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Fig.1 Geological sketch map of Chinese Altay
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Fig.2 Geological map of Koktokay pegmatite filed showing occurrence of Koktokay No.3 pegmatite

L. .
7 i [ ] Quaternary sediments
i+i+4. I x xox I Metaocahhra

Gneissic biotite granite
I Pcgmatite vein
Il No. 3 pegmatite vein

X X X X X X X X X x X X X

[22]

I:l Metagabbro
Graphic zone (zone [ )
Saccharoidal albite zone (zone II)

CEG
EE

Blocky microcline zone (zone IIT)

Muscovite-quartz zone (zone V)

Cleavelandite-spodumene zone (zone V')

6=0=0
0

1910 °| Quartz-spodumene zone (zone VI)

o=0=0

Platy albite-muscovite zone (zone VII)

o o o o
b o o o d

Blocky quartz zone (zone IX)

Lepidolite-platy albite zone (zone VII)

3 3
Fig. 3 Internal textural zonation of Koktokay No. 3 pegmatite
Be( ) Li( ) Be
] Be
- - VI )
vl )
3
K(Na)
Be
Na(K)

[10]

[10]

Na-Li -

- Li

3 Y2 Y4

Y5



28 9 3 U-Pb Hf 1835
H2 ZK702 LA-ICP-MS
Y2 3 1I MicroLas GeoLas200M
Y2 (60%) (22%) (16%) 30 pm 20~40 pm
40 s 10 Hz
H2 3 11 (ICP-MS) Agilent7500a He
(70%) (20%) (9%)
NIST SRM610
Y4 3 v 91500
(50%) (30%) (18%) 4~5 1
Y5 3 \Y% U-Pb ICPMS Data Cal (V4.6)
(50%) (30%) (12%) U-Pb Isoplot (3.00 )  B%
(6%) lo
[30-32]
Hf
( )
Nu Instruments Ltd.
UP-213
(LA-MC-ICPMS)
(CL) (BSE) He Hf
4.40~5.27 J/em® ( ) 5.27~6.15
U-Pb J/em? ( ) 5 Hz ( )
(CL) 10 Hz ( ) 60 um
(BSE) 91500
U-Pb [33]

(CD)
Fig.4 Representative (CL) and BSE images of zircon grains from Koktokay No.3 pegmatite

(BSE)



1836 2018 9
3 150~500 pm (CL)
3.1 U-Pb ( 4)
1) Y2 ( 1 )
200~500 pm Y4 15 15
( 4) 5 2 11 12 14 15 Th
U
206Pb/238U ( 2 5)
Pb
10
6] Th U
Y2 15 10 9
206Pb/238U 207Pb/235U 206Pb/238U
*TPb/ U ( 200~218Ma ) (214.942.1)
(197~356 Ma) ( 1 5) Ma( 4) 3 v
( 1)
( 4) U Th *Ppv*U
U((4783~88433)><10°)  Th (195.342.1) Ma(le MSWD 1.3 »n=9)
((1833~8780) > 10°°)
207Pb/206Pb 207Pb/235U 206Pb/238U ZOSPb/ZSSTh( 4) Y5
1) 15 7 ( 356 10
1T 12 15) 150~450 pm Y4
206Pb/238U 8
206Pb/238U 206Pb/238U
(211.9232)Ma(le MSWD  0.79 n=8) ( 4)
11 ( 5 )
2) H2 Y5 Y4
100~400 pm Y2 Y5 16
H2 15 8  Th((1106~57951)><10"°) U((5248~33291)>=<10"%)

( 347 8 9 10 13
Th((665~3892)><10"°)

15)
U((4719~12435)><10"%)

( 1 5)
7
Th((118~1783)>=<10"%) U((4328~9061)><10"°)
206Pb/238U
((209~215) Ma) 7 206pp/ 28y

(212.0#=1.8) Ma(le¢ MSWD
3 1
3) Y4

1.5 n=7)

(
103><1

15
3
CL

=10

1) (
206Pb/238U
Q12+41)Ma(  5)
% 36
3 206Pb/238U

07

( 4)
U Th(U(5368~11924)=<10° Th(381~837)
Th/U=0.03~0.12)



28

3

U-Pb

Hf

1837

1

3

LA-ICP-MS

U-Pb

Table 1 Zircon U-Pb isotopic data for Koktokay No.3 pegmatite, determined by LA-ICPMS

