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Abstract The Miaoergou pluton intruded in the Early Carboniferous marine volcano-sedimentary in West Junggar, Xinjiang, the
pluton is mainly composed of the alkali-feldspar granite with a little charnockites and alkali-feldspar granite dikes. The alkali-feldspar
granite and alkali-feldspar granite dike are characterized by high silicon, enrichment of alkali, low calcium, Rittman index (§) =2. 17
~2.98, A/CNK=0.96 ~1.03, A/NK =1.08 ~1. 13, it belongs to metaluminous-weakly peraluminous high-K calc-alkaline granite.
It is relatively enriched in LILEs (Rb, U, K, Th) but poor in HFSEs (Nb, Ta, P, Ti) as well as Ba, Sr, etc. It showed a strong
negative Eu anomaly, low content of such transition metal mantle compatible elements as Cr, Ni, high content of such crustal
enrichment elements as U, Th, Ph. Sr-Nd isotopic compositions of the alkali-feldspar granite are (*'Sr/*Sr), =0. 70370 ~ 0. 70541,
exa(t) = +4.10 ~ +6.79, 1, =0.57 ~0.99Ga. Zircon LA-ICP-MS U-Pb dating for the granite yielded an age of 309 + 1. 4Ma,
indicating the formation of the alkali-feldspar granite is in Late Carboniferous. Charnockites are characterized by SiO, content changing
from 60. 88% to 62.06% , Al,0O, content changing from 15.50% to 15.72% , Rittman index (§) =2.59 ~2.77, A/CNK =0. 86 ~
0.88, A/NK=1.50 ~1.53, it belongs to metaluminous calc-alkaline-high-K calc-alkaline granite. It is relatively enriched in LREE
(Rb, U, K, Th), poor in HREE (Nb, Ta, P, Ti) and Sr, it showed significant negative Eu anomalies, low content of such transition
metal mantle compatible elements as Cr, Ni, high content of such crustal enrichment elements as U, Th, Pb. Sr-Nd isotopic
compositions of the charnockite are (*"Sr/*Sr), =0.70382 ~0. 70388, £,,(1) = +6.67 ~ +6.98, 1, =0.59 ~0. 62Ga. Zircon LA-
ICP-MS U-Pb dating yielded an age of 302. 1 +2. 1Ma, indicating the formation of charnockite is in Late Carboniferous. Compared with
Miaoergou rock mass geochemical characteristics, geochronological information and regional geological setting, the author concluded
that alkali-feldspar granite and alkali-feldspar granite dike are A2-type granites and charnockite showed geochemical characteristics of
A-type granites. They are likely come from the same magma source, which took place during the post-collision magmatism stage in
West Junggar.

Key words A-type granites; Zircon LA-ICP-MS U-Pb age; Post-collision; Miaoergou; West Junggar
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Fig. 1  Simplified geological map of the West Junggar (a, modified after Tang et al. , 2010; b, modified after Yin et al. , 2011}
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Fig.3 Microscopic photos of the alkali-feldspar granite (a, b) and charnockite (¢, d) in the Miaoergou granite pluton
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Fig. 5 Chondrite-normalized REE patterns (a) and primitive mantle-normalized spider diagrams (b) for the alkali-feldsper granite

of the Miaoergou granite pluton (normalization values after Sun and McDonough, 1989)
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Chondrite-normalized REE patterns (a) and primitive mantle-normalized spider diagrams (b) for charnockites of the

Miaoergou granite pluton (normalization values after Sun and McDonough, 1989)

A Y REE =114.4 x 107 ~185.2 x 10 ~° &2 T f#5 + 43
TR %, LREE/HREE =3. 21 ~5. 71 ,(La/Yb)y =2.11 ~
4.74 A%t 4 LREE, i 53t HREE, 3% Eu i 54 ,8Fu
=0.08 ~0. 37, B A bRt AL o0 B 18 b SR 2 B,
BBk HM BTG M VT TR AR (B 5a) . HA
) 5 L b o 7 A 7k 2 00 R BE (W 18] (1] Sb) 7R Rb,
Th,U K La,Ce Zr Hf #HX} & 4E , Ba Nb St P Ti A% 541 .

