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Paleozoic volcanoes in Junggar Basin and its adjacent areas. Acta Petrologica Sinica, 28(7) :2381 —2391

Abstract This paper collects and analyses the 145 Paleozoic volcanoes in north Xinjiang, including 32 volcanoes on the edge of
Junggar Basin, which are clustered mainly in Boluokenu Mountain, Bogeda Mountain, Tuoli gold belt and Kerameili Mountain. They
can be divided into 3 classes, such as calderas, volcanic domes and volcano vents ( volcano necks). There are also 85 volcanoes in
Junggar Basin, which are primarily in the Ke-Bai fractured zone of the northwestern margin of Junggar Basin, 3 depressions
(Dongdaohaizi depression, Dishuiquan depression, Sannan depression and Wucaiwan depression) and 7 uplifts ( Baijiahai uplift,
Beisantai uplift, Dibei uplift, Dinan uplift, Sangequan uplift, Shixi uplift and Xiayan uplift). The volcanoes inside the basin are
principally controlled by Hercynian fault systems, along NE and near EW trending faults and most developed in the interjunctions of the
faults. The modification by late-stage weathering and leaching made the volcanoes difficult to identify. Remaining volcanic landforms,
changing trends of the volcanic lithofacies and the typical volcanic rock, such as the crypto-explosive breccia, are the typical marks of
the Late Paleozoic volcanoes in the field; and the concealed volcanic edifices are identified by the techniques of seismic identification
such as seismic slicing, analysis of the attribute and tectonic trend plane. The ages of the volcanic rocks are focused on from 340Ma to
320Ma and from 300Ma to 295Ma, corresponding to the subducting periods of West Junggar and East Junggar. From Early Carboniferous
to Late Carboniferous, the volcanic activities in Junggar Basin and its adjacent areas show a variation trend from undersea to
continental, from deep water to shallow water and from continental margin to intracontinental.

Key words Junggar Basin; Late-Paleozoic; Volcanoes’ distribution; Sedimentary environment
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Simplified geological map of the Junggar terrane in northern Xinjiang, NW China ( after Xiao et al.,2011)
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Fig.2 Map showing the distribution of volcanoes and Carboniferous-Lower Permian volcanic rocks in northern Xinjiang
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Fig. 4 Distribution map of the volcanoes and faults in Junggar Basin (faults and tectonic units from Zhou et al.,2009; source of

volcanoes see Fig.2)
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Table 1  Ages of the volcanic rocks in Jungger Basin and its adjacent areas
A A WA J5 4E % (Ma) V6% Sl
PUHER=E R IG /R IS 4l A O Ar Ar 296.7 (total age) JEVE K5 2006
PUHERSE IR X Ere e A Ar 283 £2 (FEAERR) JELE AR 2007
PUAER" /R HL X Py O Ar Ar 281.2 3.0 (JACF-HI4ER) SR A, 2007
PUHERSE IR HL X kA& A Ar 280 £2 (FEAERR) JELE A 2007
SRR PE I Py 0 Ar-* Ar 192.7 1.3 (FPH4EH#) #HAE, 2008
PG Boshchekul £k 7 2% K 1L, Saier {4 T LA MC ICPMS 405 +4 Chen et al.,2010
TG 7 1 IR LA MC ICPMS 400 £5 Xiao et al.,2011
PUHESRE AT o A LA MC ICPMS 391 +6 Yang et al.,2012
G oy BT X B LA MC ICPMS 357.5 5.4 SR 3K 2 2010
[iiifi3 ZE LA MC ICPMS 344 +3 Geng et al.,2011
TERE R AT K S 1L M X 8 1) 22 B T 2 4] B BECE LA MC ICPMS 339.4£1.9 B A, 2011
TERE R AT R S 1L b X 8 1) 22 B T 2 4] B BER A LA MC ICPMS 336.3£2.6 B A, 2011
U oy L X BEIA LA MC ICPMS 336.3£2.5 AR 3% % 2010
P Yoz LA MC ICPMS 336 +3 Geng et al. 2011
VYR E T FBE LA MC ICPMS 336 x4 Xiao et al.,2011
PG AEEFTS B LA MC ICPMS 334.9 (SE-(H) Zhang et al.,2011
Ve A kA€ LA MC ICPMS 332 £9 Xiao et al.,2011
U oy PR X BEIA LA MC ICPMS 332.1+3.0 B 5% 4 2010
[R5 Tt LA MC ICPMS 331 £9 Geng et al.,2011
i R R P B 1 .ﬁj‘m ﬁ’fﬂ‘ R LA MC ICPMS 329.5+3.2 A E IR 2009
TUK T 2 ’
Y A 11 A ik &= LA MC ICPMS 323 +5 Xiao et al.,2011
PG T v WECE LA MC ICPMS 315 4 Xiao et al.,2011
PG Y B 3 B LA MC ICPMS 308 £7 Zhang et al.,2011
THEVE JR 7 AU ARG 7R 0 25 21 LT A LA MC ICPMS 297.3 3.6 1 E R4, 2009
L T DX UL ) PR el K Ll PliES; Rb-Sr 339 £9 WEa, 2010
BRI K111 BRSNS s 3 EIIES, 2002
I A X L LR B Rb-Sr 295 FIIER, 2002
R AR R =2 3 Rl I S 6 P 1L 201 LRA SHRIMP 392.0£1.7 LV, 2010
i 7 - LR 7 b X LS I A P 1 L 4 ML 22 L0 SHRIMP 350.0 +6.3 WAEZESE, 2009
FRUER AT Sk b DX S22 BRFEL P L 21 LIE SHRIMP 345.6 £7. 1 B84 ,2010
B2 B LLZR T L Sk B S0 pry 2 L 26 MBER L SHRIMP 341.7 £2.7 AR ,2009
PO e A TS B IR A SHRIMP 342.6 U35 MK I, 2009
R R TS =5 2 el B E AR N Lh 4l 3w SHRIMP 339.2£2.7 FET4E, 2010
VU E A R TS B IR A SHRIMP 336.5 LIy FIAR K, 2009
VU E A R TS B IR SHRIMP 328.4 LIy FIAR K, 2009
PO DL FRPESE KA SHRIMP 328.1+1.8 LA, 2009
@%ffﬁgi%g‘éfi ;ﬁi%b ’ e SHRIMP 319.6 +9.8 AT 4, 2009
FERER AT =5 1 H P, IR L4l Edwe) SHRIMP 300.4 1.3 I EFEE, 2010
JRUENE SR LIR30 4 (X WMECE SHRIMP 275.6 2.8 FKkICICEE, 2009
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Fig. 6 Maps showing the distribution of volcanoes and Lithofacies paleogeography of Early Carboniferous ( above) and Late
Carboniferous (below) in northern Xinjiang ( sedimentary environment after Wu et al.,2008; Jin et al., 2009. source of volcanoes