Content/10™° Isotopic ratio Corrected age/Ma
Spot — Th/U

U Th PbPb 1o Pb/PU lo *“Pb/*U lo PbAPU 1o PPVAU e
Y2-01 0.33 0.07034 0.0013 0.3318 0.0092  0.03453 0.00114 291 7.0 219 7.1
Y2-02 7305 2908  0.40 0.07468  0.0013  0.3480 0.0093  0.03391  0.00080 303 6.8 215 5.0
Y2-03 3502 396 0.11 0.05519  0.0013  0.2136 0.0070  0.02838  0.00083 197 5.8 180 5.1
Y2-04 3890 1037  0.27 0.05459  0.0011 0.256 0.0078  0.03428  0.00098 231 6.3 217 6.1
Y2-05 9649 1957  0.20 0.06144  0.0010  0.2203 0.0057  0.02623  0.00071 202 4.7 167 4.4
Y2-06 1812 718 0.40 0.08711  0.0033  0.4199 0.0224  0.03394  0.00064 356 16 215 4.0
Y2-07 4784 1833  0.38 0.06852  0.0010  0.3163 0.0084  0.03346  0.00077 279 6.5 212 4.8
Y2-08 4069 429 0.11 0.05201  0.0007  0.2401 0.0047  0.03347  0.00056 219 3.9 212 3.5
Y2-09 19482 9676  0.50 0.07779  0.0011  0.3560 0.0083  0.03415  0.00127 309 6.2 216 7.9
Y2-10 88433 3356  0.04 0.05172  0.0012  0.1597 0.0028  0.0224  0.00033 150 2.4 143 2.1
Y2-11 11638 7420  0.64 0.09211  0.0020  0.3949 0.0160  0.03154  0.00145 338 11 200 6.0
Y2-12 16127 6031  0.37 0.06916  0.0015  0.2392 0.0100  0.02517  0.00098 218 8.1 160 6.2
Y2-13 13838 1821 0.13 0.05837 0.0015 0.2690 0.0116 ~ 0.03402  0.00150 242 9.3 216 8.3
Y2-14 10731 1112 0.10 0.05406  0.0006  0.24482  0.0039  0.0328  0.00042 222 3.2 208 2.6
Y2-15 30414 8780  0.29 0.05851  0.0004 0.22119  0.0034  0.02735  0.00030 203 2.8 174 1.9
Y4-01 17001 219 0.01 0.0499 0.0005 0.2122 0.0031 0.03077  0.00034 195 2.6 195 2.1
Y4-02 7897 89 0.01 0.0512 0.0010  0.2232 0.0049  0.03157  0.00051 205 4.1 200 3.1
Y4-03 4229 172 0.04 0.0520 0.0009  0.2397 0.0047  0.03339  0.00041 218 3.9 212 2.6
Y4-04 6828 370 0.05 0.0548 0.0009 0.2516 0.0056  0.03326  0.00067 228 4.5 211 4.1
Y4-05 3070 2024  0.66 0.0572 0.0025  0.2681 0.0137  0.03376  0.00083 241 11.0 214 5.2
Y4-06 3080 1676  0.54 0.0547 0.0017  0.2510 0.0099  0.03330  0.00098 227 8.1 211 6.1
Y4-07 3231 17 0.01 0.0507 0.0013 0.2426 0.0067  0.03452  0.00036 221 5.5 219 2.2
Y4-08 2416 97 0.04 0.0513 0.0014  0.2446 0.0074  0.03437  0.00041 222 6.0 218 2.5
Y4-09 163 4876 299 0.5698 0.0182  37.743 1.2905  0.48570  0.01681 3713 33.8 2552 72.9
Y4-10 1604 3045 1.90 0.0514 0.0019 0.2425 0.0097  0.03423  0.00065 220 8.0 217 4.1
Y4-11 1603 369 0.23 0.0628 0.0028  0.2895 0.0142  0.03279  0.00031 258 11.2 208 1.9
Y4-12 5991 1824 030 0.0567 0.0013  0.2336 0.0066  0.02980  0.00060 213 5.5 189 3.7
Y4-13 5056 3927 0.78 0.0622 0.0019 0.2943 0.0090 0.03422  0.00056 262 7.0 217 34
Y4-14 3887 315 0.08 0.0641 0.0024  0.2192 0.0078  0.02475  0.00038 201 6.5 158 2.4
Y4-15 19761 706 0.04 0.0608 0.0011  0.2047 0.0040  0.02428  0.00028 189 34 155 1.7
Y5-01 8063 1106 0.14 0.0948 0.0060 0.4305 0.0323  0.03199  0.00072 363 22.9 203 4.5
Y5-02 5149 1511 0.29 0.3624 0.0078  4.1104 0.2459  0.07816  0.00320 1656 48.9 485 19.1
Y5-03 5368 554 0.10 0.0601 0.0012  0.2789 0.0057  0.03380  0.00048 249 45 214 3.0
Y5-04 28209 44687 1.58 0.3691 0.0044 1.7814 0.0459  0.03519  0.00096 1038 16.8 223 6.0
Y5-05 9967 5476  0.55 0.0873 0.0013  0.3890 0.0090  0.03260  0.00073 334 6.6 207 4.5
Y5-06 6994 837 0.12 0.0530 0.0012  0.2375 0.0069  0.03256  0.00084 216 5.7 207 5.2
Y5-07 17618 26034 1.48 0.3776 0.0026 1.4028 0.0253  0.02687  0.00043 890 10.7 171 2.7
Y5-08 33291 57151 1.72 0.4963 0.0023  2.1958 0.0917  0.03221  0.00139 1179 29.1 204 8.7
Y5-09 16155 11573  0.72 0.2940 0.0087  2.0502 0.1335  0.04746  0.00187 1132 445 299 11.5
Y5-10 11121 21526 1.94 0.2802 0.0070 1.7634 0.0922  0.04434 0.00131 1032 33.9 280 8.1
Y5-11 10626 20497  1.93 0.2914 0.0079  2.0646 0.1314  0.04934  0.00191 1137 43.6 310 11.7
Y5-12 4941 1037 021 0.2067 0.0070  1.2469 0.0837  0.04150  0.00122 822 37.8 262 7.6
Y5-13 10299 7083 0.69 0.2875 0.0062 1.6389 0.0788  0.03981  0.00120 985 30.3 207 7.5
Y5-14 20485 3356  0.16 0.0948 0.0039  0.4394 0.0266  0.03268  0.00086 370 18.8 207 5.3
Y5-15 11924 381 0.03 0.0544 0.0009  0.2544 0.0053  0.03405  0.00071 230 43 216 4.4
Y5-16 16066 8592 0.53 0.1338 0.0069 0.6057 0.0508  0.03128 0.00146 481 322 199 9.1
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Fig. 5 Concordia and weighted average diagrams showing LA-ICP-MS U-Pb ages of zircon grains from Koktokay No. 3 pegmatite:
(a) Sample Y2; (b) Sample H2; (c) Sample Y4; (d) Sample Y5