4.1.2 EHBEE
LI A T RO TR R K 2, A
B S0, A dE ol 60.88% ~ 62.06% , ALO, & it K

15.50% ~15.72% , BFF 2 45%0(8) =2.59 ~2.77,8i0,-K,0

P 45 o S50 A 2 - o A S e R 9 U X ([ 4a)
A/CNK =0. 86 ~0. 88, A/NK =1. 50 ~ 1. 53, A/CNK-A/NK [&|
HhE TR AMESR BT X 3 (18] 4b) .

IR ITCR TS R N e R S e W e i L R 3
ﬁzmmﬂ%nxmﬁqnﬁxwﬂﬁﬁmiﬁ#ﬁg
4%, LREE/HREE =4.33 ~4.66, (La/Yb), =3.93 ~4.29,
AHXS & 4 LREE, 11 5 #5 HREE, % . 2 1) Eu i 5% ,6Fu =
0.71 ~0. 83, B B A br vl AT 3488 2 I o S R s 4 TS 43 Hl
LA AR R 48 (8] 6a) o 5 1 1 i 46 b 0 b i
AR TO R LUk & (18] 6b) s Rb Th U K AHXT & 4,
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Table 2 Major elements (wi% ) and trace elements ( x 10 ~®) of charnockites from Miaoergou pluton

iS MG-8 MG9 MG-10 MG-11 MG-12 MG-13 MG-14 MG3-1|| #£f42  MG-8 MG-9 MG-10 MG-11 MG-12 MG-13 MG-14 MG3-1
= EYiN Asks = EVNiAnEe
Si0, 60.88 61.51 60.99 61.35 60.97 62.06 61.31 61.07 Sr 341 344 333 337 346 333 340 337
TiO, 1.24 1.26 1.25 1.24 1.24 1.15 1.24 1.28 Y 47.7 50.4 52.3 48.5 50.2 44.3 45.1 46.6
ALO; 15.58 15.57 15.52 15.63 15.58 15.72 15.56 15.5 Zr 194 215 215 204 225 128 230 199
Fe,0," 8.03 8.06 800 7.99 7.94 7.52 7.71 8.13 Nb 1225 13.1 12.4 12.6 12.9 11.8 12.1 12.9
MnO 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.15 Cs 1.82 3.00 1.74 3.19 209 3.15 3.30 1.90
MgO0 1.80 1.79 1.81 1.78 1.77 1.67 1.70 1.84 Ba 505 475 505 486 541 515 494 509
Ca0 4.26 4.28 4.29 4.25 4.23 4.06 4.16 4.27 Hf  4.82 5.26 522 5.02 547 3.38 549 5.18
Na,0 4.74 4.77 4.69 4.77 4.69 4.77 4.76 4.76 Ta 0.77 0.85 0.75 0.79 0.79 0.77 0.77 0.79
K,0 2,25 2,16 2.27 2.26 2.36 2.42 2.25 2.27 Pb 9.83 13.6 10.1 13.6 10.4 10.5 12.7 10.1
P,0s 0.37 0.37 0.38 0.37 0.37 0.34 0.37 0.38 Th 3.75 4.50 3.72 4.86 3.43 5.02 4.32 4.16
LOI  0.28 0.24 0.26 0.30 0.25 0.20 0.32 0.27 U 117 1.52 1.42 1.50 1.09 1.37 1.18 1.24
Total ~ 99.57 100.15 99.60 100.08 99.54 100.05 99.52 99.92| La 24.2 26.1 25.5 25.0 24.8 24.4 24.2 25.1
Na, O + Ce 55.8 60.0 59.7 57.4 58.8 55.5 55.4 58.2
6.99 6.93 6.96 7.03 7.05 7.19 7.0l 7.03
K,0 Pr 7.37 7.84 7.92 7.53 71.76 7.14 17.20 7.75
Na, 0/ Nd 33.9 357 36.7 34.4 355 31.8 32.4 34.5
K,0 240220 207 211 199 197 212 210 Sm 8.22 8.60 9.07 839 871 7.59 7.77 8.33
B 2,73 2.59 2.69 2.69 2.77 2.71 2.68 2.73 Eu 2,16 2,20 2.17 2.16 2.22 2.10 2.17 2.18
A/CNK 0.87 0.87 0.8 0.87 0.87 0.88 0.87 0.86 Gd 8.52 8.98 9.43 869 9.00 7.88 8.09 8.29
A/NK 152 1.53 1.53 1.52 1.52 1.50 1.52 1.51 Th 1.30 1.37 144 1.32 1.37 1.20 1.23 1.31
Li  30.5 36.5 28.2 457 30.8 42.4 38.0 30.3 Dy 8.03 8.43 8.79 8.14 846 7.41 7.58 8.14
Be 1.95 2.15 1.95 2.12 1.97 224 1.93 1.83 Ho 1.63 1.71 1.78 1.66 1.70 1.49 1.53 1.67
Se 17.9 18.4 19.1 17.7 18.1 16.0 16.2 17.4 Er 4.68 4.94 5.08 4.73 4.85 4.26 4.41 4.66
% 103 107 107 105 106 93.7 97.4 105 Tm  0.67 0.72 0.73 0.69 0.71 0.64 0.65 0.69
Cr  9.55 8.85 8.87 801 9.23 7.58 7.42 8.05 Yb 436 4.64 4.65 4.40 4.52 4.08 4.18 4.52
Co 71.7 82.2 72.3 73.6 63.9 63.2 62.6 345 Lu 0.66 0.69 0.69 0.67 0.67 0.60 0.62 0.66
Ni 574 519 503 4.63 6.02 4.56 4.32 5.27| TREE 161.4 172.0 173.6 165.2 169.1 156.0 157.4 166.1
Cu 21.7 24.0 22.6 22.2 19.6 22.7 22.2 22.2 || LREE/
o s 138 195 134 124 116 12 124 || HREE 441 446 433 445 440 466 457 455
Ga 23.0 23.8 22.9 23.0 23.2 22.9 22.8 23.0 ||[(Ia/Yb)y 3.97 4.03 3.93 4.08 3.94 4.29 4.15 3.98
Ge 1.61 1.66 1.61 1.59 1.64 1.58 1.55 1.51| &Eu 0.78 0.76 0.71 0.77 0.76 0.82 0.83 0.79
Rb  47.2 49.3 48.9 50.9 50.9 58.7 50.1 48.0| &Ce 1.02 1.02 1.02 1.02 1.03 1.02 1.02 1.0l