see Fig.2)



2388

AR S E AR - P 1 9 A5 IR 20 A, 74 A LA i A F)
Pk o T 1 AR R KU 8 DR A AT KL W i A
PRI ALY 5 1] PO B TR A AR KL i X R
AR A A PR P K LA (0 58 25, 2010) o (4) iR
ik b R FNG R 1] B B LS A AT IR K R AT
SR KR 2 5 SR BRAR A, K DAL T EW i 5 NE
1] S PG T RS AL , ol s I L LR 22 3 B R 1 W 2 ) 24
BRABEA W 22 22 R T UKL 7 9 (£ 45T
&5 2010) ,,

3 HEERAHLKIIIR AR

DABRAT SCHR L S filt, Xof v MBS IR 4 b, 25 L DG VA M JR B
SR E AR T TRBE, KlE AR R
405 ~390Ma ( ZR HEVE /R Bt Z I K 1L 5% ), FiT 360 ~275Ma
PO BE (B 5 3R 1), SRBRENE IR XIS 7E e i 2 AR o S 0 7
FEWRI IS Sl o WEE R | = 3 At o 0 s BT
ENE IR Z M, A 392Ma, St B b A 1 300 1L i 2 i 55— 3T
340 ~320Ma, 300 ~ 295Ma > i 18 /R 25 P K 1L AR i 42 o
B, A R B A I T PG MEVE JR AR VERE /R T RIAE B A AR %, FL
B LT s [R) AN B T 7 9 B SR 338 A IR R
s, B KILATTRE R R T T 09 IS /K R HETE R 590
{iRULing:

A7 he I Z i e, U R I (A TR R85 35 M 1
ST IEIN KURIZ BT Ve Tt b T R T R (R R S
20085 #TZESE,2009) o HZ AN N, EES /R R-T A
BEGE LI & KL o 3 AL o) 3 AR T UM IR 4
HiL R -l 2 Vg BRE % A PR AL R TR B (B 6 F) o
= W0 A A B L DX A 5 R LU F i 7 3 5
WIS T W ERS , LR fG — M X A] 0 20 322 1k
A HEERAEROIUCAZ b, BRI e X A i sl b
FART, HHF T B A, AR G- 7 DA R A S % 2k
LR 32, KL i 3 2 AR v T I K 3 b S 1 P b AR
AR P E b DX PG A S 0 i S8 PR A R = 3 T I A
WOE6TF) o Z¢ b, MEMES IR 74 S 40 IX i vy A AR 43 9 R
B K LS 4 B LA K R T 7K L TR K K i 2% )
PR AR TR 3

