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Abstract Amphibolitic and gabbroic rocks occur in Tarlang area in Chinese Altay. Amphibolites are metamorphosed products of
mafic magmatic rocks (Si0, =45.42% ~52.96% ) and contain high Al,0,(13.14% ~17.92% ), Fe,0;(9.08% ~ 16.88% ) and
TiO, (0.82% ~3.23% ) contents. The amphibolite samples show relatively flat REE patterns, without significant fractionations of
REEs (La/Yby =1.53 ~ 1.79). These samples are depleted in HFSEs slightly, with slightly Ti-Nb-Ta negative anomalies, which
suggest a subtle relation to subduction-related environment. The gabbroic samples (S0, =46.96% ~ 49.86% ) have intermediate
Ti0, (0.38% ~1.89% ) and relatively low K,O contents ( K,0 =0.34% ~1.03% ), belonging to subalkali rocks ( Na,0 >K,0).
They have relatively high AL, O,(15.0% ~20.81% ), CaO (10.13% ~11.60% ) and moderate MgO (7.3% ~8.3% ) contents.
The gabbroic samples show two types of REE patterns. One is characterized by slight fractionation of REEs (La/Yb, =1.10 ~1.67)
and weak Eu anomalies (§Eu =1.03 ~ 1. 10), while the other is enriched in LREEs (La/Yby =5.97 ~6.39), with significantly
positive Eu anomalies (6Eu = 1. 31 ~1.44), which may reflect accumulation of plagioclase in the magma chamber. These gabbroic
rocks all exhibit Ti-Nb-Ta troughs and Pb-Sr spikes, also implying a subduction-related origin. The * Ar/* Ar spectrum of the gabbroic
sample is simple and flat (plateau age of 266.9 +4. 2Ma; isochron age of 261 +23Ma) , indicating that its K-Ar isotopic system was
not seriously disturbed by subsequent thermal events and may reflect the intrusion time of the gabbro. However,* Ar-* Ar analysis of
the amphibolite give rise to a saddle-like spectrum, and its youngest plateau (297.3 +6. I1Ma) probably reflects the last metamorphic
event. The difference on age and geochemistry between the amphibolitic and gabbroic rocks implies that they probably represent
different mafic magma. The protolith of amphibolites probably formed in a seamount near a subduction zone and subsequently accreated
to the Altai. The gabbro exhibits subduction-releted characteristics and was coeval with transtensional movement in the Chinese Altai,

probably reflecting a tectonic transition in the Permian.
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F®1 BERRFAKANEHEKEERNEMAEEZNESR
Table I “ Ar-* Ar dating results of Tarlang Amphibolites and Gabbros

MBEE (C) PArPAr TAar¥Ar SAarfar PA(mV) Bar(%) YAt (mV) YA /PAn S £1sd(Ma)
Alt33 W=96.20mg J=0.002037

700 1226 84.16 1352 1.59 2.14 68 887.8 1863 +45.8
1000 263.1 52.05 252.6 2.56 5.61 73.2 200.3 617.4 £23.6
1025 346. 1 97.71 266.3 1.37 7.45 79.6 206.4 852.2£31.4
1050 267.6 37.04 115.3 3.67 12.4 88.4 243.1 725.8 £13.0
1075 197.2 29.97 43.1 4.54 18.6 94.8 191.1 593.2£8.3
1100 155.3 7.535 25.67 18.1 43 95.5 149.1 478.5 8.6
1125 117.9 14.42 46.57 9.44 55.7 89.3 108.4 354.0£6.6
1150 99.83 61.72 88.8 2.21 58.7 84.7 88.54 299.1+9.5
1200 94.97 15.32 33.28 8.89 70.7 91 87.37 295.5 £5.2
1320 114.6 6.286 27.51 21.7 100 93.3 107.5 357.2£5.5

