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Abstract: There are a large number of late Paleozoic intermediate to acid intrusions exposed along the tectonic-
magmatism belt of western Junggar Basin, Xinjiang. It is of great significance to know the magmatic evolution
of this tectonic-magmatism belt through the petrogenesis and emplacement periods. However, there are still no
accurate isotopic chronologic and geochemical data of partial small rock bodies, such as Kuergakexi granite,
which has restricted the understanding of their genetic types and emplacement ages. In this paper, the petro-

genic age and genetic type of Kuergakexi granite were investigated through field geological survey, LA-ICP-MS
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zircon U-Pb isotopic dating and geochemical analysis. The results show that Kuergakexi granite is mainly composed
of granodiorite with an outcrop area of 0.55 km?, and prove that the zircons yielded a LA-ICP-MS U-Pb age of
312.9+£2.9 Ma (n =20, MSWD=0.072), indicating that intrusive time of the granodiorite is the early Late
Carboniferous. The values of major elements indicate that these granodiorites are characterized by high Si, inter-
mediate Al and rich alkali, and low Mg, with A/CNK ratios ranging from 0.99 to 1.20. The trace elements are
enriched in large ion lithophile elements such as Rb, Ba, K, but strongly depleted in high field strength elements
such as Nb, Ta, Ti, P and heavy rare earth elements, with slightly negative Eu anomalies (8Eu=0.68 ~
0.82). These features suggest that the Kuergakexi granite belongs to calc-alkaline series, weakly peraluminous
I-type granite. A comparison between Kuergakexi granite and other small intrusions such as Bieluagaxi granite
and Baogutu granite shows that they have significant similarities in petrogenic age and geochemical characteris-
tics. It is thus held that the Junggar Ocean continued its deep subduction from the south to the north during the

early Late Carboniferous. The source of the granodiorite might have been the lower juvenile crust derived from

the depleted mantle that had been metasomatized by fluids released from subduction slabs.
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Fig. 3 Cathodoluminescence images of zircon gains from the granodiorite and the zircon U-Pb dating results and age histogram

for Kuergakexi granite
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P 674.49 <1076 Sr=243.70 <10 °~325.70 x
107, P34 295.46 %10 ©), Fin5kIcZ(HFSE) &
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Fig. 4 Major elements relationship for Kuergakexi granite

HEBMK W Nb=4.91 x10 °*~5.71 X 10", “F3
5.34x10°% Ta=0.40x10"%~0.43x10°%, “F¥
0.41 10 %)o 7E JFUAf b g bx ok 1b 1 i G 25 ik W) &
CE sk, iR R I & KB 7ok At %
(1 RbBa~K~Th A1 UDAI LREE, & # & %
Nb~Ta Ti~P 1 HREE, 3L 84 TNT 5 55
SRR IR 5 A ey A G R I A 0L ) R 4k 2
FEE(Hole et al.» 1984« PEIR AT 45 A 5 )
i UL 5 7 AR AR R AL s B oG 38 e A B X
50, FEHM O] 8 R R A AL

5 Wik

5.1 5A%EE

i AH A SR 0 P IR IR S A e AR A I I A
BREZMWNA KL EAR AT HE 2c~20,
AHERAL 2 BE SR I B A AR B, E L BT
PRVESRIDE, th Eu S B9 (0Eu=10.68~0.82),
FeO'/MgO i (1.42~1.5DH1 10* Ga/Al ffi(1.87~
1.9DBAR ML . 54K P,Os B SiO, % 5 38 0 ifif
BEAR, SEIL RGP AR OS, P bE SIO, &
DR, R RLFIEA S, Box R 18
BAEFACE 6, Chappell and White, 1992). I4F,
FARE B A R IR E ARAE T 762 — 785°C (K 2),
T 777°C . 5 King 5 (1997) %38 f 9 K A 0
Lachlan #8455 AR50 7 10 1T BTG X 7 F34ME 781°C dE
WL, MK T Lachlan #8485 47 A 70 7 83 T A
TUAR ) 25 A R B (P 839°C D (King et al . »
1997, A4 BA D EAR A4 W, AT B

