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Fig. 1 Simplified geological map of Kekesala-Lailisigaoer region in Jinghe country
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1 — upper Ordovician Hudukedaban Formation; 2 — upper Silurian Boluohuoluoshan Formation; 3 - upper Silurian Kuru Formation; 4 — Diddle devo-
nian Hanjiga Formation; 5 — lower Carboniferous Aqiale Formation ;6 — fault/fault zone ;7 — geologic boundary; 8 — unconformity boundary; 9 — isot

opic age;10 — polymetallic deposit; 11 — Devonian granodiorite / monzonitic granite; 12 — Carboniferous granodiorite and syenogranite
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Fig.2 Geological map for the Kekesala Fe - Cu — Mo
polymetallic Deposit
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1 — upper Ordovician Hudukedaban Formation; 2 — monzogranite ;3 —
granodiorite ;4 — quartz diorite;5 — Fe — Cu — Mo ore body;6 — geologic

boundary
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Fig. 3 Microscopy of quartz diorite
( orthogonal polarization)
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Q - quartz ;Pl - plagioclase ;Bi - biotite
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Ko, SR A i 1) B A (KKZL) |, B a1k, B
il T 10 ~ 15 kg, 78] Jb 48 $b 38 Jag JBR J7 52 9 28 N 5%
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BERAEFE T B T PR AT F ST & e . B AR U - Pb
AU B0 HR 2 A v I 3t SR B M S T 5 T L SR
PRAT H 0 1 0 2% 1 00 52 56 =, i i SHRIMP e # 4:
=Pl & 4t (SHRIMP Remote Operation System
SROS) it & 44 il iz TR K A . Curtin B TR 2%
( Curtin University of Techonology) ) SHRIMP II {¥ %%
ARAFIY o AHSRA R I8 AT A5 18 B34 43 i it A WL S
ik (Compston et al. ,1992) , FEICE MM EITRY
TEAZ Tl AE 5 0 5 F 58 € 20 B o0 3K, 00 38 07 725
Lo b e 2 WL SCHR (8 541 ,2013)
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Tablel The major elements( % ) composition of

N

quartz diorite

B 2 KKGI  KKG2 KKG3 KKG4 KKG5 KKG6

Si0, 67.32  67.60 66.48 67.23 67.13 68.17
TiO, 0.67 0. 62 0. 65 0.63 0.56 0. 60

Al, O, 15.10  14.77 14. 88 14. 66 14.13  14.85

FeO" 4.17 4.37 5.12 4.85 5.94 4.02
MnO 0.07 0.07 0.08 0.07 0.07 0.08
MgO 1.85 1.77 1.90 1. 84 1. 40 1.65
CaO 3.67 4.61 4.00 4.43 4.42 3.98
Na, O 3.81 3.59 3.46 3.40 3.41 3.88
K,0 1.30 0.99 1.50 1.15 1.03 1.29
P, 04 0.16 0.15 0.15 0.15 0.13 0.14
LOI 1.84 1. 42 1.74 1.55 1.73 1.32

Total 99.96  99.95 99.96 99.96  99.95 99.98
K,0/Na,0  0.34 0.28 0.43 0. 34 0. 30 0.33
K, 0/TiO, 1.95 1. 60 2.30 1.82 1.85 2.17
K,0/P, 04 8.13 6.74 9.74 7.77 7.74 9.15

ALK 5.11 4.58 4.96 4.55 4.44 5.17

A/CNK 1.05 0.96 1.02 0.98 0.96 0.99

A 2 A% Tl Ab R BRI S 5 3 B 0 (2012)
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F1Box, Al vl 2R A 9N KA Sio, /v T
66.48% ~ 68.17% , i o+t 4.44% ~5.17% ,K,0/
Na,O 7 0.28 ~0.43 (% Na %% K), K,0/Ti0, #
K,0/P,0, H.fH 454 1.60 ~2.30.6.74 ~9.74 A/
CNK 8% T 0.96 ~ 1. 05, SR AE , Al Al =i f1
B KA 2 B AT B 8 1 Si0, (AL(ALO, =14.13% ~
15.10% ) F 5% & &, J& #E 45 - 55 58 Bt (A/CNK =
0.96 ~1.05) %5 f1. B Ir A £ wh #5% 3 Sio, - K,0
+Na, O &l I 3475 ATE B N X8, HL7E Bl -
WARE A T T Oy, B T WA E R (Emg) o 455
FE i B 25 A 57 A R AL 2 DL R W BT R AL
PESE WA RN A
4.2 WETEMHKLITE

