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The Zircon U—Pb geochronology and dynamics mechanism for the formation of
monzonitic granite in the Qiongbola area, south of Yili basin
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Abstract: Located in the south of Yili basin, the Western Tianshan Orogen belt played an essential provenance role in the formation

of Yili basin. This paper focused on the dominant monzonitic granites of Qiongbola area, which is situated on the northern margin of
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Western Tianshan belt. The authors investigated their U—Pb geochronology by using zircon and geochemistry. These granites are
Early Carboniferous intrusions, which mainly include three stages, which are (351.2+3.0) Ma, (339.7£2.2) Ma, and (330.5+2.2) Ma,
respectively, according to the LA—ICP—MS U—Pb dating results of zircons. The whole—rock U—Pb dating of ore—bearing sandstone
of 511 U deposit yielded an isochron age of 308+£26Ma, suggesting that these granites were probably the main provenance for ore—
bearing sandstone. The SiO, content of these granites varies from 70.15% to 73.38%, the K,O+Na,O values vary from 6.32% to
7.88%, and the A/CNK ratios vary from 0.82 to 1.03, suggesting that these intrusions are high—K calc—alkaline granites. The LREE
values are from 50.19x107° to 87.92x107°, suggesting relatively more enriched than HREE which are 9.44x107° to 12.08x107°, with
SEu being commonly 0.71 to 0.97. In addition, these granites are commonly rich in Rb, Th, K, Pb, and Sr and depleted in Nb, Ta, Zr,
P, and Ti. The Sr isotope ratios range from 0.7050 to 0.7082, the *Nd/"*Nd ratios vary from 0.512217 to 0.512254, and the ei(?)
vary from 0.3 to 1.0, with model ages being from 1010 to 1098Ma. These geochemical results highly suggest that these intrusions

were the mixture of mantle—derived basaltic and crustal molten magma, and were formed in the syn—collision tectonic environment.
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Fig.1 Regional geologic map of the study area ( a ) and geological sketch map of the Qiongbola area in south of Yili Basin (b)
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Fig.2 Sample of monzonitic granite and its microphotograph
Q—Quartz; P1-Plagioclase; Kf—Potassium feldspar; Bi—Biotite; Am—Hornblende; Zr—Zircon; Ap—Apatite
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and zircon LA—ICP MS U—Pb isotopic concordia plots for the 339.7 Ma zircons of sample G26 (b); Dating spots and zircon LA—

ICP MS U—-Pb isotopic concordia plots for the 351.2 Ma zircons of sample G26(c)

http://geochina.cgs.gov.cn H1E LT, 2018, 45(4)



H545% 4 ZEAE AP AL R R B R ARG R s A R B BB ) AL 727
3.0 7
(@ (b)
A YN107 A YN107
O YN108 6 O YN108
25 F W R T o 8 R < YN109 =7 YN109
5 F LEXFY]
"o
2.0 i
N
z S #
< * -
YN108-4 3 C R B R 5 _,.--"‘4?109'3
1.5 1 dhdh gn/ “_,.-'
2
1.0 BRERT] e
I
T G4 (e 3 7 5
0.5 0 L .
0.5 1.0 L3 2.0 45 50 55 60 65 70 5 80
A/CNK

$i0./%

4 A/CNK-A/NK Pt (a) Fll K AL R A Si0,—K.0 [ (b) (5 Peccerillo and Taylor, 1976)
A/CNK = molar [ ALLO;/ ( CaO + Na,O +K,O )], A/NK = molar AL,O;/ ( Na,O +K,O )
Fig.4 A/CNK—A/NK diagram (a) and SiO,—K,O diagram of Monzonitic granite (b)(after Peccerillo and Taylor, 1976)
A/CNK = molar [ AL,O;/ ( CaO + Na,O +K,0 )], A/NK = molar ALO;/ ( Na,O +K,0 )

5.3 1t 5RETEMBR FIFE

H BB A e R AR AT 23 it 2k (1] Sa)
M3 0] LIE Y, SR X K AE B A 0
2 ( X REE)7E 59.63x10°°~100.01x10°°, 2= fb 45 /) 5
i 5+ 018 W . (LREE/HREE=5.32~7.58, Lax/
Yby=4.21~8.1) , % + ST E M X} & 4 ( ¥ LREE=
50.19x10~87.92x10°) , F i 1 JLZE AN 5 i ( ¥ HREE
=9.44x10"°~12.08x10"°) , 7541 H1 8Eu 4 0.71~0.97,Eu
559 5 W OOR IR o B R AL B A e R AR
FAVETEE R G 55 I s - AR ol I 1 £ S S T
Ui B R DX AT BB A A 10 A R B 5 2 80FE S B R R
AR, 10 BH A 2R B A e A PSR AR M A 1 25 oy
B R X TCRHC A AR R .

