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4.1 HAKRE
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COLLINS, et al. ,1979; 548 74, 2007 ; IR A= 45
2008) . M A1 28 I3 52 A% ) ) 3 15 s B 0 5 4%
an PR T S o W Ak 2 i 43 22 1) T AR B 75
AR ME S ] (LIU, et al. ,2007), fF LA7E 3
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A B (R AR IC A 2007 5 BRAS 21 45 5 2008 5 B 7 45
2012),
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Fig. 8 (a)Zr vs SiO; digaram and (b)Y vs. SiO, diagram of the intermediate-acidic porphyry plutons at the

Dangjinshankou of the west segment of Qilian Mountains
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AR Zr EAEM BaNb . Ta, Ti g7 iR HA
WX A A LLRE S A o B & 45, 20125
GREEN. et al. ,1987,1995; WAN, et al. ,1999;
BARTH, et al. ,2000),Zr/Hf {8 2T #b 5% F ¥ K
- 33(Zr/HI=30. 37~40. 50 WL T 3% — 1. 1
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1985), [al Bt Ti/Zr fH K 7.72 ~ 89.76, ¥ 1 K

38. 67, 3 ANEESL Ti/Zr {5 (7.72.8.86.,21.49)
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1989; FRANCALANCI, et al. ,1993) .4~ Bl 5 14
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Fig. 9 (a)dEu—(La/Yb)y and (b)K/Rb - Rbdiagram at the Dangjinshankou of the west segment of Qilian

mountains
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(a)Rb - Yb+Ta diagram, (b)Nb ~Y diagram, (c)Ta— Yb diagram and (d)Rb -~ Y+ Nb diagram at the

Dangjinshankou of the west segment of Qilian mountains
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A 1 5 SO AT 1% e

2 Z 3k (References) :

RGNV R IV . B OR 4 H EORR SR R A R B Y S R
WA [J]. MR 4R . 1995,16(3) + 334-337.

CHE Zicheng, LIU Liang, SUN Yong. U-Pb, Sm-Nd, Rb-
Sr, “Ar/* Ar and /" O isotopic studies for early e-
volution of the structural belt in Altun Area[ J]. Acta
Geoscientia Sinica, 1995, 16( 3) : 334-337.

AR Z A 0 R . E KB R A = M. s
Fhag i piAL . 2002, 354-386.

CHE Zicheng, LUO Jinhai, LIU Liang. Geotectonics of Chi-
na and its adjacent area[ M]. Beijing: Science Press,
2002,354-386.

BRAAM, BB R, HE K, 45 L BT UR 4 W7 2458 100 8 M B
Ak [ B R 4 LU AR Bk 3 i i BT R LT ]
f12F 4 ,2010,26(11) :3387-3396.

CHEN Bailin, CUI Linlin, BAI Yanfei, et al. A determining
on the displacement of the Altun Tagh sinistral strike-
slip fault, NW China: New evidence from the tectonic
metallogenetic belt in the eastern part of Altun Tagh
Mountains[ ] ]. Acta Petrologica Sinica, 2010,26(11):
3387-3396.

PR A, T4, George Gehrels, % . [ /R 43 111 7R B b ot #4 4
RS AT, M2 AT .2009,16(3) :207-219.

CHEN Xuanhua, YIN An. GEHRELS G, et al. Geother-
mochronology and tectonic evolution of Eastern Aityn
Tagh Mountains, Northwestern China[]J]. Earth Sci-
ence Frontiers, 2009,16(3):207-219.

MhE 4E , George Gehrels , E/NX, & . FI/R 4 (0 JL S 46 )4 4
B8 B A B oA i SRR BT [T, 0 W8 A i sk Ak 2
4R .2003. 22(4) :294-298.

CHEN Xuanhua, GEHRELS G. WANG Xiaofeng. et al.
Granite from North Altyn Tagh, NW China: U - Pb ge-
ochronology and tectonic setting[ J]. Bulletin of Miner-
alogy Petrology and Geochemistry, 2003, 22 (4):
294-298.

FEZESC, FEPT IR AR AR L A . PR W R R (M. Jbat: b5
HR AL 51999, 1-240.

CIU Junwen, TANG Zhemin, DENG Jinfu, et al. Altyn
Tagh Fault System[ M |. Beijing: Geological Publishing
House, 1999, 1-249.

