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Abstract: The study of mafic—intermediate and felsic magmatism related to Neoproterozoic rift in the Lufilian
Arc is of great significance for understanding the crustal growth and secular evolution of the region. Studies
have shown that there are a large number of Neoproterozoic mafic rocks which are related to rifting in the Lufi-
lan arc, but a few of related intermediate and felsic magmatism are discovered. A Neoproterozoic quartz mon-

zonite with a zircon U-Pb age of 707.1+£3.0 Ma was first discovered and reported in the Lufilian Arc. The plu-
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ton is characterized by relatively low MgO (0.46%~0.76%), CaO (1.63%~1.76%), K,O (0.49%~0.56%), Mg"
values (8~13) and Sr/Y ratios (1.14~2.50), as well as high Al,O; content (15.61%~16.02%). REE—normal-
ized patterns show enrichment in LREE with (La/Yb)y of 6.64~7.86 and their primitive mantle-normalized

trace element patterns are characterized by depletion of LILEs (Rb, Ba, Sr, K) and P, Ti, Zr and enrichment of
HFSEs (Nb, Ta, Hf). They have a low initial *’Sr/**Sr ratios (0.705 8~0.706 0) with positive £y(f) values

(1.89~2.03) and their zircon g,(7) values range from 1.30 to 5.67, their isotopic data are similar to those of the

Neoproterozoic mafic intrusions in the Solwezi region, suggesting that the quartz monzonite were generated by

partial melting of newly emplaced mafic lower crust. In combination with the studies of geochronology and pet-

rogenesis, it is concluded that the Lufilian Arc experienced a multi—stage crustal growth in the Neoproterozoic,

the late intrusive mantle magma heated the mafic rocks emplaced in the lower crust at early stage, resulting in

partial melting and reworking the early crust.
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U4 & BT A (Key et al., 2001; Cailteux et al., 2005;
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al., 2010; Eglinger et al., 2013), fii TAE P H B X, A
VR LI PG G 28 IR C ) i P48 — A i 2188 1
S A A P, R A A ) b S Y R R Y, E iR 2
700 km, 3% 25~ 150 km( Key et al., 2001; Katongo et al.,
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Fig. 1 (a) The distribution of quartz monzonite in Solwezi area and (b) the tectonic division ofthe Southern Africa
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Fig. 2 (a) Field photographs, (b) hand specimen and (c, d) micrographs of

quartz monzonite in Dome area, Zambia
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3.1 A U-PLERZE

FEfh ZS05-3 i) LA-MC-ICP-MS #5457 U-Pb &
AESEIRILER 1. FERLES A2 ATB- AT, KARIR, Kt
g 100~ 150 pm, 2> %0k 200 pm, HAK AR 1 : 1~
2 1, MR (CL B Bn A 2 K, 250
R TE AN W ) 5 KRR35 Al S LR ) S RS A
FRAECE 3a) . AW ALTE 37 Wigh 41 b 3KA5 37 Dbt
B, H U &5 36x10 °~141x10°, Th &2k 15x10 °~
123x10°°, Th/U {7 0.40~0.87, >y B F 4 S0 45 47 1L
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Tab.1 LA-MC-ICP-MS zircon U-Pb dating results of quartz monzonite
FHRC0) LA A% (Ma)
){_:_" El Th/U 207 206 207 235 206 238 207 206 207 235 206 238

