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Abstract The genesis of the polymetallic deposits in the Altay orogen in Xinjiang has been one of the disputed issues due to the
lack of accurate dating data. The Tiemurt Pb-Zn-Cu deposit which is controlled by the NW-directions faults occurs as veins in the
Devonian volcanic-sedimentary basin of Altay orogenic belt. To constrain the diagenetic and metallogenic ages a set of integrated
zircon UPh and biotite * Ar/* Ar geochronological analysis were carried out. The zircons from two volcanic samples from the hosting
rocks yield weighted mean **Ph/*® U ages of 396 + 5Ma and 405 + 5Ma respectively interpreted as the formation age of the
Kangbutiebao volcanic rocks. Two biotite samples from the polymetallic sulfide-quartz lodes yield * Ar/* Ar isotopic plateau ages of 240
+2Ma and 235 +2Ma respectively representing the orogenic mineralization age. By summarizing and synthesizing the available
isotopic ages and geochemistry data this paper recognizes a significant collision event and its related mineralization occurred in the
Early Triassic epoch in the Altay Orogen. In combination with the characteristics of ore geology and fluid inclusion geochemistry the
Tiemurt Pb-Zn-Cu deposit is concluded as an epigenetic orogenic Pb-Zn-Cu deposit instead of a VMS deposit.
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1 ( Zhanget al. 2012 )
Fig. 1 Geological map of the Abagong ore belt and the Tiemurt deposit ( modified after Zhang et al. 2012)
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Fig. 3 Photograph ( a) and microphotograph ( b) of volcanics in Tiemurt

Abbreviations: Qtz—quartz, FlHeldspar; Ser-sericite
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U-Pb OAr/® Ar 197
2 (wt%)
Table 2 The electron probe analysis ( wi%) and calculated molecular formula at Tiemurt Ph~Zn-Cu deposit
Na, O FeO MgO K,0 $i0, Cr, 0, AL O, Ca0 Ti0, cl Total
T™M-20 0. 189 18. 147 12.616 9.900 35.052 0. 205 13.764 0.031 1.323 0.073 91.284
TM-49 0.28 18.19 12.583 9.987 34.432 0.002 13.935 - 1.37 0. 104 90. 86
™20 (Kio2 Nag g3) 1.0s( Mgy 51 Fey oy Alg 13 Tig os Cro.01) 2,05 (Sizgo Alj1g) 4010 (OHy 49 Clogp) 2
TM49 (K03 Nag o4) 1.07( Mgy 5y Fey o3 Tig. oy Alg17) 2.0 (Sip7s Alj5) 4049 (OHy g9 Clo ) 2
6
(a) - - - (b)) = ( )- 1Quz-  ; Bi- ; Gn—
Fig. 6 Photos of analyzed biotite in the mineralized quartz vein
( a) -the biotite in mica-polymetallic-quartz vein; ( b) -biotite under crossed polarizers. Abbreviations: Qtz-quartz; Bi-biotite; Gn-galena
10%/em® * s K Ca (¥ Ar/ (3) lo o
TAr) ., =8.984 x 107" (** Ar/7 Ar) , =2.673 x 107* T™M-49 19 T™M=20 19
(“Ar/PAr) ( =5.97 x 1077, 210mm ( 3 7) o TM-49 241.04 +
28mm 1200°C o 150°C 2.29Ma 6- 19 239.72 £2.41Ma
10h 250°C . S Ar=(0.002 ~ ( MSWD =9.19) 95% * Ar * Ar/
0.004) mV " Ar = (0.0002 ~0.0006) mV *Ar = (0.0004 ~  *Ar** Ar/* Ar 238.07 = 2.63Ma( MSWD =
0.0015) mV *Ar=(0.0025 ~0.0051) mV  “Ar=(0.51 ~  9.32) “Ar/*Ar 344.2 £39.7; % Ar/* Ar=" Ar/® Ar
1.3) mV, 5 ~8min 238.94 + 2.58Ma( MSWD = 8.09) *“ Ar/
450C  JOAr/PAr ArArCALC  “Ar 325.6 +36. 4.
( Koppers 2002) . T™M-20 238.93 +2.26Ma 7
19 235.19 +2.47Ma( MSWD =
4.3 10. 14) 85%  Ar P Ar/* Ar Ar/
6 Ar 232.70 +2.55Ma( MSWD =3.70) “ Ar/
). *Ar 597.3 £152.0; *° Ar/* Ar=" Ar/* Ar
TM20  TM<49 233. 67 £2.74Ma( MSWD = 6. 64) * Ar/* Ar

(Ko Nao.os) 1.05 ( Mg, 5, Fe, 5 Aly 15 Tig o Cr().()l) 2.95 ( Siy g
Al 15) 40, (OH, o Cly ) » ( Ky os Nagos) g7 ( Mgy 5, Fe, 5
Tip o Aly 17) 295 (SipsAl ) 40, OH, Clyy , n( Mg)

n( Fe) <2 o
A/ Ar 3
N 7.% Ar/¥ Ar

(1) > 75% 1 (2) 8 ;

519.6 £179.9.

