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Zircon U—PDb age and geochemical characteristics of Ordovician volcanic rocks
from Kanasi area in Western Altay Mountains, Xinjiang
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Abstract: There is a suite of volcanic—sedimentary strata comprising Dongxileke Formation in Kanasi area; nevertheless, there is no
accurate ages and geochemical study for these rocks. The genesis and geodynamical background are in controversy for a long time.
To tackle these problems, the authors chose a layered mylonitic dacite in this area as the study object. LA—ICP—MS zircon U-Pb
ages of (445.4+3.1)Ma and (445.743.7) Ma from two mylonitic dacite samples suggest that these volcanic rocks erupted in late
Ordovician and that Dongxileke Formation was formed in late Ordovician. The mylonitic dacite is characterized by SiO, content
from 53.99% to 71.04%, high ALO;(13.83%—16.27%) and low MgO (1.09%—3.53%), with K,O between 1.11% and 3.83%, 2.84%
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on average, suggesting high alkline volcanic rock series. The mylonitic dacite forms a LREE—enriched distribution pattern with the
existence of negative Eu anomaly (6Eu=0.65—0.82). Geochemical characteristics of mylonitic dacite suggest island—arc volcanic
features characterized by enrichment of LILE such as Rb, Th and Ce and depletion of HFSE such as K, Nb and Ta. Combined with
regional data and the results obtained by this study, the authors consider that the volcanic rocks were generated during syn—collision
of the late stage subduction in an active continental margin arc. The background was the conversion from the northward subduction
of Paleo— Asia Ocean under the Siberia plate to Altay micro landmass land, which resulted in the formation of late Ordovician

volcanic rocks in an active continental margin arc of Kanasi area.
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Fig. 2 Geological sketch map of Kanasi area and sampling sites (after Zhao Tongyang et al.,2016)
1—Quaternary; 2—Upper Ordovician Dongxileke Formation; 3—Sinian—Lower Cambrian Kanasi Group; 4—Monzonitic granite; 5S—Two—mica
granite; 6—Ordovician two—mica granite; 7—Granodiorite; 8—Silurian Granodiorite; 9—Quartz diorite; 10—Tonalite; 11-Homblende gabbro;
12—Unconformity boundary; 13—Location and serial number of profile ;14—Sampling position
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Fig.3 Geological section of Dongxileke Formation in Kanasi area
1—Metasandstone; 2—Two—mica quartz schist; 3—Biotite feldspar schist; 4—Two—mica feldspar—quartz schist; 5—Two—mica feldspar—quartz
mylonite; 6—Foliated dacite; 7—Mylonitic dacite; 8—Attitude; 9—Sampling position and its serial number