BT XKLL AR WO 5 . X BT JR 4 W7 Rk 27 [R) 3T Y 7500
WD, Rk, 2001, 36(3) . 319-325.

GE Xiaohong, LIU Yongjiang, REN Shoumai, et al. Re-un-
derstanding on some academic problems of the Altun

fault[J]. Chinese Journal of Geology, 2001, 36(3);:



543

LA PR R B @l 1P IR R A RAE AR Bk AL 22 A S i 3 X 47

319-325.

AN R, TR . BTR 4 LG S E A 1Y Sm -
Nd 55 I 28 4R % Je R 4 3 28 SCLT . Bh 2 08 4l
1998,43(18): 1981-1984.

GUO Zhaojie, ZHANG Zhicheng, WANG Jianjun. Sm-Nd
isochron age of ophiolite along northern margin of Altun
Tagh mountain and its tectonic significance[ J]. Chinese
Science Bulletin, 1998, 43(18):1981-1984.

B B R S L TR O R L IEAR A IR A A H R
AR AE A U R M i [T, BGE 4R . 2012, 31
(12):2001-2014.

KANG Lei, XIAO Peixi, GAO Xiaofeng, et al. Geochemi-
cal characteristics and petrogenesis of Muztagata intru-
sion in Western Kuniun orogenic belt and their tectonic
significance[ J ]. Geologcal Bulletinof China, 2012, 31
(12).:2001-2014.

B A R LA BTR 4 IR AR R s 1
Sm-Nd S5y 2 4R UE 4 [T ]. B2 0l i, 1998. 43(8) &
880-883.

LIU Liang, CHE Zicheng, WANG Yan, ed al. The evi-
dence of Sm-Nd isochron age for the Early Paleozoic
ophiolite in Mangya area, Altun Mountains[J]. Chinese
Science Bulletin, 1998, 43(8) .:880-883.

IR 3, 455 . BTJR 48 LR 78 BTl i RRAE M HE ) 3
B AA¥R.1999.15C D ; 57- 64.

LIU Liang, CHE Zicheng, WANG Yan, et al. The evi-
dences of Sm-Nd isochron age for the Early Paleozoic
ophiplite in Mangya area, Altun Mountain[J]. Acta
Petrologica Sinica. 1999, 15(1): 57-64.

XA H R AR L PR G R AR AR ol e AR v
HIAE B BUE S AR RILT ], h E R Gl sk R 2 . 2015, 45
(8): 1126-1137

LIU Liang, KANG Lei, CAO Yutin, et al. Early Paleozoic
granitic magmatism related to the processes from sub-
duction to collision in South Altyn, NW China[ J]. Sci-
entia Sinica Terrae, 2015, 45(8) . 1126-1137.

PUESE S i & I 7 A TEA RS T o (V6 N i A s =
LA-ICP - MS #f7 U - Pb & 4F K H R & X[J]. 74
Jb 3l 57,2018, (1) :23-33.

LIU Mingqgiang. ZHU Yongxin. Zircon LA - ICP - MS U -
Pb Dating of the orphyritic monzonitic granite from
Southwest Hongyanjing in Beishan Area, Gansu Prov-
ince and its significance [ J]. Northwestern Geology,
2018,(1):23-33.

XU SCHR L X R, T A . r TR e AR L 5 4K I 5 b Bk
fb2 i U - PhAERAE S HI [ 3R RRAE S A4 15 b

JEE X[ A% HH.2012,28(12) :4139-4150.

LIU Wengiang, LIU Liang, DING Haibo, et al. Geochem-
istry, geochronology and zircon Hf isotopes of the
Dimunalike granite in South Altyn Tagn and its geolog-
ical significance[ J]. Acta Petrologica Sinica, 2012, 28
(12):4139-4150.

XKL NEUBAUER F, 5 B im, 45 . B/R @ W7 8005 4R Q27
Rk ok 4 il pE L. MR A%, 2007, 42C 1)
134-146.

LIU Yongjiang, NEUBAUER F, GE Xiaohong, et al. Geo-
chronology of the Altun fault zone and rising of the Al-
tun mountains[ J]. Chinese Journal of Geology, 2007,
42(1) . 134-146.