Alt:96 W=117.70mg J=0.002139

700 315.4 18.89 600.5 5.58 2.9 4.2 141.4 476.83 +15.6
850 137.5 169. 4 366.5 0.621 3.23 31.4 49.24 180.7 £55.0
950 128.2 79.35 253 1.33 3.92 46.7 63.59 230.1x30.0
1050 84.22 1.301 30.18 81 46.1 89.5 75.48 270.0 +4.0
1075 81.91 11.67 30.12 9.02 50.8 90.3 74.6 267.1+4.9
1175 75.31 2.402 13.68 43.8 73.6 94.9 71.59 257.0 3.7
1200 82.63 5.733 27.43 18.4 83.2 90.7 75.3 269.4 £4.4
1225 86.8 8.495 42.48 12.9 89.9 86.3 75.4 269.8 +4.8
1250 83.71 14.6 42.09 7.5 93.8 86.6 73.25 262.6 £5.8
1320 85.28 9.163 29.09 12 100 90.8 717.95 278.2 4.9

W ERERAN mV, BFEHIRRBEN 164 x10 P mol/mV

®2 BRRFAKANENFEKEERTR (wi% ) MGRTE( x107°) FHER
Table 2 Major (wt% ) and trace ( x 10™®) elements contents of Tarlang Amphibolites and Gabbros

] BEAMNE KA
RS
ALT-26 ALT-55 ALT-75 ALT-83 ALT-84 ALT-92 ALT95  ALT-101  ALT-132  ALT-134
Si0, 45.42 47.91 52.96 49.75 49.69 49.86 49.16 49.71 46.93 46.96
Ti0, 3.23 3.20 0.82 0.38 0.49 0.98 1.07 0.98 1.73 1.89
Al, 0, 13.14 13.40 17.92 19.60 20.81 16.49 16.62 16.52 15.49 15.00
Fe,0," 16. 88 15.58 9.08 4.70 4.56 8.66 9.19 8.48 11.85 12.18
MnO 0.28 0.25 0.13 0.08 0.07 0.16 0.16 0.16 0.20 0.22
MgO 6.70 5.99 6.34 7.64 7.33 7.70 7.91 8.31 7.73 7.91
Ca0 10. 88 10.46 2.65 11.30 11.42 10.21 10.77 10.13 10.56 11.60
Na, 0 0.88 0.82 3.37 2.99 3.02 2.08 2.23 2.03 2.58 2.03
K,0 0.24 0.22 3.85 0.38 0.36 1.03 0.60 0.95 0.34 0.46
P,0, 0.37 0.41 0.14 0.10 0.12 0.13 0.10 0.18 0.19 0.07
Y& 0.58 0.56 1.73 1.68 0.89 1.36 1. 10 1.17 1.21 0.76
g 98. 60 98. 80 98.98 98.61 98.77 98.67 98.90 98. 62 98. 80 99.08
Mg* 44 43 58 76 76 64 63 66 57 57
Li 9.13 10. 1 0.8 14.0 14.2 15.0 18.2 10.0 14.8 11.9