H: A/CNK(JEE/R L) = Al,0,/(Ca0 + Na, 0 +K,0) ; A/NK(EE/RIL) = Al,05/(Nay0 +K,0) 5 8Eu = [ Euy/(Sm + Gd) ]2

4.2 Sr Nd E{IZ

Ji R VA A AR Se Nd R R BT R ZE 3,

T3 BB R R AR AL B 1 (T St/ Sr) =
0.70370 ~0. 70541 (A5 28 Sr (g iR E LT X 50
ERRLIA W UG UAE 0. 699, W] fig & 1 FAR X A6 i A A B
TR PR ) Sr AT Rb/Sr EUAH, 3X S S fELME LAHERRHE /R 1% X
A Y S Al 2 RRAE, 7T LI mg 2 (95 £ F 45, 2006) ),
(""Nd/"™Nd), =0.51245 ~ 0.51259, &, (t) = +4.10 ~
+6.79 fundi -0.31 ~ —0.22, /+F -0.6 ~ 0.2 Z ],
FWX AL 5 1 — W B AR IR ARG R, A sl T i
OSSR o KR ARDIEA B L (=E%,2013),
— B BEBERAE IS 1y = 0.57 ~0.99Ga; 235 76 5 4 9 (7 S/
%Sr). = 0.70382 ~ 0.70388, (¥ Nd/'* Nd), = 0.51258 ~
0.51260, 8y, (1) = +6.67 ~ +6.98, fo s fHH —0.26 ~

—0.25,/+F 0.6~ =0.2 Z|], — B RAE W 1, =0. 59
~0.62Ga, ASCHIMIXZE R Geng et al. (2009 ) 75 Jii 7K
VAR AE 2 Se-Nd [l 37 2 411 ( (Y S/ Sr) = 0. 7034
~0.7045 ey, (1) = +7.5 ~ +8.9) U5 1E K 4 Sr-Nd [ fiz
ZR (Y S/*Sr), =0.7037 ~0.7039, 6., (1) = +5.2 ~
+8.0) G RFEA 3,

