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Fig. 3 Macroscopic stratigraphic characteristics in the Kalagang Formation

in Qiakuertu area, northern margin of the Junggar Basin
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Fig. 4 The petrological characteristics of rhyolite and basalt in the Kalagang Group from

Qiakuertu area, northern margin of the Junggar Basin
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Q100-2 279.1 0.043076 0.001577 0.282989 0.000022 7.7 13.5 0.8 378 435 -0.95
Q100-4 285.9 0.033546 0.001249 0.283067 0.000019 10.4 16.5 0.7 263 250 -0.96
Q100-6 278.0 0.04192 0.001575 0.283034 0.000022 9.3 15.1 0.8 313 333 -0.95
Q100-7 279.2 0.050114 0.001842 0.283002 0.000026 8.1 13.9 0.9 362 409 -0.94
Q100-9 280.5 0.039774 0.00147 0.283048 0.000022 9.8 15.7 0.8 292 299 -0.96
Q100-10 278.6 0.047296 0.001738 0.282925 0.000018 5.4 11.2 0.6 473 583 -0.95
Q100-12 278.1 0.144944 0.002587 0.283079 0.000025 10.9 16.5 0.9 255 243 -0.92
Q100-13 279.3 0.174945 0.003067 0.283089 0.000027 11.2 16.8 1.0 244 225 -0.91
Q100-14 281.1 0.105709 0.00193 0.283121 0.001575 12.3 18.2 0.9 189 138 -0.94
Q100-15 278.0 0.1735 0.003014 0.283028 0.001842 9.1 14.6 1.0 335 364 -0.91
Q100-17 278.1 0.182013 0.003294 0.283075 0.00147 10.7 16.2 1.0 266 260 -0.90
Q100-19 2717.5 0.167168 0.002968 0.283024 0.001738 8.9 14.5 0.8 341 373 -0.91
Q100-20 281.3 0.142642 0.002478 0.283039 0.000025 9.4 15.2 0.9 314 331 -0.93
Q100-21 278.6 0.110063 0.00207 0.283051 0.000028 9.9 15.6 1.0 293 300 -0.94
Q100-22 278.5 0.101406 0.001809 0.283103 0.000028 11.7 17.5 1.0 215 179 -0.95
H L RPESEOT AKX TR ET (S WHEEE 5% ,2016) .
[ (176Hf)] ~ [n(ﬂﬁLu) ) (P,\,_ 1) [n(ﬂﬁHf)] [ (176Hf)]
n( ""HI) n('THH 1 n( THF) n( HF)
() = 10000 - le; Topp=—- Inq1 +
[11(176Hf) _[n(176Lu) (Mo 1) [11(176Lu)] [n(176Lu)
n('7Hf) ciuryo  Lad ) CHUR / n('"THF) ("Hf)
[n( 76T 0)
177
See= Js n( 7 HE)
Toyace = Tom= (Tpw = 8) + _ 5 [T —
Jee=Som [n( '7(’Lu) ]
n( 177Hf) CHUR
176 176 176
6 _ " n(°Lu) n(CPHO T o b n(°Lu) _
;H\:'T';/\(” Lu)= 1.865x10 1/ a ( Schere et al., 2001) ; [n(]77Hf) n(]77Hf) qﬁﬁ;ﬁ:{ﬂ”;fﬁ; n(l77Hf) . = 0.0332+0.0002,
S CHUR
n( "°Hf) ) n( " Lu) n( °HF) .
77 = (.282772+0.000029 ( Blichert-Toft et al., 1997) ; 7 = 0.0384, 77 = 0.28325 ( Griffin et al.,
n(""Hf) CHUR,0 n(THE) 1 py n(THE) 1y
(]76Lu) [n(]76Lu)
n(Lu) n("TTHE) Jif’JJLm n("THF) o
2000 ; 177 = 0.015; fec = = 15 fs= frwmes fou = —— 1; ¢t NESAE R
n(THE) 1 g I:IL(”GLU):I [n(”GLu)
n( 177Hf) CHUR n( 177 Hf) CHUR
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Thee (1) of each zircon is calculated according to the respective
ages of the samples. The data of the £, () from Carboniferous

thyolite in the Yun Kara area are derived from Li Di et al. 2013&
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Fig. 8 10000Zr/Ti0,—Si0,(a) and Si0,—K,O0(b) diagrams of rhyolite and basalt

in the Kalagang group from Qiakuertu area, northern margin of the Junggar Basin(reference to Deng Jinfu et al., 2015b&)
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Fig. 9 Hark diagram(a) ~ (i) of rhyolite and basalt in the Kalagang group from Qiakuertu area,

northern margin of the Junggar Basin
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RIABRIEGRERBBRRLE XRETETE (%) SMETER (107 ) MHELTE(x107°) SHER
Table 3 Major( %) , trace (x10™°) and rear earth elements ( x10™°) compositons of rhyolite and basalt
in the Kalagang Group from Qiakuertu area, northern margin of the Junggar Basin