TR, ARTAMBIIERGEE N S e S AL
F A bR (Millers 1985), W FHEE A5 (2004 7F
M) ZR PRI RO T S AR A T R T
QOIS FFFIE TR SR BHELEEZ 15 km
SRR F AR B2 v T AR R A AR A B L D
AR RRR AR AN AAP RN
A EBRETY), AR ORI R R S B
R e BRIk, PEIR AR a4 25 1 I % i 59 0 5 o
| IP AR

5.2 EARBERIEX

VR IRTE A R 5 RbBa S5 KB T 0 &
R+, 98%1 5 1 Nbs Tas Ti &5 mioik 37 0 Z A E
it (K 5D, BRI WAE A K AR IE (Hole et al . »
1984). fEIRAHK H, Th/Yb {5 AT LSRR YA 4 5k
HIsh 2 5, 1T Ba/La (U LM B R AS 5
FE¥ (Woodhead et al.,» 2001). F£ & Th/Yb {H
(2.22~3.43, “F¥) 2.86) & HARL L N, &
AF I b 3R AL 27 20 1852 9 ek T R A 1 o N R AR
1M Ba/La {6(40.39~51.07, P34 45.18) % HAZ
G AR K, ) sz AR b B A A o N R R A
T I v Aty AR AR A o R B A R 2 Tk (]
7a), Rb/Y — Nb/Y I P A i 4% 5% s AR AR T T
WA E LA FE TH).

AT AR IR Mg (%8 =1 (51.39 ~ 55.62,
V¥ 54.90), RUPEFK BT RP L) T 5 g 2
PIFHEAE R, 52 2 H8 B R 44 (Kay, 1978)6 Zr.
Nb & AT 6 H, BEAH & X A 2 U5 X s 1
(Pearce and Cann, 1973). PE/RAL T A A 4w X TN
KA FE R AR Ze NS 5, 2o 5 450 b 1 i
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Table 2 The concentrations of major elements ( wi/% ) and trace elements ( w/107%) for Kuergakexi granite

