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Chai FM, Dong LH, Yang FQ, Liu F, Geng XX and Huang CK. 2010. Age, geochemistry and petrogenesis of Tiemierte
granites in the Kelang basin at the southern margin of Altay, Xinjiang. Acta Petrologica Sinica, 26(2) :377 —386

Abstract SHRIMP U-Pb zircon ages and geochemical data of whole rocks are reported for Tiemierte biotite granite in the Kelang
basin at the southern margin of Altay orogenic belt. The zircons with well-defined oscillatory zoning from granite samples yielded mean
*©Ph/P3U ages of 459 +4.9Ma, which is a good evidence to explain the magmatic event during the Early Paleozoic at the southern
margin of Altay. The granites are high in the concentrations of SiO, (71.92% to 76.58% ), total alkali (Na,0 +K,0) (7.09% to
8.11% ) and Al,0,(13.05% to 14.74% ), and low in the concentrations of P,05 ( <0.14% ) and MgO + FeO ( <5% ). In
addition, they are enriched in potassic (K,0/Na,0=1.1 to 1.62) with high A/CNK values (1. 13 to 1.34), and low Al,0,/TiO,
( <100) ratios and high CaO/Na,O( >0. 3 ) ratios, which are defined as high-K calalkaline high-temperature strongly peraluminious
granites. They display noticeable negative anomaly of Ti, P, Sr, Ba and §Eu (0. 33 to 0.53), obvious enrichment of LREE and Th,
U, Pb characteristics. They have near-zero or negative gy, () values ( —1.43 to —0.98) and high Sr isotopic compositions (initial
S1/% Sr values =0. 7018 ~0. 7099) with corresponding to Nd model ages of 1.2 ~ 1. 3Ga, indicating a mixture of old components and
juvenile mantle material. The granitic melts were probably derived from dehydration melting of a biotite-bearing pelite within middle to
upper crust (above the granet stability field) upper 875°C temperature and water-undersaturated condition, with limited assimilation of
mantle material. Conbined with the tectonic evolution of the southern magin of the Altay, we suggest that the Tiemierte gratites in the
Kelang basin probably have been generated in initial continental arc environment by increasing heat from decreasing pressure in local
extentional, ascending of anomalous mantle and heat flow under compressional environment.

Key words Biotite granites; SHRIMP zircon U-Pb dating; Geochemistry; Southern margin of the Altay
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Fig.1 Regional geological sketch maps of the southern margin of the Altay orogenic belt and geological sketch map of the Kelang Basin
(modified from Windley et al. , 2002; Li et al. , 2003 ; Wang et al. , 1998)

1-Qiaxia iron deposit; 2-Qiaxia Ph-Zn deposit; 3-Sarekuobu gold deposit; 4-Qiaxia copper deposit; S-Tiemierte Ph-Zn deposit; 6-Tiemierte iron deposit;
7-Xiaotieshan Pb-Zn deposit; 8-Xiaotieshan iron deposit; 9-Abagong Pb-Zn deposit; 10- Abagong iron deposit; 11-Talate Pb-Zn deposit; 12-Hongdun Ph-
Zn deposit
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Fig.2 Field photographs for Tiemierte granites and its contact with the country rocks
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Fig. 3 Cathodoluminescence images of zircons from the

Tiemierte granite pluton in the Kelang basin
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Fig.4 SHRIMP zircon U-Pb concordia diagrams of the Tiemierte granite pluton in the Kelang basin
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CaO  0.20 0.80 1.47 1.37 0.27 0.50 0.52
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Table 3  Representative Sr-Nd isotope compositions for Tiemierte granites from in the Kelang basin

K TMO1 TMO3 TMO4 TMO5 TMO6 TMO7
Rb( x10°°) 193.32 186. 92 154.35 147.32 175.10 150. 36
Sr( x10°9) 47.57 81.38 115.78 108. 27 58.14 59.24

8 Rb/%0Sr 11. 847638 6. 671032 3. 868715 3. 948256 8.767155 7. 375976

87Qy/80Sr 0.78248 0. 74398 0. 73391 0. 73406 0. 76607 0. 74894

(20) 0. 000011 0. 000011 0. 000011 0. 000012 0. 000010 0. 000010
(¥7St/%8r), 0.7067 0.7013 0.7092 0.7088 0.7100 0.7017
Sm( x10 %) 8. 62 7.51 5.82 4.62 5.73 6.43
Nd( x10°°) 37.34 32.62 25.00 20. 30 23.43 27.39
47 Sm/ 4 Nd 0. 139618 0. 139137 0. 140681 0. 137537 0. 147946 0. 142033
Nd/ " Nd 0. 512406 0.512415 0. 512396 0. 512387 0.512422 0.512393
(20) 0. 000010 0. 000011 0. 000012 0. 000012 0. 000011 0. 000015
ena (1) -1.18 -0.98 -1.43 -1.43 -1.43 -1.57
topy (Ga) 1.29 1.27 1.31 1.30 1.32
Sswna -0.29 -0.29 -0.28 -0.30 -0.25 -0.28

