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Abstract Located in southern Altay orogenic belt, North Xinjiang, a suit of mafic rocks exhibited lentoid in Late Paleozoic gneissic
granite. “° Ar/* Ar dating of mafic rocks in Alagak yielded plateau age of 262.7 + 1. 1Ma. Geochemical analysis of samples in Alagak,
Taerlang and along Buerjin-Altay highway shows that there are no differentiation between LREE and HREE, while in Wugiagou, Fuyun
County shows mid-light differentiation. These mafic rocks are enriched in Th and Rb, but depleted in Nb and Zr which is similar to
seamount basalts. The discriminate figures of tectonic setting show that the mafic rocks were formed in seamount basalts. Combined
with the ages of 400 ~410Ma by SHRIMP U-Pb dating of zircons and 240Ma by *° Ar/* Ar plateau age in granite from the literature, the
authors suggest that age of “°Ar/® Ar dating represents a tectonic event happened at late Permian and mafic rocks parasited in granites
was caused by a tectonic event. Assemblage of mafic rocks and granite is due to tectonic chaotic assemblage. Conclusively, two stages
of formation were proposed: (1) during subduction stage in the early of Late Paleozoic, in which granites and accretionary prism
containing seamount basalts formed, and (2) during intensive collision stage, in which granites and accretionary prism experienced
tectonic deformation and mixture.
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Fig. 1 Geological map in Alagak-Taerlang, Altay and sampling site
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Fig. 2 The outerop of mafic rocks in Southern Altay Orogenic Belt
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B BRR SRR R A B A/ PEAE I8 240.7 £ 0. 2Ma FI%F
BRI 237.0 £2.0Ma, F BRIRTESS B 0 Ac/” PRI Ry
235.1 +3.8Ma FIZA & E R H236.3 4. I1Ma, EAH
SHRIMP @ FI° A/ SE R T E R KB £ 8, Ay R F]
RER LT A S E A RNER,

AXIEXFTREAHL R IERIRS BABRE S
KRS RIAZ R b IR T MRS B S EN
e B AR R T 5T, ) B e B VE 2 A T AR A TR
WHIEIRE; FE AR A P RS L RIS Bt
TG T R 607 M 3 DL AT B . X TR
BIR M FHRABEF /R % s LH# 0B R A E s +
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1 AR

e a b ah EERE TR B R B MMM B IR
RBAEFFELRE—F EEAEBEHTARE EHEK
ARG EH N

e —MEBIRKGE HEEPREHNE A TE
A AREGHFK AN BT RICRSE ARG, SME TR
2. T MHEHBRE ANA 288 B H Bal)
AR, HBT WABKG MAaMAERNT Y, Biitbs
R ZSRAIHMBRE LR, HaBMNaZR,
HEREEGRBESR. ARGTARERAT YaEk, Bl
BYRZBRARR. HEKAERT W&, An & BT
RHABEESBEZBERR. B BEAR, FHER

Rl BEERENIRTRESTLER (wt%)

o, BEARDIRIE R HOREU MBS0 £, A 2 i 2R
RIERKANEREH, DB LR ARG REAERIPRE M

2 HAHERIEAAE

IREG - AONER MEMB L TENOLESTE
B K RS R b T, Hh W BITERA X 518%
J&(XRF, Rigaku3080E ) S B FI# 1L R R A BB S FH
FERE (ICP-MS) #T IR, BHRE RIS RS F& 1
&2,

R G FTE R PRI SRR BB R LB
BIEMEZY AR Si0, 7 F 45.19% ~50.04% 2 [8]; ALO, & &
W& (13.52% ~17.49% ) ; Na, O f1 K, 0 & BB EE
%, F Na,0 >K,0; Mg/ (Mg + Fe* ) £E 4 F0.40 ~0.70
[ TiO, HEAKRE, HRHEAHNEFER, FHEE
5.27% (54 ) AT 01 0. 83% (JE/RIR) o Si0,-(NayO +
K,O) E## (Irvine TN and Baragar WAR,1971) @774 X 344
AR BRI TR RTINS EX (B 3),

FI|F Pearce JA(1982) 23t ¥ F ¥ % 25 (MORB) $(
HHTIEAL S TR T R Yk B, 38 R IR LBz 2% e F
LK EEERARBARE F R TEHNEE, B
#9955 Nb Ta(18 4) . B, Bt 28 0 R T R R IERTE
TREKEPHFLRE. BHEREERKBRMN Nb.Ta
THEESSIMFRERMIE Nb. Ta THRELRANE R
[, B e R T SWF R TR/ (E4),

