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Abstract Located in a gobi zone of the East Tianshan, Xinjiang, the Weiya elliptic complex is tectonically situated in a zone of
tectonic weakness at the intersection site of several large lineaments in the central part of the Kawabulak microblock. The area of the
Weiya complex is 167.40 km*, of which the area of the outer ring is 77.28 km’ and the area of the inner ring is 90. 12 km’. Tt is
important for studying the tectonomagmatic activities in the area because of its nearly equiaxial shape and multiple intrusion; so it has
caused close attention of numerous researchers. For a long time, the extraction of lithology information using remote sensing has been
one of the technological problems for remote sensing geologists. Lithology identification using multispectral remote sensing in such a
large complex where rocks are exposed and lithofacies is complicated can not only supplement and improve the work of previous
researchers, but also provide new evidence for the study of magmatic activities, petrology and regional tectonics. The use of this
technique for the study of the formation and evolution mechanism of the Weiya complex enlarges the application of the multispectral
remote sensing technique in geology.

Key words Extraction of lithology information using multispectral remote sensing, lithofacies identification of the Weiya complex,
Gobi arid desert landscape, Xinjiang

B E  BAHBARLMAREXRBRGETMEY & EK, EME LT F AL LMY P E3RUA XL
Rb G My 1% 3R B3 AR5 @ AR 167.40km” , 3 P SR IR @ AR 77.28km” , M R @ AR 90. 12km® . L E kM A S RPN H L2
WA RIZEME-EREFAEAETEEL FIRAELENERD, KRR, BHRR—ARZBWR TEH 200
ML —, BIAAR L REBRRBEANS TRIH—ANABREKEK, B ARE, B L0 5 8RBT 8 HRH, RACT AT A
HIRTAAAERE, ABREFD ELF KRBT R IEN, KR B HRAE 6 A TREE R ZHROGT K.
FALAUE QAT , ¥R T £ obikE R R P 6 B A AR

KA % ik R AT BRI R R B R EAIRA; RERXBTIR ; i

hEESES P586; P583

RSN AL (9 F) i 55 R AL, R AT —or el A

1 9l FrRRE RV BROIRAE 4 5, T AR 167, 40km? , T4
==

AL SN Z WIRAR AR S AR (D) 3T XA i -

U e 2% L T 2 Bk i e 0 2 ol B, B oy
Fh‘é/‘] 130km0 E*@%L{j?_ﬁl{?ﬁ*ﬁﬁiﬁi&ﬁ%qj%ﬁnﬁ\j( %gﬁﬁmﬁﬁﬁg%X’glﬂﬁgiﬁﬂg‘ii E o 11'—11,“]6}}:-"”}%

« EFBHEBOCTH (45 : 2003BA612A-06-04) , Ml A ZE T H (45 : FH[2005]017-02-02) , F R 4R H T H
(%5 : 2006BAB07B07-02) 5[5 5¢ &y FEAl o2 & SRR (973 1131) (45 :2007CB411406 ) %)),
F—EEEN: R, J, 1958 4, BI5RoL, WA, W Y@ fiE R R 2% B FHFFE, E-mail; y6100@ vip. sina. com



2398

41° 46,

41° 44"

41° 42"

‘ T, e 5
| s ] 4[]

[::::::::| 6 ’\lell 7 | Vi | 8 |:',:,':/k/k

FIT R o & (4 5K iE , 2005)

LAE P ALYUIRY s 28R BT B ER RS s 3-ARIERK A ; 4-B

B RN A SN 6-fE R IN KA s T-ATRIIE B 5

8- BN EY A 5 9-ron U R s 10-IURERL B K S '

Fig.1 Geological map for Weiya pluton

1 9| oX-62 | 10

DRI BT A7 T HBR AL 27 | T) 6 3R M BTy ) 3 i
TSI W R A AT T RSB FE (42 5k, 19815 5%
i, 1983 ;471 1990 2=l , 1997 ,2002 5 5 1645 ,2005) .