Th U Pb/""Pb lo Pb/~°U lo Pb/~"U 1o Pb/"™Pb 1o Pb/U 1o Pb/”U 1o
01 16 40 0.41 0.066 0 0.004 7 1.0286  0.0644 0.1164 0.0023 806 150 718 32 710 13
02 40 61 0.65 0.0654 0.0035 1.0255 0.0506 0.1157 0.0018 787 114 717 25 706 11
03 57 80 0.71 0.064 9 0.002 6 1.0240 0.0405 0.1154 0.0014 769 85 716 20 704 8
04 38 63 0.61 0.0639 0.003 4 1.0135 0.0553 0.1149 0.0015 739 107 711 28 701 9
05 34 58 0.58 0.064 7 0.0025 1.0228 0.0396 0.1154 0.0014 765 88 715 20 704 8
06 44 62 0.70 0.062 6 0.0034 0.9963 0.0498 0.1166 0.0014 694 117 702 25 711 8
07 38 61 0.62 0.064 2 0.0030 1.0147 0.0421 0.1161 0.0014 750 94 711 21 708 8
08 46 69 0.67 0.0639 0.002 6 1.0094 0.0392 0.1159 0.0014 739 85 709 20 707 8
09 46 72 0.64 0.064 7 0.0035 1.0240 0.0552 0.1152 0.0017 765 117 716 28 703 10
10 33 64 0.51 0.066 3 0.0032 1.0660 0.0452 0.1197 0.0020 817 100 737 22 729 11
11 38 62 0.61 0.0653 0.003 8 1.0088 0.0519 0.1148 0.0019 787 122 708 26 700 11
12 31 51 0.61 0.0629 0.003 1 1.001 1 0.0459 0.1171 0.001 6 703 104 704 23 714 9
13 18 44 0.42 0.064 6 0.003 2 1.0163 0.0472 0.1155 0.0016 761 104 712 24 705 9
14 26 56 0.46 0.0639 0.002 8 1.0209 0.0437 0.1156 0.0015 739 86 714 22 705 9
15 22 41 0.54 0.0652 0.0059 1.0126 0.0846 0.1150 0.0025 789 193 710 43 702 14
16 68 92 0.73 0.064 0 0.002 4 1.0266 0.0378 0.1166 0.0013 743 80 717 19 711 7
17 34 46 0.74 0.0635 0.0031 1.0250 0.0518 0.1172 0.0019 724 110 716 26 714 11
18 50 73 0.69 0.062 0 0.0027 09886 0.0419 0.1151 0.001 6 676 88 698 21 702 9
19 23 58 0.40 0.062 8 0.0028 0.9975 0.0437 0.1159 0.0017 702 96 703 22 707 10
20 30 55 0.55 0.062 8 0.0029 1.0036 0.0459 0.1160 0.0015 702 101 706 23 708 9
21 46 70 0.66 0.062 6 0.002 8 1.0059 0.0390 0.1165 0.0016 696 95 707 20 710 9
22 123 141 0.87 0.060 1 0.0049 0.9851 0.0523 0.1164 0.0017 609 171 696 27 710 10
23 24 48 0.51 0.0623 0.0043 09686 0.0580 0.1154 0.0020 687 150 688 30 704 11
24 15 36 0.43 0.061 6 0.0050 0.9823 0.0692 0.1171 0.002 3 661 179 695 35 714 13
25 33 54 0.61 0.0618 0.0031 0.9824 0.0476 0.1157 0.0016 666 101 695 24 706 9
26 32 68 0.48 0.0651 0.003 6 1.0315 0.0571 0.1150 0.002 1 776 115 720 29 702 12
27 59 75 0.79 0.0639 0.002 6 1.0250 0.0382 0.1163 0.0013 739 92 716 19 709 8
28 51 82 0.63 0.063 6 0.0025 1.0208 0.0408 0.1162 0.0018 728 85 714 21 709 10
29 38 75 0.51 0.062 8 0.0029 0.9909 0.0434 0.1152 0.0012 702 94 699 22 703 7
30 33 57 0.58 0.061 6 0.0033 0.9899 0.0538 0.1158 0.0017 661 115 699 27 706 10
31 24 45 0.54 0.063 1 0.0042 09713 0.0561 0.1157  0.002 1 722 145 689 29 706 12
32 41 69 0.59 0.062 8 0.003 4 1.0104 0.0530 0.1168 0.0017 702 115 709 27 712 10
33 52 71 0.73 0.064 0 0.003 4 1.0180 0.0483 0.1162 0.0014 743 108 713 24 709 8
34 45 62 0.72 0.064 5 0.0030 1.0215 0.0422 0.1151 0.001 4 761 98 715 21 702 8
35 38 56 0.68 0.0614 0.0042 09744 0.0559 0.1152 0.0018 654 146 691 29 703 10
36 58 78 0.74 0.0635 0.002 8 1.0205 0.0442 0.1164 0.0015 724 93 714 22 710 9
37 37 53 0.71 0.0639 0.0034 1.0104 0.0528 0.1155 0.0017 739 118 709 27 705 10
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Fig. 3 (a) Cathodoluminescence (CL) images and (b, c) U-Pb concordia diagrams for representative zircons from quartz monzonite
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A TRKA FRITE &R Si0, (60.90%~
61.71%) . Ti0,(0.97%~1.02%) . CaO(1.63%~1.76%) .
ALO,(15.61%~16.02%) Fl FeO,(8.16%~9.12%), £ i
1) MgO 5 0.46%~0.76%, Mgl 8~13(F£ 2),
£ Ztr/TiO~Nb/Y Bl fif b, # i FEALT K 5 Wik
(K 4a), A9 KA Na,O & B8N 7.95%~8.62%,
K,O &4 0.49%~0.56%, Na,0/K,0 i} 14.71~16.22,
A F 5l M A A0 R B N CEL 4b) . B CaO,
MgO. FeO, § SiO, 2 fAHI (& 5), TiO,. P,0s & & Al
XPRRAE, BT 0 o B 45 AR 2 i)