Table 1 Major element compositions (wt% ) of mafic rocks
ALT3103 ALT3107 ALT3108 ALTO107 ALT0103 ALTO108 ALTO0301 ALTO0304 ALT0305
Si0, 50.04 45,82 45.19 46.56 47.32 48.76 45.47 46.50 46.34
Tio, 0.83 2.94 3.32 2.51 1.70 1.61 5.27 3.50 3.39
Al O, 17.49 16.04 15.91 15.23 15.49 15.96 13.52 15.65 15.58
Fe, 0, 2.47 4.79 4.91 2.63 1.80 3.99 7.06 5.97 6.02
FeO 5.14 7.85 8.51 10.20 9.29 7.36 9.09 8.07 7.87
MnO 0.16 0.22 0.22 0.23 0.21 0.20 0.18 0.24 0.24
MgO 8.91 6.70 6.51 7.75 8.55 7.05 5.08 5.35 5.40
Ca0 10.56 8.27 8.85 9.66 10.26 10.15 8.52 8.30 8.04
Na, O 2.56 3.59 3.63 2.95 2.56 3.38 2.79 3.48 3.69
K,0 0.64 0.73 0.65 0.40 0.22 0.32 0.78 0.59 0.59
P, 0s 0.07 1.01 1.03 0.33 0.17 0.22 0.10 0.80 0.73
ek 1.06 1.30 0.92 1.22 1.24 0.88 1.22 1.30 1.48
Total 99.93 99.26 99. 65 99.67 98. 81 99,88 99.08 99.75 99.37

LR AR FEEF R TR IR A CR A X SR HI(XRF, Rigaku3080E) # 5
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2 ENZEORBTRNBLTEIE(x107°)

Table 2 Trace and rare earth element abundances( x107°) of mafic rocks

ALT3103 ALT3107 ALT3108 ALTO107 ALTO103 ALTO108 ALTO301 ALTO304 ALTO305

Ba 167 282 250 128 35.5 32.6 150 168 167
Rb 13.8 7 2.58 9.14 5.24 4.81 20.8 8.29 6.97
Sr 170 608 580 534 277 310 337 446 412
i 55 380 444 202 134 114 206 452 417
Nb 1.97 17.1 19.1 7.7 4.53 4.19 18.3 14.1 12.5
Y 16.5 50 53.6 38.2 30.3 27 25.3 66 62.2
Ga 16.5 23 23.7 22.9 19.4 20.2 18.5 28.7 26
Th 0.43 0.89 0.77 0.7 0.51 0.59 2.21 1.59 1.44
Zn 75.8 136 149 129 117 105 112 203 193
Pb 13.7 8.34 8.14 11.3 16.9 7.43 23.2 81.8 124
w 0.21 0.37 0.29 0.45 0.35 0.38 0.32 0.45 0.48
F 0.064 0.098 0.11 0.07 0.052 0.048 0.054 0.14 0.14
Hf 1.59 7.26 8.4 4.23 3.17 2.5 5.44 8.99 8.22
Se 29.7 24.9 29.3 39.7 38.4 41.9 37.2 35.4 31
Cr 536 95.9 96.9 204 273 185 45.5 80.7 75.6
La 3.96 38.4 36.2 11.3 6. 66 8.24 16.3 32.4 28.8
Ce 9 83.5 83.9 29.1 18.1 18.5 34.4 78.7 75.6
Pr 1.31 11.5 11.7 4.46 2.88 2.91 4.43 11 11
Nd 6.62 49.5 49.5 21.3 13.9 14.4 20 52.5 47.3
Sm 2.16 11.4 12 6.17 4.72 4.06 5.36 13.5 12.4
Eu 0.88 3.51 3.96 2.24 1.68 1.55 1.45 4.13 3.97
Gd 2.51 10.2 10.9 6.53 4.89 4.87 5.06 12.5 11.2
Tb 0.46 1.57 1.84 1.17 0.9 0.78 0.84 1.98 1.89
Dy 3.1 9.33 9.99 7.14 5.83 4.88 5.28 12.9 11.3
Ho 0.66 1.86 2.03 1.47 1.19 1.04 1.02 2.45 2.32
Er 1.86 4.99 5.86 4.25 3.28 2.86 2.96 6.46 6.36
Tm 0.28 0.79 0.77 0.6 0.5 0.42 0.45 0.99 0.93
Yb 1.79 4.56 5.14 3.68 3.33 2.77 2.77 6.13 6.14
Lu 0.29 0.67 0.75 0.59 0.52 0.49 0.42 0.97 0.9
Ta 0.17 1.1 1.21 0.55 0.32 0.32 1.38 1.00 0.89
Y REE 34.88 231.78 234.54 100. 00 68.38 67.77 100.74 236.61 220.11
Y LREE 26.44 208.01 208. 16 81.10 52.83 54.53 87.00 204.73 190.27
Y HREE 8.4 23.77 26.38 18.90 15.55 13.24 13.74 31.88 29.84
L/H 3.13 8.75 7.89 4.29 3.40 4.12 6.33 6.42 6.38
(La/Yb) y 1.49 5.68 4.75 2.07 1.35 2.01 3.97 3.56 3.16
(La/Sm) y 1.15 2.12 1.90 1. 15 0.89 1.28 1.91 1.51 1.46
SEu 1.16 1.00 1.06 1.08 1.07 1.07 0.85 0.97 1.03
Th/Ta 2.53 0.81 0.64 1.27 1.59 1.84 1.60 1.59 1.62
Ta/Hf 0.11 0.15 0.14 0.13 0.10 0.13 0.25 0.11 0.11

