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1 — (a) (b.c)
Fig. 1 Tectonic location map(a) and the sketch map of the Carboniferous volcanic rock strata distribution(b c¢)
of the Bogda Harlik mountains area in Xinjiang
(a) (2012) ; 14— ;12— ; 13—
;15— ;16— ;19— o (b)) (c) 1: 20 1: 5
(a) Modified from Chen Shoude Zhang Liangchen et al. 2012; T 4—Junggar Hami block; T 2— Yilianhabierga rift basin; I 3—Bogda

;14—

tectonic belt; ] 4—Harlik tectonic belt; I 5—Dananhu Palaeozoic island arc; | 6—Turpan Hami Basin; | 7—Jueluotage taphrogenic

trough. (b) (c¢) Modified from 1: 200000 and 1: 50000 geological maps
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1 Si0, 46.86% ~ . Si0, 54.37% ~

48.75% ;Al, O, 14.68% ~ 16.46% TiO, 57.10% ; 1.4 ~2.3 n(Na,0) /n(K,0)

1.10% ~1.75% 1 .
(1.5%) :
(0.84%) Si0, 66.99% ~71.53% ;Al0,
° 12.77% ~ 13.78% MgO 0.56% ~
2 JR— J—

Fig. 2 The main section column of Carboniferous volcano — sedimentary strata in the Bogda Harlik mountains area in Xinjiang
1— 52— 33— ;44— 35— ; 6— 31— ; 8— 39— ;
10— ;11— ;12— ; 13— ;14— ; 15— ; 16—

;17—

1—andesite; 2—basalt; 3—breccia; 4—dacite; S—andesitic porphyrite; 6—rhyolite ;7—lithic tuff; 8 —crystal vitric tuff; 9—rhyolitic tuff; 10—

andesitic tuff; 11—dacitic tuff; 12—tuff; 13—tuffaceous sandstone pinch tuff breccia; 14—lithic sandstone; 15—tuffaceous siltstone; 16—

limestone ; 17—diabase gabbro
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Table 1 Average contents of major elements( %) trace elements( x10 ~°) and rare earth elements( x10 %) of

volcanic rocks in the Bogda Harlik Mountains area Xinjiang

1 2 3 4 5 6 7 8 9 10 11
10 5 6 9 5 3 1 6 6 3 7
Si0, 46.86 51.14 69.11 47.88 57.10 68.38 66.99 48.75 54.37 64.13 71.53
TiO, 1.18 1.73 0.65 1.75 0.87 0.60 0.65 1.10 1.47 0.92 0.35
Al 04 14. 68 15.70 14.19 15.70 16.29 14.35 13.78 16.46 17.10 15.00 12.77
Fe, 0, 10. 60 11.62 3.35 3.92 2.69 1.90 1.46 4.62 2.61 1.25 4.58
FeO 6.94 7.05 1.76 5.92 3.79 1.68 2.65 5.58 6.32 4.07 0.98
MnO 0.16 0.19 0.06 0.20 0.13 0.11 0.13 0.20 0.17 0.14 0.28
MgO 11.91 4.91 1.34 5.55 2.86 1.37 1.45 6.42 3.21 3.41 0.56
CaO 8.44 7.07 2.15 8.70 4.14 2.28 1.34 9.73 6.03 3.35 1.17
Na, O 2.49 3.83 5.93 3.68 5.80 5.48 5.11 3.48 4.44 3.88 3.68
K,0 0.58 1.23 1.24 0.76 1.50 1.40 3.57 1.14 1.51 1.11 3.83
P, 05 0.21 0.39 0.13 0.33 0.28 0.13 0.10 0.25 0.57 0.20 0.09
2.80 2.34 1.21 5.05 3.98 2.08 1.97 1.98 2.06 2.41 1.28
Cs 2.29 0.72 0.58
Rb 10.68 34.88 23.47 14.94 24.64 29.90 49.40 34.08 47.67 45.00 84.00
Sr 317.30 423.80 224.50 298.11 439.80 250.00 99.20 218.00 220.83 118.33 146.16
Ba 104.12 275.20 161.33 208.01 628.00 421.33 513.00 333.33 497.67 265.67 405.45
Nb 3.89 5.71 14.61 6.37 6.23 10. 60 19.20 6.53 8.00 8.80 11.04
Ta 0.30 0.41 1.17 0.43 0.61 0.70 1.32 0.47 0.64 0.73 1.00
Zr 95.06 142.60 401.17 143.97 148.80 252.67 579.00 117.17 185.50 240.33 348.03
Hf 2.68 3.98 12.35 3.88 3.78 7.67 16.40 2.20 3.78 6.77 8.83
Th 0.62 1.26 4.74 1.46 2.83 5.74 3.66 4.27 4.48 6.90 9.58
U 0.26 0.43 1.23 0.68 1.18 1.77 1.51 0.78 1.21 2.11 2.63
K 1477 4348 4619 6334 12430 11645 29623 19752
Ti 7001 9267 5925 10487 5220 4005 3900 5854 7256 4506 689
P 1102 1554 840 1613 1223 745 437 1144 1473 746 84
La 6.63 14.28 28.92 12.85 18.90 36.67 39.80 22.27 21.65 21.85 35.17
Ce 16.04 32.90 74.95 31.40 38.82 81.23 95.00 43.97 46.13 45.22 73.57
Pr 2.31 4.50 10.57 4.61 4.60 10. 14 13.20 5.90 6.26 6.46 9.76
Nd 10.96 20. 84 46.30 20.84 20.90 38.93 55.60 24.63 26.94 26.43 39.38
Sm 2.96 5.22 11.93 5.35 4.55 7.76 13.00 5.72 6.36 6.28 8.54
Eu 1.06 1.70 1.82 1.84 1.37 1.84 2.52 1.75 2.04 1.26 1.26
Gd 2.95 4.96 11.90 5.50 3.38 6.45 12.40 5.62 6.62 6.43 7.99
Th 0.56 0.88 2.45 0.91 0.65 1.03 2.23 0.89 1.09 1.10 1.40
Dy 3.36 5.12 15.57 5.55 3.54 5.52 14.30 5.23 6.52 6.75 8.49
Ho 0.72 1.11 3.52 1.05 0.66 1.02 2.78 1.04 1.33 1.36 1.78
Er 1.95 3.04 10.35 3.08 1.96 3.08 8.82 2.85 3.63 3.73 5.03
Tm 0.31 0.47 1.73 0.47 0.31 0.50 1.41 0.44 0.57 0.56 0.78
Yb 2.00 3.14 11.45 2.98 1.73 3.21 9.68 2.61 3.48 3.37 5.01
Lu 0.32 0.47 1.73 0.43 0.49 0.47 1.40 0.41 0.53 0.50 0.77
Y 17.60 27.66 89.92 31.74 20.96 33.80 24.70 25.77 32.15 37.56 46.13
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3 — TAS
( Le Bas 1986)