5.1

( 4 Th.U
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3 P Ar/* Ar

Table 3 ¥ Ar/* Ar stepwise laser ablation dating results of biotite
Age 20 YAr(r) PAr(k)
36 Ar( a) TAr(ca)  BAr(cl) ¥ Ar( k) ) K/Ca 20
(Ma) (%)
TM-49

10G2162B  0.000509  0.000029  0.000004  0.001543  0.075943 259.97 +8.16 33.57 0. 66 22.730 +20. 348
10G2162C  0.000778  0.000067  0.000008  0.003981  0.189156  251.54 +5.06 45.13 1.71 25.388 +8.212
10G2162D  0.000412  0.000016  0.000009  0.004533  0.211102 246.88 +£2.65 63.45 1.95 118.686  +207.285
10G2162E  0.000259  0.000004  0.000007  0.003762  0.172812 243.75 +£2.08  69.31 1.62  438.659 +2852.450
10G2162G ~ 0.000304  0.000049  0.000013  0.007141 0.327205 243.19 +1.53  78.47 3.07 62.498 +37.999
10G2162H  0.000146  0.000006  0.000013  0.009701  0.440551 241.15 +1.07 91.09 4.17  665.112 +3211.252
10G21621 0.000067  0.000032  0.000006  0.003814  0.172432 240.14 +1.17  89.67 1.64  51.964 +43.749
10G2162] 0.000106  0.000038  0.000018  0.013260  0.601796  241.01 +1.01  95.06 5.70  151.422  +127.559
10G2162L  0.000144  0.000026  0.000036  0.025530 1.165553 242.35 +£0.97 96.48 10.97 426.563  +451.211
10G2162M  0.000295  0.000145  0.000064  0.070681  3.200201 240.48 +£0.98 97.34 30.36  208.898  +85.999
10G2162N 0. 000141 0.000000  0.000055  0.039489 1.796072  241.51 +0.93 97.72 16.96  536.548  +£423.532
10G21620 0. 000041 0.000000  0.000019  0.015677  0.703937 238.62 +0.94  98.31 6.73  500.828 +1115.281
10G2162Q  0.000046  0.000003  0.000015  0.011894  0.532885 238.11 +0.95 97.52 5.11  1932.762 +20460. 416
10G2162R  0.000019  0.000000  0.000007  0.007848  0.350733 237.55 +0.96 98.39 3.37 1932.762 +20460.416
10G2162S 0.000008  0.000016  0.000003  0.003153 0.141564 238.60 +1.08 98.45 1.35 84. 508 +115. 479
10G2162T  0.000006  0.000018  0.000003  0.002363 0.106190 238.78 +1.15 98.25 1.02 55.588 +45. 888
10G2162V  0.000021 0.000004  0.000009  0.007474  0.335943 238.85 +0.93 98.22 3.21 839.042 +5528.473
10G2162W  0.000002  0.000012  0.000001  0.000727  0.032595 238.23 +2.12 98.16 0.31 26.312 +37.948
10G2162X  0.000002  0.000000  0.000000  0.000228  0.009990 233.43 +4.41 95.09 0.10 7.358 +8.261

T™M20

10G2163A  0.000149  0.000000  0.000005  0.002090 0.099174 254.07 +2.41  69.30 0.79

10G2163B  0.000252  0.000000  0.000011  0.008280  0.380987 246.89 +1.29 83.64 3.12

10G2163C  0.000086  0.000041  0.000005  0.004523  0.205985 244.56 +1.47 88.99 1.71 46.915 +38. 469
10G2163D  0.000087  0.000023  0.000015  0.010698  0.486517 244.22 +1.00 94.97 4.04 203.412 +280.323
10G2163F  0.000051  0.000000  0.000018  0.013441 0.613619 245.10 +0.98 97.59 5.07 249.039 +316.067
10G2163G ~ 0.000046  0.000000  0.000009  0.008165  0.361144 237.94  +£0.99  96.38 3.08 249.039 +316.067
10G2163H  0.000060  0.000000  0.000030  0.021837  0.985554 242.48 +0.94 98.24 8.24 249.039 +316.067
10G21631 0.000080  0.000015  0.000043  0.034631 1.574514 244.16 +£0.94 98.52 13.06 992.276 +1152.5%4
10G2163K  0.000064  0.000012  0.000031  0.023152 1.029189  239.07 +£0.92 98.18 8.73 825.325 +1376.882
10G2163L  0.000056  0.000023  0.000031  0.024140  1.055055 235.30 +0.91 98.45 9.11 450.956  +622. 881
10G2163M  0.000048  0.000029  0.000031  0.024074  1.058696  236.67 +0.93  98.67 9.08 359.159  +348.787
10G2163N  0.000049  0.000100  0.000065  0.060342  2.630192 234.70 +1.02 99.45 22.76  260.656  +100. 166
10G2163P  0.000003  0.000016  0.000007  0.006241 0.270427  233.41 +0.95 99.70 2.35 163.815 +201.128
10G2163Q  0.000002  0.000014  0.000008  0.007268  0.313515 232.41 +£0.99 99.81 2.74 226.482  +380.843
10G2163R 0. 000031 0.000000  0.000012  0.011411 0.502033 236.75 +£0.93  98.20 4.30 370.878 +193.056
10G2163S 0.000002  0.000000  0.000001  0.000966  0.042097 234.69 +1.97 98.94 0.36  370.878 +193.056
10G2163U 0. 000001 0.000016  0.000002  0.002280  0.100467 237.14 +1.13  99.68 0. 86 60. 725 +36. 175
10G2163V 0. 000001 0.000003  0.000001  0.001575  0.068963 235.77 +1.50  99.58 0.59  244.524 +1249.827
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