A AT B R A 9 DN R T TG 3R A A 4 R SRR AR
ZHLFR 2, v AL A 95 A K A SREE 186. 32
x107° ~245.53 x107°,8Eu 4 0.49 ~0.55, M=
kB AXAENKER LSRG, SHxTE
JEAL(S - AL JE KA B  HoT R & AL
2 WM 4 4 5 B % (LREE/HREE 4 F 2.40 ~
3.00 Z[a]) ,Bf 1 SR W1 IR o AR ERORL A I 4 AL K
B b (& 4),(La/Yb) 5. 64 ~7.75, 2 W] 5 1 4 {5
AL, @8 LREE B4 MBI B A Eu AR W . AN
A AR 108 B o L R Y R R AR R K
T AILE (K. Rb . Ba, Th) , [fij # X = 45 & & 7
JLE(Nb Ta,Yb), P . Sr fl Ti £ i F % (B '5),
Eu Tl Sr B #¢ 1E B 7R U5 X AF 76 RHE A1 40 845 i
BCE RHS A0 5k B Y M 7 W) B Y AR 20 J il ( Green,
1994) ,
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4B ( LB #% Sun S and Mcdonough,1989)
Fig. 4 Chondrite-normalized REE patterns

for quartz diorite( base diagram from Sum and
Mcdonough ,1989)
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Table2 The trace elements ( x 10 ~*) composition of

quartz diorite

eSS KKG1 KKG2 KKG3 KKG4 KKG5 KKG6
Cs 2.71 2.52 2.23 3.71 1.92 2.26
Rb 55.6 51.2 56.9 68. 1 48.5 59.3
Ba 513 499 614 481 206 275
Sr 263 215 230 198 274 262
Nb 41.6 39.9 43.2 42.6 29.1 30.7
Ta 3.07 3.03 3.25 3.34 2.61 2.48
Zr 208 201 244 280 261 273
Hf 6.25 6 7.76 8.17 7.8 7.97
Th 24.1 27.7 26.9 27.2 22 23.1
Sc 9.67 8.74 9.78 9.68 8.01 9.03
U 4.72 5.62 6. 02 7. 46 5.5 5.28
La 38.9 41.9 48.8 49.9 36.6 43.1
Ce 86.9 86.8 96. 4 98.6 72.2 90
Pr 9.87 10.2 11.5 11.7 8.63 10.3
Nd 37.3 39 44.5 42.7 34 39.5
Sm 7.76 8.3 8.99 8.59 7.32 7.69
Eu 1. 41 1.32 1.53 1.42 1.28 1.34
Gd 7.88 7.91 8. 64 7.76 7.06 6.93
Th 1.25 1.37 1.57 1. 46 1.19 1.2
Dy 8.05 8. 04 8.71 8.02 6.86 7.42
Ho 1.61 1. 66 1.73 1. 64 1.29 1.33
Er 4.97 5.32 5.73 5.31 4.28 4.17
Tm 0.814 0.781 0.806 0.838 0.672 0.602
Yb 4.95 5.3 5.76 5.55 4.3 3.99
Lu 0.7 0.759 0.868 0.778 0.641 0.624
Y 45 47.2 51 45.6 38.4 37.8

SREE 212.36 218.66 245.53 244.27 186.32 218.20
LREE/HREE 2.42 2,39  2.50 2.77 2.47  3.00
(La/Yb)y 5,64 567 6.08 6.45 6.11  7.75
3Eu 0.55 0.49 0.52 0.52 0.54 0.55
DA A < A Tk b BB BRI 7S B 23+ 0 (2012) 5