TER G g AR L E % L, A A SR m iR e R
HFSEs(Nb, Ta, Hf), 5 # P, Ti. Zr Al K& F 3% £ o
% LILEs(Rb. Ba. Sr. KD (& 6a), WA, A BAB R
B Y £ (49.4x10°~131x10 O FMEAY Sr/Y (E(1.14~
2.50), TEIRKBAAREAT 1 oC R E F,

A HA B ith £, 6 £ B A, SREE{E N
362.20x10 °~668.61x10 % i + & #, M + 7,
(La/Yb) i N 6.64~7.86, (Gd/Yb)\ fH I 0.37~0.78,
Jf B A 24 Eu L 53 % (8Eu=0.86~0.90) (I8 6b) ., ¥
Hb, E R B BRI Ce 58, W AR S KR4 BT
A /K AR 26 (Kampunzu et al., 2000) ,
33 &% Sr-Nd KA Hf BRI

AR AEE A U-Pb B AERRT, kit 1 30 Wik 4 i
A7 54 Lu—HE [ 7 2 534, 20 B A3 467 T 8 98 B U-
Pb A4 I3 14 55 A7 A 1 (EELA SR D (] 3)
A g TR RE A B L/ THEE £2 /8 T 0.002
(% 3), BoR# A Y LG BA BAR W O e HE
TR HR L8 T 014 0y " HE HE {4 ( Patchett et al.,
1982),
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Tab.2 Major element (%) and trace element compositions (1076) for quartz monzonite
MY S0, ALO, Fe,0; FeO CaO MgO K,O0 NaO TiO, P,O; MnO %%k cCu Pb Zn Cr Ni Co Rb
7S05-1 6090 1580 699 283 176 076 054 800 101 02 0023 087 117 174 26.5 4.67 11.1 107 3.16
75052 6171 1602 7.67 126 165 046 055 862 102 024 0015 064 111 153 26.2 0.61 8.43 934 235
7S05-3 6134 1561 848 130 167 046 056 824 102 024 0016 093 119  LI15 224 0.60 8.16 846 1.96
78054 6153 1583 686 270 163 074 049 795 097 014 003 082 108 133 26.3 2.76 11.9 102 157
S s Sr Ba \Y% Sc Nb Ta Ir Hf Ga U Th La Ce Pr Nd Sm Eu Gd
ZS05-1 0.04 154 662 696 261 899 531 848 313 343 170 869 78 147 26.3 105 209 601 19.1
75052 0.03 168 567 740 279 909 555 894 337 365 18 1180 142 124 46.2 194 385 1070 36.6
75053 0.03 134 490 522 254 895 528 844 320 330 146 839 128 130 424 180 362 10.00 34.1
7805-4 004 142 487 746 248 926 551 881 329 338 140 1070 75 105 227 90 17.1 494 16.1
FH%Y T Dy Ho E Tm Yb Lu Y Mg TWU SREE &8Bu 8Ce (La/Yb)y “Sy/*Sr(f) ey() Tpy(Ma)
7S05-1 298 152 285 849 118 7.92 122 617 13 511 44225 090 078 665 07058 189 1243
75052 579 305 571 1620 223 141 208 131.0 9 656 668.61 086 037  6.79 / / /
7S05-3 550 282 522 1500 202 130 190 1180 8 575 631.54 086 042  6.64 07060  2.03 1232
75054 238 118 219 674 095 639 101 494 13 764 36220 090 0.61  7.86 / / /
. Mg'=100x( Mg0/40.32) /( MgO/40.32 + FeO,/71.94) .
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Fig. 4 (a) Zr/TiO,~Nb/Y and (b) AR-SiO, diagrams for quartz monzonite

B HE/ THE (A 0.282 383~0.282 504, Hf [a]{v Z %) A
oA () 4 1.30~5.67, VHAE R 3.48, Ty, THH 1265~
1540 Ma, 7£ g ()t FIfFE_L, FrAT I 507 F 75 3t i
FIER L B A 7 AR 2R 2 0] (] 7).

A3 KA Sr-Nd [ R AR/ (R 2D, TR
v % HAE 3 5 A U-Pb 4R 8 (=707 Ma) 4T IE S5,
H 1 1 St/ Sr{E A 0.705 8~0.706 0, sx(O{E H
1.89~2.03CI&l 7b), X hi A9 = By Bt 77 $id A5 AR 0%
1232~1243 Ma.

