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Abstract Field investigation revealed series of undeformed acidic dike swarm developed between the Ertix active fault and the
Fuyun-Xibodu fault in the eastern segment of the Ertix tectonic belt, southern Altai orogeny, where Hercynian gneissic granites and the
Upper Carboniferous Ertix Formation outcropped. The content of SiO, in the dike is 70.9% ~75.38% , and that of K,0 + Na,O is
7.55% ~8.99% . For most of samples, the content of Na is larger than that of K. The Rittmann index (8) varies from 1.8 to 2. 5.
The content of Al,O, equals to 12.8% ~ 14.53% . The value of A/CNK is 0.9 ~ 1.1, and that of NK/A ranges from 0.7 to 0.9,
suggesting that the dike should be atiributed to A-type granitoids and sub-alkaline rock with metaluminous-low peraluminous character

and lower Magnesium, higher Kalium and Natrium, lower Calcium and Strontium, and higher (Fe/Mg) Analyses of trace and rare

mol *

earth elements showed that these rocks are rich of light rare earth elements and relatively rich of great ion lithophile elements with
obviously middle minus-Eu abnormity, indicating obviously fountainhead of crust resource. The U-Pb dating of zircon by Second lon
Microprobe revealed that the dike formed between 277 ~286Ma. Therefore, it was suggested that acidic dike swarm resulted from the
partial melting of crustal material in regional extensional surrounding after the end of the Hercynian Altai orogenesis.

Key words Acidic dike swarm, Geochemistry, A-type granitoids, Ertix tectonic belt, Altai orogeny
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Simplified geological map of the Fuyun area in eastern segment of the Ertix tectonic belt, Altai orogeny, Xinjiang( modified

In this map: 1-Quaternary, 2-Paleogene, 3-Jurassic, 4-Carboniferous, 5-Devonian, 6-Silurian, 7-granitoids, 8-acidic dike, 9-fault, 10-sample

location and number, F1 ( EF)-Ertix active fault, F2-Fuyun-Xibodu fault, F3-Wuqia-Kuerti fault, F4-Keketuohai-Ertai fault, F5-Ashitawugia-
Kekeshile fault, F6-Jilickekuduke-Yideke fault, F7-Yideke-jiertai fault, SA-Supute Anticline; WA-Wugiashan Anticline, [ -Kezilebiete fold belt,
I -Wugiashan anticline tectonic belt, Ill-KalaErtix compressed belt, IV-Southern NWW tectonic enlarged belt
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Table 1  Analyses results of major elements (wt% ) for acidic dikes

e FRAE & kA 5
A8236 A8246 A8246-1 A8246-2 A8262 A8262-2 A9013 A9022 A9024
Si0, 75.38 72.67 71.48 72.65 70.9 70.98 72.71 74.08 75.27
TiO, 0.1 0.23 0.22 0.18 0.29 0.29 0.21 0.12 0.08
Al, Oy 13.13 14.37 13.64 13.51 14.53 14.38 13.85 13.35 12.8
Fe, 0, 0.07 0.4 0.49 0.24 0.52 0.35 0.64 0.53 0.32
FeO 1.17 1.63 1.53 1.38 1.89 2.07 1.15 0.81 0.75
MnO 0.04 0.05 0.04 0.03 0.05 0.05 0.05 0.05 0.03
MgO 0.27 0.57 0.54 0.5 0.79 0.74 0.54 0.43 0.13
CaO 0.68 1.29 1.79 1.36 1.76 1.96 0.82 0.5 0.33
K,O 4.85 3.98 4.31 3.92 4.08 3.98 4.53 5.42 4.88
Na, O 3.51 3.72 3.73 3.63 3.67 3.62 3.94 3.14 4.11
P, 0 0.04 0.09 0.08 0.06 0.11 0.1 0.07 0.04 0.04
H,0* 0.62 0.84 1.32 1.28 1 0.86 0.8 0.95 0.72
CO, 0.09 0.09 0.26 0.32 0.09 0.18 0.26 0.23 0.09
LOI 0.47 0.67 1.41 1.56 0.88 0.61 0.85 0.9 0.53
Jo8 100.42 100. 6 99.84 98.62 100. 56 98.17 100.42 100. 55 100. 08
7

B2 Btk i B o Sk (A) ML G (B) B
Er: PR AT, Bio- MR 2 B, qu- 17 3¢
Fig.2  Outcrop( A) and microphotograph(B) of the acidic dike in this picture, Pl-feldspar, bio-biotite, qz-quartz
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. Fig. 3 K,0-Na,O diagrams for acidic dikes ( simplified
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after Collins et al. ,1982)
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Fig.4 Classic diagram of TAS for aplitic dikes ( after Le
Maitre et al. , 1989)
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Fig. 5 Diagram of K,0-SiO, for aplitic dikes ( after Le
Maitre et al. , 1989 and Richwood, 1989)
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Fig. 6 REE patterns for the aplitic dikes (in this illustration

