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Abstract

The Aketasi gold deposit is located on the southern margin of the Altay orogenic belt. Gold orebodies are
mainly hosted in the contact zone between the biotite granite and the middle Devonian Beitashan Formation vol-
canic rock. The main ore types are quartz vein type and altered rock type. The lithology of the Aketasi rocks is
mainly composed of monzonitic granite and biotite granite. The age of U-Pb dating of zircon from the biotite
granite is (329.5+1.8) Ma, demonstrating that the petrogenetic age is early Carboniferous. The® Ar/*Ar age of
sericite which is coexistent with that of gold, pyrite and quartz veinlets at the main metallogenic stage shows the
plateau age of (247.7+1.3)Ma, and isochronal age of (245.1+1.4)Ma, implying that the metallogenic age is Early
Triassic. Studies show that the difference between petrogenesis age and mineralization age of the Aktas gold
deposit is 80 Ma, suggesting products of different geological processes of collision orogeny and post-collision
orogeny. The deposit has the characteristics of orogenic gold deposit and the ore-forming process was controlled
by the right-shaped shear strike-slip of the Irtysh fault zone

Key words: geochemistry, zircon U-Pb dating, sericite*Ar/’Ar dating, Aketasi gold deposit, Altay orogenic
belt
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Fig. 1

Simplified geological map of Altay orogenic belt(a) , sketch map of the kalatongke district (b, modified after Wei et al.,

2016) and geological map of Aketasi mining area(c, modified after Pan et al.,2012)

1—Lower Carboniferous Jiangbutao Formation siltstone, sandstone ; 2—The middle Devonian Yundukara Formation tuff; 3—Middle Devonian

beitashan Formation andesite; 4—Granite ; S—Monzonite granite ; 6—Biotite granite; 7—Biorite; 8—Gabbro; 9—Quartz vein; 10—Inferred

fracture/fracture; 11—The geological boundary; 12—Ore deposit ; 13—Gold orebodies; 14—Sampling location
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Fig. 2 Field photographs of rock mass and ore, dike and lode vein

a. Biotite granite body; b. Intrusion contact relationship between rock mass and surrounding rock; c. Altered type gold orebody;

d. Quartz vein type orebody in andesite; e. Quartz vein type orebody in granite; f. Biotite granite; g. Partially dislocated

biotite granite; h. The pyrite-bearing quartz vein in the intrusive rock bodys; i. Intrusion

contact relationship between rock mass and surrounding rock

yp—Biotite granite; o—Andesite; Py+Q—Pyrite-bearing quartz vein
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Fig. 3 Geological section of drill hole along exploration line
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Fig. 4 Cathodoluminescence (CL) image of zircon in biotite granite of Aketasi
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Table 1 Analytical data of zircon dating data of Aketasi biotite granite
m w(B)10°° . A7 2R A KA/ Ma
Js Pb Th U 27pb/2%Ph 16 2Pb/APU 1o 2°Pb/2BU 1o 2Pb/2"Pb 1o 2Pb/2U 1o 2Pb/*¥U  lo
1 93.97 401.80 533.02 0.75 0.05 00 0.39 0.01 0.05 0 316.7 81.5 334.1 10.1 3353 4.5
2 3398 14196 211.45 0.67 0.05 0 0.39 0.02 0.05 0 364.9 113.0 335.4 13.9 3309 4.1
3 44.18 188.18 253.22 0.74 0.06 0 0.41 0.02 0.05 0 464.9 98.1 348.2 12.6 3314 37
4 36.72  154.88 226.43 0.68 0.06 0 0.42 0.02 0.05 0 522.3 111.1 353.6 15.2 332.8 5.4
5 17.01  62.79 126.84 0.50 0.06 0 0.42 0.03 0.05 0 583.4 149.1 355.1 20.4 328.1 5.2
6 82.05 355.66 47423 0.75 0.05 0 0.38 0.02 0.05 0 316.7 122.2 330.6 15.2 329.9 32
7 47.10 193.50 265.45 0.73 0.05 0 0.36 0.02 0.05 0 168.6 156.5 308.7 17.4 326.7 43
8 69.91 289.15 432.86 0.67 0.05 0 0.39 0.02 0.05 0 383.4 114.8 333.7 13.7 328.1 5.0
9 1049 3537 82.70 0.43 0.06 0.01 0.41 0.04 0.05 0 524.1 209.2 346.8 26.3 3324 6.5
10 48.46 19438 33544 0.58 0.05 0 0.40 0.02 0.05 0 398.2 85.2 341.5 11.1 332.6 33
11 148.46 713.06 654.33 1.09 0.05 0 0.37 0.01 0.05 0 255.6 70.4 320.2 8.3 328.1 2.8
12 96.05 442.86 438.74 1.01 0.05 0 0.38 0.01 0.05 0 339.0 83.3 329.7 9.9 3284 3.0
13 91.14 37393 558.72 0.67 0.05 0 0.39 0.01 0.05 0 361.2 72.2 335.0 9.1 329.8 34
14 3294 124.05 250.19 0.50 0.06 0 0.41 0.02 0.05 0 520.4 94.4 349.0 12.4 325.4 39
15 44.63 17190 32390 0.53 0.05 0 0.38 0.01 0.05 0 3223 123.1 3234 10.5 326.1 3.8
16 6129 271.02 31830 0.85 0.05 0 0.37 0.01 0.05 0 257.5 87.0 316.8 10.1 3255 35
17 40.59 159.71 24890 0.64 0.05 0 0.39 0.02 0.05 0 342.7 89.8 336.6 11.0 334.4 35
x2 WMEBHE&T KEZEArPAr 3T IMASHTER
Table 2 “Ar/*Ar analytical data of sericites via step heating from Aketasi gold-ore deposit
0/°C (PAr/PAr),  C°ArPAr),, ('Ar/PAr),, A% F(OAr*/¥Ar)  3Arx10/mol  *Ar /% Ma
e RS Io