] 4 BEbR LS 2 A BB T IR
a—EME E AL B ANk s b— B A A2 A WU T (Qz— A1 38 Bi— R B PI— 1 A7)
Fig. 4 Field and microscopic photo of the mylonitic dacite in Kanasi area
a—Outcrop of the mylonitic dacite; b—Microphotograph of the mylonitic dacite(Qz—Quartz; Bi—Biotite ; P1— Plagioclase)
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Table 1 Major element (%) composition of mylonitic dacite in Kanasi area
FEMZRS 15YQ-4030 15YQ-4031 15YQ-4032 15YQ-4033 15YQ-4034 15YQ-4035 15YQ-4036 15YQ-4037 15YQ-4038 15YQ-4039
SiO, 6824 66.87 65.65 53.99 66.00 70.44 71.04 70.28 70.13 70.67
TiO, 0.69 0.72 0.71 0.88 0.72 0.53 0.52 0.54 0.54 0.53
Al O3 14.29 15.20 15.64 16.27 14.96 14.00 13.83 14.09 14.10 14.01
Fe 04 4.47 4.62 4.80 7.56 6.53 348 3.50 3.63 3.50 343
FeO 2.14 2.01 1.57 5.04 440 2.34 2.16 2.14 224 2.01
MnO 0.08 0.08 0.09 0.13 0.10 0.06 0.07 0.07 0.07 0.07
MgO 1.63 1.44 1.09 6.84 353 1.28 1.20 1.22 1.25 1.16
CaO 2.62 2.90 217 7.48 1.23 1.86 2.06 2.06 2.02 2.09
Na,O 2.46 391 3.20 3.86 1.48 345 3.79 3.51 3.64 418
K,O 3.54 3.00 3.83 1.11 2.67 3.51 241 2.96 3.06 233
P,0s5 0.21 0.24 0.32 0.19 0.20 0.20 0.19 0.20 0.20 0.22
LOT 1.28 1.08 1.52 1.79 240 0.84 0.92 0.85 1.16 0.83
Ju§-= 100.37 100.99 99.07 103.35 101.82 101.15 100.77 100.70 100.75 100.70
TFe,03 6.83 6.79 6.61 12.75 11.23 6.02 5.86 597 595 5.63
Na,0/K,0 0.69 1.30 0.84 348 0.55 0.98 1.57 1.19 1.19 1.79
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Fig. 5 Nb/Y—Zr/TiO, diagram of mylonitic dacite in Kanasi area
(after Winchester et al., 1977)

PRESTRME R YKL
4.2 #EITEFFIE

W 290 S b X JBE AR A D2 5 A TR L /s
AR Foas— B0, 76 H oo R S BN, 7 H B B AE
67.30 x 10 °~181.35x 10 °, LREE 4 T* 54.40 x 10"~

1 6 5 A 0T Hb DX B A 22 ST0,~ KO ATt
(#& Peccerillo et al., 1976)
Fig. 6 Si0,—K,0 diagram of mylonitic dacite in Kanasi area
(after Peccerillo et al., 1976)

153.40x 10"°, HREE 4 T 12.90 x 10" °~27.95x 10",
LREE/HREE 4} T 4.22~6.67, (La/Yb) [t {H 4 T
3.29~6.13, i L oC R L4 th 4 2 W1 0 A 00, e T
TICR IR, &R £ (F 8a) , i SEu T
0.65~0.82(5k2) , LAt 7, RUIeA14 0 74}

http://geochina.cgs.gov.cn H1E LT, 2018, 45(3)



$45%: F 3

AREFESE SHSEET /R 2R 11 7Y B 43 X LB 20 JC 1L A5 A7 U-Ph AR AL ER 27 Rk 475

4.0
1
1
1
! X
3.5 1
1
! (o]
1
3.0F i
| i 4R
M 1
:ths YR i o
¢
1
2.0 I
1
1
1
1
1.5 1
1
I
1.0 :
1
0.5 I L L !
0.5 1.0 1.5 2: 0 2.5 3.0

A/CNK

P 7 W A 0 i DX B M A S 22 AJCNK —~ A/NK 5T it
(#% Maniar et al., 1989)
Fig. 7 A/CNK—-A/NK diagram of mylonitic dacite in Kanasi
area(after Maniar et al., 1989)

Ko B a Ve o 55 J R (g 0 b s R 1) v 7R 1
KA o0 ER A E XA L (Takagi et al., 1999)
4.3 WETEYHFT

AT L b 5 A 9 £ 1) Fl 7 28 Wk D) €1 e T LA
F w9 7 X KA DUA X E 52 Rb . Th, Ce 45
KEFEAICR(LILE), 1 5 H K .Ba Nb,Ta Y %
58 0% (HFSE) (81 8b) . (Rb/Yb ) KT 1, 4
RIS 5 LAY 3 3l K il 100 25 4 3 PR TR 1l K

1000
—B—15YQ-4030 —B—15YQ-4035
—0—15YQ-4031 —o—15YQ-4036
—A—15YQ-4032 —A—15YQ-4037
—6—15YQ-4033 —©—15YQ-4038
—%—15YQ-4034 —%—15YQ-4039

(a)

e

E_ME\:

:;'2[

& - "",‘1; -

h: SN X BB E .