FI RO 25 A H B — Bt IR & & Al 23 N R RSP 3R
PRI Z B, SRR S B Bk o B Bk Bl - 1E K R A, DA AT
ERAENECH 95% LB, misit s s NI A3 K
AR B TR A- AR P A R SR A IR A AR X
P PR S ) Pade 2 5 DR LA B A e AR AR AT A7 1
BORIYE . ZE5EHE (1981) Fgkia dk (1983) N, B4
PR Z RV 900 , T IA kg JCTR et A A e V8 g 401, 5 AR
PPN IR SR 2 B B I A B SR ) TA O 2 38 L b e A
(127.8 ~ 158. 1Ma) F=¥); i (1988 ) FllZs i #s 45 (1997,
2002) 45t A A PR A SR IR RN B S IR A R 51 AN )
R DA I IR 23 531 o i B A I S A 8 5 ) 3 S0 A
VPRI (270. 67 ~267.3Ma) FIMEI (230 ~250Ma) , B>
il o sl APl 5C & S A R AR By AR
SR P IRSL A A U ) — G 4 ) o 5
SEARE FAABURL B 41 SHRIMP U-Pb 5 4, 71 B I 1E 1< Al
HIRLAE B A A% 7390 0 (246 +6) Ma 11 (237 +6) Ma, J& B 3¢
H—r1 ] (Zhang et al. ;2005 ) , SUHRAESNER AN P 3028 25 B8 7
I 22 S HRRR T PR R I T REAE , RN N R
AN ARAE G LA S AIRLAE 14 5 7T BE A [ 31T 114
FIRA AN A GE R 5 5K 0 A58 AR o BR AL 2 BT 5
FIEFAMILEIN N 2% AR AR AT 23 6 31, 4k
N BRI GEBEBRBUS , A RIE RS, AN KOs, Rt
TRAER A, SN R B A, DL RLAE R e (K G A,
2005, 2006) ,

£ LFH/ 2007, 23(10)

Acta Petrologica Sinica

Rifi A 18 SR AR 5 AR R AL R AR () A 4 i, i A B
S —Fp ST LSRR, B4 25 ORI £ 1Y) b R AR B
KA, AR B 58 5 B B e i ME Atk
FE A I ST M IR R T R 3% J2% 1) b 4 , R 30 e IO A 1) o 1 B
IBFRAS , PO H A S B AT 07 B IR A | X A
B IRBE RN G E T SR I SRS B o fh TR R R T
VL o o ) Py AR DX 3 2 LS, L WS b ) Pl 15 J
i Fe R, i R e b 3 AR 2 B b (RS, 18 1T DL
TS 2 T e FR: e B A | s AR s 42 T R 52 Ml 4 L 2 1) S
52, ke T H U B AR M 5T R ik, AT X R AR VB IR 4
WIRT B T A AN fE— B R Bokeh T L& T
BRI, BRIl vz i A T b 2E . FRE B 20 14t 90
AEAR LA, 78 A b T THT , 328 JBR L P o e U A 2 43
012 N T R BT IR A TR AR (R
42 1994 JE4E 51 45,1993; ek, 1997 HE P44, 2000,
REWE,1996) , FE0 7= H T 7 i, W AL ER b3,
M B Th ARG AR S T A R E B A
G MR T M BR A A BB, HE AT LR A M TR, IR T
FHR (G AF, 19975 4/, 20005 FRbals 54,2001
7K EA 5 ,1998,2002,2003 ; #7 R4 ,2003) o R WK, 12 Ik
B AR PS4 T 7 Hb 2 ST 880 L2 2 O b S5 F 9 v A
HEEMER, EIOEPIH T R IR

T AR F BRI B AR 15 B AR AR R A
SRR A PEIRE . KWL A MR B — 2 i e ot T
VEE AR MERR 2 — o 88 AR K 1L b A 3he 5 B X, 3%
TR — AR, A R, X IF 5% DX A 2 - 5 23 3
HAREELMRETIAE, RATERIE TR 28K,
ASCEE AN B 2 A A A AU, e R 206158 IR
AR A TER IO I R o 45 5 38 R AR SR 19 5 P15
BT T R A H R Y S Ak

2 Blmiktt

TR SE A R HAT &, AR ATEE ] Landsat 7
TR ETM " 5l , Bl 5725 0 13831, 5% 48 H 10 2003 4
2 A21 Ho ETM " ol fy TS AR i (3B
T8 A H AT B LT BRI A A R
REMEIEZ—.