4 4k

(1) g DXL B 000 e oty A AR LR 145 4L

(2) WENES R F 3t JR G S LARGE K LB 32 4k, T84k p T
DRSS RS I 1L FE BB i TR L e e i 5 Tl
B EEA L KNS e (Kl SRk
BURZEIR, AT 3k KLy KL ) i AR 5

(3) TEHEME /R 25 A IR AL T8 R0 K gL 85 4L,
RS> iy R, F2EE oA A VY AU 2k v 1 T SR A 2

ELE® 2012, 28(8)

Acta Petrologica Sinica

PR LAk 10 (= T 7 T T i K SR T g R
EMIEE) K-EAR Ml (MR A R =
SRR AL R R AL = AR ) 5 Xk LR
O3 SRR P W R AR AR ], KLU A OB A T
Wi oA X, BATE NE FIE E-W PANT5 1] ) W7 288 A /Y
s WSS, KNP B R F 5

(4)340 ~320Ma,300 ~295Ma kUi /R 73 N LU AT Y 48
Hr BT BE, 20 B AR TP MERE R AR ERE R T R4 B 5 AF
B , ELASC L — U1 UL 2l ] T) AN B T P T MBS JR 3Rk v e
RIS AT, R LS T BE T B AT T P HEE IR AR N
IR B SV st 48 5

(5) Eng R F st oty AR AR G S RAT A KR K
DROK K i 2 1) i 4 e e A B A 3R A8 Al a2

Bt EEREIATIT B L SO B B2 R AT S B R
R i CAEA SO SR e rp an th T 2 ORI 5,
TR ST o Ao AR B9 488 5, 128 B0 L 4 i |

References

Abrajevitch AA, Van der Voo R, Bazhenov ML, Levashova NM and
McCauseland P. 2008. The role of the Kazakhstan orocline in the
Late Paleozoic amalgamation of Eurasia. Tectonophysics, 455: 61 —
76

An F and Zhu YF. 2009. SHRIMP U-Pb zircon ages of tuff in Baogutu
Formation and their geological significances. Acta Petrologica Sinica,
25(6) ; 1437 — 1445 (in Chinese with English abstract)

Bai GJ, Chen G, Wang ZW and Li R. 2009. Lithofacies paleogeography
of Late Carboniferous in northern Junggar Basin. Inner Mongolia
Petrochemical Industry, 6: 124 - 127 (in Chinese with English
abstract )

Bureau of Geology and Mining Resources of Xinjiang Uygur Autonomous
Region (BGMRX). 1992a. Geologic Map (1 : 1,500,000) of
Xinjiang Uygur Autonomous Region of the People’s Republic of
China. Beijing: Geological Publishing House (in Chinese)

Bureau of Geology and Mining Resources of Xinjiang Uygur Autonomous
Region (BGMRX). 1992b. Magmatic Rock Map (1 : 2,000,
000) of Xinjiang Uygur Autonomous Region of the People’s Republic
of China. Beijing: Geological Publishing House (in Chinese)

Cao JX. 2010. Discussion on mineralization geological characteristics of
Hongqi 9 gold ores in Tuoli, Xinjiang. Xinjiang Nonferrous Metal,
2: 11 =13 (in Chinese)

Chen B and Jahn BM. 2004. Genesis of post-collisional granitoids and
basement nature of the Junggar Terrane, NW China; Nd-Sr isotope
and trace element evidence. Journal of Asian Earth Sciences, 23
691 -703

Chen FJ, Wang XW and Wang XW. 2005. Prototype and tectonic
evolution of the Junggar basin, northwestern China. Earth Science
Frontiers, 12(3): 77 =89 (in Chinese with English abstract)

Chen JF, Han BF, Ji JQ, Zhang L., Xu Z, He GQ and Wang T. 2010.
Zircon U-Pb ages and tectonic implications of Paleozoic plutons in
northern West Junggar, North Xinjiang, China. Lithos, 115(1 -
4). 137 -152

Chen S, Zhang YY and Guo ZJ. 2009. Zircon SHRIMP U-Pb dating and
its implications of post-collisional volcanic rocks in Santanghu Basin,
Xingjiang. Acta Petrologica Sinica, 25(3): 527 - 538 (iin Chinese
with English abstract)

Choulet F, Faure M, Cluzel D, Chen Y, Lin W and Wang B. 2012.