® SR B X%
\~/ \J -, -

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er

Tm Yb Lu

A FREAH—2X (Pearce et al., 1984) .

5 B4 U-PhAER

W 298 30y 1 IX K LU A BF Y AR B A, TIPSR X
L b R i = Al AT K R 2R ARG A N 2
A 3o DX el 2 X X I 2 AR T R R, BT L
AR IAE — BEAFTERR I A, Hrs s 7= )=y X
Il S5V A A BA B 1:20 15 1l J5 1 B2 J0R R o AR
EHZ A TN RAS T4, I8 T —rh e
IR 5. T 55 (1985) 44 35 2 Hi J2 R VA v 44 37
B, Al 7 22 55 (1989) WA Ry iZ 4 1 J2 1y 0] 5 5 B
o ZERPEAE (2001 )43 2 Al 2 W) I 8 Ry
R, AR A, (AR e dd b ok ke Btk
A, 0 iz 2R TS 2 B 5 e AT
B B2,

W 298 S0y b IX JBE e A e e h ik B 2
RIEEW, AR HIE, 22600, K IEHAE 1~2
Z 18], RiARAE 50~130 wm. B A7 A ) B K
MBS, FE LA-ICP-MS St , R T AN X B R 2%
(RISAAG , PR N TR 2l , A AL AR RN 24 B A R Ao
W5 . B4 CL EME B HHA A KN E G
(FE19) o AWM E /) 2 A i (15TW—4034 , TW—
4039) 1) U—Pb [F] {37 Z £ 40 51 T35 3, £ 4 15TW—
4034 Hgh A I T 354 A5, B 1 U—Pb R AR
H 431~459 Ma, H A A 27 AN 25 7E 15 LR TR A