550 31.60 0.0154 0.0042 85.56 27.04 1.94 2.77 170.09 2.43

600 41.04 0.0009 0.0028 99.35 40.77 3.02 4.32 250.70 1.49

670 40.90 0.0006 0.0025 99.54 40.71 6.26 8.93 250.35 1.81

730 40.09 0.0002 0.0018 99.86 40.04 13.13 18.75 246.46 1.18

790 39.92 0.0002 0.0033 99.84 39.86 14.40 20.57 245.47 1.16

850 40.06 0.0002 0.0020 99.86 40.01 9.19 13.12 246.31 1.23

910 40.24 0.0002 0.0012 99.84 40.17 9.10 12.99 247.27 1.17

970 40.51 0.0003 0.0021 99.78 40.42 7.34 10.48 248.70 1.19

1030 40.73 0.0005 0.0020 99.66 40.59 4.50 6.43 249.68 1.22

1090 38.68 0.0011 0.0067 99.13 38.34 0.96 1.37 236.70 1.19

1150 38.47 0.0022 0.0360 98.32 37.83 0.15 0.22 233.33 2.70

1250 34.33 0.0197 0.2169 83.09 28.53 0.04 0.06 179.01 8.08

B o 3 i 4 0 B 25 BEAE 5 2 B A U-Pb AR i
(329.5+1.8) Ma, fR3 B = BEAE i) 25 10 o B ARk
Ay R A R R R B R A A A - R A D
()28 =B TC I B AR T IR A , U BH R 52 I IR o - 24 R
PR (EAESE, 2014 24855 ,2015) (KL A =
BER) Ar-Ar AE I8 0] S WS AR . 8 AR AR PRAR IR
(2477 £1.3) Ma, 25 i} & 4F % S (245.1 £ 1.4)
Ma, ®©Ar/°Ar ¥] 4G 1E M (1602.8 £359.7)Ma; J 55 i £k

AEHA K (245.3 £1.4)Ma, ©Ar/ S Ar W) UG 1H K (1539.1+
326.1)Ma, FFAF i | 45 I 2R AT 0% 1 S A5 I 2 AF i 452
i, R UIE = B8 B4R 8 O (247.7+1.3) Ma~
(245.3+1.4)Ma, 4f I oA Ky B 5 35 1 4 0 9 )0 P4 G
Y4 245 Ma, Bl R = F 1 ZAFE R 5 & 4 4 9k
[ 40 AT/ Ar AR IS (£ 240 Ma) 322301 ( TUREEE S5 ,2016) .

HIF A 5T 2 W, B R 2 s 1L 78 ey A= AR 2 05
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FAH2E 80 Ma, ARy — 35 324 T AN W 1 8l 1 27 ALl .
o 2E N R B v 3 W AR R S B K A T i 4T
RO AR & DA AR F T R 18 i it
TR . B -Ma ke & AR A R &0 8
B LR R, — 5 T B S - M )
AT PRI 5 53— 5 T O A4 A 22 A i 52 3R W
BT I A DA AR B AR R (e R K3,

HI B 58 3R W, 0K 5% T I 24 7F 283~275
Ma .260~245 Ma 35l & A= 22478 W R A8 i 20K
AR AR A 128 T - 59 VDI 8l 2w i i 1L s B s
Fili P A B A 1 2 S0 B s - e - A e R R e 13 (
MR ,2006) o #UR S 30T I 24T AR BO R L 2 H0 I
BHAR A0 S50 R I8 5 22 47 8 W 8 WIAE A 6
(EFHF45 200623 2006b ) , I8 X 38k 4 0 0 19— 4
TR WG 5 A T T W 2 DXl RS A T - 59 D03 3 s 1Y
JRER BT IS B (EIRIZE,2007) , RIEEREBE % 2E L —IK
I Fe o FORTIEIE R , BTR R R AR RE T Ar-
ArE 8 R 235~240 Ma, B #2007 Ar-Ar AR R
213.5 Ma (S SL%5,2013;52014) , ] 4= 8y 40 4 48 07 1)
e e AR I Ar-Ar 4R 4 8 251 Ma (52 £ 1% ,2015),
7R PF i DX 38 T Sl 9 W AR T AR TR R A 1Y
WK,

ZE LTIk B o 3 W 4 0 DR 2 B JR Al B 5 0 R
FINE AR B e A= il 4 I, % A5 il s L B B, Bl N &
A - A A 1 A 4 ) 7, R S R
WA ¢ T — 8 20 BT R 28 3 L A A Rl 32 L By
B, Bl N AR HOR B iU 22 T8 AR 2 9 55 U5k T 5

1,75 5 B 5E e o AR TR IS A JE A
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7R O A (TR 2, R A 32 ) 8 B A 55 R Uk
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P IR R AL B i R A DLV BB IR
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