4.3 Pb BEALEFFHE

ARl R R R EE 2 A TR T X B A SN K A R
(**Pb/*™Pb), 435K 17.1769 ~18. 1911, (*"Pb/**
Pb), 435I 15. 4845 ~15. 5602, (**Pb/***Pb), 43 %]
A 35.9449 ~37.4098 ( £ 3 ), fE Zartman et al. (
1981) HYHbBRAS [ XU AL X 1 g | (I ),
A B B A5 53 300 T A\ 3 1L T A R M S A R 2 )
B e T 7, BaR R AENY BRI S
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Fig.5 PM-normalized trace element patterns
of quartz diorite ( base diagram from Sun SS

and Mcdonough,1989)
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Table3 The Lead isotope Analysis Results of

quartz diorite

B KKG1 KKG2  KKG3  KKG4  KKG5
Th 24.1 27.7 26.9 27.2 22
U 4.72 5.62 6. 02 7.46 5.5
Pb 13.1 8.49 12.3 8.09 9.34
206 p, /204 pl, 19.783  20.137 20.038 21.842  20.269
2¢ 0.003  0.005  0.002 0.010  0.003

207 pp/2%4 pl 15.646 15.644 15.644 15.722 15.640

20 0.002  0.003  0.002  0.007  0.002
208 pp /204 Py 39.971  40.542 40.236 41.446  40.118
20 0.006  0.009  0.004  0.019  0.006

(**Pb/*™Pb), 18.1911 17.1769 17.8609 17.5752 17.6459
(*7Pb/?™Pb), 15.5602 15.4845 15.5267 15.4921 15.4987

(P®Pb/*™Pb), 37.4098 35.9449 37.1706 36.544 36.8118

I B < A% Ml b 5 BB 5 e 23 #r 0 (2012)

4.4 %7 SHRIMP U -Pb B4

K HA AR 2 2R XA KNS
(KKZ1) #5457 SHRIMP U - Pb 4E ¢ 73 #fr 45 R 51 T %
4, Fr oy BT BB A R B B TR Al AR S G €837 B Bl
WE A, KI5 A 4 BT, 2 KRR IE, D4
HAERL . BIAR &G F BSRRRAE 3 R H LA ) 2
KEEMPERIRFEW (E6), FERE A TR Th/U

LU AR AR Ak 38 B 7E 0. 53 ~0.98 Z i), K T 0.1, 7%
FE AR R AT S B Y R R IR 4 A1 ( Pidgeon,
1996) . Ff & 1 385 41 ORI CL R 44 U -
Pb [l {37 2 B A7 40 M7 s WL 6, Fog% 47 U — Ph 4F %
EERGFH 4,

6 KKZ1 #5 R BR L S EKEHFE
Fig. 6 CL images of KKZ1 zircons

B 7 7R A1 B DN SA R il P B 8 A TR 2y
Praf RAEHE A1 U - Pb i I E | JL-F- 47 v 16 38 Ak
B S2T , 1i EL 2 A AR A vh o A T A P/ U
B 24 4F 1% 4 365.3 = 2. 8Ma, MSWD = 1. 08, {t 3%
HIRERARRE

5 Wik54#
5.1 HEMERRA

A AL R Bl R A AR AR AR A R
B 1990 AE BT SR AEE R B IA X AT 7 R AR — X
PR BA L4 BATF R 1:20 J5 B[ H /R M8 (L - 44 - X X
X VD) i o 3 P T A 6 BF 55 XA R R AR E
AR . BRI 4 (1997 ) AR i BF 5 DX 74 AL M 114 i
WrFe AR B A1 U - Pb AR % 415 Ma, DA KT B 1]
AR IR . W] AT RLA kA 2 e R X A
BN AT b B e 0 Al ek AL, AR A
Hefil, Bty 2 & AR R AL B R TN R
FALAT . RUGRTR A SN KA A B ARG
WK i, 45 A Th/U Hf, R S AT R 3
ok SRR 85 40, 5 40 SHRIMP U — Pb 4E#% Jy 365.3
+2.8 Ma, MSWD = 1. 08, {3 45 1A [# 45 i 18, % 4
B 5 A AR X A IR AR s B K AR K TR
I A —H(368.2 £2.2 Ma) , BJJE ot T 1 Je 7 1
) B 4 U AR A5 1 A7 0 B0 R 22 /N, T B A s
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F4 AAFEHARNKERER SHRIMP U -Pb £ (™ Pb/ " U) it £ R
Table4 SHRIMP U - Pb isotopic analyses (*"*Pb/**U) for zircons from Kekesala quartz diorite