XA, T W =7 J5 FH L 55 . BT JR 4 L b DX A 3 B0 30 43 Al
iy 7€ X 20 A M ST = R L] M ST OE iR, 2009. 28 (10)
1430-1438

LIU Yongshun, YU Haifeng, XIN Houtian, et al. Tectonic
units division and Precambrian significant geological e-
vents in Altyn Tagh Mountain, China[]]. Geological
Bulletin of China, 2009, 28(10):1430-1438.

Bili A AF S BB . BT IR 4 L B 5 B A 15 A% i JE R 40 A R
AR LT ] b B4, 2003, 77(1) 1 61-68.

LU Songnian, YUAN Guibang. Geochronology of early Pre-
cambrian magmatic activities in Aketashitage, east Al-
tyntage[ J ] . Acta Geologica Sinica, 2003, 77 (1):
61-68.

B Rk AR ST L U BT OR 4 W AR B AK AR S B A
SHRIMP U-Pb & 4F Jz Hobg i 3 X [J]. & A 4.
2005,21(3) :859-866.

QI Xuexiang, WU Cailai, LI Haibing. SHRIMP U-Pb age
of zircons from Kazisayi granite in the Northern Alty
Tagh mountains and its signification[ J]. Acta Petrolog-
ica Sinica, 2005, 21(3):859-866.

DA AR L A, . IR R S TRTE R A
BLR A U-Pb AR b R A0 2% 0 Nd-HI [6] 37 %
AT, HA 24, 2008,24(11) ; 2468-2684.

QIU Jiansheng, XIAO E, HU Jian, et al. Petrogenesis of
highly fractionated I-type granites in the coastal area of
northeastern Fujian Province: Constraints from zircon
U-Pb geochronology. geochemistry and Nd-Hf isotopes
[J]. Acta Petrologica Sinica, 2008,24(11): 2468-2684.

T35, 5, 4255, 48 . BTR 43 i A B i A= A LD R 36 Y
SRR AEYE [T, 9 45 A Bk Ak 2 58 i), 2001, 20
(4):222-224.

WAN Jinglin, WANG Yu, LI Qi, et al. FT Evidence of
Late Cenozoic uplift in Northern Altyn[J]. Bulletin of



48 Piodb o SR

NORTHWESTERN GEOLOGY

2020 4

Mineralogy Petrology and Geochemistry, 2001, 20(4)
222-224.

TR HREMN, 2 AR, % . - AR U e L AR X
ARSI AW EY CRITI]. WAL 5, 2018,
(4):227-243.

WANG Guoliang, CHEN Fabin, LI Wufu, et al. Discussion
on the relationship between the Longwangshan granite
mass and the Huashixia W Mo deposit in the transition-
al belt of Northern Central Qilian[]J]. Northwestern
Geology, 2018,(4) :227-243.

ER B E B AR P E KT U ol BT ],
Hi R 1980, (2) :103-111.

WANG Hongzhen, WANG Zigiang, ZHU Hong. et al.
Late Proterozoic structure and palaeogeography of China
[J]. Chinese Journal of Geology, 1980, (2): 103-111.

FEartt, e G BUR R LA . PR &R S BOE KR R AR
B R AL 2R AR R R R E AT LT ], A A 2E . 2016, 32
(3):759-774.

WANG Lishe, YANG Pengfei, DUAN Xingxing, et al. Iso-
topic age and genesis of plagiogranite from Qing-
shuiquan area in the middle of South Altyn Tagh[J].
Acta Petrologica Sinica, 2016,32(3):759-774.

Farsh,kEE L BERE . FURGIIB LR R A RO R
AW R R SR (], A 23R . 2015,31(1) 1 119-132.

WANG Lishe, ZHANG Wei, DUAN Xingxing, et al. Iso-
topic age and genesis of the monzogranitic gneiss at the
Huanxingshan in middle Altyn Tagh[J]. Acta Petrolog-
ica Sinica, 2015, 31(1).: 119-132.

FIEL B A A LA L BRI AR R s
WER AL 2 R AE LT 3 BT AT 48, 1999, 45 (3% ).
1010-1014.

WANG Yan, LIU Liang, CHE Zicheng, et al. Geochemical
characteristics of Early Paleozoic ophiolite in Mangnai
area, Altun Mountains[]J]. Geological Review, 1999,
45(S1):1010-1014.