G Q-100 ‘ Q-16-4 ‘ Q-16-9 ‘ 1.2650-b1 ‘ Q-16-18 | L2650-b42 ‘ 0-16-21-1 ‘ L-2650-b21 ‘ 0-16-21-2 ‘ L-2650-b35
aARE ks &) 3w
Si0, 75.46 74.85 74.74 79.6 75.84 51.99 51.61 57.11 52.09 51.88
TiO, 0.17 0.18 0.18 0.14 0.16 2.09 2.1 1.1 2.12 2.14
Al, 04 12.01 12.5 12.65 10.21 11.54 15.72 15.79 16.04 15.9 16.03
Fe, 04 1.61 0.87 0.91 0.93 1.35 5.09 4.82 4.45 5.01 4.78
FeO 0.48 0.38 0.45 0.45 0.34 4.9 5.08 2.46 4.86 5.07
MnO 0.01 0.02 0.02 0.03 0.03 0.16 0.18 0.1 0.16 0.15
MgO 0.13 0.08 0.08 0.25 0.06 3.96 4.01 4.38 3.91 3.8
CaO 0.24 0.13 0.11 0.17 0.15 7.19 7.19 5.76 7.12 7.29
Na, O 3.04 2.38 3.41 0.92 1.06 4.01 3.79 3.95 4.01 4.27
K,0 5.49 6.58 6.26 5.72 8.29 1.29 1.46 1.66 1.58 1.09
P,04 0.01 0.01 0.02 0.01 0.02 0.88 0.9 0.48 1.1 1.08
ek 1.04 1.15 0.76 1.12 0.79 1.58 1.53 1.64 1.41 1.68
CO, 0.17 0.17 0.17 0.17 0.17 0.09 0.17 0.17 0.17 0.17
H,0" 1.15 1.2 0.66 1.16 1.1 1.75 1.95 2.22 1.98 2.06
a8 101.01 100.5 100.42 100.88 100.9 100.7 100.58 101.52 101.42 101.49
Li 17.6 40.4 40.9 22.1 15.5 12.1 12.8 14.5 12.7 21.8
Be 5.75 6.8 7.64 4.63 5.91 2.02 2.07 1.8 2.19 2.25
Cr 0.81 0.95 1.46 1.09 1.42 51.5 52.5 101 48.6 49.1
Mn 32.3 83.6 74.5 211 196 1265 1423 843 1340 1169
Co 0.17 0.21 0.14 0.36 0.35 27.4 28 23.6 28.3 27.2
Ni 0.18 0.46 0.32 0.35 0.53 26.2 26.8 53.6 28.1 26.2
Cu 3.31 4.35 4.53 6.39 5.95 47.8 38.5 34.9 29.1 26.7
Zn 61.1 43.8 56.5 59.8 50.3 132 145 96.9 118 116
Ga 20.6 20.4 19.5 16.6 19.5 20 20.2 18.4 20.3 20.2
Rb 142 136 133 164 181 40.2 33.8 28.3 35 51.4
Sr 9.05 13.9 11.7 17.5 13.8 744 697 575 683 759
Mo 0.45 1.4 2.07 4.73 1.25 2.04 1.94 1.75 1.92 1.96
Cd 0.05 0.09 0.11 0.1 0.06 0.16 0.22 0.07 0.15 0.1
In 0.11 0.12 0.13 3.5 0.1 0.09 0.09 0.07 0.11 0.11
Cs 2.45 3.75 2.59 75.8 2.44 5.39 3.23 2.09 3.17 10
Ba 10.1 32.1 8.37 0.79 122 626 658 679 582 766
Tl 0.45 0.39 0.4 23 0.49 0.17 0.13 0.14 0.11 0.38
Pb 21 14.4 23.8 1.77 24.6 7.15 8.46 9.86 7.49 8.13
Th 13.4 12.7 13.5 11.9 13.6 1.9 2.11 3.81 2.07 1.94
U 4.36 5.14 5.84 4.26 4.54 0.9 0.87 1.82 0.8 0.71
Nb 37 43.5 41 33.2 36.8 19.6 19.8 14.1 21.1 21.1
Ta 2.7 2.79 2.75 2.26 2.58 1.24 1.34 0.78 1.18 1.2
ZIr 531 656 662 466 556 388 392 295 389 389
Hf 16.2 21.9 19.1 14.3 16.4 8.31 8.47 7.05 8.54 8.54
Sn 7.34 7.36 6.37 6.24 6.83 2.03 1.96 1.81 2.02 2.27
Sh 2.18 2.67 1.83 3.06 0.59 0.06 0.06 0.09 0.08 0.08
Ti 900 989 962 796 890 13418 13540 6507 12971 13125
\ 0.63 2.79 2.67 1.55 1 1.05 0.37 0.39 0.29 0.3
As 7.97 42.4 182 5.46 9.52 2.46 3.53 2.39 4.03 3.27
AY 0.46 7.02 16.7 4.29 2.08 234 235 136 239 239
La 31.5 59.6 94.6 68.1 76.6 40.2 41.1 33.9 40.2 39.9
Ce 68.1 115 185 143 149 88 90.7 66 90.3 90.3
Pr 9.11 15.3 23.8 16.9 19.7 11.9 12.3 8.5 11.7 11.7
Nd 33 52.1 82.5 57.4 68 49 49.4 36.2 50.4 53.8
Sm 7.64 10.4 15.8 11.3 13.5 10.1 10.2 6.76 10.6 10.3