. . U Th meh 206 py, * 206 py, /238 207 pp = /206 py 27pp /35U W6 pp = /28y
o CoGug) (wge) UL (wyg)  FIR(Ma) gy g WifE Rz WifE
KKZ2. 1 0.27 301 236 0. 81 15.2 369.4 +4.1 0. 05686 1.6 0.4570 1.9 0. 05897 0.99
KKZ4. 1 0.01 189 122 0. 66 9.45 364.3 +4.3 0.0563 2.0 0. 446 2.3 0.05814 1.1
KKZ6. 1 0.54 153 105 0.71 7.73 367.2 +4.7 0.0574 2.2 0. 448 2.5 0. 05861 1.1
KKZ7. 1 1.13 76 54 0.74 3.76 361.3 +5.7 0.0632 2.9 0. 485 3.3 0. 05764 1.4
KKZ9. 1 0.25 498 473 0.98 25.1 368.2 +3.9  0.05597 1.2 0.4610 1.5 0. 05879 0.91
KKZ10. 1 0.27 175 119 0.71 8.85 371.3 +4.4 0. 0581 2.0 0.511 2.1 0. 05928 1.1
KKZI11.1 0. 65 154 95 0.63 7.80 367.3 +4.6 0.0579 2.1 0.435 2.6 0.05863 1.1
KKZ12. 1 0.97 161 83 0.53 7.95 355.2+4.9 0. 0631 2.3 0. 405 3.2 0. 05665 1.2

T B AL - o [ 3t R 2 B b BT T 98 BT b 508 7 4R B b0 (2012) L3R 22 1o, Ph, 1 P ™ 43 55 32 5% 3% 388 % ARk S mld TR, 3% 368 48 D S5 3

1y Ph A2 T

0.062
0.060
2 0058 |
3
£
" 0.056 |
Mean=365.3+2.8Ma
MSWD=1.08, n=8
0.054 l L 1 L
0.34 0.38 0.42 0.46 0.50

2(17Pb/235U

B 7 KKZ1 A SHRIMP U - Pb £ #5180 &
Fig.7 The Concordia diagram of SHRIMP U - Pb

zircon dating result from KKZ1 zircons

AU B HE — 25 X5 DX PN I e At R (4 T B AR
PEAL T EARE
5.2 HERBEXERMAE

R X ERET, A AN A RS TSN
K5 AN AR BB TR R N A AL
HR % BF A0 S ) ok, S H R IRAEMER B
B RIERERAZMNAR LB KANKE T,
R Z R AR AW A5 N KA R R 356
WA AN HA X R Sio, B8 1
Al FIGRE T 8 T UERR BT — 55 2ok 58 5T 09 0 vk & 51
oA TRLRD S T U JE . B T R
TR R BN, AKX AR R A &8 LREE/
HREE 1 LILE/HFSE [ fH, DIE £ RKE FHEA TR
(K Rb.Ba Th), ifi #fi X} = 8 & & 5k oC K (Zr (HI,
Y .\ Yb) 558 X BRI AL K B B AN ], 5 Rl o X
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([)Rlf 8 18 =0 5 A0S 6IE 8 ) 78 <5 5 28 L (ki 5%
2007 ) o Hb 3R b2 AT ) 47 28 R A 1 7 T8 B0 R 1Y
R 7R G S O B, TR A D e R ) B
HARIAL X A 1A