T s BRORL UG $—6% 72 (CHUR) {8 : ¥ Rb/%Sr = 0. 0827, % St/%0Sr = 0. 7045, ' Sm/'* Nd = 0. 1967 , "3 Nd/™ Nd =0. 512638, Ay, =1.39 x
10 "Myear ™', Ag, =6.54 x 10 ~year ' (Steiger and Jiger, 1977 ; Lugmair and Marti, 1978) , t =459Ma
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Fig.5 Whole-rock SiO, versus K, O diagram of the Tiemierte
granite pluton in the Kelang basin (after Rickwood, 1989)
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~2.53x107% Zr 5 138.4 x10 ™ ~159.3 x 10 ~°, Hf 3}y 4. 47
x107~5.21 x107%, Pb } 15.7 x107° ~28.7 x 10 ~° ,{H Nb
(10.84 x10™° ~14.24 x10™°) 55 Ta (1.09 x 10 ™° ~ 1. 65 x
107°) & FEMIGHEEAR , Nb/Ta %5 (7.5 ~ 1.08) ;Sr Y
SR BARIL, 7 57.28 x107™° ~114.24 x 10™°, HAKH
A Yb(3.54 x107° ~5.15x107%) & Y(35.2 x 1076 ~

puR:2)

-SRI R & 7 5

A

I..5 - 2.0
A/CNK
K6 #kARIREFAE KA A/NK-A/CNK K fi# ( §# Maniar
and Piccoli, 1989)
Fig.6 A/NK vs. A/CNK plot of Tiemierte granite pluton
(after Maniar and Piccoli, 1989)

49.22 x 10 ) FI{E Y Cr(2.03 x 107° ~11.47 x 10 %) J& Ni
(2.49x107° ~9.80 x 107°) o 75 JFL U 10 8 A vh Ak ik 0 [ v
(Bl 7a) , SR SIR T BN —BH 53 A 820, Ti \P . Sr . Ba 2 3]
BB R 9 55, Th U K Pb Zr Hf FIERF . AA#toE
PR AR R K, H Y REE 4 F 118.8 x 107° ~ 185.1 x
10 2 ] ; 42 4% + A %) & 4E (LREE/HREE = 4.7 ~ 5.8, (La/
Yb)y =4.3 ~6.32) ; BBF H R ER L5 HU B ((La/Sm)
F2.56 ~2.87 ZJa], (G/Yb) {HAF 1.07 ~1.58 =
[B]) o FERRKLBRA bRfEfLEC AT B (B Th) |, Bir g A A
TAHLR A e AR E A PR 4G A REE B /0B,
JE PRI 57 86 5 (8Eu = 0. 33 ~ 0. 53) I 2 V7 AR

4.3 Sr-Nd R E
HHR 6 SRR Sr-Nd [FA7 R S T3 3. THEIER
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—— Tm01 —8—Tm03 —h— Tmd4

Tmoé

== Tm03

——Tm07 —— Tm07p

AR s

(1 75 O S S S S S S S T S S S S S S S T T
RbBa Th U K NbTa LaCePb SrNd P Zr Hf SmTi Th Y Er YbLu

100G & Tmo1

—%— Tmo6

—— Tm03 —h— Tmd4
——Tml07 —— Tm07p

=%— Tm05

AR B A

1 1 L 1 L 1 L 1 1 1 1 1 1 L

LaCe PrNd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

BT BRAIRERAE R o ot D0 3R It b e 0 B ()
IR £ 70 3R BE 7 P () (st ot i A0 ROk Bt A (L
Sun and McDonough, 1989)

Fig. 7 Plots of primitive mantle-normalized trace elements
patterns (a) and chondrite-normalized REE patterns (b) for
the Tiemuerte granite pluton in the Kelang basin ( primitive

mantle-normalized values and Chondrite-normalized values are

from Sun and McDonough, 1989)