From oblique accretion to transpression in the evolution of the Altaid



EME. B RAEWBE L RS EEE AR K LIH ST L L F IRELHH 2389

collage: New insights from West Junggar, northwestern China.
Gondwana Research, 21(2 -3) :530 -547

Fan TT, Liu YQ, Li H, Bai QH and Fan CY. 2011. Crystal tuff zircon
LA-ICP-MS U-Pb ages from the Lower Jiangbasitao Formation in the
East Daheishan area, Xinjiang and their geological implications.
Acta Sedimentologica Sinica, 29 (2): 312 - 320 (in Chinese with
English abstract)

Geng HY, Sun M, Yuan C, Zhao GC and Xiao WJ]. 2011. Geochemical
and geochronological study of Early Carboniferous volcanic rocks from
the West Junggar: Petrogenesis and tectonic implications. Journal of
Asian Earth Sciences, 42 . 854 — 866

Guo LS, Liu YL, Wang ZH, Song D, Xu FJ and Su L. 2010. The zircon
U-Pb LA-ICP-MS geochronology of volcanic rocks in Baogutu areas,
western Junggar. Acta Petrologica Sinica, 26 (2): 471 - 477 (in
Chinese with English abstract)

Han BF, He GQ and Wang SG. 1999. Postcollisional mantle-derived
magmatism, underplating and implications for basement of the
Junggar Basin. Science in China ( Series D), 29(1);: 16 =21 (in
Chinese)

He DF, Chen XF, Kuang J, Zhou L, Tang Y and Liu DG. 2008.
Development and genetic mechanism of Chepaizi-Mosuowan Uplift in
Junggar Basin, China. Earth Science Frontiers, 15(4); 42 -55

He DF, Chen XF, Kuang J, Yuan H, Wu XZ, Du P and Tang Y. 2010.
Characteristics and exploration potential of Carboniferous hydrocarbon
plays in Junggar Basin. Acta Petrolei Sinica, 31 (1): 1 =11 (in
Chinese with English abstract)

Hu AQ, Jahn BM and Zhang Y. 2000. Crustal evolution and Phanerozoic
crustal growth in northern Xinjiang: Nd isotopic evidence. Part I.
Isotopic characterization of basement rocks. Tectonophysics, 328 15
-52

Jin J, Zhang CJ, Liu LF, Liu HJ and Zhang LP. 2009. Structural/
sedimentary environment and hydrocarbon-generating potentials of
Carboniferous in Junggar Basin. Xinjiang Petroleum Geology, 30
(2): 211 =214 (in Chinese with English abstract)

Lei TZ, Shi XP, Kong YH, Zhang SC, Fang LH and Shi JA. 2008.
Effect of dissolution on forming high-quality reservoir in alkaline
volcanic rocks: An example from Carboniferous volcanic rocks in
Luxi area in Junggar basin. Xinjiang Petroleum Geology, 29 (3):
306 —308(in Chinese with English abstract)

Li J. 2008. The study on distribution characteristics and controlling
factors of Carboniferous volcanic reservoir of the northwestern
margin, Junggar Basin. Ph. D. Dissertation. Beijing: China
University of Geosciences (in Chinese with English summary )

Li SP. 2011. Devonian volcanic edifices in Ashele, northwestern margin
of the Junggar Basin. Xinjiang Nonferrous Metal, 2: 23 - 29 (in
Chinese)

Liu HL, Jing YL, Li ZM and Zhang JC. 2008. Volcanic edifice reflection
feature and its seismic identification method. Journal of Daqing
Petroleum Institute, 32 (4): 20 — 22 (in Chinese with English
abstract)

Local Chronicles Editorial Board of Xinjiang Uygur Autonomous Region
( LCEBX ). 2002.

Autonomous-Geology and Mineral. Urumqi: The Peoples’ Press of

Comprehensive History of Xinjiang Uygur

Xinjiang (in Chinese)

Local Chronicles Editorial Board of Xinjiang Uygur Autonomous Region
( LCEBX ). 1997.
Autonomous-Geology and Mineral. Urumqi: The Peoples’ Press of

Comprehensive History of Xinjiang Uygur

Xinjiang (in Chinese)

Long XP, Yuan C, Sun M, Safonova I, Xiao W] and Wang YJ. 2012.
Geochemistry and U-Pb detrital zircon dating of Paleozoic graywackes
in East Junggar, NW China; Insights into subduction-accretion
processes in the southern Central Asian Orogenic Belt. Gondwana
Research, 21(2 -3) :637 — 653

Peng XL. 1994. Evidence for the presence of Early Paleozoic continental
crust in Junggar Basin. Xinjiang Petroleum Geology, 15(4) . 289 —
297 (iin Chinese with English abstract)

Qu GS, Ma ZJ, Zhang N, Li T and Tian Y. 2008. Fault structures in
and around Junggar Basin. Xinjiang Petroleum Geology, 29 (3):

290 —295 (in Chinese with English abstract)