4.3 LA-ICP-MS $£7& U-Pb £#

FHT DALY B Ak B AR b MG3-1 (569546 i ) \MG3-2
(A A B 2 k) T MG3-3 (BB R4 ) o

Bt &6 (CL) BZ (Bl 7a, b, ¢) /R, 454 L BTEAER
safA R 3 ki 100 ~200pum, FE 50 ~ 100pm , 113 FL8E 8 7
H RS A NS 2 A —, [7l— U 4 A A
fii CL A& G BEAIR], ) 4 3 BA AN Ry U Th REE %
i, AR RS, B AN —, ATRE B



514

R3 BEEBRERAEMR S NI FARAK

Acta Petrologica Sinica % 53R 2015, 31(2)

Table 3 Sr and Nd isotopic compositions of the Miaoergou granite pluton in West Junggar

7 87¢ 147 ¢ 143 143
FEfb S itk xsal:) xss (2‘7> ( WZ:)‘ 144;?11 144 23(2‘7) ( 144 Ei)‘ ena (1) Ssw/na tpu (Ga)
MG2-2 KRS 6.322 0. 731862 0. 70406 0. 1359 0.512728 0.51245 4.15 -0.31 0. 83
MG24  BKAAERA 6. 080 0. 730439 0. 70370 0. 1454 0.512847 0.51255 6.10 -0.26 0. 68
MG-15 B KAERSA 8.443 0. 720617 0. 68349 0.1388 0. 512869 0. 51259 6.79 -0.29 0.57
MG-22 KA E 3.922 0. 721761 0.70451 0. 1510 0. 512839 0.51253 5.72 -0.23 0.76
MG-32 WK AE RS 3. 644 0.721439 0. 70541 0. 1385 0.512842 0.51256 6.27 -0.30 0. 63
MG-1 WK AER ANk 13.510 0. 756901 0. 69749 0. 1541 0.512762 0.51245 4.10 -0.22 0.99
MG-7  BEKAER ANk 13.074 0.761542 0. 70405 0. 1455 0.512873 0.51258 6. 62 -0.26 0.62
MG-8 P iviaAs b 0. 400 0. 705635 0.70388 0. 1468 0.512879 0.51258 6. 67 -0.25 0.62
MG-9 KIMER A 0.414 0. 705645 0. 70382 0. 1455 0.512882 0.51259 6.79 -0.26 0. 60
MG-12 £5hERKA 0. 426 0. 705749 0.70388 0. 1484 0.512898 0. 51260 6.98 -0.25 0.59

H: (Y78e/%Sr) cyur =0. 7045, (7 Rb/% Sr) cyuur = 0. 0827, Ay, = 0.0142Ga ™", (" Nd/'"™ Nd) ¢y

=0.512638, ("7 Sm/"™ Nd) g = 0. 1967,

(" Nd/"™Nd) py =0.51315, (" Sm /™ Nd) py =0.2137, A, = 0.00654Ga ", ¢ = 309Ma, fs, nq 11122 AR £ H7 0F 25 (2002) , fona =

( 147Srﬂ/]44Nd) \/( 147 Sm/l44Nd) CHURLL »8 1%%%&‘55
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Fig.7 Zircon CL images of Miaoergou granite pluton

(a) MG3-1 charnockites; (b) MG3-2 the alkali-feldsper granite dike; (¢) MG3-3 the alkali-feldsper granite
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(0.32~0.72) , IR A HES AFRAE . S BR AS 185 R0 AR 0% B8
Joi , BRIRA I AT U O #0761 R B L B 3, FRWLAE
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+2. 1Ma(n =30, MSWD =2.3) (& 8a) , ft 32 Vi 7 18 /5K Jiii /K
T ST AE A A5 AR I 5 DR AR B 2 K R 22 B8k 8t 48
TEAEWEFIZR BB , AR I A T 290 ~305Ma, > Ph/** U
TNALSE B 4F 98 7 301 £2.0Ma(n = 15, MSWD =0.77) (&
8b) AR VU HENE 7R i 7R VA A AL B2 K B 45 A A7 4% 5 B A 7k