Chondrite-normalized values refers to Nakamura, 1982)
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R2 BUEERNHELRNHLTESWER(x107°)

Table 2 Trace and rare earth element abundances( x 10 ) of aplitic dikes

-~ R KR il
JLR
A8236 A8246 A8246-1 A8246-2 A8262 A8262-2 A9013 A9022 A9024
La 19.0 25.5 24.1 21.5 28.3 27.6 23.7 24.3 17.2
Ce 32.8 51.6 49.1 38.4 58.3 57.5 47.1 48.8 28.9
Pr 4.00 5.44 5.13 4.01 6.40 6.27 4.53 4.39 3.33
Nd 14.9 20.1 19.0 14.0 24.5 23.6 16.0 15.2 11.7
Sm 3.05 3.60 3.52 2.42 4.53 4.41 2.85 2.74 2.12
Fu 0.52 0.95 0.94 0.78 1.10 1.07 0.85 0.73 0.57
Gd 3.14 3.79 3.63 2.60 4.70 4.40 3.04 3.06 2.24
Th 0.45 0.48 0.47 0.33 0.59 0.57 0.39 0.40 0.30
Dy 2.67 2.79 2.72 1.85 3.41 3.31 2.19 2.34 1.80
Ho 0.54 0.55 0.55 0.37 0.67 0.65 0.44 0.49 0.37
Er 1.73 1.73 1.77 1.19 2.11 2.03 1.45 1.58 1.21
Tm 0.25 0.26 0.26 0.18 0.30 0.30 0.21 0.25 0.19
Yb 1.77 1.80 1.85 1.31 2.16 2.10 1.57 1.74 1.37
Y 16.4 16.3 16.4 11.3 19.8 19.1 13.4 14.8 11.4
Lu 0.27 0.28 0.29 0.22 0.33 0.32 0.25 0.28 0.21
Hf 2.74 4.22 4.40 3.27 5.08 5.14 3.64 3.29 2.40
Ta 0.53 0.40 0.39 0.53 0.45 0.41 0.57 0.74 0.54
I 73.8 149 155 109 189 193 123 102 70.2
Nb 9.48 7.97 6.37 6.85 13.7 11.3 8.43 13.9 9.92
Li 30.9 14.5 17.5 13.7 21.5 16.4 11.9 14.2 9.02
Be 2.00 1.37 1.38 1.22 1.66 1.69 1.37 1.79 1.23
Se 3.98 4.25 4.71 3.52 6.07 5.90 4.21 2.39 2.78
v 14.4 31.1 31.0 26.2 42.4 40.9 29.2 18.4 15.7
Cr 7.39 10.3 9.34 8.07 13.7 14.6 9.33 6.97 8.29
Co 3.45 4.95 5.00 3.59 5.52 6.36 4.85 3.17 2.06
Ni 5.15 5.93 5.75 5.10 7.38 8.56 6.46 3.62 3.41
Cu 17.8 19.3 42.8 10.2 33.3 26.8 12.3 10.6 13.2
Zn 23.6 34.2 28.8 31.8 48.4 53.4 32.0 23.0 33.6
Ga 14.9 15.3 14.9 14.6 18.2 18.9 15.7 14.8 12.5
Rb 143 80.0 101 102 79.8 77.2 125 167 133
Sr 111 263 209 199 287 302 270 206 107
Cd 0.12 0.14 0.10 0.12 0.12 0.14 0.14 0.06 0.08
Cs 2.30 1.17 1.36 1.95 0.73 1.11 1.26 1.84 1.08
Ba 337 594 628 637 724 702 759 670 672
Pb 17.2 13.1 12.7 15.6 15.0 17.2 18.5 14.7 14.6
Th 12.7 6.41 6.81 9.89 7.29 7.20 10.9 11.8 11.7
U 1.95 1.55 1.56 2.58 1.47 1.63 2.21 1.91 3.49
I/H 2.73 3.83 3.64 4.20 3.61 3.67 4.15 3.85 3.34
SEu 0.75 0.91 0.92 0.98 0.90 0.90 0.95 0.90 0.90
(La/Yb) 1.93 2.05 2.00 2.31 1.93 1.94 2.15 2.06 2.14
(La/Sm) y 1.50 1.51 1.50 1.68 1.44 1.44 1.62 1.65 1.68
Y/Nb 1.73 2.05 2.57 1.65 1.45 1.69 1.59 1.06 1.15
Th/Ta 23.85 16.15 17.46 18.59 16.38 17.52 19.09 15.95 21.77
Ta/Hf 0.19 0.09 0.09 0.16 0.09 0.08 0.16 0.23 0.22