Shao R, Sun YB, Yu HS and Wang HY. 2011. Identification technology
of volcanic edifice based on seismic attribute anisotropy. Chinese J.
Geophys., 54(2) : 343 —348(in Chinese with English abstract)

Shen P, Shen YC, Liu TB, Meng L, Dai HW and Yang YH. 2009.
Geochemical signature of porphyries in the Baogutu porphyry copper
belt, western Junggar, NW China. Gondwana Research, 16 227 —
242

Su CQ, Jiang CY, Xia MZ, Wei W and Pan R. 2009. Geochemistry and
zircons SHRIMP U-Pb age of volcanic rocks of Aqishan Formation in
the eastern area of north Tianshan, China. Acta Petrologica Sinica,
25(4): 901 —=915(in Chinese with English abstract)

Su YP, Zheng JP, Griffin WL, Tang HY, O’Reilly SY and Lin XY.
2010. Zircon U-Pb and Hf isotopes of volcanic rocks from the
Batamayineishan Formation in the eastern Junggar Basin. Chinese
Science Bulletin, 55(30) : 2931 —2943 (in Chinese)

Sun GQ, Zhao JX, Ji HT, Zhang GQ and Shi JA. 2010. Lithofacies of
Carboniferous volcanic rocks in the Luxi area, Junggar Basin.
Natural Gas Industry, 30 (2): 16 — 20 (in Chinese with English
abstract )

Tan JY, Wu RJ, Zhang YY, Wang SF and Guo ZJ. 2009.
Characteristics and  geochronology ~ of  volcanic  rocks of
Batamayineishan ~Formation in Kalamaily, eastern Junggar,
Xinjiang. Acta Petrologica Sinica, 25(3): 539 — 546 (in Chinese
with English abstract)

Tan JY, Wang SF, Wu RJ, Zhang YY and Guo ZJ. 2010. Types and
time of Carboniferous volcanic edifices in eastern Junggar, Xinjiang.
Acta Petrologica Sinica, 26(2) ; 440 —448 (in Chinese with English
abstract)

Tan LG, Zhou TF, Yuan F, Fan Y and Yue SC. 2007. *°Ar-* Ar age of
the Kalagang Formation volcanic rocks in western Junggar, Xinjiang.
Chinese Journal of Geology, 42(3): 579 - 586 (in Chinese with
English abstract)

Wang FZ, Yang MZ and Zheng JP. 2002. Geochemical characteristics
and geological environment of basement volcanic rocks in Luliang,
central region in Junggar basin. Acta Petrologica Sinica, 18(1): 9
—15(in Chinese with English abstract)

Wang R and Zhu YF. 2007. Geology of the Baobei gold deposit in
western Junggar and zircon SHRIMP age of its wall-rocks, western
Junggar ( Xinjiang, NW China ). Geological Journal of China
Universities, 13(3) : 590 - 602 (in Chinese with English abstract)

Wang XL, Zhao MJ, Xiang BL, Da J, Jiang YQ and Liu CM. 2010.
Carboniferous source rocks in the Ludong-Wucaiwan area, Junggar
Basin, NW China. Petroleum Exploration and Development, 37
(5): 523 -530(in Chinese with English abstract)

Windley BF, Alexeiev D, Xiao WJ, Kroner A and Badarch G. 2007.
Tectonic models for accretion of the Central Asian Orogenic Belt.
Journal of the Geological Society of London, 164 . 31 -47

Wu XQ, Liu DL, Wei GQ, Li J and Li ZS. 2009. Geochemical
characteristics and tectonic settings of Carboniferous volcanic rocks
from Ludong-Wucaiwan area, Junggar basin. Acta Petrologica
Sinica, 25(1) : 55 =64 (in Chinese with English abstract)

Wu XZ, Qi XF, Tang Y, Wei YZ and Hou LH. 2008. Carboniferous
strata and lithofacies paleogeography and source rock in northern
Xinjiang. Geoscience, 22(4): 549 — 557 (in Chinese with English
abstract )

Wu XZ, Qi XF, Tang Y and Li BH. 2009. Genetic types and
hydrocarbon exploration directions of volcanic rocks in eastern and
western Junggar. China Petroleum Exploration, 14 (1) 1 —10(in
Chinese with English abstract)

Xiao WJ, Han CM, Yuan C, Sun M, Lin SF, Chen HL, Li ZL, Li JL
and Sun S. 2008. Middle Cambrian to Permian subduction-related

NW  China:
Implications for the tectonic evolution of central Asia. Journal of
Asian Earth Sciences, 32, 102 =117

Xiao XC, Tang YQ, Feng YM, Zhu BQ, Li JY and Zhao M. 1992.
Tectionic Evolution of Northern Xinjiang and Its Adjacent Regions.