3 ETEBUNMR B S H AR DT Tk

T A PR AR AR B A 1 8 55 M 06 1 R Ak R T 5
WA AT W YIRS RFIE T 5 2 1 P 8 SRS a4
AR SRR . 3T 30 AR SR E AT T A T
P PERRPE B BT AR, Sk Se BTS00 e B it (A7 BB )
Wyt [E AT BEE T GRS A AR U BN
5 | \NTE R Hunt 45 (1977,1978,1982) 7E 20 {22 70 44X



AR AR ETM " i B3 ARG AT R T 7 5 109 5 PR 51

ARG TR TH P A B 45 R 59 3, Hunt 1)
3T 300 SRR P E 25 RE 9 R R S

(1) EZE AT YR EZ Mo, BVEE A B4, Hidk
BHFEIAE P LLAMRELLAN X, PR AL T 10m BT ol R X
S, S —APRLAE S e R B8 DI, o A A3l ot J3E R
55, B LA AE A W—3T 2141 ( VNIR) XK 7= A= H A 2 T
xS

(2) AP RUE R, Wk 2R e i AL 07 ), TR
HAOWAT R, e F 2 T W SGEZLAN X, R
SRR A B L R G T R R 2 X R IR AR JE 2077 1
(= A 1, B K O ™ JE PR B COS™ ST 1

(3) PRI AL B ) 75 R P 21 5 B HAT 12 W P i T
WORFIE , EAT AU A B AT AR . AN BP0 45 7E —
LA AT AN BE A B W) R RS AE , PRI A7 B 2
AU AT B2 W) LR 5, (BRI 1 W MR 19
98 553 AN HROR T 5 4 2 IR TR O BB AR 1 T B R
N5 — 1y oz W 490 Jr 1R, SRR A e Al A, 2
ZINIR o WU ) AR B BE R T 1) ) 45 R R BE , 405 &
T T A e I ST A X

(4) 205 ST AR AN O T X EEBE , X S0k R /N
FER B XTIE I BOR UL, — B RUH R BN, B
SR MR (OGS FERE AR . ANIE I, BN, RO

8 SRR (1) 2 W) TR A DI S, DRI IR Ay — % i
FRE A7 B , S EHTAT AT RE R0 o P TR 32 A T A
(7 P PR O il A 25 (B R ) 22 57, B R EE B BB L 2
o JEEMERKREER . WAKAEE—BEA LR
DU - T LTS, Al G B 2 Btk 5 BkR A 5 R A%
TEa N E R 2R D R P AR R AL s R R R 1=
MNATERIG B BIRR IR K 2 1 B A B4 0
LTI 25 o AR SR, AT W A )2 B AR 5
— A TP A TR e R B (8 4% 5 19 )2 AR AR AR AL 5
AR I RS IE— 5 SR 4 SRR T A B M I 4
IS A % 5 TR UA R B IER LA A | il
AR B WS PTRUE RAGARE LB IE . AR 8B E AT i)

2399

B JRAF 2 RPARZS LA S TR SR BE TR E 1 EATT#% A B3
FFAE o S PR 32 S IO P Pl P i | TR A A e P 1 2 A
T3 1 PR C R U L S SO 22 e, 38 B e KR B
DX I3 AN E AR S 73 AR A A BB PR S H Y

UEAE AR A T — R FN I LA o A8 4 o 5 S AR IR
TR A5 BARBUT A T HZ MR XRS5 T7
RS E R R RHIE 2 b R T BCR GE T 0 R AT
Yoy RSG5 0E B AR, BT T AT 5 B AR AL 4% 5
FRAESRI o )i, AR A8 TR S ) S B, 8 o 5 it ot
DREAE 2RI SRR A G B SR X B el
FEXHIBIESE  BOAIESE IX 2R AR AIE , S VAR AR A
T2 A 2 ™ R OL S A A MO L 2R O
SN REMR RN AP B X T A AR AR, R
FH—SE g5 AR PR, 7R P 5 v 0y 18] 14 K BE 22501, LA SRt H
e B e R AR , 4 o i VA 7S I BB T, e 22
PRE KB IG5 G I i AR e 9 A X S AR ST Y (R (R Ak
BT EAE—E R B T I 2

4 A A A TS B AR

ekt ETM-13831 5 T 244 4w i e (4248 ,3030,
4650,3386) fif e it (WLZE 1) , WAHIC B B rh 4% AR DG RIS
=AU 147,00 RGBSR, SR il 07 B ¥ i fk 4k
RIS R A A R A T (B 2) .