Be 1.54 1.69 1.39 0.50 0.34 0.68 0.62 0.32 0.92 1.99
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gR2
Continoued Table 2
o~ FHEANE BRE
o ALT-26 ALT-55 ALT-75 ALT-83 ALT-84 ALT92 ALT-95 ALT-101 ALT-132 ALT-134
Sc 38.9 38.6 19.2 18.3 18.1 32.7 38.2 27.6 38.4 44.6
\' 481 423 173 77.6 83.9 177 203 216 293 276
Cr 142 122 26.8 199 503 142 175 292 200 224
Co 47.7 43.6 20.7 30.0 30.9 39.8 45.1 40.9 45.4 49.2
Ni 60.5 51.7 18.9 88.7 9.6 145 166 146 124 129
Cu 151 84.5 8.59 61.8 110 21.0 57.7 60.7 47.3 27.5
Zn 196 172 143 41.2 37.9 75.3 80.9 80.1 106 115
Ga 24.4 23.5 22.2 14.5 14.6 15.5 16.8 15.8 18.7 16.9
Rb 1.45 1.99 156 9.39 8.13 28.9 13.4 23.4 5.78 13.5
Sr 190 169 185 680 801 250 259 179 400 320
Y 57.6 59.0 30.7 7.87 8.39 21.3 22.2 21.3 30.6 33.3
Zr 267 244 234 38.5 40.0 59.9 60.9 61.7 97.1 83.1
Nb 8.07 9.58 8.71 3.97 4.11 3.20 3.29 2.43 2.93 3.71
Mo 0.67 0.42 0.51 0.47 0.47 0.86 0.73 0.43 0.37 0.63
Cs 0.13 0.09 8.91 0.42 0.36 1.01 0.79 0.53 0.48 0.77
Ba 31.0 47.7 301 102 87.9 113 80.0 204 17.9 25.1
La 13.6 12.4 19.9 6.92 7.53 5.71 6.47 4.41 6.02 6.18
Ce 36.7 4.1 46.4 14.5 15.4 14.8 16.2 10.7 17.5 18.5
Pr 5.38 5.22 5.53 1.75 1.88 2.19 2.39 1.55 2.70 2.98
Nd 25.3 25.0 21.7 6.89 7.72 10.3 1.1 7.54 13.5 15.2
Sm 7.37 7.63 4.99 1.54 1.68 2.93 3.20 2.41 4.20 4.66
Eu 2.25 2.50 1.08 0.75 0.75 1.14 1.25 0.92 1.56 1.76
Gd 8.88 9.08 5.16 1.64 1.82 3.36 3.70 3.07 5.02 5.41
Tb 1.63 1.71 0.86 0.26 0.29 0.56 0.61 0.58 0.84 0.95
Dy 9.71 10.2 4.83 1.39 1.57 3.75 4.17 3.53 5.70 6.42
Ho 2.11 2.20 1.05 0.29 0.32 0.81 0.86 0.78 .21 1.31
Er 6.08 6.33 3.13 0.82 0.85 2.38 2.54 2.26 3.55 3.90
Tm 0.89 0.93 0.47 0.12 0.12 0.34 0.37 0.33 0.50 0.55
Yb 5.45 5.81 3.00 0.72 0.73 2.17 2.42 2.08 3.27 3.50
Lu 0.84 0.89 0.47 0.11 0.11 0.31 0.35 0.32 0.48 0.51
Hf 6.07 5.67 5.93 0.90 0.94 1.76 1.88 1.71 2.68 2.47
Ta 0.55 0.66 0.66 0.19 0.19 0.23 0.25 0.16 0.23 0.28
w 1.47 1.03 0.65 0.21 0.68 0.72 0.46 0.28 0.46 0.94
Pb 9.55 8.18 8.21 4.41 3.33 5.39 5.42 5.03 4.02 2.92
Th 0.90 0.84 7.05 0.55 0.53 0.92 0.76 0.49 0.37 0.40
U 0.29 0.39 1.80 0.17 0.13 0.96 0.41 0.26 0.28 0.23
Y REE 126 124 119 37.7 40.8 50.8 55.6 40.5 66.1 71.9
6Eu 0.85 0.92 0.65 1.4 1.31 1.11 1.10 1.03 1.04 1.07
8Ce 1.05 1.04 1.07 1.00 0.98 1.03 1.01 1.00 1.06 1.05
Nb/Ta 14.6 14.4 13.2 21.4 21.7 13.6 13.4 15.0 12.9 13.5
Zr/Hf 44.0 43.0 39.5 42.8 42.5 34.1 32.4 36.2 36.2 33.7
Nb/La 0.59 0.77 0.44 0.57 0.55 0.56 0.51 0.55 0.49 0.60
Z1/Sm 36.3 31.9 46.9 25.1 23.8 20.5 19.0 25.6 23.2 17.8
Zr/Nb 33.2 25.5 26.9 9.7 9.7 18.7 18.5 25.4 33.1 22.4
Th/Ta 1.62 1.27 10.7 2.97 2.79 3.92 3.10 3.04 1.64 1.44
La/Ta 24.6 18.6 30.3 37.4 39.7 24.3 26.4 27.4 26.5 22.5
U/Nb 0.04 0.04 0.21 0.04 0.03 0.30 0.12 0.11 0.10 0.06
(La’Yb) y 1.79 1.53 4.77 6.87 7.37 1.89 1.92 1.52 1.32 1.27
(Gd/Yb)y 1.35 1.29 1.42 1.87 2.05 1.28 1.27 1.22 1.27 1.28
(La/Nb) py 1.75 1.34 2.37 1.81 1.90 1.85 2.04 1.89 2.13 1.73
(Nb/Th) py 1.07 1.35 0.15 0.86 0.93 0.41 0.51 0.59 0.94 1.12