2

3

LA-ICP-MS

U-Pb

Table 2 Zircon U-Pb isotopic data for plate part of Altay No.3 pegmatite, determined by LA-ICPMS

Content/10™° Isotopic ratio Corrected age/Ma
Spot Th/U

u Th PbPb 1o Pb/APU lo *“Pb/*U lo PbAPU 16 PPHAU Lo
H2-01 9061 204 0.02 0.0540 0.0021  0.2458 0.0086  0.03302  0.00056 223 3.5 209 3.6
H2-02 4328 302 0.07 0.0545 0.0011  0.2538 0.0042  0.03379  0.00034 230 2.2 214 22
H2-03 7788 928 0.12 0.0626 0.0079  0.2841 0.0338  0.03290  0.00080 254 8.9 209 5.5
H2-04 7227 1120  0.15 0.0625 0.0028  0.2110 0.0083  0.02448  0.00049 194 3.1 156 3.1
H2-05 7116 573 0.08 0.0565 0.0024  0.2549 0.0098  0.03270  0.00061 231 3.9 207 4.0
H2-06 16881 270 0.02 0.0510 0.0013  0.2335 0.0052  0.03322  0.00034 213 22 211 2.3
H2-07 12426 3892  0.31 0.0830 0.0049  0.3804 0.0213  0.03323  0.00064 327 4.0 211 4.1
H2-08 4878 1784 037 0.0819 0.0042  0.3598 0.0181  0.03186  0.00033 312 2.0 202 23
H2-09 9835 665 0.07 0.0650 0.0008  0.3072 0.0097  0.03419  0.00088 272 5.5 217 4.8
H2-10 4542 118  0.26 0.0683 0.0013  0.3123 0.0062  0.03315  0.00033 276 2.1 210 2.4
H2-11 10552 541 0.05 0.0547 0.0014  0.2538 0.0061  0.03365  0.00035 230 22 213 1.9
H2-12 4666 118 0.03 0.0511 0.0006  0.2402 0.0043  0.03399  0.00036 219 2.3 215 22
H2-13 9713 2018  0.21 0.0749 0.0091  0.3242 0.0390  0.03142  0.00063 285 3.9 199 3.7
H2-14 5930 355 0.06 0.0550 0.0017  0.2479 0.0076  0.03271  0.00060 225 1.5 207 2.6
H2-15 4719 3598  0.76 0.1226 0.0106  0.5246 0.0444  0.03104  0.00055 428 3.0 197 3.0
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3.2 Hf Bel VoHETHE 0.282676~0.282706
Y4 16 Y5 15 3 v
Lu-Hf eHAf{(?) \% Hf
Tom 2 Y5 Y4 Y5 eHf{(?)
oHf/ TTHE oL u/'THE 1.25~2.39  1.26~2.25 (
ToLu/"THE 0.00000131~0.0000469 3 6) 190 1.70
Y4 Y5 Tomz
Hf TeHf/ T HE Tome 1103~1173 Ma 1135 Ma(
176Hf/177Hf [35] 3 6)

3 3 \% Hf

Table 3 Zircon Hf isotopic compositions of Koktokay No.3 pegmatites (determined by LA-MC-ICPMS)

Isotopic composition Isotopic ratio i
Spot Toyp/THE  Lu/HE O THE 20 HIE) - eHIW 20 TowMa o fuume

Y4-001 0.000109 0.00000131 0.282690 0.000012 -3.00 1.82 0.42 1,137 —0.99996
Y4-002 0.000014 0.00000018 0.282686 0.000014 -3.04 1.68 0.50 1,146 —0.99999