KWK FERFMH LRI AP ORGSR S S TR (1CP-MS) FigE,
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Fig.4 Ocean-ridge granite normalized trace spider diagram
of the Altay mafic rocks

HEAEH L TERE N SREE =34 x 107° ~ 236 x
107%, (La/Yb) J}9 1.36 ~5.68, FELERE B AIRAEMLT L
SEEX E(ES) , MEEMAIRTE IERRERKTH LT
EEALREEAER ERLOR, N FEFEMEZ;
MEHELSRWERANR LI AERETP-BHNR.ER
TR, —FEHEBIRMELL ., (La/Sm), thEBLEKX,
70.89 ~2.12 ZJal; (EwEu" ) &7 0.85 ~1.15 2 &, Lk
BiEF1RE,BRTHM B IERE, Th/Ta LK, 70. 1
~2.52 0, —BER, SHBERRTRNZREEGTH
Ta. &4 Th, ThTa fEEE4 LI L M- FTRHIMAEHNITRE
LB B % KT 3(Pearce JA, 1982) , HMEMEIERAIREIE
BT SIMHFFE, E5R%(2001) REH 7B K HHE
FIHX XA HRA Th Hf Ta B R, B X RERFERHMK
HoAh 5 B8 A0 Th/HE-Ta/HE B 7 3 51, A 0 K PER R 69
5. EBUBELREN Th/Ta<1.6,Ta/Hf =0. 1, TS

Iia ée I:r Nd S;n I‘iu Gd Tb Dy I-io ér Tm \:b Lu
BS5 FURFEERERNBAIRELNTE L TRES
>
Fig. 5

mafic rocks.

Chondrite normalized REE patterns of the Altay

f) Th/Ta & TN 9IRESL K F 1.6 Sb, HEE/DNF 1.6;1 Ta/
Hf 7£0.10 ~0.25 2 o], H b B2 A ML AR 5 K ER
HR 2 S AN LR SREE AR,

3 RAMEACETE R E SR A 5

¥ H TiO,-MnO-P,0,, Ti-Zr-Y (Pearce JA and Cann JR,
1973) .Th-Hf/3-Nb/16 .Ti-Zr.Y-Cr i35 RIS E X K B
Etaa #THER R AG . 7 Ti0,-MaO-P,0, K& #
EEEREWHRIBIEREERESTRENXE(E6);
ERCEM L EHERLEEFPEIREMGMLRE
AT I XIS (B 6) , 5 FRERRARALE b (A
HHREEATH)MBLUIREFRAL BT IHEM
(A 6),