:: Fe, 05 48k, Mg* =100 x Mg?* /( Mg?* +Fe?* ), (La/Nb) pyy A HLMBATHEIL A, (La/Yb) y FI(Gd/Yb) y BB R AARHEILLE, b
HEALME5] 8 Sun and McDonough (1989) ,
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MgO

CaO FeO
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1960) (KA, 1 HERKAALE; TARRKANE)
Fig.4 MgO-Ca0-FeO diagram of amphibolites in Tarlang area
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Na,0+K,0(%)

$i0.(%)

Bl 6 IE/RIRHEK A (NayO + K,0)-8i0, [ # ( Cox,
1979)
Fig.6 Na,O +K,0 vs. Si0O, diagram of Tarlang gabbros

(ALT-26 #1 ALT-55) % ABME ORI LR AR A, Tk
& ALT-7S M AR LA PR E R AT BN KR, BRT
BN AL R AL o

WA R S BT (JO R =0.76% ~ 1.68% ), Si0, &
BATF4T% ~50% 28], SEHC A INARE R FR AL, 5
MR B S (ALT-83,84) BFHXHEM TiO, ( <0.5%),
{H8E ) Mg" {( ~76) \ALO, ( >19%) .CaO( > 11.3%)
MiNa,O(=3%) 5B, MERS MHHEFERESH TO,
( >0.98% ) ,MAXHE M Me* (B (57 ~66) .ALO,( <17%) , A
Bf CaO I Na,O B9 & B AT EAK, XEHSHTEH
(Nay0=2.03% ~3.02% ) %8 (K,0=0.34% ~1.03% ) , B
AHEB M Na,0 /K, 0 h{H(2.0) , B/ RS8Rt B 3K
BIRIE . TERE-BR P LEM(TAS) I L ST BRAEEL AR
HATEAERFIXEH(EG),

5.2 ETEMBRLASE

REKANAEWRbBa MK FXEFEATESRETL
BR FERZIGHERERAMNE R, FUEMETER
TRB bR L R X S ST RS (E 7b) . X4
HGBERRMNER L E%(La/Yby =1.53 ~1.79) ,EH
T BB ARHE (G/Yb, =1.29 ~ 1.35) , BRI R R
(8Eu = 0.85 ~0.92) HEr/D4H 51 7 % (8Ce = 1.04 ~1.07)
(E7a), EMETEREME L, ALT-26 1 ALT-55 BMEH
) Nb.Ta Ti f3 THHSE L E RSB S H, , Mk ALT-
15 RANBZH T EE(La/Yby = 4.77) FIBF B K Eu(6Eu =
0.65) % ., RHCANAREMSAHATE Nb/Ta lLEA R
(13 ~15) ,Zr/Hf AR (40 ~44) 53 FIBGR FUBS B T I 44
Hid8 24 B, (Nb/Ta = 17, Zi/Hf = 36; Sun and McDonough,
1989) ,

BRENHBETEGRMNERAELEMEEIHAETE,
JHE R Rb(5.78 x 107° ~28.9 x 107°) Ba(17.9 x 10~ ~
113 x107%) Th(0.37 x 10 ® ~0.92 x 10°°) .U(0.23 x 10~*
~0.96 x107%) K £ E ST E, RN H I Pb(2.92 x
107° ~5.42x10°°) FI St IER % (B 7d) , EMETEHK
R RS TR MR E T N —H B R R Z RGN
EAN TN, SHSKEFEATEML, BERAHR
A BRA G LR (HFSE) , # 2 A Ta- Nb-Ti #)
HENSHR(ET), BREFERWH L TERSHEE R
WA ARFEEI(E Te) . —FRER T SRR (R ALT-
83 ALT-84) (La/Yby = 6.87 ~7.37, Gd/Yb, = 1.87 ~2.05),
MHE MR GI, FHEH Eu ERE (SFu=1.4~1.3);
H—REARERLFHMER B L EERE, MR LR
(La/Yby =1.27 ~1.92) , E®H +4MZ(Gd/Yby =1.22 ~1.28)
AEBE P EAMBERERXLRFE (SEu=1.0~11), #&
KA SRS ITETE Nb/Ta WL N (13 ~22)  Ze/HE WAE
A2 ~43) 5RKAREEEL MAGLEAEHAEH
Ta- Nb-Tiff F % , RHZMEKE BB HBH A K AEHE.