5 RWAVGHEBGTERE S AHE

HEREEEEREINETIREFEUXEN

F T IRRN KRR ML X 43 B W 2 A RN R A i B 8,
T 2 7 FH Pl it e VA% A o D PG o0 B O i, B R R 1
R B DL RSO 2= 5, AT B T B A IR il
PEE (B 2) o XA R B, 35 057 B0, 25 A LS 20 A AR
Bo s, S AT A SR A T — AR W B . R GIS Ak
8, AT LIRS TR M SRR A A AR TR o B8 4 A T AR
167. 40km® , o AR AR 77. 28km” , UIAE X 90. 12km”

5.1

®1 EBIREEBRIHESEIT
Table 1 Local data statistics of Weiya complex
REEE H R
5 FAAATHIE :4248P, 3030L B 475 %.422P, 3561 KEES 2 H:150232
Py 22
B 1 2 3 4 5 7
1 168.359
2 196.214 238.410
3 257.637 319.003 439. 646
4 184.700 232.635 323.674 243.200
5 159.219 211.234 305.813 235.931 265.672
7 116.174 157.847 231.986 180.943 217.337 204.013




2400

K2 Rk e ik

B &y A EIZ AR OR S 5

IAE D ALTTRY s 2-BR R G B B B s - IE KA 4-B T
BT RKAER s S-SR BRI T-ARE R &
8- BN EY A5 9-ton U R s 10- Kl FIEPHIE 7 fRAE
Fig.2 Remote sensing lithological map of Weiya complex

RUAAREESEMPOIR, O RNKE-BRaE K
PB4 - AIRLAE 1 2 R ARG BN IR S RO BRAR , S A 5 i
BT GBI KA R PN B AR R AR O A
BN, IR FISNIR TR . SPA IR 77. 28km” | 43
IERA R A AR, 7 BETARY 95% DA I BE R B Bk
J A RN B A A BER KA B A A
B o IR ETRL 90. 12km” | MR 5 BF K AE R A A 3R
AR b R R 62. 3% , A% T 0 ATDRE A6 B9 2 7 Ak i AR G
7.8% ,FIAR AN KA 56K N A — 2 2 = RIE R
OISR B TR AR A R, 40 R TE AR 22, 1% i
7.8% ,HEfh e R AT HTEMW, A LT,

5.2 RIRadsRiE s REBRIE &
TSI T A WL PR I A e AR A TR 9 25 )
A, BATRE ) 2A IR ST 1O 3 ( ULIAT 2B) .
REGTI A TR AB ) S 50 T 1A i 1o P SRR 1R T 3k
B . A3 sl LA A 3B Ko AN KOs TR
A BT AR AR TR R 2 R B RS IR 5 SR U2 TUAR W) LR

B LI/ 2007, 23(10)

Acta Petrologica Sinica

B3 R M B A5 S S % ) i
T L 5[] ] 2
Fig. 3

Weiya complex

Reflective spectral profile of different lithology of

TP TRAER A ARLAE B A Y RO AR TE R
B g, WARENDY, & PG U TR — A 3EIE Ko e — )
R TR A AN KA - AL R A > A RN KA
SR TRAER A - R A, Ea R AR B,
XL PR SR AR A S 2 A () S S 1Y 25 S L)
LA ) 3 B, AN TR A 5 R 3 A A ) X o O
Ro HRMEEAT YRR, s 2 3 — 28 R G0 X B
AR SAA (AL RAT R A P AL

R A% A AL 3t b A TR B AR e St B R LA
R 2SO A (A s B s 7, FL R P A

& 1 518 2 BEAT LLE, AT LU M 0 s P IR 45 Y
AP HZ 7 )23 A £ BE WL, R AT AR E
FhIE SERSIEIE AT AR LR B o 73 5b, 3B I TR IR A S
PG, ANIET T LB A A — i (9 A B, A ATTHE AT 3 S 3t
JR TARZ I, SERERS £ B BB RAERE AL I AL 8 AT T2
A1 2 5 T MU AR R A A B RE AR A
5 At o U R R R AR R I 9