LB AT - A [ ST B 2 P R T LR £ 45 B 5 i (ICP-MS) 3 5 L/H iy X LREE / ¥ HREE
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Fig. 8 Diagram of Nb/U-Nb for acidic dikes ( after Hofmann

et al. , 1986)
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Fig. 9  Diagram of Ce/Pb-Ce for acidic dikes ( after

Hofmann et al. , 1986)
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ELE R B 4 K 3 (Briggs et al. , 2007)

DR AE AT 22 3 DUAR I IS 5 A A AR 27 25 1 49
2 RN A8236 [ YAERS Ny 286 + 12Ma, MSWD =1.9; #
5 A9013 SEHYAERS S 277 + 10Ma, MSWD = 0. 58, 4E 818 FI
ElnE 10 firrR. 4558 8os, BR M VKA T B4R i 7E 277 ~
286Ma Z [i], S L & I HA

6 it

AT HERA 274 0T, A DX S Tk Ry SIE T P 3 £
BEAEK , A B RE AR 5555 0 40 T AR | o R AT
i (Fe/Mg) . BA AT AR5 45 5, HoAT A AR R A R AIE, AR 4
Collins et al. (1982) [t Na, 0-K,O Kfth Bon T A BIfE KA
FIRFAE (FE]3) o i 70 2R BRORL I A b vETC 43 P 52 W 4 A it
B E R LUK, S REM LR, h AU R, UL
YIS EEORIE T B WAEAMAILR Rb Ba K= o0
2 U Th, w738 e R Ze HE WARX & 8 ROHE A (181 7) BT
BYRZ SR, S B R E Y. Nb/U #l Ce/Pb
WRAEBEET T Y BOR IR T 358 (B 8 &1 9)

P FRUE R TLA5 (1995 ) XL AE 5 A iRl A3 wm o, 2 X R
PERKCS 8 T e i A8 5 a2, AR T R AR 2 05 3 shit
li] L A 8 I B R R R M B R AL, X RS R A B
R Hiwseaiit AR RSl AR AR S 1 R B (T4
WAESE 2001 ) FIHCE AT #U/K 55 307 W7 40 e LA g 4 #4410
(Mileyev et al. , 1980; Rotarash et al. , 1982; Buslov et al. ,
2004 )t A T U8 B I 8 LU AR RS AR R TT REE . TR
55(2005) TASH M\ 300Ma 72 45 FF I, Bf )% 2 b DX oty 22 b 52 )
RS T G 4G B SR Bl (R iR S AR DT
VR by DR b 72 T B e A 41 5l 5 [ 70 oy 22 i e
PRy I — TR o XA (1991) i i e A A 2 2 SR
WA TR Rl R B 1 B A ADL 48 78 1 2020 S ST A -
AT IR DCE TR A AR T Bl e W . DRI IR AR T 2 DX IR 1
DK AT RE S e SRy FR A R T A

[A#E, Eby (1990,1992) $25 Y/Nb LWH 2573 A BITE X
EWMEZEFRE, Y/Nb < 1.2 EZEFERNEAEH L, Y/Nb >
L2FZAER T EE LA, RXBENCER T A022 3
L 1Ah, HA Y/ND 7E 1.2 ~2.6 Z ], KB e i R I 5
TEIFREE . Wyllie (1984 ) a1 146 11 B , 76 K Fli 58 5 7 78
IIERIIN R Si0, B B RN EOR R . AA
RUAE i WIS Rl A P R E AR E 2 ) ik, A
PR BE SR, I HLFE A I A1 Ak , B 5K 1 28 2 Aok ok, B
1M Si0, AMEAMBIE R A ERAA T , B2 UG KRR A
1M PA BUAE b AR i 4 38 L AE IS R 25 AN AT 06 iz
ik, FUBTFIVRBE BB/ . A X4l o B B 3R S0,
R RN E R A B HL KPR BT, X IR FOR B A
BB E R BN K, 5 Wyllie (1984) B s i 1) PA BU4E
A BN, A3 LA P25 T R 0 s R SRR T 1740 o
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R3 BHESHKER U-Pb BCEHIE
Table 3 SIMS U-Pb data for Zircons of acidic dikes
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JRF LA+ AR 2E)

i + 10 (Ma)