1000

ARG H g

1

RbBaTh U K NbTa La Ce Sr Nd P Zr Hf SmTi

Y Yb

Pl 8 W 4 St DX B b 3 AR 0 22 4 T R C 43 I (a) B fit ST R Wk 1] (b)
(BRALI AR B M an M R AL (5 Sun et al., 1989)
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Table 2 Trace element (10°°) composition of mylonitic dacite in Kanasi area
T4 15YQ-4030 15YQ-4031 15YQ-4032 15YQ-4033 15YQ-4034 15YQ-4035 15YQ-4036 15YQ-4037  15YQ-4038  15YQ-4039
La 30.50 23.50 31.80 10.10 26.50 26.60 28.20 26.70 26.40 31.40
Ce 69.20 53.40 70.70 24.60 53.70 65.80 63.20 63.20 61.70 70.10
Pr 8.10 6.50 7.80 2.90 6.40 7.30 7.40 7.30 7.60 8.40
Nd 33.00 26.40 30.60 12.70 25.00 29.90 30.60 29.40 31.60 34.50
Sm 7.10 5.70 6.40 3.10 4.80 6.60 6.50 6.50 6.90 7.40
Eu 1.60 1.20 1.70 1.00 1.20 1.40 1.50 1.50 1.40 1.60
Gd 6.40 5.20 6.10 2.90 4.30 5.80 6.00 6.10 6.10 6.60
Tb 1.30 1.10 1.30 0.60 0.83 1.20 1.20 1.20 1.20 1.40
Dy 7.20 6.70 7.50 3.70 4.80 7.00 720 7.40 7.50 7.90
Ho 1.40 1.50 1.60 0.76 1.00 1.40 1.50 1.50 1.50 1.60
Er 3.90 4.00 4.10 2.10 2.70 3.90 4.00 4.20 4.10 4.40
Tm 0.61 0.64 0.64 033 0.45 0.62 0.65 0.66 0.66 0.69
Yb 4.10 4.40 4.20 220 3.10 4.10 4.40 4.40 4.30 4.70
Lu 0.59 0.62 0.58 0.31 0.45 0.59 0.63 0.64 0.62 0.66
Ba 488.00 527.00 374.00 274.00 400.00 571.00 456.00 476.00 600.00 427.00
\Y% 77.85 78.51 46.36 149.71 100.51 48.84 49.12 51.21 49.75 47.83
Cr 34.67 33.75 19.74 166.00 140.00 25.57 2537 24.20 20.46 21.89
Ni 25.53 30.55 12.29 154.00 72.49 17.06 17.72 16.43 17.20 14.63
w 543 3.07 337 1.47 235 1.61 1.85 1.43 1.65 1.30
Sn 275 2.86 2.02 141 1.93 222 3.99 226 2.13 2.03
U 329 2.44 245 1.20 227 248 2.44 2.60 2.76 2.57
Th 1222 12.66 12.88 472 9.80 12.74 12.86 1222 13.66 13.79
Co 11.01 11.19 727 32.66 18.92 7.35 7.03 7.52 7.48 6.90
Mo 0.65 0.39 0.29 0.34 0.17 0.17 023 0.20 0.31 0.25
Ta 0.91 1.18 1.51 1.06 0.75 0.75 1.31 1.46 1.42 0.97
Nb 11.91 11.62 14.96 7.53 11.12 13.29 12.01 13.04 12.80 13.49
Hf 6.23 7.14 8.53 3.10 5.15 722 6.70 6.98 7.41 6.51
Se 7.65 11.16 5.00 2.80 5.38 3.87 243 3.10 2.81 2.67
Rb 155.00 110.00 149.00 53.40 131.00 128.00 88.50 106.00 105.00 96.10
Li 3593 33.70 17.39 26.05 32.56 19.28 13.24 15.56 14.96 15.37
Zr 234.00 223.00 265.00 123.00 200.00 233.00 230.00 242.00 239.00 238.00
Sr 81.26 159.00 89.49 296.00 105.00 132.00 183.00 167.00 160.00 168.00
Y 40.00 39.40 41.40 20.60 27.20 39.00 41.40 42.10 41.10 44.50
> REE 175.00 140.86 175.02 67.30 13523 162.21 162.98 160.70 161.58 181.35
> LREE 149.50 116.70 149.00 54.40 117.60 137.60 137.40 134.60 135.60 153.40
> HREE 25.50 24.16 26.02 12.90 17.63 2461 25.58 26.10 2598 2795
L/H 5.86 4.83 573 422 6.67 5.59 537 5.16 522 5.49
LaN/YbN 5.34 3.83 543 329 6.13 4.65 4.60 435 4.40 4.79
¢ Eu 0.71 0.66 0.82 1.00 0.79 0.68 0.72 0.72 0.65 0.69

http://geochina.cgs.gov.cn H1E LT, 2018, 45(3)



HAsE H 3

AREFESE SHSEET /R 2R 11 7Y B 43 X LB 20 JC 1L A5 A7 U-Ph AR AL ER 27 Rk

477

(434+6)Ma(445+6)Ma(445+7)Ma(439+6)Ma (435+7)Ma (441+6)Ma

e oY = W A W

(440£7)Ma(444+6)Ma (440 6)Ma (449+7)Ma (448t6)Ma|(447i7)Ma

(438+6)Ma (459+7)Ma (456 = 7)Ma(432EOMa (451 4 7)Ma (459£6)Ma

@egudH ée

(445 6)Ma (448+6)Ma (453+7)Ma(46317)Ma (439£6)Ma (446+6)Ma|

@ %@ m 15TW-4034

(450+6)Ma  (429+6)Ma (435+7)Ma (@)