LR IE R IR AT AN TR R A R B 2
AWRATE RIS A KRR BRI,

4 HuERSHEX

4.1 BHREEHARNAR AV Ar AEREFRRRAN

AT RBBRBEZEERENWENR, EEXFTR AR5
EURARERHTT ARG A" Ar A EERFHE,
ZEGRHERES, RGBS LS, B2 T HRIEME
DANAamskan BT YsS . BB, IR, kit
HARAT PHTO A A F R ERIE, WS 7+ B
R ERMAT R RN ELRZEH#T. FRAURERE
FEEAFRH262.7+1. IMa(E 3,8 6), X—ERSEBE
(2005a) ZR1% AR /R TR #b X M INHEH 5 O 4E 0 (PEAE#8266. 9
+4.2Ma) A3, Mt 5 R E (2005a) FKBH A FER
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Fig. 6 Tectonic discriminative diagrams of the Altay mafic rocks
®3 FRRALEREEEMENHAG A" Ar WEE
Table 3 *Ar/*Ar data of hornblende in mafic rocks from Alagake, Altay
YA A +2
T(C)  (PA/¥Ar), AP Ar), (TA/PAr) , (BA/PAr) . *OA/PAr i ’ e o
( x10 ~“mol) (%) (Ma) (Ma)
500 201. 1400 0.6672 28.7134 0.4141 6.1697 3.79 2.47 99 16
600 418.7818 1. 4099 25.1706 0.5518 4.0246 1.86 3.68 65 54
700 413. 0867 1.3799 23.8335 0.5022 7. 1609 1.94 4.95 114 51
800 319. 2029 1.0464 2.8654 0.4806 10. 1999 2.50 6.58 161 43
900 489. 5175 1.6442 14. 9460 0.5208 4.7642 1.63 7.64 77 62
950 1135.7679 3.8281 22.9203 0.9284 6.3101 0.735 8.11 101 35
1000 685. 1578 2.3003 17.5979 0. 6005 6.7614 1.34 8.99 108 26
1100 74.3703 0.2134 17.6619 0. 0706 12.7363 14. 17 18.22 198. 8 8.7
1200 26.7423 0.0366 14.8763 0.0266 17. 1961 91.00 77.54 263.6 2.8
1300 47. 8441 0. 1094 17.2853 0.0745 16.9876 28.27 95.97 260.6 5.8
1350 120. 8541 0.3569 18.6072 0.2057 16. 9461 6.19 100. 00 259.9 7.7

H: BPTH m AUREES P ME R FNH L, Total age = 242. 8Ma; WikE P E i HM E R FEHILFFAMRLREZR .
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Fig.7 *“Ar/” Ar plateau age of amphibole of the Aerduoke

meta-mafic rock.

ZRBRR AR BORIER S RER oML, BENHRRE
RTHEERFPN—KEBEOHERTHOER, B,
X—EEEENANAA” A ER IR EREEM AT
B, TR G WIS RE R W ER, Zhu YF e ol
(AR ) FEFT 82 X IR 15 I B = BB X0 A 9 Rb-Sr %58¢
LR 9 248Ma, — Z R 7B A B9 Rb-Sr S B R E i
247Ma, &85 3 5Bk Rb-Sr Z R 4E Y % 218Ma,

B, AN [F) B9 % 5 76 A ) A9 3 X BB 3K 158 T 240 ~ 270Ma
FEEARER, XLER AT R — KBB4 5 FF
ERAE R, S WE WM ERERFicRHER
(Laurent-Charvet S et al. , 2002) , W iZRARET —KEEH,
I GRS F G R FER.

MBTE 307, VEE AR FTRL R ST Bt A 9 Ar/” Ar
FREREERKP - REZOWERFAHHIER, EHA
REWIRENERER.

4.2 FERERENSRENOTEMIERE

METE BT LATS S, PTBI B 15 (LA R R 7= th T A
FRRIER A AR B R AR T8 L0 SR, R T8
WERRA. BR ENEERAFE BN RRIER A,
HERTREFRNMERE, TE% (2005b) Fx3H k2
AFENER AT T & A RBRAEHERE RO
HRMT, AR B E B BKE R ERMGTBRE UK
HE RS, EMBTE T EAMEERE
THRAOAR MM TFHAGECK, AAFSERENER +
HEMHEM FRNER LM URARRENAHRT
WHREEHESHBAERAX. BLUXREFLEER

M — B th R 13 SRR FU A B ) O A B 5 Y A58
FUBRIEAETY 3 SBUR A BRY RN K A KB AR S

R,

B REPINEFRARKEERAKEES LR
BB SRR,
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