FHRAE IR 2B IS 1 SHRIMP 4547 U-Pb 4F1% 459Ma, i
#¥ Rb/*Sr(3. 87 ~ 11.85) ,¥ Sr/% Sr( 0. 733907 ~ 0. 782480)
AAREE K, Se () 46 (B A% (0. 701285 ~ 0.709951 ) , 7R EAT]
) Rb-Sr [alf RER AT RS2 2 THE30. B0 Nd [Ffi R4
AN — Y Sm/'™ Nd 3k 0. 1375 ~ 0. 1479 ,'* Nd/"* Nd
0.512387 ~0.512422,Sm/Nd {8 7 0. 227 ~ 0. 245, fi, ng 28
fEF -0.25 ~ -0.28 o], R EANEA ZAEHEH Sm Nd
FINL R 55 o Loy P BB AT TE AR a0 i 5 1. 27 ~
1. 32Ga, BLHIHIR X AT G — 22 X3 @ b AR 9
ena(1) (—1.43 ~ —0.98) #:3E T& X 5V 1wk BA w
MIIE ey (1) 26 RERFEA ] (0 5 77 T 9 50 BRI sl bl e
KR WA < A R AR AL ( BB 345 ,2007)

5 e
5.1 EAERE

FURIT, X T 46 5 B PR R I 3 AT W D5 A 285 7
S LIRS AR T R 78 5 A1 6 TR A AR T 25 UL (3 XL
T ISP ,2002) o 4B YD IR AL 27 FRAE 32 28 32 A 47
fiE B R R B L RE T T 457 T Y 249 (SRS 2008 ) ¢

AR LR A h WA R B BRI s BEAL | SIO,

B (K,0 > Na,0) , %7 FeO ,MgO # TiO, , CaO &1k,
I HBR B B R A RRIE (A/CNK > 1. 1, CIPW 35
(1 81% ~3.51% ) KT 1), N, kAR AE R
I JiE e RS TR PSR B B B . SERR RS SRR B
FRIAE 5 F IR & 8 00 b 5 W TR A 0 w0y T )
(Green, 1995) , H: Al,0,/TiO, H{H AT LA S B35 43 425 Rl s )
R, AL O,/TiO, > 100 3§ /R K5 AR B /NT 875°C (Fr N &
), AL 0,/ TiO, <100 $5 755 1 Filt il & T 875°C (B b i il
H1) (Sylvester,1998) , K IREFIE KA FE MY AL O,/TiO, <
100( T 39 ~78 Z[]) , WK Rl B K T 875°C, Jad iyl A
SR Ysivi A

WFFE R, AN IR 53 1 35S 9 SBT3 4344 Rl WG i) i
JE AR 5 E s AR ELA A [ O4FAE ( Altherr and Siebel , 2002) , 40
1 = BB K M Rl B0 #1468 3% Rb Cs JF BA B mi i
K,0/Na,O A8 5 1 A1 N A7 A E BlOE 1Y #8544 s % Na Ca
FHHABARK K,0/Na, O HAH (B K A 55,2007 ) , BRA IR 4R
TR R A SRRSO RP I G 7R AT RS 8 = BRI IR X 7K
JERE 2. A MAY Ba AHXT T Th Rb 5 Hi W] &, Nd Ay F B
BEAAEWE 1. 27 ~ 1. 32Ga AR T WA & i i e A s
fE(E BT %,2004) . A BFFREM, S0, S R/TE67T% ~
T7% Z 1) (58 2o 85 BT A B 5, e CaO/Na, O B0 1 DX A AL,
Iy HATIREF 46 73 1 3L, Ca0/Na, 0 > 0. 3 KB X Wb &
EAS i 75, Ca0/Na,0 < 0.3 #8758 IR X K I8 B 75 ( Sylvester,
1998) o BRAIREFAE b4 1K 2 $ORE il 19 Ca0/Na, 0 < 0.3
(0.06 ~0.26) , FiFE i 5 Ca0/Nay 0 <0. 3 (48514 0. 43 Fl
0.40) ,7E Ca0/(MgO + FeO") 5 AL,0,/( MgO + FeO") 3¢ %

ALO/(MgO/FeO")

0.2 0.4 0.6 0.8 1.0 1.2
Ca0/(MgO/FeOT)

B8 &k AIREEK CaO/(MgO + FeO™)-Al,0,/( MgO +
FeO") X ZAK (3 Altherr et al. , 2000)
Fig.8 Ca0/(MgO + FeO")-Al,0,/(MgO + FeO") diagram

for the Tiemierte granites ( after Altherr et al. , 2000)