I AR IS BRI A1 I 70 IS Rk S LR, RAE I8 A T 303
~313Ma,” ™ Ph/?* U JiNALSF Y4 4F #5247 309 + 1. 4Ma(n =33,
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A TEiZ B & & (Chen and Jahn, 2004 ; 75 £ 4%, 20065
Geng et al. , 2009; FEJLLE, 2010; EX E5E, 2010; HES,
2013 ; #giae AR, 2013) o 0T A A6 B s A B Y OE
ena (1) [HFVAERR 9 — B BE Nd BEAR WS 1, (LAEHLRIRR,
2004 ; 15 AR L, 2006; 3R UEZE, 20065 Jf EOFZE, 2006,
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Fig.8 Zircon U-Pb dating concordia ages of Miaoergou granite pluton

(a) MG3-1 charnockites; (b) MG3-2 the alkali-feldsper granite dike; (c¢) MG3-3 the alkali-feldsper granite
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Fig. 9
Whalen et al. , 1987)

FUB R AR SO R YA, KRBT Y LR
AN SRR ik B B, W B R R
(SREE=114.4 x 107° ~ 185.2 x 10°°) , 3 % Eu fi 5 &
(8Eu=0.08 ~0.37) M54 Rb K. Th K& 7RO TR
M Zr Hf @5t %, #2105 B Ba Sr Eu Nb Ti, B %
{9 10000 x Ga/Al FUE( >2.44) . BB 4B i 5 ba ik
A A BIAE K E 1R R, (Nay,0 + K,0)/Ca0 W5 Zr-
10000 x Ga/Al [l fig h KERZp #F#6 A A BUAE 6 X, b
HA AR 1&S WA FAL(E9) . TR % Eby (1992) 418 A
RITE A 43R A1 A2 WFRZET TR R T8 A PRI TR X 2
w KR T ALY A2 BU([E10)
5.1.2 (B3R E

JH R T8 48 T5 A (K 1 b R A 24 R AE 2 Si0, iR
60. 88% ~62.06% ,AL, 0, &Ny 15.50% ~15.72% , 458
BH(8) =2.59 ~2.77, Fi + B = B " ( £ REE = 156.0 x

(Na,0 +K,0)/Ca0 (a) and Zr (b) vs. 10000 x Ga/Al diagrams for the Miaoergou granite pluton in West Junggar ( after

107° ~173.6 x 10~°) A%} &7 4E LREE, ifi 5 # HREE , % g 3%
# Eu i %8 (8Eu =0.71 ~0.83) ,Rb . Th U K XI5 4,
Ta Nb Sr P Ti %15 i, % L& MR Ak 2ZFFAE SR F Ardey
IR A R A (Kilpatrick and Ellis, 1992) , J& T 4L 71 )
BRI E IR E. 1£ (Na,0 + K,0)/Ca0 WAH S Zr-
10000 x Ga/ Al EIffrhEBEE A A BIAE 45 KA (1 9) , = W]i%
XEETAE A EA A BUAE 5 1Y IR Ab 22 FRAE (2R 55,
2004) ,

5.2 MEIME

RPN X P8 7HE 5 7% b X7 WG oty A 4 9T A A 3 B 58 9 AR
MAF AL (GIHBR) o FIe R 12 T B 4 petit- —
B T S SRR, S S (T oh B 05, 410 S i il 8 5% -
JEEFRIEE . AT 27 A A DY T I 2% 3t DX A 5 T R S 475 Ak 1
FETC/PE AR vhIF D) S PRI, U™ Hh A e i (- & 1)
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K10 PUERE R i KB AE R 6 5 A1 IR X Ce/Nb-Y/Nb J& Ybh/Ta-Y/Nb FI5| [ fi# (5 Eby, 1992)

TAB-B IR L 54 5 OIB-1 & L ilA

Fig. 10 Ce/Nb vs. Y/Nb and Yb/Ta vs. Y/Nb discrimination diagrams for the Miaoergou granite pluton in West Junggar (after

