zone there occur Devonian island arc—type intermediate and intermediate—acid
volcanic rocks, which conformably overlie siliceous pelite. Based on the above —mentioned analysis, the authors
suggest that ophiolites in the area formed in a SSZ—type environment, i.e. at the time of initial subduction. New
oceanic crust formed above the subduction (fore—arc) zone and gradually evolved to an island arc.

Key words: ophiolite, SSZ type; boninite; Har Tolgoi area, Inner Mongolia
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