Fig. 3 TAS diagram of volcanic rocks of the Bogda Harlik
mountains area in Xinjiang(after Le Bas 1986)
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Fig. 4 Harker diagrams of volcano rock$s major elements of the Bogda Harlik mountains area Xinjiang (after Harker 1909)
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5 J—
( Masuda 1973)
Fig. 5 Chondrite-normalized REEpatterns for basalts of the
Bogda Harlik mountains area  Xinjiang ( values for

normalization from Masuda 1973)

2.3Ma 295.8 +2.8Ma.294. 5
+3. 6Ma(Chen Xijie et al. 2010) .

5

6 —
( Sun and McDonough 1989)
Fig. 6 PM-normalized trace element patterns of basalts of the
Bogda Harlik mountains area  Xinjiang ( values for

normalization from Sun and McDonough 1989)

7 _
Ta
Fig. 7 Hf/3—Th—Ta diagram of the Bogda Harlik
mountains area Xinjiang(after Wood 1980)
A— ;B—

;C— ;D—

Hf/3—Th—

8 _
Ti/100—Zr—3Y
Fig. 8 Ti/100—Zr—3Y diagram of the Bogda Harlik
mountains area Xinjiang(after Pearce and Cann 1973)
A— ;B C— ;
C D—
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Geological and Geochemical Features of Carboniferous Volcanic Rocks in

Bogda—Harlik Mountains Xinjiang and Thire Tectonic Significances

ZHAO Tongyang” XU Shiqi” ZHU Zhixin” LIU Xin® CHEN Chuan”
1) Xinjiang Institute of Geological Survey Urumgi 830000 ;

2) Xinjiang University Department of Geology Urumgi 830046

Abstract: Research on the natural rock combination and petrochemistry of different sections in Bogda—Harlik

mountain results show that the rock combination is basalt basaltic andesite andesite and dacite and rhyolite

composition different from the continental rift environment or extended alkalin bimodal volcanic rocks.

Geochemical characteristics show that the study area volcano rock mostly belong to calc-alkaline series enriched in

Al high Ti and HFSE depletion performance for the volcano arc environment. And consider that the evolution of

the carboniferous volcano activity may be associated with the Kanggurtag basin.

Key words: Bogda—Harlik ; volcanic rocks; rock associations; evolution of the oceanic basin