MRS BRI 0 R 0 2 o AR [ o P ) 22 i) 23 A AR
DLIIAT , BTN ] 5 0 A5 AR Hu R A~ T 5 R AP L
KR A AR AU 9 6 ). Bk B gk s
BT IEIE KA 4, LR, 3R SR 22 BLR I O 1 981N
K Ba B RKAGRK A, LUSARIAE 5 2, B b0 B4 1 4
KLAE G AN, A R R H A 1 41 3 N K By o ik e 2
I, B A A R IE IR A b A a P R 22 57 0 W, Heful St
LRI I 20 PRt T3 BT KR A AR
BRAE-AOT S FNEFANEE T A 4518 1) A PR L 2 4 AL



AR AR ETM " i B3 ARG AT R T 7 5 109 5 PR 51

5.3 BI#FHEHEMEIE

R T U R A e M TR PG 5 ik, AT
AT T S 8 WU 2% o 1A b b 3T 8 7 O L 37 Y K B e
WX, P3RS RS> B R . BT R 1 5 iz
VR FEAS [] P i 4 f iy B O, 2 5 A 1 )8 23R AR ek
AR S R b PR TR AN [ A A i A
TE o BN, FE NI 5 I 00 4 filnly BRI, T A0 3 b SR X
B, ARIERE (R WA ETRE BA TR 2 22 60) g b
FREN NI B 2 B R AG R 2 (AR 2% T i B 1k R
BER¥E)Z L B TFARERSHEE BRI AT
B 5 R TP SR A UTR) ) 55, 78 SE LR N IR 5 4030 1Y
S REHRGNER AT RXE S . A iy, A5 2
BAR T RIEKAR, CEE AR NIRRT, — DA
T AR A 8 BN 2m RS B Y LA PR, 6 2 W AR X4
BARABER T LAAENEE, EEMMTILET 5
(LANDSAT-7) (%Il & 28 705km , LB A, — 5t B 4 5
36T 34225km? (185 x 185km? ) (3G . ETM * SR T a7 I
B LASN B HG T 204 I AL AM I B AR R . &l iE
BEARAL I BN A [R) A M 18] 1) 22 545 B G5 , 1% TR
ANAT ULA LT A0 o I £ A B 1 (5 B AR s AT AL B 4
MR =5 T FRATT A A B, 00 1) O fef R AT 7 SR A A
SR A TR EUORAS WX 43 BB W 4455 1R DY 38 55 AR 50 1 43 7
LMBAES T o AT TAEM A ETM ™ $045 25 [7] 43 ¢
Ry 30m, (55 /N BLAS [ 4y BESR 2 15m) , ] LA 3] Lo g R
12 STREM . R BEA R BN S B2 52 1Y SPOTA i
(J3H# 2. 5m) 83 QuickBird Z4fg (43 H4 0. 6m) HEATALHLL,
AT RIS B B I A R B LU RO 1 2 1000,

6 &k

(1) FI 2B ARSEIU T R W2 A R O B 5 A
VLR PEIE I T R A A A A TR 167. 40km”
AR 77. 28km? , IFA A 90. 12km?

(2) BT LR, BA A ARy R P3R5 SR
NRG, BET AP RE, AN IR S R R AR
ARV AN TR 25 U5 1 7. 2 2 A PR T — 3 3 e o7
EOTRs7/8

(3) BWAA MR A B — AR, B2 A R
EHIE AT 6 MR BRI BRI, A IE R, A
PN, BB T RAE K A, AN K B2, A AR AE 14
Fro IR FEAIE T oK 05 R A5 A AR 4 b 3Rk Ak 2% BF 50
HINREE K B A4 A S AR AR 53 6 W45

(4) I 32 e AR H2 B S 0 2% 2 k2 S 1 1l (8
fef Y BAT EDUL, 5 A LASR SRR SE ot , Ay b m] AL B AL
T 5B R o A Bl SRR A B AR AS [ T
2555 IR A TR AN T LAY T 2040 S B T A BE Y

2401

AR AT A B G, R T BRATARI LT, L5 #Y
ORAEFA TR T4 o 38 SO PR B AR ™ 2 Bl
Mo B A AR R ) B BT o

References

Chen SL, Lu FH, Gao GM and Wu DW. 2001. Remote sensing
extraction of altered information related to gold mineralization, inner
Mongolia section, north margin of north China plate. Remote Sensing
for Land and Resources, (2):13 -18