accretionary  orogenesis of Northern Xinjiang,

Beijing: Geological Publishing House, 1 =169 (in Chinese)



2390

Xiao Y, Zhang HF, Shi JA, Su BX, Sakyi PA, Lu XH, Hu Y and Zhang
Z. 2011. Late Paleozoic magmatic record of East Junggar, NW
China and its significance: Implication from zircon U-Pb dating and
Hf isotope. Gondwana Research, 20: 532 — 542

Xing XJ. 2004. The study on volcanic rocks of Permian in Santanghu
Basin, Xinjiang. Master Degree Thesis. Xi’an: Northwest University
(in Chinese with English summary)

Xu X, Chen C, Ding TF, Liu XY and Li HQ. 2008. Discovery of Lisa
basalt northwestern edge of Junggar Basin and it's geological
significance. Xinjiang Geology, 26 (1): 9 — 16 (in Chinese with
English abstract)

Yang GX, Li YJ, Si GH, Wu HE, Jin Z and Zhang YZ. 2010. LA-
ICPMS U-Pb zircon dating of the Beilekuduke granite in Kalamaili
area, East Junggar, Xinjiang, China and its geological implication.
Geotectonica et Metallogenia, 34 (1) 133 - 138 (iin Chinese with
English abstract)

Yang GX, Li YJ,Gu PY, Yang BK, Tong LL and Zhang HW. 2012.
Geochronological and geochemical study of the Darbut ophiolitic
complex in the West Junggar ( NW China): Implications for
petrogenesis and tectonic evolution. Gondwana Research, 21(4):
1037 - 1049

Yang Y and Shen YC. 1992. Petrological characteristics of Paleozoic
volcanic rocks from western Junggar, Xinjiang Autonomous Region
and relationship between them and gold mineralization. Journal of
Graduate School, Academia Sinica, 9(1) : 61 —72(in Chinese with
English abstract)

Yin JY, Yuan C, Sun M, Xiao WJ, Zhao GC, Long XP, Geng HY and
Wang BY. 2009. Sanukitic dykes in West Junggar, Xinjiang:
Geochemical features, petrogenesis and links to Cu-Au
mineralization. Geochimica, 38 (5): 413 — 423 (in Chinese with
English abstract)

Zhang C, Dong LX, Xu D, Su YL and Chen TL. 2005. Late Palaeozoic
volcanic rocks in Laoye Miao ( Temple ) and Er-Ren Shan
( Mountain) , Balikun County, Xinjiang. Xinjiang Geology, 23(3) :
225 -229(in Chinese with English abstract)

Zhang CJ, He DF, Wu XZ, Shi X, Luo JN, Wang BY, Yang G, Guan
SW and Zhao X. 2005. Formation and evolution of multicycle
superimposed basins in Junggar Basin. China Petroleum Exploration,
1: 47 —58(in Chinese with English abstract)

Zhang JE, Xiao W], Han CM, Ao SJ, Yuan C, Sun M, Geng HJ, Zhao
GC, Guo QQ and Ma C. 2011. Kinematics and age constraints of
deformation in a Late Carboniferous accretionary complex in Western
Junggar, NW China. Gondwana Research, 19(4) . 958 -974

Zhang JZ. 2009. Study of Carboniferous volcanic reservoirs in
Hongshanzui oilfield of Junggar Basin. Ph. D. Dissertation.
Changsha:; Central South University ( in Chinese with English
summary )

Zhang YY, Chen S, Guo ZJ and Fang SH. 2009. Zircon SHRIMP U-Pb
dating of the Latest Paleozoic volcanic rocks in Zhaheba area, eastern
Junggar and its geological implications. Acta Petrologica Sinica, 25
(3): 506 —514(in Chinese with English abstract)

Zhang ZC, Zhou G, Kusky TM, Yan SH, Chen BL and Zhao L. 2009.
Late Paleozoic volcanic record of the Eastern Junggar terrane,
Xinjiang, Northwestern China; Major and trace element
characteristics, Sr-Nd isotopic systematics and implications for
tectonic evolution. Gondwana Research, 16: 201 —215

Zhao X, Jia CZ, Zhang GY, Wei YZ, Lai SC, Fang X and Zhang LJ.
2008. Geochemistry and tectonic settings of Carboniferous
intermediate-basic volcanic rocks in Ludong-Wucaiwan, Junggar
basin. Earth Science Frontiers, 15(2): 272 =279 (in Chinese with
English abstract)

Zheng JP, Sun M, Zhao GC, Robinson PT and Wang FZ. 2007.
Elemental and Sr-Nd-Pb isotopic geochemistry of Late Paleozoic
volcanic rocks beneath the Junggar basin, NW China: Implications
for the formation and evolution of the basin basement. Journal of
Asian Earth Sciences, 29 778 —794