L ORI 3 A TARE A X, 2 AR TR P i 578
Bz A i B X (18] 8) , R T I B U v i e
it , AT BEdLAT A B O RD e el AR 5 s B4, L BRI K
Rl HURE P AR B R I, TR BR B B KO Rl BE R 7 A e i
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40% B3R, T A6 Ba 5 DT X 43 25 R A i B3 0 il LE 431 A
30% ~40% , T H AR Ve oA S AE /K AN R 77 A2 04 3o 0 T
WHA M Rb/Sr(3 ~6) iKY St/Ba(0.2 ~0.1) H{H, K
2 TEK M RLRASB P= A 1 24 2 B (KA Rb/Sr(0.7 ~ 1.6)
FIiE Sr/Ba(0.5 ~ 1. 6) FFAF (28 45,2005 K525 3CHK) o
BRARIRFrAL A BRI Rb/Se( 1,19 ~3.25) Rk i1 Sr/Ba
FEAEL(0. 13 ~0.24) , &5 45 U U5 DX 1= 110 97 il ek J32 R o 20 1)
S RIATE B AT RE R AE AN AN 45 F S & A =
FEA 2B e A WK A ROE

165 1) Nd BCAR 35 IR X ) 5T 19 F- 24 b e 77 B2
AEUE  BRACR R AL 1 A B i N B R B B AR AT S (1 ) B
AR 1. 27 ~ 1. 32Ga 2Z [i), 4 W LV X ) Ry — & v
TE TR . A 1 Nb/Ta 55 Ze/HE SEA R RS 43 50k
7.45 ~10.8 F128.1 ~32.5, H5FiRMEAN{E 17.8 5
37(McDonough and Sun,1995) #2255k, 572 A R {E 11
F1 33 ( Taylor and Mclenann,1985) $23f , 32 W A A 52 #5540 43
MR o SR, H Sr BT ER1E (0. 702 ~0.709 Z [H]) H5E
TEAER AR, eng (1) (= 1.43 ~ —0.98) 33T 0, L2 i AL K S
&, Th/U HAE (6.0 ~8.5) i T #u 5% - ¥{H 3. 8 (Taylor and
Mclenann, 1985) , &I Bl A i oA 08 IR P TR A9 . AR
IRFFIEG AR R AT = 0 Y YD & & Ll 1 Ze/Sm
(18.43 ~32.26) LW{H , RHFHERA T AMATREXZ I
(Defant et al. , 2002) , 7 HIZAEEARA T KA 193050 15
i, R A B a bS5 AR, AR R T ER
R A2 B R A (X DU SR, 2008) o T3 Ak, R CaO
F AR, BA Sr Al Eu (USR5 AR Al/Ga LU LK Ti,
P S8 B R SRR AL M B TR X AR A E SR A
R R I A, B T R IN A BB B S i R
B, P AR KA R R A R T R AR, Se R Eu 7E4)
KA A3 e R B0, JG AR A 40 0T A R Ptk b S 7R
Ko Bl IR AP 43 e B0 R (JRIZ0 745 ,2008) , AHXS T Ga,
Al S5 E A5 B 25 (X 0145, 2008 )

L5 TR AR FRE R A TTRE N B & A s AR B 1
AR 8 0T A AR AR A 1 AL E 2%t 46350 40 il
B, TR X R B A B B M AHC A R A KA 55, R BHE A
HRIRA RS IR

5.2 HIREX

BT R 2% 35 L4 R 2 oty 2R A QR R 8 AL X — R A5
B AR, AR TE 2 2 1 B KB 30 2 B0 85 (5 6 A R0 ol [ &
1991 BRGR)1 55,1996 ) i 2 1 3l KBl i1 2% (3 9655, 2007 ; 4%
B4 4F,2008 5 X 4EAE 2009 ) FREE A 41 I HL R 25 3 45 ok X
BT IR 28385 LI P A [) Bt 380 8 R0 A 0 B A 1 25 B TR A5
AR A AR AE X BT 3R Bl 2R AR 7E 460Ma, 410Ma,
380Ma Al 265Ma %K 1 s IR] I T PN, o 400Ma 246 54 A
B T2 i I, DR BT /R 8 3 LU iy Sy By A A L T
AN B A AR 3 1L B A (Wang er al. , 2006 25845,

£ L¥FI/ 2010, 26(2)

Acta Petrologica Sinica

2007 ; EFTANSE ,2007) o ASHIFFE P I BR AR FRAE 5 & S oty
AR GRS T, BT /R 28 3 LS 14 4 36 v AR 5
FEAE T TR

RCR N, AR R S FEES &R BEE
(AU LR AR A B 72 ) 28 i ( > 875°C) FB 43I il 1)
7 IR 2 GRAT AR R S BOR X ARl 5 AN KRBT 4
SRR 1 BRTE 5 A AR LATE B 0l 42 3 1L 3 AR P A 455
PER R PR, 5500 BE 1l 5E 1) 8 Rl A DG (R R S i 3 A8 3
WA (LFB) , & BofEs LA ) ; W] OB TR S 5484
Pl JRR A FHAR G R A 1 B35, 5 2 A BB A DD g 5
FMARVE R A OC Ak E rp o i B g v 3 — = BHR Ak
I A ] DX 8 PG S0l 45 6 39 1) o 0 B AR B ) (B
7T4,2006) .