6 Wik

6.1 “ArPArfERFENY

BRANETAHNON SRR E/ERAHREG T
FEAE R Ar (R4 T %,1995) , B T @ R BB AL BR op
TEAER W) Ar ZEMRIR IR BR AR, BB T ZE IR BN
BEHARE R RWFR, hTREAXRKARE %
BREGHEATRERNRMEESE, X HREET R R H
e FEEL TH BT, HEMKAMNAES A" Ar
WICoR T—H1297Ma R ME RSN HIR SR R B A
ERTRAER; KK B KANEUERKEAFE
THRARFMSREBETS, MR XS ERERNFERBE
BARMERKZE R (Windley er al. , 2002) , M A FALR B F ot
Jestts B, Feam ALT-53 R7ER & P ERHC IR a1 B
AT AR D ETE R N A 20T, li A U-Pb 3
MR BR — = B K A AL & K IE XK &1 SHRIMP
F iy 400Ma o (Yuan et al. , 2007) , RS RHR A N5
FERAFE R AT 400Ma, Zid EIRINVIR, BATIA X sbs)
KARNEREBL AT 400Ma, MILZ T, HEKE ALT-96
NG ST A 38, 3F18 2] 266. 9 + 4. 2Ma fYIP4E
B, M Ar Y RIHRIAE] 95% R K AT W AINE
P2 G B AR Z R PR W, FHil, % 267Ma #9° Ar-
P AT MR B T AR

6.2 ERFBUERRRA
BAMKANEZRT —EHHBH I, AXBER

HIAE AT B B TiO, (0.82% ~3.23% ) Hi Nb (8.07 x 10°°

~9.58 x10°°) SRUARETRESICER, R R
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Fig. 7 Chondrite-normalized REE pattern and PM-normalized trace elements spider diagram

(Nb/Th) py (0. 15 ~ 1. 35) F{EAY (La/Nb) ., (1.34 ~2.37) Lk
EWS7EBIIMEE R K HBE Nb . Ta s HMJIWEER
[ (& 7b) , X BRI RERZ BN B A% 0, B §EJF
FEHEERTHINE, EXEEST BT — M B
a9 Th/Ta HEB B 5P (Th/Ta = 10.7) , KE R HE SR
Th/Ta A B (Th/Ta=1.27 ~1.62) , BHEHERT. 5
HBERAXRNLRREATH Ta. 5&E Th, Th/Ta ELHE
4 LAE, WA F HIMIRE M X R EE R KT 3(Pearce,
1982) it AN A BT BT SIMAE M AT A K,
X LR BRI Ta/HE HAE(0.10 ~0. 12) , 5 KEFERKN K
BREBLEZRAEWBEMEL(TvH=0.1) (E-E%,
2001) ,

7t Ti0,-MnO-P, O, MBI b Br — M ER A F R K AN
EHBEEEARMLMTREXEA, AR L LTHEA
FSERAXE(ES) , XRBERK A INE T AT RER A
THBILHE RN, B LREN SRS, 4R
BUAFPREERRE) WEEAR AT, BB fKHE
X R A Z R A (Wilson, 1992; Jutean and Maury,
1997) BB REEHE KIBBE R FEOERA R
& BOKTLRBREL S YL RIA A Wilson, 1992) , ¥#
WIETE LR SR AE (AN K 7 2918 LA ) St i R
MAMEE R, SR IEsH LML H A LENAR
Z BA HLAV) OIB 54, Xt F R3S A 5h 5| & 10 o8 45

TiO,

MnO*10 P.O*10

K8 HRIRFKAINE Ti0,-MnO-P,0, H| H| [ ( Pearce
and Cann, 1973) ([EH. CAB-XRFIN X K& MORB-#
FHZRE; AT-HIRR LR S OIMT-F S LR
7 OIA-F BRI ZRE)

Fig. 8  Ti0,-MnO-P,0, discrimination diagram for the

Tarlang amphibolites ( Pearce and Cann, 1973)