Zhou L, Jin LC, Lei DW, Jia XY and Wang CM. 2008. Seismic
response feature and distribution law of Carboniferous volcanic rock

ELE® 2012, 28(8)

Acta Petrologica Sinica

in Beisantai uplift. Journal of Southwest Petroleum University
(Science & Technology Edition) , 30(6): 5 — 10 (in Chinese with
English abstract)

Zhou L, Wang CM, Lei DW, Zhang BX and Yang F. 2009. Feature and
distribution of Carboniferous surface fault in different tectonic
movements in Junggar Basin. Journal of Southwest Petroleum
University (Science & Technology Edition), 31 (4): 1 =7 (in
Chinese with English abstract)

Zhou TF,Yuan F, Yang WP, He LX, Tan LG, Fan Y and Yue SC.
2006. Permian volcanism in the Sawu’er area, western Junggar.
Geology in China, 33 (3): 553 - 558 (in Chinese with English
abstract )

Zhu ZX, Li SZ and Li SL. 2005. The characteristics of sedimentary
system-continental facies volcano in Later Carboniferous Batamayi
Group, Zhifang region, East Jungger. Xinjiang Geology, 23(1) : 15
—19(in Chinese with English abstract)

B Hr 325 2 S0k

T, AR 2009. T SRPYENE /KA AT EBE A 45 41 SHRIMP 4
W BT R . H AR, 25(6) ¢ 1437 — 1445

FIERE, BERD, Fakge, 2545, 2009. #ENE IR 4 ot 0BG A e T 240
W NEE AWML, 6: 124 -127

RV, 2010, Bt E LR ILS &0 0 R R AE . BraE
H@4m, 2. 11-13

k5t TE BT SC, TR TG 2005, v I8 S 4 1 4y SO A0 AL i e Ak M
2R, 12(3) : 77 -89

Mifr, skotoc, SRAEZ8. 2009. i — 0 75 b K LLA 1S A
SHRIMP U-Pb 52 4F R MR . A 247, 25(3) : 527 - 538

BRI, MIZERE, AR, FEAR, TEEE. 2011, BRI AR
AR N B BE K A 45 A1 LA-ICP-MS U-Pb 4F i K J 1l J5 3
SCOPURHEER, 29(2) ;312 =320

FRINFE, NEHE, FHAE, Rk, FRZE, AL 2010 PEHEE IR
B X 2 KCLLE B A LA-ICP-MS U-Pb AEfREETRSE. 5 A%
I, 26(2): 471 -477

AR, T EEY, FaU0E. 1999, J5 RERE U5 5 205 Bl R A A
TR S M FEIC A PR . Th R4 (D $]) , 29(1) = 16 -21

K, BRik, BLA, 2M, SRBeR, FLmG, 5. 2010, HEME/RE
HA AR FR I TR A IR SR A . A, 31(1) 1
-11

T SR, XS R, XUMIYL, KSLOF. 2009. HERE /R %A ) R
PRSI EE 5 AW ). s, 30(2) : 211 -214

TREE, AHBE, fLEMR, SKINE, Kk, k2. 2008, #im7e
TE IR L O B A J2 v R R ——— L M 1K 3 4t it 74
XA R Z KL ). B A bR, 29(3) : 306 - 308

ZRZE. 2008, YV R A PG A1 0 FR K L 2 A U2 40 A B L
PR A Z BT, P28 30 J0aT: HE TR 2

AP, 2011, UEVE /R 7 b VG A 2% Bl & 3 BT U 4 40 K L LAS S
WHREX. HmaasiE, 2:23-29

XSG, JRIFERT, 250, SRA . 2008, A LHLAL Y B R AE S
MR PUNTT . KA H2EBE# iR, 32(4) : 20 -22

A 1994, WHEIE IR Z M Rt A4 AR T AR AR I AR JH. B 8B i
i, 15(4) ; 289 -297

HE ML, o, Gk, 250, . 2008. N R 74 K S 2
FOTERFAE. s ah T, 29(3) : 290 -295

HREE, PhEM, Figd:, TiEME. 2011, JEFHbRR )@ 4 i S ok



2% BB RAMAL AL E R F AR K LIM S L L F RFES>H 2391

MR AR MR HE A4, 54(2) : 343 -348

TEEL, EH X, E, B, o 2009. JER LA BT E L4
KL B HLER AL 2 RRAE J2 8 A1 U-Ph AR %, 524l 25(4)
901 -915

TEY, FREFE, Griffin WL, %2, OReilly SY, k[ 2. 2010.
ZRUENE R S EL S B4R N L4l K 2 40 U-Pb AFAR & HE [ 437
ZWF5E. Rk, 55(30) ; 2931 —2943