Eby, 1992)
TAB-island arc basalt; OIB-ocean island basalt

VR A -m B E 1L A-5 Nb LA 414 BT R n 50 3
PR A 2 AR 5 0 e A G A 85 M o 4% 3 5
B AEHI R (Feng et al. , 19895 & ILARSE, 20065 F 3C5E
45, 20065 5Ki%EESE, 2006) o WAL, B EFH KRS XA
A MPURRE A A7 (A BUER A TR ER A T RIE R A IRk
SO VEBRINAE) BYRITFEES SR (PG HEE 2R A 2 TR i
ATBRAEAE , JE T RERFEE B At L0941 M 16 o 0B /0% it X
W A7 ¢ - R 0 A7 AE V6 AR o, W] BB AL T 9 AR o BA B
(Geng et al. , 2009 ; FEIHEEE, 2009; Yin et al. , 2010; Tang
et al. , 2010, 2012a, b; F 4k L4, 2012; Yang et al. ,
2012a, b; Ma et al. , 2012) ., #KTM, 75— H I\ W 7EME 4
A I VU YEE R O 2200 A G R 8, H AR B St
(B EMEE, 2006; Zhou et al. , 2008; Chen et al. , 2010; 4
ZE S, 20105 EILSE, 20105 @4FSF, 2013) o BT 7E v ik
WES 7R M X R B B A B B K A R s () TR T TR 4
20- LA B (52T AR, 2009 ; B4 FISB 4 7, 2010) |, g ¢
EBAE IR BLAE R A 1A (308Ma) (A FIER 4785 ,2010) 1)
#, B R EAR A (2010) e SR ET A a8 R IRHE, 158
WALE MG A7 AR oh s A A 85 A JF FLIXON 3 ) 5%
B At 2 R R A et - B B A o R R (1K) 1
I 18 2 (] v 20 RARAE A [ 1 B 48 B . DX I 1) 3
HARFE JE TS/ P A N b DS A B 46 B (5 R T
45,2000 ; J&] ¥ & %, 2006 5 1 56 46 55, 20105 58 KIS 5,2011)
P, HA BOR SERHIE B a0 7 T J5 A B B S0 7E 7Y
i H S I H KB (Gao et al. , 2003; Topuz et al. ,
2005) ,

FEF N VU TREIE 7% ik 2R TR AT Tl A3 L 7 PR35
PUHEE /R TEWE Ay ot - — J/ b b T IS R R 5, E2A L)

TFHESE - (1) 2853 BFAMABE L BCE A 5T, & B 7R T8 A
PR A A 28 O S Py Gt A A AR AL, DR 2 20 A IR AR =
ARG B KAV BT RARTE s 5 4, A R o R B
BRAEEA SRR AR (259 55,2004 ) | X H S2 A AT T
PITKRIREE . (2) M4 Pearce $2 1Y Y + Nb-Rb  Yb-Ta #4)3& ¥
B B 2 RS R 2R A 39 AL IAE i< 5 AR
PAE R A sS4k (1 11) , 8% B J5 il 38 46 b A 19 SRR AE
(Pearce, 1996) , (3)Hi AWFFTFR I, FUHEE /R 77 7t (340
~320Ma) % A= Iff #4844 4 (Geng et al. , 2009; Xiao et
al. , 2009, 2010; Tang et al. , 2010, 2012a, b) , A fE I A
NGB (BRE & %,2010) o WA s - =& (310
~290Ma ) 2 PU ERE JR 78 1 5 250 3 53R 1 B30, Geng et all
(2009) TA Ay W A 7 AT REAFAEVEA IR ol , DT AT BEAE 22 3] —
B, X5 RAKERDIZN A BTE K S RS A (OF
VA, 20006 ; 5 7 K 55,2006 ; 58 A6 SF,2010) | [F] B PG EE
IR X B — B A S W] 55 , OF HLIX IR
S vhAE G 47 B T, BRI PU kNS R A I L A S
Tl A R B B (5 & 74, 20065 Ji] % & 4§, 2006; Chen et
al. , 2010; AR, 2010) o A SCHRAT i 2RV 1A K AL
WA AR IR 2 309 £ 1. 4Ma, 589546 i I 4R i Oy 302. 1 +
2. 1Ma, B AE K 5 Tk 4R 882 301 £ 2. OMa, 7E A X )8 T
WA et N AL T i A R R B B o

5.3 A

A RUE A TTE Rt B B A, s B 2, X F
HM A 2R Uik e Z R A K & L o R
(Han et al. , 1997) ; 584 185 ( Konopelko et al. , 2007) ;

ANTA) U5 A 1) 3 43 K5 Fl ( Creaser et al. , 1991; King et al. |
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Fig. 11

Tectonic discrimination diagrams for the Miaoergou gianite pluton in West Junggar (after Pearce, 1996)