FE 06 M A5 v AL s ST R ik AT (8] 5b)
T RAE KA I R AR LRI A, A A
X R R, BRI E S RL . Th K Pb I
Sr &R FEAILE , MHXT 5 I Nb Ta, Zr \P F1 Ti
LEEIZRIOTE . Nb=4.92x10~6.42x 10", 4221/t K[l
B R & & ((3.3+£1.6) x 10 °, McCulloch and
Gamble, 1991) ),
5.4 £ Sr—Nb-Pb [{r & HI4HE

BRI X A AR 4 A Sr—Nd [F] 4 2% 2H AR UL
4, TR R AR A SCRH F LA-1CP— MS
B A0 U—Pb s 48 7 IR A5 B9 K A6 5 A 85 A AR 0%
(337.7+3.4) Ma, £ NdBEARRE T, 5% 9 5

Bitis, PR M S EOLE 4, B A5 A Li
and McCulloch(1996) .

T RAE K A B Sr IR FfE 1,=0.7050 ~ 0.7082,
SE 4 (H A 0.7057; Nd/“Nd {5 N 0.512217~
0.512254, -8} 0.512236, exa(f) >N 0.3 ~ 1.0, Nd
R AR IR S 1010~1098 Ma. K AE 55 25 1Y famna 22
AR EE A T-0.41 ~ —0.37, AT X 197 T
2 Sm Nd S A AS KA 5, 156 B AR I s
THAR B [R5 AT AFE IR SR AR AT RERY

R K AL 5 A TE es()—exa(t) (E] 6) M1 L E
i (B4 SC4E 2003 ; Janh et al., 1999) H1#4 7R TR
AR AR

DR X A AR K A 1 42 P Al 3R AT
SRS, HIBA M4 Po R R ALK - Pb/
24ph = 38.908 ~ 40.228 . *’Pb/™Pb = 15.617~15.66 .
2Ph/“Ph = 18.793 ~ 20.183, ¥ K ALK A b A
WA AT U—Pb a8 4545 5 2 1 425 3145 Pb [+
AL Z ILIE U Th . Pb & & , 1154 A B4 U/
2Pb FI*Th/*Pb HLAH, $5 4% Pb [F] 3 25 H I B fb
BRI R R 4R Po R 2 HUAE . S50, —
KAL R AT BRI G P [ ZR A A : (CPb/ "Pb)=
36.1617~38.0538 . (*"Pb/Pb)r=15.5458~15.6198 . (**Pb/
2Ph)=18.0376~18.9538., 1154 A1 Pb [al i E b
BRI A9 427 P [ A2 A K 22 51
X BT TATTEA b & W AR X 45 = 1Y)
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Table 2 Analytical result of major elements (% ) of granites from Qionbola

FEMZE  YN107-1  YNI07-2  YNI107-3 YN107-4 YN108-1  YNI08-2 YNI08-3 YNI08-4
eyt AL K AE LT KA
Si0, 70.33 70.59 71.1 70.53 7121 70.93 704 71.32
ALO; 14.2 14.08 13.9 14.08 13.85 14.02 14.03 13.63
Fe,05" 322 2.84 211 3.19 3.02 273 28 3.04
MgO 1.02 1.05 0.991 0.93 0.894 0.926 0.992 0.948
CaO 2.64 272 229 2.54 25 252 248 1.52
Na,O 32 347 3.89 3.52 335 348 3.68 3.51
K,0 3.96 4 3.99 3.87 4.03 4.05 393 431
MnO 0.055 0.041 0.038 0.052 0.043 0.044 0.042 0.037
TiO, 0.347 0.363 0352 0.335 0317 0.326 0.343 0312
P,0s 0.082 0.09 0.085 0.077 0.076 0.074 0.077 0.069
LOI 0.75 0.59 1.06 0.7 0.53 0.72 1.04 1.19
TOTAL 99.804 99.834 99.806 99.824 99.82 99.82 99.814 99.886
FeO 212 1.76 1.61 2.16 1.87 1.66 1.59 191
Fe,0; 2.86 2.96 295 2.80 2.96 2.99 2.88 3.16
Na,0+K,0 7.16 7.47 7.88 7.39 7.38 7.53 7.61 7.82
K,O/Na,O 124 1.15 1.03 1.10 1.20 1.16 1.07 123
A/NK 1.49 1.40 1.30 1.41 1.40 1.39 1.36 131
A/CNK 0.99 0.94 0.93 0.96 0.96 0.95 0.95 1.03
FEfMgmS  YNI109-1  YNI09-2 YNI109-3 YNI109-4 YNI09-5 YNI09-6 YNI109-7 YNI09-8 YNI109-9
ey R KA RS
Si0, 70.34 70.15 7338 70.71 7132 71.32 70.78 70.99 70.63
ALO; 14.22 14.07 13.59 14.09 14.21 13.92 14.07 14.02 14.45
Fe,05" 341 3.82 1.98 3.14 1.94 292 3.57 3.38 131
MgO 0.984 1.03 0.931 0.989 0971 0.89 0.97 0.888 1.08
CaO 27 2.87 251 26 3.65 274 274 267 427
Na,O 333 338 4.09 34 3.83 36 323 3.39 39
K0 3.86 372 223 373 3.18 3.62 373 3.83 321
MnO 0.054 0.051 0.028 0.035 0.029 0.04 0.047 0.044 0.022
TiO, 0.334 0.346 0332 0.345 0.327 0318 0.337 0313 0.36
P,0s 0.086 0.081 0.068 0.077 0.074 0.074 0.078 0.071 0.086
LOI 0.52 0.32 071 071 0.32 0.4 0.29 0.24 0.52
TOTAL 99.838 99.838 99.849 99.826 99.851 99.842 99.842 99.836 99.838
FeO 1.99 3.13 1.61 2.08 1.55 1.84 227 2.83 1.03
Fe,0; 278 2.66 1.13 2.64 222 2.58 2.64 276 230
Na,0+K,0 7.19 7.1 6.32 7.13 7.01 7.22 6.96 7.22 7.11
K,O/Na,O 1.16 1.10 0.55 1.10 0.83 1.01 1.15 1.13 0.82
A/NK 1.47 147 1.49 146 146 141 1.50 1.44 1.46
A/CNK 0.98 0.95 0.99 0.98 0.87 0.94 0.98 0.96 0.82