Y4-003 0.000043 0.00000048 0.282693 0.000012 -2.79 1.93 0.42 1,131 —0.99999
Y4-004 0.000096 0.00000129 0.282704 0.000014 -2.40 2.32 0.50 1,106 ~0.99996
Y4-005 0.000063 0.00000089 0.282693 0.000012 -2.79 1.93 0.42 1,131 —0.99997
Y4-006 0.000106 0.00000148 0.282705 0.000024 237 2.35 0.85 1,104 —0.99996
Y4-007 0.000235 0.00000328 0.282706 0.000020 -2.33 2.39 0.71 1,101 —0.9999
Y4-008 0.000014 0.00000025 0.282685 0.000018 -3.08 1.64 0.64 1,149 ~0.99999
Y4-009 0.000029 0.00000052 0.282689 0.000014 —2.94 1.79 0.50 1,140 —0.99998
Y4-010 0.000307 0.00000409 0.282698 0.000018 -2.62 2.10 0.64 1,119 —0.99988
Y4-011 0.000052 0.00000090 0.282680 0.000014 -3.25 1.47 0.50 1,160 —0.99997
Y4-012 0.000030 0.00000032 0.282697 0.000014 -2.65 2.07 0.50 1,122 ~0.99999
Y4-013 0.000353 0.00000469 0.282686 0.000022 -3.04 1.68 0.78 1,147 —0.99986
Y4-014 0.000017 0.00000016 0.282693 0.000026 -2.79 1.93 0.92 1,131 ~1.00000
Y4-015 0.000037 0.00000071 0.282674 0.000020 -3.47 1.25 0.71 1,174 —0.99998
Y4-016 0.000012 0.00000013 0.282695 0.000010 272 2.00 0.35 1,126 ~1.00000
Y5-001 0.000091 0.00000183 0.282676 0.000018 -3.39 1.26 0.64 1,166 —0.99994
Y5-002 0.000056 0.00000113 0.282676 0.000022 -3.39 126 0.78 1,166 —0.99997
Y5-003 0.000139 0.00000251 0.282704 0.000018 —2.40 2.25 0.64 1,103 —0.99992
Y5-004 0.000049 0.00000086 0.282698 0.000018 -2.62 2.04 0.64 1,116 -0.99997
Y5-005 0.000104 0.00000191 0.282684 0.000018 -3.11 1.54 0.64 1,148 —0.99994
Y5-006 0.000093 0.00000168 0.282682 0.000018 -3.18 1.47 0.64 1,153 -0.99995
Y5-007 0.000094 0.00000177 0.282702 0.000016 248 2.18 0.57 1,108 —0.99995
Y5-008 0.000080 0.00000138 0.282698 0.000012 -2.62 2.04 0.42 1,117 ~0.99996
Y5-009 0.000129 0.00000221 0.282679 0.000016 -3.29 137 0.57 1,159 -0.99993
Y5-010 0.000109 0.00000193 0.282692 0.000014 -2.83 1.83 0.50 1,130 —0.99994
Y5-011 0.000023 0.00000047 0.282684 0.000020 -3.11 1.54 0.71 1,148 —0.99999
Y5-012 0.000016 0.00000022 0.282681 0.000014 -3.22 1.44 0.50 1,155 ~0.99999
Y5-013 0.000041 0.00000078 0.282697 0.000018 -2.65 2.00 0.64 1,119 —0.99998
Y5-014 0.000011 0.00000031 0.282685 0.000020 -3.08 1.58 0.71 1,146 —0.99999
Y5-015 0.000010 0.00000024 0.282693 0.000016 -2.79 1.86 0.57 1,128 —0.99999