Eegis Wi-1 W2-1 W3-1 W4-1 W5-1 Wé6-1 W7-1
SiO, 63.35 63.64 64.13 64.22 64.47 63.66 64.65
TiO, 0.62 0.63 0.52 0.54 0.57 0.58 0.55
ALO; 17.46 17.61 17.41 17.33 18.12 17.36 17.15
TFe,05 4.81 4.94 4.46 4.51 4.72 4.66 4.54
MnO 0.08 0.07 0.07 0.08 0.07 0.08 0.08
MgO 2.99 3.05 2.77 2.77 2.85 2.95 2.70
CaO 3.81 3.53 3.89 4.30 1.67 3.96 3.63
Na,O 4.01 3.75 3.67 3.74 4.50 3.65 3.53
K,O 2.74 2.63 2.97 2.40 2.90 2.98 3.03
P,0s 0.14 0.14 0.12 0.11 0.12 0.13 0.12
LOI 2.62 3.12 3.78 2.51 2.70 2.77 2.81
TOTAL 98.72 99.38 99.17 99.40 99.27 98.08 99.11
A/NK 1.83 1.95 1.88 1.98 1.72 1.88 1.89
A/CNK 1.06 1.14 1.07 1.05 1.33 1.06 1.09
Na,O+ K,O 6.74 6.38 6.64 6.14 7.40 6.63 6.56
Na,O/K,O 1.46 1.43 1.24 1.55 1.55 1.23 1.16
FeO'/MgO 1.45 1.46 1.45 1.47 1.49 1.42 1.51
5 2.23 1.97 2.08 1.78 2.55 2.13 1.99
Mg* 55.16 55.02 55.16 54.84 54.42 55.62 54.09
t4/C 784 785 770 762 780 779 778
Rb 53.55 56.34 63.52 47.49 71.32 66.58 65.87
Sr 325.70 320.10 283.40 305.80 243.70 299.30 290.20
Y 17.31 18.70 16.47 17.41 15.37 17.07 16.83
Zr 142.60 151.90 130. 60 133.00 131.90 147.30 138.00
Nb 5.34 5.71 4.91 5.33 5.20 5.55 5.31
Ba 711.90 703. 60 663.30 586. 80 721.50 655.60 678.70
La 13.94 14.28 15.14 14.53 15.25 15.11 16.55
Ce 29.31 30.18 30.87 30.11 30.59 31.03 33.26
Pr 3.76 3.92 3.77 3.77 3.73 3.89 4.07
Nd 15.18 16.13 14.82 15.04 14.52 15.47 15.83
Sm 3.38 3.62 3.18 3.25 3.04 3.31 3.28
Eu 0.88 0.88 0.85 0.86 0.67 0.87 0.85
Gd 3.15 3.32 2.99 3.06 2.85 3.09 3.07
Tb 0.51 0.55 0.47 0.50 0.45 0.50 0.48
Dy 3.08 3.27 2.88 3.05 2.75 3.01 2.96
Ho 0.67 0.70 0.62 0.65 0.58 0.65 0.63
Er 1.84 1.97 1.72 1.81 1.66 1.81 1.77
Tm 0.28 0.30 0.27 0.28 0.26 0.28 0.27
Yb 1.84 1.96 1.79 1.82 1.67 1.82 1.78
Lu 0.30 0.31 0.28 0.29 0.27 0.29 0.28
Hf 4.11 4.35 3.83 3.84 3.88 4.20 4.06
Ta 0.40 0.43 0.41 0.42 0.41 0.41 0.42
Pb 8.33 8.36 9.42 9.73 8.37 9.41 10.32
Th 4.33 4.35 5.37 5.16 5.32 5.44 6.09
U 1.16 1.18 1.29 0.92 1.27 1.27 1.04
Ga 18.16 18.57 17.20 18.08 18.22 18.33 17.96
> REE 78.13 81.40 79.64 79.01 78.29 81.13 85.08
LREE/HREE 5.69 5.57 6.23 5.90 6.47 6.09 6.57
SEu 0.81 0.76 0.82 0.82 0.68 0.82 0.80
(La/Yb)y 5.44 5.23 6.08 5.74 6.54 5.95 6.68
(La/Sm)y 2.66 2.55 3.08 2.89 3.24 2.95 3.26
(Gd/Yb)y 1.42 1.40 1.39 1.39 1.41 1.40 1.43

s TFe,0y FRAH: Mg® =100 X Mg? ™ /(Mg®* + Fe* ™ )5 8= (NayO+ K,0)?/(Si0, —43); FeOl RE LB Rk mE, &R A hriE
BRI B TS SEu=2 X Eun/(Smy + Gdy)s HLAEAE FAR N O ERR A FRUEIE, FREILES] B Sun and McDonough, 1989
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(B 8), A A SIO, & &AL T 63.35% ~
64.65% , T IS A R A W] BE B4 S 7 A I
T B JTUA H o TR PR IR AR o A A AR A B KA 2 E
WIS EE A J L oy e 0, R BN %K
[FJIN] ST e 5 Y B, SR 1T G A B 2K b X R L R
Ei Ak 5 I 28 O R B D) HOK TR o A 1) S5 k-
FEMk, RILIE XA K] g Bk B 7 g
MR IR . S5 A T Ene R M X R B ORI AR AR
TERA S, I Fo ik 2 AT = 1 IE eNd {5 AT AR
BRI Nd HE R 28 4858 20 08 S5 R 2 (W et al . s
2000; Chen and Jahn, 2004; Jahn et al., 2004; 75
FPAE, 20060 LA R X 1w R A E A O% 2 AR T
FER R IR 3E (9 55 52 (RER RS, 20060, BATTIA
M PR IR IR i A A B DA TR 5 B T B A2 52 40 it
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Fig. 8 Nb~Zr discrimination diagram for Kuergakexi
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5.3 ks hES=