(443+6)Ma

(442+6)Ma

(442+6)Ma  (457+8)Ma  (442+6)Ma

@

(440+7)Ma

(442£7)Ma  (430£6)Ma

(433+6)Ma (447+6)Ma (449+6)Ma (457+6)Ma (448 +6)Ma
——— @\

= N =

(436+7)Ma  (451+7)Ma (446+7)Ma (445E6)Ma  (454%7)Ma

- © = i @

(442+7)Ma

(451+6)Ma (439+6)Ma

@ o Q
(454E7)Ma 458+ 6)Ma (438+7)Ma  (445+7)Ma (438+6)Ma
15TW-4039

(444£7)Ma  (431=7)Ma  (453%8)Ma  [ESEEEEE

Pl 9 i 2 it X PG 1k

P B AT AL IR

Fig. 9 Zircon cathodoluminescences (CL) image from mylonitic dacite in Kanasi area
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fi b O R MR A 44T S e R A R rh L
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P DL S s A R 8 ks o (- 6)
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Nb fH 7 16.33~19.65, ¥ T & 9Kk 1L 575 [l N (Zr/
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BB AR, 76 R —R I (] 12) R —
MESL (15YQ—4033) 41, Hor ¥ T IRl Rl 48 A6 < 77
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Table 3 LA-ICP—MS zircon U—Pb isotopic data of mylonitic dacite in Kanasi area