eHf(0)=1000><[("Hf/"Hf)s/(""*HE/"Hf )cpuro—1]>< 10000;  end()=10,000><({[(°HE/'Hf)s—("" Lo/ "Hf)s < (&~ D) V/[(T°HE "H) cror o—( "L/ "H)crur ><

("-DI-1}.

Tov=1/2<In{ 1+[("THE " H)s— (" HE " HE) o )/ [(T°HE T TH)s—( 7 HE/ " H)pw] )

Toma=Tomi—(Tomi=1) < [(fec £/ (feefom)]-

jLu/Hf=(175Lu/ "THE)/(TLu/ " HE)cuur—1, where, (*Lu/"Hf)s and ("°Hf/'’Hf)s are the measured values of the samples; (""Lu/""Hf)cur=0.0332
and ("7°Hf/'""H)cur,=0.2827728%%;  ("Lu/"Hf)py=0.0384 and ("HF/'HI)py=0.2832557;  fi=[("Lu/ " H)mean erust/ (7 L0/ T TH ) crur - 15,

Fom=[("Lw/""Hf)pu/ ("Lu/ ""Hf)cyur]—1; t=crystallization time of zircon. (‘"*Lu/"""Hf)nean crus=0.015; A=1.867><10""" a**!
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Geochronology and Hf isotope of zircon for Koktokay
No.3 granitic pegmatite in Xinjiang and its geological implications

CHEN Jian-feng" %, ZHANG Hui’, ZHANG Jin-xu?, MA Hui-ying"?

(1. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;
2. Hunan Institute of Geological Survey, Changsha 410116, China;
3. Key Laboratory of High-temperature and High-pressure Study of the Earth’s Interior,
Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 55081, China)

Abstract: This study presents zircon U-Pb dating and Hf isotope of the several textural zones of the Koktokay No.3
pegmatite, so as to declare the intrusion age and evolution time limitation of the pegmatite, and explore the geochemical
characteristics of the source and tectonic setting of the pegmatite-forming magma. The results show that zircons from the
studied pegmatite are commonly suffered from metamictization, fluid metasomatism and recrystallization based on
back-scattered electron (BSE) and catholuminescence (CL) images. The result of zircon LA-ICP-MS U-Pb dating shows
that the formation ages of II, IV and V zones from the “cupola” part and II zone from the plate part of the Koktokay No.3
pegmatite are (211.9=%3.2), (214.922.1), (212.0=%4.1) and (212.0%1.8) Ma, respectively, indicating that the time
limitations for magmatic stage, magmatic-hydrothermal stage and hydrothermal stage last from about 220 Ma to 215 Ma,
from 215 Ma to 209 Ma, and from 209 Ma to 195 Ma. The zircon Hf isotopic compositions of IV and V zones from the
cupola part of the pegmatite are varied in a narrow range (in the range of +1.25~+2.39), with two-stage model ages of
1103—-1173 Ma, suggesting that the petrogenesis of the pegmatite-forming magma was probably associated with
decompression melting of thickened lower crust under continent-continent post-collisional extensional setting of the
Central Asia Organic Belt (CAOB) in Triassic.
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