L M AR , ,
B 26p, * , N PRI
B 206py 238y WIpy 235y 07pp* 206py Th/U Wepy, /238 07pp 5 207py 206py, (Ma( £2 0)) yswp
(%)
1 0.046( £0.001) 0.329( £0.011) 0.052( £0.001) 0.061 99.9 289.9+8.96 288.8 +8.11 280.3+28.4
2 0.047( £0.001) 0.333( £0.010) 0.051( £0.001) 0.846 99.7 296.6£8.56 292.2+7.86 257.2+23.7
3 0.047( £0.001) 0.331( £0.011) 0.051( £0.001) 0.023 99.9 293.5+8.7 290.1+8.53 262.5 +30
A8236 286 ( £12)1.9 Briggs et al. (2007)
4 0.043( £0.001) 0.313( £0.011) 0.052( £0.001) 0.670 99.3 274 +7.31 276.3 £8.11  296.2 +42.3
5 0.043( £0.001) 0.299( £0.012) 0.050( £0.001) 0.640 98.8 273.6+7.83 265.8+9.4 197.4+58.8
6 0.047( £0.001) 0.334( £0.010) 0.052( £0.001) 1.233 99.6 296.4 £8.01 292.8 +7.4  264.4 +23.1
1 0.045( £0.002) 0.323( £0.017) 0.053( £0.001) 0.491 98.4 281.5+12.5 284.4+12.6 308.4 +54
2 0.044( £0.002) 0.294( £0.021) 0.048( £0.002) 0.343 98.8 278.3+13.5 261.9+16.1 118.1+107
0.047( £0.002) 0.329( £0.021) 0.050( £0.002) 0.355 99.2 297.9+14.9 288.8+16.3 215.4+89.6
A9013 277( £10)0.58 AL
0.043( £0.002) 0.286( £0.056) 0.049( £0.009) 0.533 92.7  269.7+12  255.4 +44.4 126 +423
5 0.043( £0.002) 0.293( £0.027) 0.050( £0.004) 0.623 91.9 270.2 +12.4 261 +£21.2 179 +181
6 0.043( £0.002) 0.305( £0.018) 0.051( £0.001) 0.456 99.7 271.9 £13.7 270 £14 253.3 +57.2

SRR AN TEREIMN I AZHLM L (UCLA ) SIMS 5230 % R M) Cameca IMS 1270 — 3 T HURFHIE

1) 27Ph/?5U-2%Ph/*8U correlation coefficient of Ludwig (1989)

2) analysis not included in the weighted mean age calculation

3) Initial common Ph compositions (***Ph:27Ph;2*®Ph:?**Ph) ; Best fit equation of a line defined by standard calibration; Range of UO/U values measured with zircon

standard AS3.

4) These analyses were corrected for common Pb with a 208 correction

350
0.054}
8 FHFEH277+ 10Ma by
MSWD=0 58 330
0.0s0f 6
£ 0.046f
=
& 0042}
0-038F ¢ 249013
0.034 - '
0.1 2 . 0.4
Pbh/U
K 10 #54 U-Pb E4EiE A

Fig. 10 U-Pb concordia diagrams for zircons of acidic dikes
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TBURST TR B A 3 Y 2 o R S b 3 B4 1Y
TGRS ey S BRI — R RS A R A NE [ SW ) rhlBy
MR (ZER40,2002) |, A 0 AR 1) b 55 DXIsR A AR A 3 4L 3
RSB R AR LA I LS, RS DX I i B ) 5 3 R

| TR 286+ 12Ma
MSWD=1.9

0.052r

0.048

“pb/ MU

0.044

”
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0.036

0.32
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B MRAL AR RGN = 0 (Fe)/n(Mg) B A L2 ERF AL
HHENE A A K, JE T A BB Ak

(2) A pEa A e i L w AR A I b A U 7
RETHRATCRARN B, W EAFEICK Rb Ba FI" 00
2 U Th LU w5 R Ze HE, 7545 Nb Sr [z Cr Ni, £
S IR BURHAE

(3) #f 41 U-Pb MAESESR o IR A i AR 0 T 277 ~
286Ma 2 [ii] , W i T & i

(4) A 733 25 3 DX 9 14 9 32 1
TEJR TR L TR AG i PR3

(5) A DX R St e L 78 Jd ¥ 8 il 1 7 0, e Bl K 4%
T VY S 3 1L P R B R TR SR PR R AR A

BB RS e E A

240 DO G IE R & 1 AN /PN RO A SO § ROl
SR LA P SIS B3 2 SN L 0 T B B A A i 18 A DL
FORBOUWMEY TR AL A 0 [ A7 3 4F TAERF 2] T Briggs
Stephanie {8 -1 {55 Bl , 7E I — JF L 20 A
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