%6 M VR . TR 2R R SR A T IR TR M IX. 8 0 WU X, e 1 2 b o b 3R Ak A R AE B v s B L 1405
RS Q-100 ‘ Q-16-4 ‘ Q-16-9 ‘ 1.2650-b1 ‘ Q-16-18 L2650-b42‘ Q-16-21-1 ‘L-2650-b21‘ Q-16-21-2 ‘L-zsso-ms
e W TR

Eu 0.26 0.35 0.43 0.37 0.4 2.89 2.93 1.74 2.88 3.04
Gd 7.89 9.55 12.6 9.46 11.3 9.61 9.82 6.56 9.78 9.89
Th 1.83 2.08 2.42 1.86 2.26 1.55 1.61 0.99 1.54 1.49
Dy 11.5 12.7 13.7 11.2 13.2 8.35 8.67 5.71 8.84 8.96
Ho 2.49 2.67 2.83 2.35 2.74 1.69 1.74 1.04 1.66 1.57
Er 7.66 8.02 8.24 7.06 8.18 4.74 4.81 2.98 4.58 4.58
Tm 1.18 1.22 1.21 1.11 1.25 0.66 0.68 0.46 0.73 0.73
Yb 7.69 8.03 7.92 7.54 8.28 4.34 4.46 2.8 4.28 4.2
Lu 1.18 1.2 1.19 1.14 1.28 0.66 0.67 0.45 0.69 0.66
Se 3.99 4.98 4.84 4.48 3.87 22.9 22.7 17.6 24.9 24.8
Y 61.5 64.9 71.4 59.2 70.6 43.3 43.6 30.2 45 44.5
F45.1) ,KTF 40, U LA K R TR 51 FRER
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Fig. 10 Chondrite-normalized REE patterns(a), (b) and primitive mantle-normalized trace element spider(c) .(d) diagrams for

rhyolite and basalt in the Kalagang Group from Qiakuertu area, northern margin of the Junggar Basin ( After Sun and McDongough,

1989)
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Table 4 Age of intrusive and volcanic rocks from Qiakuertu area,northern margin of the Junggar Basin
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Geological and Geochemical Features of the Permian Bimodal Volcanic Rocks

in the Qiakurtu Area, Eastern Junggar Basin, Xinjiang,

and Their Tectonic Significance

TANG Hejun"? | MENG Guixiang"” , YANG Yueqing"> ,DENG Zhen'? |
YAN Jiayong"* ,QI Guang'*’, XUE Ronghui'*
1) China Deep Exploration Center—SinoProbe Center ,China Geological Survey & Chinese Academy
of Geological Sciences, Beijing, 100037 ;
2) MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese

Academy of Geological Sciences, Beijing, 100037

Objectives: There were large scale volcanic rocks strata of Permian in East Junggar Basin, Xinjiang. the

Kalagang Group is mainly intermediate acid volcanic rocks, local bimodal volcanic rocks. This artical based on

Kalagang Group bimodal volcanic rocks

rthyolite and basalt, to discusses the Late Paleozoic tectonic setting in
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the Qatukatu area, Eastern Junggar Basin. Combining with the previous research results, attempts to determine and
explore the Early Permian tectonic settings provide the basis for defining the closure time of the Junggar Ocean and

revealing the tectonic evolution of East Junggar Basin.

Methods: This artical based on Kalagang Group bimodal volcanic rocks rhyolite and basalt, to research
the petrology, geochronology, geochemistry.

Results: Zircon LA-ICP-MS U-Pb results showed that the rhyolite and basalt ages were 279.5 and 280.4 Ma,
indicating the formation age of the volcanic rocks of Kalagang Group producted in the early permian. The rhyolites
have high Si0,, K, 0, Na, O, Al,0,, CaO and low MgO. The REE distribution map shows a “Yan style”
distribution and Eu is a negative anomaly.The elment of Ba, Nb, Ta, Sr, P and Ti are loss shown on the trace
elemental normalization map.The basalt samples have a slight negative anomaly of Eu, enrich large ion lithophile
elements, depletion of high field strength elements Nb,Ta, and loss of Ti; the average value of eHf () of rhyolite
zircons is +15.3, T, (305 Ma) and Ty,(cc) (320 Ma) ages are similar to their formation age(279.5 Ma).

Conclusions: The bimodal volcanics in this area are not homologous, rhyolite is the result of the mixing of the
mantle magma and the melt crustal source. The Qiakuertu region was completely closed before the Early Permian,
and was in post-collision tensioning and bimodal volcanic rocks were the product of post-collision extensional
tectonic setting.The possibility of the existence of the old Precambrian crystalline basement in the Junggar basin
indicates that the area has good potential for oil and gas exploration.

Keywords: bimodal volcanic rocks ; geochemistry ; geological significance ;east Junggar Basin
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