4 $Hig
41 MTEARMESESSTE

A R AR 5 (LOD N 0.64%~0.92%,
MRFES AT RES ) | —E B E R S WA E R . &
ifi, " 3%5% 6% Th, Ti. Nb, Ta, Zr, Hf, Y ll REEs %
TG R A 1l AR R XUAR A JH o AR v 3 O R A N R
(Barnes et al., 1985; Wang et al., 2013), Zr il & # F 2k
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R3 ARZKEHARM Luv-HIANEERK
Tab. 3 Zircon in situ Lu—Hf isotope data of quartz monzonite
M FR (M) Yy THE 26 "Lu/"HF 26 e/ THE 26 e(t) 26 Towi 26  Tow 20
01 707 0.036 1 0.0008  0.0012  0.0000 0282383 0.000022 130 095 1233 30 1540 50
02 707 0.033 1 0.0005  0.0011 0.0000 0282462 0.000023 415 092 1118 32 1360 52
03 707 0.049 1 0.0006  0.0015 00000 0282466 0000027 407 102 1127 38 1366 61
04 707 0.0384  0.0005  0.0012  0.0000 0282497 0.000024 534 094 1072 34 1286 55
05 707 0.0314  0.0005  0.0010 00000 0282495 0.000022 534 084 1071 30 1286 49
06 707 0.0382 0.0005 00013  0.0000 0282471 0.000020 435 080 1113 29 1348 47
07 707 0.0345 0.0005  0.0011 0.0000 0282425 0.000021 280 082 1173 30 1446 48
08 707 0.0387 0.0002 00012  0.0000 0282421 0.000024 262 093 1181 34 1457 55
09 707 0.0440  0.0007  0.0014  0.0000 0282400 0.000024 1.82 095 1215 34 1507 54
10 707 0.0542 0.0013 00017 00000 0282426 0.000025 257 101 1189 36 1460 57
11 707 0.0315 0.000 1 0.0010  0.0000 0282393 0.000022 169 092 1215 31 1515 51
12 707 0.0287 0.0002  0.0010 00000 0282401  0.000020 2.05 081 1200 28 1493 46
13 707 0.0245 0.0003  0.0008  0.0000 0282490 0.000024 523 095 1073 34 1293 55
14 707 0.0347 0.000 1 0.0012  0.0000 0282415 0.000027 243 1.02 1188 38 1469 60
15 707 0.0322 0.0005  0.0011 0.0000 0282477 0.000026  4.64 110 1100 36 1330 60
16 707 0.0480  0.0003  0.0016  0.0000 0.282473  0.000023 429 089 1118 33 1352 53
17 707 0.0296  0.0006  0.0010 00000 0282390 0.000023 1.63 091 1217 33 1519 53
18 707 0.0349 0.0002 00012  0.0000 0282435 0.000024 3.13 097 1160 34 1425 55
19 707 0.0418 0.0003 00014 00000 0282488  0.000025 491 095 1092 35 1313 56
20 707 0.0226  0.0001 0.0008  0.0000 0282417 0.000023 267 091 1174 32 1454 53
21 707 0.034 8 0.0007  0.0011 0.0000 0282395 0.000024 172 092 1216 33 1513 54
22 707 0.0369 0.0009 00012  0.0000 0282470 0.000026 435 099 1112 37 1348 59
23 707 0.067 1 0.0007  0.0022  0.0000 0282452 0.000026 325 1.00 1169 37 1417 59
24 707 0.028 1 0.0003  0.0009  0.0000 0282483  0.000025 495 101 108 35 1310 57
25 707 0.0314  0.0006  0.0011 0.0000 0282452  0.000022 3.78 098 1133 32 1384 53
26 707 0.0333 0.0006  0.0011 0.0000 0282411 0.000026 233 098 1191 36 1475 58
27 707 0.0293 0.002 1 0.0010 00001 0282504 0.000024 567 097 1057 34 1265 56
28 707 0.0432 0.000 1 0.0015  0.0000 0282436  0.000023  3.05 096 1167 32 1430 52
29 707 0.0272 0.000 1 0.0010  0.0000 0282432 0.000025 3.14 095 1157 35 1424 57
30 707 0.0359 0.0007 00012  0.0000 0282488 0.000021 502 087 1085 30 1306 49
20 10 \ -
10 A CNS| N
< - ‘ @ A
o CHUR A \ng ‘,
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Fig. 7 (a) eult)—zircon *"Pb/*Pb age and (b) exy(t) - St/**Sr for quartz monzonite
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A I LAt AN #H 25 78 2 A9 5 317 (Rolland et al., 2009) .
7EXUAE 5 E i H, Nb, Ta, Th, U5 Zr HA B WA IE
AHEME B 51~ 18] 500, HAE G BAT I FAT M £ M2
TCE EIR (KL 6), i 7R X 26 7T 22 76 A48 ot A ik A28 76 FH i
i vh 52 52 e A BE AR, AT AR R 5L iR 4H 43 (Cai et al.,
2015),