FEALHME BRI R AR I % 2 I & T
DAL o AR 2 Lt BR A 2 R IR R e 2 SCLT D 7
JbH i, 2017a, 50(1) :134-150.

WANG Yuxi, DI Pengfei, CHEN Wanfeng, et al. Geo-
chemical characteristics and prospecting significance of
granites from Duobagou gold deposit in the southeastern
Tarim Basin[J]. Northweatern Geology, 2017a, 50
(1) :134-150.

FEEAE, ER /ML L5 . Columbia K Rl 27 - ok A 8
FOREHGE AR LKL A RIE KA IS ], s
24K, 2017b, 91(11) :2369-2386.

WANG Yuxi, WANG Jinrong, ZHOU Xiaoling, et al. The
cracking of Columbia supercontinent from the evidence
of the Dahongshan A-type granites in the southeastern
Tarim Craton[]]. Acta Geologica Sinica, 2017b, 91
(11).:2369-2386.

AR WAL S E L URTR & AT S A OR R A
FL 30 A6 B 2% RRAE B 4% A1 SHRIMP U-Pb g 4E[J].
B B2 (D 48,2007, 37(1) : 10-26.

WU Cailai, YAO Shangzhi, ZENG Lingseng, et al. Charac-
teristics and zircon SHRIMP U-Pb dating of theBash-
kaogong Smilbulak granite complex in North Altyn [J].
Chinese Science(D). 2007, 37(1): 10-26.

FA R AR S R ET I AR R A AR B BT AR
KA AT, 24 ,2010,26(4) :1027-1044.
WU Cailai, XU Xueyi, GAO Qianming. Early Palaezoic
granitoid magmatism and tectonic evolution in North
Qilian, NW China[ J]. Acta Petrologica Sinica, 2010,

26(4):1027-1044.

RAEICZEWRAE M D HE L 5 4B X A R 5T R ) R
[J]. A4 %% ,2007,23(6):1217-1238.

WU Fuyuan, LI Xianhua, YANG Jinhui, et al. Discussions
on the petrogenesis of granites[J]. Acta Petrologica
Sinica, 2007, 23(6): 1217-1238.

LR, B8 & 55 . TR 421l 7Y pg BOAE 10 25 28 1Y I 4 18
R SHEEN—k A S &2 IEdLI ] Kb
iy 5 B2, 2009, 33(4) :537-587.

WU Yuezhong, WANG Zhan, GUO Lei , et al. Tectonicco-
ntrol for temporal and spatial variation of granitoids in
southwest sector of Altyn Mountains: Evidence from
changes of potassium and sodium in granitoids[ ] ]. Geo-
tectonica et Metallogenia, 2009, 33(4) . 537-587.

KRS . BR &l P Ben B AT A8 5 R (R M B AR AR ], 79
Jb 3l 57 ,2003,36(3) : 14-23.

XTAO Peixi. The geological features of Suwushijie rockbody
(group) in Altyn Tagh middle-zone[J]. Northwestern
Geology, 2003, 36(3): 14-23.

M PO S g AR R AR L AL P EIIE R A SRRt e A R T
AW A E R . 2005,32(3) :343-352.

XIAO Qinghui, QIU Ruizhao, DENG Jinfu, et al. Granit-
oids and continental crustal growth modes in Chinal J].
Chinese Geology, 2005, 32(3): 343-352.

VPGSR A% AT 55 . B R 4 W7 24 T 00 g 3 20 7 1) X
X A B g oI gL L], s B2 4R, 1999, 73(3):
193-205.

XU Zhigin, YANG Jingsui,» ZHANG Jianxin, et al. A com-

parison between the tectonic units on the sides of the



543

LA PR R B @l 1P IR R A RAE AR Bk AL 22 A S i 3 X 49

Altun sinistral strike-slip fault and the mechanism of
lithospheric shearing[ J]. Acta Geologica Sinica, 1999,
73(3):193-205.

Bz, W& 4, GEHRELS G, 4 . B[R 4 1l ot A AR 300
5 EMALI]. B R F,2004. 23(4) :464-472.

YANG Yi, CHEN Xuanhua, GEHRELS G, et al. Early
Paleozoic magmatism and gold metallogenesis in Altun
Mountains, Northwest China[]J]. Mineral Deposits,
2004, 23(4).464-472.