PNER, BEE, DV, IRENG, IR, 2010, HENE IR 75 b S
X AR KA A R Tk, 30(2) : 16 -20

WAEZE, VL, Jkotoe, FROY, AR, 2009. RUEE/RRHi#E
L X B IR N DAL O A FRAE FAE AR BB A A28 4], 25
(3): 539 —546

WHZE, T0Y, R, Kotoo, SAA. 2010, Hram AR Mg KA
A K INHG IR SRR, A A4, 26(2) : 440 —448

SRS, JAE L, =W, JUM, &1 2007 7 v i K R
ALY AP AERS. HUFRISE, 42(3) ¢ 579 - 586

FHIE, B, ABEF. 2002, W /R 75 52 X 5L ALEE Y
A AR SO, A A, 18(1): 9 -15

FH, Aokl 2007. PEUENE R U &0 HUT S B KO E A
SHRIMP 4E#%. ST 24k , 13(3) : 590 - 602

T, BEZE, WSS, B, HEE, X 2010, HEBKE
Bl AR - OB L Xk R A MRS IT &, 37(5) :
523 -530

RUNAF, RER, BREST, 22610, 2R4:. 2009a. HEVE IR S i 4 -
FOR B U XA TR KL DR AL 2 A R 1 3 57 A A
B, 25(1):55-64

RIE, FFEVE, BE, DEH, 4. 2008, Frmdb iAo

2 GEA IR SRR, BURHL, 22(4) ; 549 - 557

RIE, FrEVE, B, 2204 2009. 7R PGHEIE R Al A 28 A
S EHO . T E A, 14(1): 1-10

HOF R IR, 1S4 R R TN R R 1992, BBl K H
AR K AL . Jbot . HuRT AL, 1 - 169

BmAEE R FIA XY RS, 1997, FismE s - R K.
[EX=V S12% i N TN

BmAE R A X RS, 2002, FisE R - R K.
BERSE: Bram AR iR

B AR IR X R, 1992a. A A RILAE B R4 5 /R iR
X1 0 150 Jr BTl dbod. s b it

I

BERAEE R BIR KA. 1992b. hAe R E B /R AR
X1 1 200 5 Bl bt bt et

JBF54H. 2004, HriE =M B2 K AP IE. B E A 3.
P2 PEdLRE

WA, BRI, TR, RIS, 22487, 2008, HEMS/RVGILZ RS
TR RIS T . BT, 26(1): 9 - 16

Wikt 20K%, mERE, 2ER, &9, KR, 2010. KRR
77 BB X DU 172 B 50 4 1A 4 LA-ICPMS U-Pb M 4F % 3 i 3
. R 5 R, 34(1) : 133 -138

Wi e, 1992, Brsd v X o A Ak L A A R IE A 4
TR R, P EBEBEIIRAE B AR, 9(1) : 61 =71

FHakoT, R, IV, M0, REE, RO, B, TA
2009. 75 PG 48 1K 3t [X R 5 (sanukite ) [ 3R T0 2% FRAE | AL
ML R S5 &0 R, Hiakib2y, 38(5) : 413 -423

KR, HAREE, Rk, BT, PRERAR. 2005. H7sm e bk B 255 |
BUCIL AR B AR LS. BRI, 23(3) ;225 -229

SRR B R, R, G, BT, R, B, R, .
2005. WEME/RZHE M & A B R S e, b E AR,
(1):47-58

TR 2009. WENE IR M LT LW il HEAD 2 2 )L 2Tl g )2 A 9
2= Ae 3 Kb PRRF

HKICTG, MRA, SRAA, AR, 2009, ZR N RALIT UM X AR AR
BT LA ) 45 A7 SHRIMP U-Ph 5@ 47 2 HMb T ). 5 A%
I, 25(3): 506 -514

WEE, PR, SKOGTE, TPAEH, MR, Jrim, sk . 2008, kg
IRZE MR ZR - TR TS M X A o R R ik ALl bR h 24 S B
JRFREE. HueERTSE, 15(2) : 272 -279

SR, WA, S, AR, K. 2008, dL=4A 1N AR R
LI MR e 1 B A3 A B, PG R AR 2 A R (SRR 2
), 30(6):5-10

S, TR, BRESC, TRAAET, K. 2009, (/R SO [ K
AR FR W REAE KA. VR AR A R (A REREIR) L 31
(4):1-7

FAER, w0, 3T, S, Makst, W, BHA. 2006. P
TER BB /R ML IX B a0 J LG sh . R E M, 33(3) : 553
-558

RaGHT, AT, ZEEIE. 2005 ZREEZRACS DA T A
MR LA BEAH- IO LTTR A RARFHAE. Bt o, 23 (1) : 15 -19