1 Fe,0." N4k, % FeO/ Fe,0:=0.89,FeO Fii Ak il i

Th. U & A, AT GBI B RIS, Wit IR i DS, DLk Ly Po 32
1998) (& 7) v, LB 50430 A6 15 1Lt {8 Ak 2 R 6 it i
e 35 Ak £ 2 ), Kz e Pb A] BE A J2 B — o U ([
YNI107—1 & e 3 1A A 4 fn B aeimifbek =2 6.1 AL
[6]) o B 4 TR VR AT i 2 F b 49 o s L0 B L X — R AL X 1Y Si0, 7 = 7F 70.15%~
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73.38% , A BT A AR B s AVCNK Y
{HARfE T 0.82 ~ 1.03, MHERR - S 58 i 41, R
TSI — E AR R, Bk B T R bR
WEALBC o) h 20 A A V B 26, Bu S 3055
TR . SRR A R T R A IR AR —
£, BA AR — Sl 2, YR & AERD.
Th.K.Pb #l Sr % K& F KA JCE , #HXT 77 i Nb .,
Ta.Zr P AITi %R ICE . I Rb.Th & % 1 Eu

TR AR FEIRARRAE ; Zr B AW R SRR
TR E bR IR RAE P E 4 IR T & 4
MEATR G Z R, N T 5 i e sl 52
#i A1 ; Nb—Ta f B 5 fili e A 2 VIO & Ti iy 2 1
5 7r ¥4 )2 (Smith, 1976; Pearce et al., 1984 ; Sun and
McDonough, 1989; 2= B 4F |, 1992; Ak 5 AT, 1994;
Rollison H R et al., 2000; /% €4, 2014) . X #
T B, R A B AR A R IR T e JS 7
TR 2B T SRR IR

HRAJE Sr[F)7 28 AEAE i 5 22 A s R (X
HL{R , 1987; Hugh and Rollison, 2000; H PS#E , X%
FEAF,2002) , 0] LK B KA A B StRT iR (A
SIS . ARERAE B A, TS/ Se W1 bR FL (A T
0.702 ~ 0.706, >k Z A W Ui FUAE, — B i
U8 T AE 5 A, AR R AR O YN107-1, YN107-2,
YN107-4  YN108—2; Ha548AL i, St/ St W1 4f Lt
AT 0.706 ~ 0.712, FEH TFEM IR 5k~ Ho%
Yy 5T 43 s il T B, AR R APEAE B YN109—-9, H:
YSt/“Sr 4 LA A 0.7082,

HR 4 Nd [R] 037 22 76 46 5 2 250 A 1 B R i 5
(X Z£4% , 1987 ; Hugh and Rollison, 2000; ¥ FHE , Xf3
TR 2002) , BE R K AR KA 0 Nd WS R
Ten)>0 R, R EATRIE T 7 i M , 1F {E 8%
K, R e AR T M 5 45 A 0 & A i I
X, B KA AR i e O KT 0, HAE Ay
T 03~ 1.5, F(E K 0.64, NdBIAEHRE K 1010 ~
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Table 4 Sr—Nd isotopic compositions of the granites from Qiongbola