[ 2 b i R/ Ma
ST RS 27pp/2%ph lo 0 ) lo 2pp2By 10 2Pb"Pb 1o PPHAPU 1o P°PbAPU 1o
15TW-4034
01 0.0555  0.0011 0.5327 0.0106 0.0696  0.0010 433 21 434 7 434 6
03 0.0559  0.0014 0.5510 0.0134 0.0715  0.0011 447 29 446 9 445 6
05 0.0550  0.0018 0.5423 0.0166 0.0715  0.0012 413 40 440 11 445 7
06 0.0557  0.0011 0.5404 0.0106 0.0704  0.0010 439 21 439 7 439 6
09 0.0556  0.0020 0.5349 0.0183 0.0698  0.0012 437 47 435 12 435 7
10 0.0555  0.0011 0.5424 0.0109 0.0709  0.0010 433 22 440 7 441 6
11 0.0557  0.0016 0.5421 0.0146 0.0706  0.0011 441 33 440 10 440 7
12 0.0558  0.0012 0.5482 0.0114 0.0713  0.0010 444 23 444 7 444 6
13 0.0577  0.0010 0.5619 0.0099 0.0707  0.0010 516 18 453 6 440 6
14 0.0560  0.0016 0.5561 0.0154 0.0721  0.0012 451 34 449 10 449 7
15 0.0565  0.0014 0.5608 0.0135 0.0720  0.0011 471 28 452 9 448 6
16 0.0576  0.0014 0.5709 0.0137 0.0718  0.0011 516 27 459 9 447 7
17 0.0571  0.0015 0.5535 0.0140 0.0703  0.0011 495 30 447 9 438 6
19 0.0564  0.0018 0.5741 0.0177 0.0739  0.0012 467 40 461 11 459 7
20 0.0561  0.0015 0.5670 0.0143 0.0733  0.0011 457 30 456 9 456 7
21 0.0565  0.0015 0.5652 0.0141 0.0726  0.0011 472 30 455 9 452 6
22 0.0562  0.0017 0.5618 0.0162 0.0725  0.0012 461 36 453 11 451 7
25 0.0560  0.0011 0.5700 0.0111 0.0739  0.0011 452 21 458 7 459 6
26 0.0558  0.0011 0.5505 0.0108 0.0715  0.0010 446 21 445 7 445 6
27 0.0563  0.0014 0.5592 0.0131 0.0720  0.0011 465 27 451 8 448 6
28 0.0559  0.0017 0.5607 0.0163 0.0728  0.0012 447 36 452 11 453 7
29 0.0562  0.0015 0.5773 0.0144 0.0745  0.0011 462 30 463 9 463 7
30 0.0556  0.0013 0.5403 0.0125 0.0705  0.0010 437 27 439 8 439 6
32 0.0594  0.0012 0.5860 0.0118 0.0716  0.0011 581 21 468 8 446 6
33 0.0590  0.0011 0.5878 0.0109 0.0723  0.0010 566 19 469 7 450 6
36 0.0557  0.0018 0.5319 0.0165 0.0692  0.0012 442 40 433 11 431 7
34 0.0561  0.0015 0.5399 0.0139 0.0698  0.0011 456 30 438 9 435 7
15TW-4039
01 0.0556  0.0009 0.5320 0.0087 0.0694  0.0009 436 17 433 6 433 6
04 0.0557  0.0010 0.5334 0.0093 0.0695  0.0010 440 18 434 6 433 6
05 0.0557  0.0011 0.5514 0.0108 0.0719  0.0010 439 21 446 7 447 6
06 0.0560  0.0013 0.5573 0.0125 0.0722  0.0011 452 25 450 8 449 6
07 0.0560  0.0012 0.5667 0.0116 0.0734  0.0011 452 22 456 7 457 6
08 0.0557  0.0011 0.5523 0.0102 0.0719  0.0010 440 19 447 7 448 6
09 0.0555  0.0012 0.5429 0.0116 0.0709  0.0010 433 24 440 8 442 6
11 0.0553  0.0017 0.5335 0.0156 0.0699  0.0011 425 37 434 10 436 7
14 0.0560  0.0014 0.5589 0.0139 0.0724  0.0011 452 29 451 9 451 7
15 0.0560  0.0018 0.5521 0.0167 0.0716  0.0012 450 38 446 11 446 7
16 0.0559  0.0011 0.5499 0.0104 0.0714  0.0010 446 20 445 7 445 6
17 0.0559  0.0015 0.5628 0.0146 0.0730  0.0011 448 31 453 9 454 7
18 0.0567  0.0010 0.5544 0.0098 0.0709  0.0010 480 18 448 6 442 6
20 0.0562  0.0020 0.5686 0.0195 0.0734  0.0013 460 45 457 13 457 8
22 0.0584  0.0013 0.5720 0.0127 0.0710  0.0011 546 24 459 8 442 6
23 0.0559  0.0014 0.5469 0.0134 0.0710  0.0011 448 29 443 9 442 7
24 0.0567  0.0013 0.5672 0.0127 0.0725  0.0011 481 25 456 8 451 6
25 0.0557  0.0010 0.5411 0.0096 0.0705  0.0010 439 18 439 6 439 6
26 0.0557  0.0016 0.5430 0.0151 0.0707  0.0011 442 35 440 10 440 7
27 0.0561  0.0014 0.5634 0.0136 0.0729  0.0011 456 28 454 9 454 7
28 0.0565  0.0012 0.5742 0.0114 0.0737  0.0011 473 21 461 7 458 6
29 0.0558  0.0018 0.5400 0.0169 0.0702  0.0011 444 41 438 11 438 7
31 0.0559  0.0017 0.5506 0.0160 0.0715  0.0012 448 37 445 10 445 7
32 0.0572  0.0012 0.5547 0.0110 0.0703  0.0010 500 21 448 7 438 6
33 0.0568  0.0015 0.5556 0.0142 0.0710  0.0011 483 30 449 9 442 7
34 0.0567  0.0010 0.5390 0.0094 0.0690  0.0010 479 18 438 6 430 6
35 0.0560  0.0021 0.5508 0.0195 0.0714  0.0012 453 48 445 13 444 7
36 0.0555  0.0021 0.5283 0.0195 0.0691  0.0012 432 51 431 13 431 7
37 0.0561  0.0021 0.5630 0.0206 0.0728  0.0013 457 49 453 13 453 8
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Fig. 10 U-Pb concordia diagrams of zircon in the mylonitic dacite from Kanasi area
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