BRAR IR RFAE 4 55 BT O B PR Rk ) o 25 ) i v i
PP (5350 459 + 4. 9Ma, 462 + 10Ma 462 +3. 6Ma) =3¢
Y R 2 B 5 R 28 3 Ly 9t 2R QR )
FRIAE B (B2 2 A | R 35 1R R T G TR 1A 3t
IREAR I A R 52 P R S5 (Wang et al. , 2006 ; 5 3%
45,2007 ;475 4255, 2008 ) ) AH ALY RRAE, BN 34 B AT 23K F O
B ey (1) (=1.43 ~ —0.98) {HA Nd BEAAE W00 5 T ARy
TE AT s (iR oo R L ARIL T 2% Zr F0 HE, B 5451 Ti (P Sr,
Ba, HAA Nb Ta (5 555 A 21 Eu 7575, &4 Th U.Pb
AR LTRSS KRR % b RS INRRAE (Wang e al. |
2006 ; X148 45, 2009 ) ; X 28 KLl A2 R 5 1K 7E Pearce et al.
(1984) 4 72 (4 48 B 5 140 3 20 52 40 1) &1 e  IET ) B 34667 T
“ IR AR B X, UGB AR 28 3 L1l R ) 7E SRR 2 ) S0 Ak
TR EREE (Wang et al. , 2006) o X BEA ]I AE 5 A AT
A 3 T AL AN [R) B B A 7= 4, DR O KL IR DX AE i Y
LILE HFSE L)} HFSE/LILE [ H {8 5 HIE sl F2 Hh 7e i
JETEH 43 19 BTk LA B 5 IR 3k A [R] B B A G (7R BT %
2007) o BRAIRFFAE B A ARG LILE F1 HFSE & 4 £ U] a]
REAL T RR IR , 53X SR A0 T3 — B R AL T BT /R 2% 4
LU 2B TR T IRF b -l 43 e L ) - B B B 9 TA IR — 38 ( Wang et
al. , 2006) . ULAh, BTIR 7% mE S b DX Rty 2B A QT 1 A e A A
JE R A (BB, T A MR < 8km/s ) S ML A TE
(BB FTFAEE,2007) o PRIHCHEM AR R R A T BE R TEHT
ISR 5 T R A R D He LA B 5 b e R VR IR AN 8
A ETHR SRR, i b B e TR AR FR S R T T RE
TR (08 JE M) R o

6 &5k

(1) AR B R SHRIMP £ 47 U-Pb 4E % 459 =
4. 9Ma , & BH Ay v g 8L B 125 35 Bh 1 7= o

Q)AaEAEASBEARBRZ BT YA S, Sk (S0, >
72% ) B AP (K,0/Na,0 > 1. 1) I8k 4L (MgO + Fe, 0, +
Ti0, <5% ), A/NCKAE ( > 1. 1) Rl EFrilERF > 1% %
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Al,0,/TiO, ( <100) 1 CaO/Na, O HAE ( <0.3) ,J& & 558
PR R AR SR A R A

(3) AA W 7545 Ti P Sr.Ba, HA Nb Ta 2%, &
£ Th U Pb fi32H5 + 0K A B EN Eu i H0ET 0 (1
exa () RIMIZFRFIE, TRE N E & 0 = BFR = B &
JE b7 ) TR RIOE I, TE W AR TR W IR B A

(4) AWE T IE R GH EE R T, B TR
JREUH LA B i M0 IR S A AN 1 2] THR R FviE iy
1 e TR & AR AR A3 S RO T RR TR A 2D 2= 1 e VR ) I
T, V5 X% BB w5 RS AT KRR A I A 45

gt EPAMUINAS RS TR FA O 6 T £ R
706 BA TSR SR ) B R TT K SR B DU M TR BA B SEHF o B
sty AR AT B A 2 1 b 5B 7 PR rho i B AR 0 58 25
i, Pl M K 2 2R M o A TR 2 R B R A
JUER e B TR h Rk B 5 st Bk LB 5 T R
W BRI 5E L, TR — I 2R il
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