TR TR N B PNEE LA L BT R A R R R AE B B R R B A
SHRIMP U-Pb & 4F Bz H oMb i & C[J]. B} 2% 4,
2004,49(22) :2335-2341.

ZHANG Anda, LIU Liang., SUN Yong.et al. SHRIMP U-
Pb zircon ages for the UHP metamorphosed granitoid
gneiss in Altyn Tagh and their geological significance
[J]. Chinese Science Bulletin, 2004, 49 (22),
2335-2341.

SR SR B RR LG AL A 1 PR R O T ALK A
MR MmEEZ=01]. &A%k, 2007, 23 (11):
2683-2698.

ZHANG Qi, PAN Guogiang, LI Chendong, et al. Are dis-
crimination diagrams always indicative of correct technic
settings of granites? Some crucial questions on granite
study (3)[J]. Acta Petrologica Sinica, 2007, 23(11):
2683-2698.

B R AR AT IT T B 4 b B KGE 1 AE K A R AR
& S ERAL 2R AR SR A L], R BT, 2018, 45
(4) . 740-752.

JIAN Kunkun, LIU Xiangdong, HE Yuanfang. et al. Geo-
chronology, geochemistry and petrogenesis of the Da-
tonggou granitic plutons in the middle section of Altun
Mountains[ J]. Geology in China, 2018, 45(4). 740-
752(in Chinese with English abstract).

FOARERE . BT /R 42 36 1Lt AR Bt BT i it i AR i L) ). 75 i 4t
Ji,1995,4(2) ; 1-10.

ZHENG Jiankang. Outline of geological tectonic evolution in
the eastern Altun orogenic belt[J]. Qinghai Geology,
1995, 4(2) . 1-10.

JA BB AR . B R A W R B Bl U e B R gl i )
BT, B ie PP, 1999.45(1) + 1-9.

ZHOU Yong, PAN Yusheng. Theinitial shear sense of the
Allun Fault and its timing [J]. Geological Review,
1999,45(1) . 1-9.

] 9t 72 Ji BT 2R 4 1 20 W7 2R D IR . B UR 4 3 2 T 2R
M. JEat b Rt . 1992,

Research group of Altun active fault zone, State Seismologi-

cal Bureau. Altun active fault belt{M]. Beijing: Earth-
quake Press,1992.

ANDERSEN T. Correction of common lead in U-Pb analy-
ses that do not report’ Pb [J]. Chemical Geology,
2002, 192(1) :59-79.

BARTH M G. MC DONOUGH W F. RUDNICK R L.
Tracking the budget of Nb and Ta in the continental
crust [J]. Chemical Geology,2000,165(3/4):197-213.

BURCHFIEL B C, DENG Q, MOLNAR P, et al. Intra-
crustal de-tachment with zones of continentaldeforma-
tion[J]. Geology, 1989, 17 748-752.

CHAPPELL B W, WHITE A J R. Two contrasting granite
type [J]. Pacific Geol, 1974, (8):173-174.

COLLINS W J, BEAMS D, White A J R, et al. Nature and
origin of A type granites with particular reference to
south-eastern Australia [ J]. Contrib Mineral Petrol,
1982, (80): 189-200.

FRANCALANCI L., TAYLORSR S R, MCCULLOCH M
T. Geochemical and iso-topic variations in the calcalka-
line rocks of Aeolian arc, southern Tyrrhenian Sea, Ita-
ly: constraints on magma genesis[ J]. Contrib Mineral
Petrol, 1993, 113:300-313.

GREEN T H, PEARSON N J. An experimental study of
Nb and Ta partitioning between Ti-rich minerals and sil-
icate liquids at high pressure and temperature [J].
Geochimica Et Cosmochimica Acta, 1987, 51 (1):
55-62.

GREEN T H. Significance of Nb/Ta as an indicator of geo-
chemical processes in the crust-mantle system [ ] ].
Chemical Geology, 1995,120(3-4) :347-359.

JACKSON S E, PEARSON N J, GRIFFIN W L, et al. The
application of laser ablation-inductively coupled plasma-
mass spectrometry to in situ U — Pb zircon geochronolo-
gy[J]. Chemical Geology, 2004, 211(1): 47-69.