Chi GB and Li Y. 1996. The recognizing methods and applications of
remote sensing information for mineralized geological environment.
Journal of Remote Sensing, 11(2): 94 —101

Gan FP, Wang RS, Jiang SH, Zhang ZG, Guo XF and Wang QH. 2000.
Discrimination technique for rocks or ore deposits based on the
feature of full spectral shape using hyperspectral remote sensing and
its application. Scientia Geologica Sinica, 35(3) : 376 —384

Hu SX, Guo JC, Gu LX, Yan ZF and Yan H. 1990. Geology of the
Caledonian orogenic belt and its importance to the framework of East
Tianshan (E85 -95 ). Geoscience of Xinjiang. Beijing: Geological
Publishing House, 32 —45

Hunt GR. 1977. Spectral signature of particular minerals in the visible
and iufrared. Gesph, (42): 501 -513

Hunt GR. 1982. Spectroscopic properties of rock and minerals in
handbook of physical pvopertics of rocks. vol. 1. Carnicha-el R S
de. Roca Raton; CRC Press, 295 - 385

Hunt GR. 1978. Salisbury J] W. Assessment of landsat filters for rock
type discrimination. Based on Intrinsic Information in Laboratory
Spectra. Geophysis, 43, 738 —748

Li SL and Feng XC. 1997. Super-unit association of Weiya, Eastern
Tianshan of Xinjiang. Xinjiang Geology, (1): 13 =27 (in Chinese
with an English abstract)

Li SL, Li WQ, Feng XC and Dong FR. 2002. Age of formation of Weiya
composite stocks in Eastern Tianshan mountains. Xinjiang Geology,
(4): 357 =259 (iin Chinese with an English abstract)

Li XZ. 1981. The characteristics of the Weiya in trusive in Tianshan with
a discussion on its mode of formation. Bull Xian Inst Geol Mineral
Res Chinese Acad Geol Sci. 2: 53 —62

Lou XM and Ge BJ. 1994. Method on ore prospecting and prognosis by
remote sensing. Beijing: Geological Publishing House

Xue ZS. 1997. Application and progress of remote sensing techniques in
geological  surveying.  Geological  Science
Information, 16(Sup) ; 15 -22

Yang H, Gu LX and Yan ZF. 1990. Characteristics of lead isotopic
compositions of the Weiya granitic complex in Middle Tianshan.
Uranium Geology, 6(3): 156 — 162

Yang JM, Zhang YJ, Chen W, Wang ZL, Jiang LF, Ji HG and Han CM.
2003. Application of ETM(TM) remote srensing alteration anomaly

and  Technology

extraction technique to gobi area, east Tianshan mountains. Mineral
Deposits, (3): 278 =286 (in Chinese with an English abstract)

Zhang Y] and Yang JM. 1998. Exiraction Methods for the Alteration
Remote Sensing Information in the Area with Outcropping Rocks.
Remote Sensing for Land & Resources, 2: 46 =53 (in Chinese with
an English abstract)

Zhang YJ, Yang JM and Chen W. 2002. The Methods for Extraction of
the Alteration Remote Sensing Anomaly from ETM * (TM) Data and
Their Application; Geological Basis and Spectral Precondition.
Remote Sensing for Land & Resources, (4): 30 =36 (in Chinese
with an English abstract)

Zhang Y], Zeng ZM and Chen W. 2003. The Methods for Extraction of
the Alteration Remote Sensing Anomaly from ETM * (TM) Data and



2402

Their Application; Method Selection and Technological flow-cart.
Remote Sensing for Land & Resources, (2): 44 =49 (in Chinese
with an English abstract)

Zhang Z7. 1983. The mode of formation of the Weiya rock body — Whirl
dynamic differentiation. Bull Inst Geomechan Chinese Acad Geol
Sei., (4): 139 - 149

Zhi QH, Wang Yan and Zhu YC. 1997. Comprehensive evaluation of the
Laoniushan subnolcanic copper targets by remote sensing method.
Mineral Resources and Geology, 11(3): 179 - 186

Zhou WP, Chen KQ, Jian RC er al. 1993. A new mapping method of the
1 : 50000 scale geological mapping. Wuhan: Press of China
University of Geosciences