BERE S S25] Nb - Y . Ta — Yb Rb — (Yb + Ta)
FRb — (Y + Nb) Efi v, KA S AR S 7E Nb - Y
Al Ta = Yb [ i b #& A [ Bl 385 48 i< 25 FUAR A i) 4
B =3 IX ,7E Rb = (Yb + Ta) il Rb — (Y + Nb)
P il v v AL IRAE i 2 R AR R e B ST X, RS
RESCBL T 30U X R B 21 o B9 IX A 7 K
1L 2 R 8% iy v B, IS R R oy S
AR BB G I, 10 78 S 0E BE s A H R - AL
IR R - R AV XA E (H P RS, 1992) , 1)
ARETWH - Bl /R BEM R - AP (3
45,2000) 3% BT — M, B B TF 4G 7 25 T 4G i Y
W Bl %A o, 15 B R R 2 2 R R AR S
5 AR M )2 i, A U XOE AR B 4T
BBl S SR (R 506 4 ,2002) o [R) B, 7E 4 3
R FE o T8 — 4 K F T8 I 4R 2% o (Xi-
ao, et al. ,2004) , K 1178 — 71 M 7 B IR BROR
A6 i I U 25 T 4R AE 5 A 1 AR AL 3 AR R T
KATE = 38 ZE 0 AT A B B 0 R 4 3 L g
1R 3 F A (1 B A7 55,2006) |, B 35 B A 200 1
FEl 0% B - o N e ) = ol 1T O 1]
WFFE X P M 8 7t 2 A R R R i R TR
L 25 G MR A A Y TR R DL Sk B R, A X
R e | AT 8 VNI s =D VA ) A 1 - G SN
- filf 48 J5 BA 0 BE T B B o

i T T TR BT AE LRAX
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SHRIMP Zircon U - Pb Dating and Geochemical Characteristics of Quartz Diorite in the Kekesala

Cu - Fe — Mo Polymetallic Deposit, West Tian Shan and its Formation Environment

GAO Jing—gangl'2 , LI VVen—yuan2 , XUE Chun—ji3 ,ZHOU Chang—ping4 , ZHAO Qiang4 , ZHANG Zhao-wei’, CAO Yuan'
(1. Earth Science and Resources College of Chang’ an University, Key laboratory of Western Chinese Mineral Resources and
Geological Engineering, Ministry of Education, Xi’ an ,Shaanxi 710054 ;

2. Xi’ an Institute of Geology and Mineral Resources, Xi’ an,Shaanxi 710054 ; 3. State Key Laboratory China University
of Geosciences, Beijing 100083 ;4. No.7 Geological Party, BGMERD of Xinjiang, Wusu, Xinjiang 833000)

Abstract: We have conducted lithogeochemical study and dating of the quartz diorite in the Kekesala Cu — Fe — Mo polymetallic deposit, West Tian

Shan. Geochemical data show that the quartz diorite is characterized by high SiO,, AI(Al,0; =14.13% ~15.10% ) and high alkali, rich potassium and

poor sodium , and belongs to metaluminous-weakly peraluminous rock series. The analysis results of trace elements and rare earth elements indicate that the

quartz diorite has high LREE/HREE and LILE/HFSE ratio, high contents of large ion lithophile elements such as K, Rb, Ba and Th,and low contents of

high field strong elements such as Zr, Hf, Y and Yb, similar to crustal ( syn-collision granites and post-collision granites) granitoids. The results of zircon

SHRIMP U - Pb dating of the quartz diorite provides the age of quartz diorite as 365.3 +2.8Ma,with the MSWD value 1. 08, implying that it was formed

in Late Devonian. The characteristics of geochemistry and lead isotope suggest that the granite has the characters of mixed crust-mantle granites and the

magma was formed by the partial melting of crustal rocks with a little mantle-derived material mixed. Combined with the characteristics and times of the

magmatite of adjacent areas, we infer that the formation of this quartz diorite was associated with tectonic collision events when the crust uplifted in this re-

Key words: quartz diorite, Zircon SHRIMP U - Pb dating, geochemistry, West Tian Shan, Xinjiang
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