RS YN107-1 YN107-2 YN107-4 YN108-2 YN109-9
Rb/10° 131 115 120 118 832
St/10° 241 251 265 252 317

(*Rb/*Sr), 15735 1.3261 13107 13554 0.7597

*7S1/%S1), 0.712552 0.711467 0.711553 0.711734 0.711819
+26 0.000014 0.000012 0.000014 0.000011 0.00001

*7S1/%8r) 0.7050 0.7051 0.7052 0.7052 0.7082

gsi(f) 125 14.0 163 158 57.7
Sm/10® 254 292 243 224 242
Nd/10° 125 152 119 115 123

(*'Sm/M*Nd)y, 0.1228 0.1161 0.1234 0.1177 0.1189

("*Nd/"**Nd), 0.512526 0.512505 0.512501 0.512478 0.512493
0 0.000009 0.000012 0.000006 0.000008 0.000008

("Nd/"™Nd): 0512254214 0.512248055 0512227876 0512217476 0.512229846

Fsmna -0.38 0.41 -0.37 -0.40 -0.40
&na(0) 2.18 2.59 2,67 312 2.83

enal?) 1.0 0.9 0.5 03 0.5

Towm 1049 1010 1098 1070 1059

Tom 1013 1023 1055 1072 1052

1 exe=(("*Nd/*“Nd)/("*Nd/**Nd)cxor—1)x 10000, fsmne=(""Sm/“Nd)m/(""Sm/"*Nd)cr — 1, FiH1 m= sample,
("“*Nd/"**Nd)eir=0.512638 F1(*"Sm/"*Nd)ciw=0.1966 ; BEZLAFEE 1om=1/AxIn(1+(("*Nd/*““Nd), —0.51315/(*"Sm/"*Nd),
—0.2137)) 3 tose=toss—(tosa— O fee SV feon) 1 fee o fo o fo 73 TR HBST AE S FH 77 B MR FF) oo P35 foc =—0.4, fon=
0.08592, (=HAARIAERS ; —0.6 < famna < —0.2 T torr » fomna < —0.6 T > —0.2 R ST torao

1098 Ma, 5 7~ 1% KA i 5 1 T DX Ay e B
W15 715 58 BRAE I — 200 5 35 b g Ay 2 e TR
BURIX (17243, 2010) .

g5 TR i KA B A 1) Sr U Nd R Z 4T
5 78 12 A0 e PR S R A K AR R A b
FE, TR BIIE I ; e5()— exa(£) (] 6) FH 2 [F]
PR TIRA R B RE 20 Po R 2= 4L i (&1 7) ]
RS TIRA R RS . L, Sidhr — K AE R
TR A S RAR Y BT A A B A M 4y
FER =1
6.2 HiEH = R AL F

16 5 5 A 3 AT ) ) AR AN T AR 45 e b
BRALSARRIE , 76 T KRR IR T Z AR [ B Al
FEAE B ™ H DX el b) s 5 S5 4 iR AT 22 05 T i 255 1T
FE(EEZ, 2013 R &, 2011) o FEBIHERIHIX —
KA B 5 Y 28 RUASSAR X T ALl g, H R A R 4

15.9
AYNI107

OYNI108
OYN109

15.7 e

15.1
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206Pb/204pb

K7 ZRAE R AT A ORI AR AR, 1998)
A—H ; B—i 1L s C— F#5e s D— Fihsg
Fig.7 The lead tectonic diagram of monzonitic granites(after
Zhu, 1998)
A—Mantle; B—Orogenic belt; C—Upper crust; D—Lower crust
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Table 5 Pb isotopic compositions of the granites from Qiongbola
R YN107-1  YN107-2  YN107-4 YN108-2 YNIO8-3 YNI09-5 YNI109-6 YNI09-7 YNI09-8 YN109-9
Th/10° 9.57 116 12 15 224 15.7 12.8 16.8 12.6 127
u/10® 1.42 274 226 2.57 2.84 27 25 2.07 229 233
Pb/10° 747 721 10.1 7.07 8.6 7.26 6.3 7.79 6.4 7.8
205ph/2*ph 18.793 20.113 19.474 19.813 19.713 20.001 20.11 19.723 19.835 20.183
20 0.002 0.002 0.001 0.002 0.002 0.003 0.002 0.003 0.002 0.002
27ph/2ph 15.66 15.646 15.604 15.628 15617 15.635 15.648 15.623 15.642 15.652
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Syn—COLG—collisional granite; WPG—Intraplate granite; VAG—Volcanic arc granite; ORG—Oceanic ridge granite
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Fig. 9 Rb/30—Hf—Ta*3 diagram for discrimination of tectonic
environment of monzonitic granites (after Harris et al., 1986)
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