Zhu XG. 2000. Extracting geological structure information by multi-
principal component analysis. Journal of remote sensing, 4(4) : 299
-303

Zhang 727, Gu LX, Wu CZ, Li WQ, Xi AH and Wang S. 2005. Zircon
SHRIMP dating and Their geological significance of Weiya complex
of eastern Tianshan. Acta Geologica Sinica, 79(4) . 530

Zhang 7Z7., Gu 1X, Wu CZ, San JZ, Tang XQ, Xi AH and Wang S.
2005. Weiya complex, eastern Tianshan: Single-sourced or diverse-
sourced ; Evidence from biotite. Geochimica, 34(4) : 328 —338 (in
Chinese with an English abstract)

Zhang 77, Gu LX, Wu CZ, Zhai JP, Li WQ and Tang JH. 2006. Weiya
quartz syenite in early indosina from eastern Tianshan Mountains:
Petrogenesis and tectonic implications. Acta Petrologica Sinica, 22

(5): 1135 -1149

Bt R 32528 SOk

BRFAIS , AR, EEH, S, 2001, b A A s i BE A
WA AR R R ). B YRR, (2):13 -18

REM, 222, 1996, U™ Hh 5 V0 B 8 g% A S U O 12 % L 1o A
Y. WEEIERR, 11(2): 94 - 101.

B, Fig, LR, ka5, S0, Ei4e. 20000 JEF5E
ST ERAE A AR G B SR A Y B B R R N . RR
2. 5(3): 376 —384.

%%, Sk, e, FIRZ, IR, #ik. 1990, hnE Rk
WA FEAR R 1L (E85° ~95° ) Ayt As 4 v (1) T 2 b {57 B L3t o e
fE. JbET: T L, 32 -45

AWy, T E. 1997, HTEE K LR R AR BT AL, B
fi, 15(1): 13 =27

£ LFH/ 2007, 23(10)

Acta Petrologica Sinica

ARl ZESCHE, TR, EESR. 2002, RR I EAEWIE A
FHRITE. BT, 20(4) ; 357 -359

ZSehE. 1981, RIL WA Al S R AiE S OO 1y a8 . b E
Rk BEBER , P9 BRI TR, 2(1) : 53 62

PEMEE, B4, 1994, SEEIRDFIN k. dbat: MU RRAL

BETEAR. 1997, 38 BB AR 7E I 5 R 2 mp 1 17 R 9 a0 . b
BHEEIR, 16(34T)) : 15 -22

ottt A%, PEAE & . 1990, v K L R I 2% AR Y A TR0 38 4R
fE. HHHLER, 6(3) : 156 — 162

Wb, RER, Wik, FRER, ZE, WES, HAE. 2003
ETM * ('TM) flt A% 32 J3% 57 55 R 15 76 7R IR L K b IXC ) 1oz
WHHLT, 22(3) : 278 —286

TREH, R, 19980. A #REE X kAR & B B IR .
T B, (2): 46 -53

TKRER, BEER, BREK. 2002. ETM ™ (TM) {725 3 Jk 5 i B U ik
WEFE 5 N — b A i A g B i 4. B R BRI, (4) ¢ 30
-36

TREF, WAL, BREK. 2003. ETM* (TM) {725 i Jk 5 B 30y 1k
WIS SR H—Jr s B AR i RE. [ R E R, (2) . 44
-49

FRIAPE. 1983, RS s I ——E5 3l J1 43 5. o b
B B B 12T TR, (4) @ 139 - 149

AT, T/, KA E. 1997, 4 Lk AT X W Ls A
PEM. B SR, 11(3): 179 - 186

JE4EBE, BRTER, RIAPIZE. 1993, 1 @5 7 KM R EE B . &
DLe v b R 2 S

R/MG. 2000, Z T 8 43 b B AR H TR 3 15 B R R Y R
SRR, 4(4) ;299 —303

SRR, BGEX, REE, 4, BB, MEE, T 2005
ARRIMBW A FEE R FIR? —K 8 B = B
HERILAE, 34(4) : 328 =338

SR BTN, R ER RAT 2R BRAE. 2006. R RILNENTE
R A IE KA AR ROE B A, 22
(5): 1135 - 1149