VGRS K R 0 DX R AR AR RIS B R A, K
A FUR B AT iz, ) 3 Bk W o it — L
A EARSE, 20065 Xiao er al., 2008; Geng
et al.» 2009; FEIEEF, 20105 MEE, 2013). KT
DX 35 W A e tHE R A 3 75 5% H BT AR A AR — S8AN ]
A, — L2 2 0 56 X P HY R 11 K A LA
UL S A BRSO AT, AR XS ke 1A S
fEfEA ST, H— BHRFE8 R i (75,
2004; Chen and Arakawa, 2005; % F 455, 2006;
I B, 20065 AT, 20135 BIVESE, 2015); 1
Ty B S A A S X R T R A B A (319 ~

310 Ma; B SE, 20115 #MENSE, 2015; MAESs,
2015; Cao et al., 2016; A5, 2016) U it
BEgz 1145 (321 ~291 Mas Yin e al.» 20105 2015;
Ma et al.» 20125 Li et al.» 2016)RIE 54 (316~
312 Ma; 5K B4, 20065 Shen er al.» 2009; Tang
et al.» 20105 B, 2015) S FEME K LA (315
~303 Mas Tang et al.,» 2012bs [HHEEE, 2015;
IR, 2016858, A I A Rt — L — &
T 5 VE AT DG Bl Es o AR SO S R iX —
M

DR K2 B P R AR C A KSR S A
BRAL 2EFO R 22 AR B R B . RGBT A 7
BEATHN, AR T 319~310 Ma I i M/ 5 o5 v
FELE N CRIO N5 00 E, ek
SRR R 2 O CRr D RSB R 21 1 B AR A
(B 9a); MM A7 T 308 ~296 Ma LAIE K AL i J —
KA BN B KA, HERIL F SRR R L 2
B E 2B A AR B (B 9a), 36 W DX sk e A e T
WL BT B A AR TR TS A IR U RS B
LEAL R A T TG 2 00 A CL ob) i, 4247 T 319
~310 Ma (19 B2 1 /N AR B i 58 mi 3878 Nkl
IAE G, TRZAL T 308 ~296 Ma HIAE X 4 HEAf
B RE S TE N KR B A X, 300 T N BR Y
A6 5 2 I Y DR A, ] e AR X I SIS o 45 s A 1
IF1) Jim Rl AR AR R B e, AR, P D) S Bl 1)
B N [ 3 0 (<5 Ma), T 73X 2 6 (0 ) B R 2 X
WA IEARFI 54, A REEAL T AN K, X — 2P
e TIE P8 VB I M DX I A e tH— R & A7 o S
AF PR FR X WA

ARUGRAF P IR IR v A 5 R A B IN KB S 0 U-
Pb 4E#E 4 312.9 £2.9 Ma, BFACA B A o 40,
%45 T DX PN ol 5 L A A A AR L T A A R AE
(RN AR e IS AR R AR — 5, IR S 1K B8/ 5 Akt il
A T2 IR, AT B8 A R — Hb R ) ) 2475 50 R 167
Yo S AHZE Jo A MR 22 R IR 3R B PR 7R IR e A
SR A SIS IV = P € SO N R S 6]
JGZ RbBa, 71 Nb. Ta-Ti 55 =137 oG 2 5
TIuE, BRI 50 Al A DG B I AR
HERAGARFAE (Hole e al . » 1984), 5 DX A il BT
A S5 N A LA A AR BL IR B B TG 3R A A
K 5, REEATFE AL 276 KA 2K 3
JHGIEIEA, AR R IR R b A A 5 DX 0 Sl ]
WS 5 55 LU D PN K AR B N5 200 /N A AT E
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