TERIEBAE L, AL EMAR A2 R EY
TR, I BT A A L% 2 B EMORB 5 OIB f94%4E
( Clague and Dalrymple, 1987) , i 5& 1 S 04 A8 L (I S B2
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T4 B KM SIS 2t AR L) B k& R AR
AN RIFRBE B I T AR ( Kamenetsky et al. , 1997) . BEE X
PEROTH WL, i LD R T DL B 7 S0 A B B R Rl %
( Volkova and Budanov, 1999; Gao and Klemd, 2003), {HH
FEEI A AR P A M R AR, 33X 8 1 7 1 PR TR
ERFFERTENGEN, AXPRKANERN TRNE
U RERAAMBESE, A RS/ K2 BHE LS
HRE T BRCEER, L UBERNE A H B EEK G
M REGHREEMZE . s A REAFF EMORB &
OIB 9% T U BB /A, M55 49 Nb-Ta S LILE RIEE
ERUEY B R P REZEERT O, B, KRS
TRATRETE AR T 3R T B B LR 3, T RIR AN T
LR ST T B X IR R A HTE RS i p e
FA¥(Yuan et al. , 2007) , &4 ERINR, FATA KX sk
EFWEPIENERERHEREAFENAKARNER
AT RERIE TR M d B AR ILEE R
HRKEHEGEMEEXETRAOTENBER L, FER
# Nb-Ta L5735 RARBER Ti M1 P 54, B HBH 5
I BY4F1E ( Thompson et al. , 1984; Cox, 1980; Hole et al. ,
1984) . ELA M B AFAE I & 5K 7T LA BLAE 25 F H s B3R
B, B FRR T MY R AR A 5B & R AR LA 2K
AL HFFE (Rudnick and Gao, 2003) , fiRE7EHH HARIY
R RRYE SR B R T T I AL , 33X R TR I 5 T E
BB EERERTRBROARER. R, A PHE
KA BA MR Mg (57 ~76) 71 Cr Ni & &, il
TETEARE BT (La/Yby = 1.27 ~1.92) R IRHE
KEEKH Nb-Ta THRAKTRERBRA AR Z RS
P, B, RITANIEKE MR 2 H KA B TR
JERRE 3K 4 URN 3008 R IX 4 o 3 R bt T LA S0 LT A
R ER R, FREMEREHANER L KERE TS
MX (), EBEER R, ALT-83 ALT-84 HFHE
MER L EEMERN Eu 7% (SEu=1.44~1.31) IR R
M Ba ST ERE(E7), MEKERYRIANEN Eu RE
(8Eu=0.85~1. 11) A KEER S ERF (K 2), AN
AL, 0, M1 CaO N3, 0 SEUIBH THEHM (K 2), KUY E
HEgSRPr AR KANES, EREUNE. W E
ALO, FEf (ALT-83, 84) BZ HEMK AR M AAESK
M"MEREMAMEMR L (Yb=0.72x107°~0.73 x107°,
Y=7.87x107°~8.39 x10°) , X KX B MEE RN B4
mFRAARREEERBMAEAREEX,

6.3 ZRLELARBIRMENT
HBRARRALZRALZE B GA T RAAR
AR AR 5 Y IR - = S AR R 2 B R FE — MBS L Y
HEME(HEFESE,1992) , ZRENRFEEAMELAS
AU TN PN EE R ELER TR,
Ml ERRILET ZH THEELN — BN, & M

E9 E/RIBEKE Zr-Nb-Y #} 5 & ( Meschede, 1986 ) i
Hf-Th-Ta #] 5 /&l ( Wood, 1980) (K Zr-Nb-Y | 3| B o
AT KAHRABHEZ RS AT X IRAEE LR EFIRN
frpZ A, B KN E & MORB,C K MR AFIHEZ REM
KIPM LK%, D XN N & MORB X RAF A LML R
%o Hi HE-Th-Ta #H G & # A K N & MORB, B Xk
WIERE,C KABABE LKA, D KSR
(HE/Th >3.0) SR LR A (HU/Th <3.0))