JUNG S, PFANDER J A. Source composition and melting
temperatures of orogenic granitoid: constraints from
Ca0/Na, O, Al, O;/TiO, and accessory mineral satura-
tion thermometry [J]. European Journal of Mineralogy,
2007, 19:859-870.

LIU Liang, WANG Chao, CAO Yuting, et al. Geochronol-
ogy of multi-stage metamorphic events: Constraintson
episodic zircon growth from the UHP eclogite in the
South Altyn, NW China [ J ] . Lithos, 2012. 136-139;
10-26.

LIU Sheng., HU Ruizhong, GAO Shan, et al. U - Pb zir-

con, geochemical and Sr-Nd-Hf isotopic constraints on



50 o b B

NORTHWESTERN GEOLOGY

2020 4

age and origin of Jurassic I and Atype granites from cen-
tral Guangdong, SE China; A major igneousevent in re-
sponse to foundering of a subducted flat-slab? [J].
Lithos, 2007, 96(1-2):186-204.

LIUY J. GENSER J, GE X H, NEUBAUER F, et al
40Ar /39 Ar age evidence for Altyn fault tectonic activi-
ties in western China[J]. Chinese Science Bulletin,
1995. 48(18) . 2024-2030.

LIU Y J, NEUBAUER F. GENSER J, et al. Geochronolo-
gy of the initiation and displacement of the Altyn Strike-
Slip Fault, western China[J]. Journal of Asian Earth
Sciences,2007. 29( 2-3) . 243-252.

LOISELLE M C, WONES D S. Characteirstics and origin of
anorogenie granites [ J|. Geoloigcal Society of Ameir-
canAbstrats with Programs,1979,11:468.

LUDWIG K R. Mathematical-statistical treatment of data
and errors for*®™ Th/U geochronology[J]. Reviews in
Mineralogy and Geochemistry, 2003, 52(1): 631-656.

MILLER C F, MC DOWELL S M, MAPES R W. Hot and
cold granites? Implications of zircon saturation tempera-
tures and preservation of inheritance [ J] . Geology.,
2003, 31(6):529-532.

PATINO DOUNCE A E. What do experiments tell us about
the relative contribution of crust and mantle to the ori-
gins of granitic magma. Castro A, Femandez C and
Vigneresse JL.. Understanding Granites: Intergrating
New and Clsssical Techniques[ J]. Geological Society of
London, Special Publication,1999,168:55-75.

PITCHER W S. Granite type and tectonic environment. In:

Mountain building processes [ M ] . London: Academic

Press, 1983, 19-40.

PITCHER W S. The nature and origin of granite. In; Pitch-
er WS(ed. ). Granite type and tectonic environment.
mountain building processes[ M ]. London: Academic
Press.1993,19-40 .

MILLER C, SCHUSTER R, KLOTZLI U, et al. Post-col-
lisional potassic and ultrapotassic magmatism in SW Ti-
bet: Geochemical and Sr-Nd-Pb-O isotopic constraints
for mantle source characteristics and petrogenesis[ ] ].
Journal of Petrology, 1999,40(9):1399-1424.

SOBEL ER, ARNAUD N. A possible middle Paleozoic su-
ture in the AltunTagh, NW China[J]. Tectonics,
1999. 18(1) . 64-74.

YIN A. GEHRELS G, CHEN X H. Evidence for 280km of
Cenozoic left slip motion along the eastern segment of
the AltynTagh fault system, western China[]J]. Eos
Trans. AGU, 1999, 80(17), FallMeet. Suppl. F1018.

TAPPONIER P, MOLNAR P. Active faulting and Cenozoic
tectonics of China [J]. Geophys Res. 1977, 82.20-24.

TAYLOR S R, MCLENNAN S M. Thecontinental curst,
its composition and evolution[ M]. Oxford: Blackwell,
1985.312.

VAN A E, RYAN C G, JACKSON S E, et al. Data reduc-
tion software for LA - ICP — MS in the EarthSciences
[J]. Mineralogical Association of Canada, 2001, 29.
239-243.

WAN Y S. Ba anomaly and its geochemical significance [ J].
Continental Dynamics, 1999,4(1) :84-87.

WILSON M. Igneous petrogenesis| M ]. London: Unwin
Hyman Press, 1989.295-323.