VAG: Volcano Arc Granite; Syn-COLG: Syn-collisional Granite; WPG: Intraplate granite; ORG: Ocean Ridge Granite

1997) . Pyt DX IR B0 ek AR TR B AR 10 B 28 06 3R %%
VIR B R CRHERR B S R I AT RE ) , R
BEOR YR T 0 2 i I i S 0 S AT BEME R R (B8 £
45,2006) o A XK AL A K oa ki Y/Nb =3.8 ~10.6, 1
KT L2, J7 THA A2 RIFE R A, W HAT RESR IR T Rl
SEEUR T 5T, HL B G-l Al 18 55 9 AR A G (Eby,
1992) . ik oeE (Nb Ta P Ti) {5 8 /R AATEA SR
BT, 3R AN Bu G55, S R RCETE T #h5e K Ak BB A3 s i ik
P RHCATEEE R XA B B, A BUFE i o U XA 3l
Elff (& 10) W] DU i A6 K KR T A B IR X s
(TAB) DX I Bt 35T, 3@ B LU X W] R 2 B0 9 B 90 X koA
fiEo Sr-Nd [F) Ay 28 B8l W7, ik 28 18 A 4K B e s ik B
AR St HAE ((7S1/*Sr), =0.70370 ~0. 70541) , 515 114
1E exg (O fH(eng (0) = +4.10 ~ +6.79) ARG — B B X
RIS (1py =0.57 ~0.99Ga) o £ bk, i XK AL X 5 &
BN Y BRI, W R IR B IR R
b SEHR 53 B0 7 4, X BB 5 AT BE R 5T RN B N
s

EIAR GRS X — R ke, —RERFT
HFERAL, 78 A AR LA R iy 137 b i B AR A0 (PR Lk Fn =5
JRPR, 1992 5 B FIHE B ), 19945 2 HA 145, 2004 ) o Ho R (A
FRGUARK, BRTAR FZEAF R —Fp A B ; 55 —Fh
EE A (Kilpatrick and Ellis, 1992; Newton, 1992), &
HEL A )25 IR B A — i 5 A 1 1L PR35 AH 5C ( Duchesne and
Wilmart, 1997 ; Markl, 1998) . 3T Ji /K 740 i X ) S8 75 48 <)
K7 RAE(1998,2004 ) BTN R HOB BT 5 3 L5 2R A
PR, 5 X AL B G 53 5 T A — a3, He T %
Hb DX AL B 2 45 Al T L, AR SCIF 984S I X SR IR AR 1

BA A BTG BUA A IR AR AL, T ) 1 45 5
AL A A [E], 8 T/ hHE PR S . Sr Nd [RIf R BoR , 580
TR HAT IR W 4R Sr Ho Al (7 Sr/® Sr), = 0.70382 ~
0.70388) , B IITE ey, (1) {H (84, (£) = +6.67 ~ +6.98)
SRR — B BB AR (15 =0.59 ~0.62Ga) . H 5iZX 5
KAL KA oy (EAMRE AR S LA 3230, R AT REK A TR
—ANEIRX o T i 1 P 58 5 A6 B T LA I T B A
X, SHakar ®RAF(1998,2004) AR A, EH N AT
BB AL RERE R BT T, A0 P e JRe A1 o 8 P b e 3 9o
PARR T Hse B, FEORAE T I M iR e R AR 5 IR
HRAIE L, TE R T A B OREN I ) A2 BIGEK AL X 2, B &
A5 MR, AT RETE R T 2R 2 5 i A TE %,

2N}

TERIERA

6 &k

(1) Joi 7% Y I AE b 1 A1 2 309. 8 = 1. TMa 25950
FER A TE AR IS D 302, 1 £ 2. 1Ma BRI AE i A ik 1 B I A
#% 301 +2. O0Ma, i B K 0 A1 et

(2) Ji 7R {8 I AE B 2 Ko ks T LR A2 R AE B
L F B IR AL b e BT A BRI BR AL~ R A Y 48 B 5t
Ao

(3) Ji 7R T A A AE 1 26 R0 5 T A B 5 i T A 2
B, ok A AR DX, AT AER R 05 IR 4 o AR M se i e
RIS ISR AE I , B A Bt — 25 gl
AETE SR i A B 2 A D) B I ATE R I AE 1

Bt ROARE AT 8 AR SR Y LA !
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