Fig.9 Zr-Nb-Y and Hf-Th-Ta discrimination diagram for the
Tarlang Gabbros ( after Meschede M, 1986 and Wood AD,
1980) ( The fields of the Zr-Nb-Y discrimination diagram are
defined as follows: A [, within-plate alkali basalts; A II,
within-plate alkali basalts and within-plate tholeiites; B, E-type
MORB; C, within-plate tholeiites and volcanic-arc basalts;
D,N-type MORB and volcanic-arc basalts. The fields of the
Hf-Th-Ta discrimination diagram are defined as follows:
A, N-type MORB; B, E-type MORB and within-plate
tholeiites; C, alkali within-plate basalts; D,
basalts, Island-arc tholeiites plot in the field D where HE/Th >
3.0and calc-alkaline basalts where Hf/Th <3.0)

volcanic-arc

BRI A A BRI B 1 B 2 K A 7 X — i 3 ( Sengor
et al. , 1993; Natal’ in and Sengor, 1994; Xiao et al. , 2003;
Windley et al. , 2007; ZE83%k%,2006), SR, L BEX—
B RS B AR RUEFRRENEEZ— L]
SHFHTMENERLAEHBRESMARE-HEL, —
WZEEANGTTMHETFHPREMKBREER(HFES,
1990; 18, 1994) , B AR K HBRAA G (HFESE,
1990) . WA MEENAE EMFERARELHACEAS(E
THKS,1995) , Bl H U305 (2006) BRI T &L HAEH
ATREME. 7R XSRS, B LM AR SR
HERIEE R W THe L@ X gt AN ERREE
THEENEL . i, FRIUASE(2006) 3T i 88 F R /R$E
W & A RO 5 45 4 SHRIMP U-Pb g 4E753] 270Ma i
[FEER IFARFREE I LFER &P KB L
FEED RGN AR TGS, RBTEEREESRE(S
SN KR AR . #8355 (2006) A A F I E A
H X% B 0 B T R S ER L 2L A IE AR B, RG34
T LIE REEZRECE, TRER T B EIFE, 3
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RIBREFR AP EEE LA AR A U-Pb 50 281 +
3Ma, HEFRAR—WEH LR KRETANAMRZ T
© A Ar FRAEERS (275 ~270Ma) (BB S, 1997) il T/
SRR A AN B 5 00 e s A LA AR DR RO IR
Bl e ERE R AL A R — B LRS-
YR A F AL B A R— B A A S %, R
BB R X R —E R A
T2 A6 26 9 8 /B ( Buslov et al. , 2004a,b; B XX %,
2006) , B—J7 1, E ¥ (2005 ) F R 57 % (2006 ) 7 f5 1B
TRURBEMIX —e B AR ES A HRE LSRG H
BB, A SCPERIREKETE RER A 26TMa, 5
W BKIE AL A R B0 Rl ( £ %%, 2005) KRB, BARZ
K ARAZHNENEETE BRI FEEBGFA
SR A OIB g IR X (4RI, MR, XEBREERT
WA IR, R R R S 2R E EEER
WHARBK N, B, RATA N X B A B BRI
SALIEH A BEHERRTE — BT A FT/R B b K S AR AR R T OB
EHHATREE, FN, RITESH SRR E L ZAINE
BAMARIENML, X —BLMNEKENENTEEM
/AN, 1K 76 B B s 47 77 4 8 8L 3l Hopg s AL AR A
HRERBC R R E THRARMNEL, RITA X LR
R T R LR AR e, BURFHEREIHEES
A B Ar-® Ar 2 HE45 R (280 ~290Ma) RBR T /R
FrEIHE —BLEELERF A F (Patrick Monié,
2003 ) , kbR B A Y BY VI A SE AR o 0 oBLPE R o i o
KBt & 0 P M8 SR A IR BT LB A R R AL T 3 S R
RERRAIRZSE, RATHEN, &30P ATt MK e ER
X —F 0 LA A e A BBk

7 Hig

(1) FTR B IRIRAHK A IR RS B RO IR Y
B T BRI PR A R e K

(2) RHEARE LA B A8 A B TR R & T LB
BRI BERELHE KA B8 T 400Ma
HAIEHE T —#297Ma £EMEREN, L RARE
f) TiO, & RFIMIE £ AT BE R HEFTTE I w B o B i
EEPNGuk Sl oI S

CYEKERR T B4 h—W,“ A" A SFE R
266.9 +4.2Ma, R E THK AL RER . KA RAHE
IR A BRI RFE , ST T R b i Y R Y
IR FRRAE , 7T R — B KM i AL FE R B P Y
=4,

B CPERERMRTRN A EERERREERA
XELRWEATTAABE, WAL HR A AN TR
T R BRI RS
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