e A R —E 1Y 43 B 4G G B, 7E Hark-
er Kl fih, B SiO, & &t Y34 fin, CaO. MgO. FeO,,
Cr. Ni 7t FEAR T 40 & 12t 7 55 (& 520, WA HK AT
REZE Dy T MM A . WA . A I A F Ti-Fe A AL 1 53
B4 SVER . b, CaO/ALO, 5 SiO, 4 17 AH K1k,
FHE BT W) A CRRDEE D S B] BE Y 2 B 45
(E 5D, PO F b Sio, AR X F 5, B KA
AR A B 0 43 B A AR L Sho o 78 e J6 3R Itk
M L, S Ho7 SRR, e T R AR HEL B R L,
Eu B A #4671 5 % (5Eu=0.86~0.90), KWK 11 &
A s ah mAE .

42 FHAKHEA

Pl e g AR Ry 22 1L TR 4 G, LA BRI T b
] LAAE i 3T R 32 1 b5 A 3 LV b 20 4 R AT, -
TR J5T 3 3R 1) PRI AP 2 DA TR K i b 7 VA 1) G B
(Annen et al., 2006; Cawood et al., 2013; Condie et al.,
2013; Zhou et al., 2015), £ % — KA1 Si0, & &N
60.90%~61.71%, /N T 65%, HhtEaHK . &T ik
F AR RE, BT EEA LT 3B OS2 0 np
R A RIS A el ) e R AL PN iy R RS 25 1 S
YA EAVE A ( Tatsumi, 1982; Carmichael, 2002; Parmanet al.,
2004) . QR HBHLAT A K B P EAL T /4 T B 1A TR
HB Hb 7T PN Hi 15 Ok R A 2K G 4 B 45 AE F (Kushiro,
1969; Arth et al., 1972; Shaw et al., 1993), @ F Hi7E4E
Bk A A W B K 4306 milE H (Woatters, 1978; Jung et
al., 2002; Flierdt et al., 2003; 1T 2 £ %, 2022), Al iR
ge o K IR YL A B R BT & 3¢ (Cantagrel et al., 1984;
Clemenset al., 1987; Gao et al., 2004; Annen et al.,
2006) .

b i AR R Y b 0 43 25 45 AR SR VR Y M
i W B BOE ) MgO & & 1 Mg#ﬁ, M5 & Mg 1)
A A AH 15 2] F- 47 ( Tatsumi, 1982; Grove et al., 2003),
T Mg B4 TR 25 WS BE 5 i 4 38 3157 7 C An-
nen et al., 2006) ., £ % KA B A HKALH Cr(0.60x
10°~4.67x10°), Ni(8.16x10 *~11.90x10 )l Mg"H
(8~13), 55 Hb i Sfe 5t % v B A K W B R A7 (Stern et

al., 1991; Zhao et al., 2010), HEBR T Hhu it B2 58 4345 i =%,
Hiu 0 O B A dn VR A AT REE o BFSE R, Mg ok
TR BB 2 A oy B 4 2 80% B FEMER W5, Th &
Al LATFE & 3.0x10 *(Rappet al., 1995), /79 K 7
HA W Th & & (8.39x10 °~11.80x10°), B & & F
3.0x10°, W 7 HAS Sy Ml A 3R B I Ay S A5 T I
/B

A K B B A MgO Al Mg, 53k A i
JELT 32 3538 70 A A0 B 1.0~4.0 Gpa J 71 541 F
FA TR VROV S 30 e PR AR BL I 8a), I 7S 5 3 7T g
KW T T HUSE R R . RS RY Th & A
TWU {H, [FIFEALF T b 5e 5 7K X3 (Bl 8b) . R IA
SRR B M e BE R BT AR AR 43 AT LR AR
Kg A RE A K, 0 HR A & O X I (Beardet al.,
1991; Roberts et al., 1993; Rappet al., 1995), A1 4G 1) [
0 Z A 5 B4 TR X AL ( Zhao et al., 2010) . %% L1 3lF
A S X R B A R LA R AR (~ 750 Ma)
(Tembo et al., 1999; Kampunzu et al., 2000; Barron et al.,
2003), FH IR A4 5 e (OTH (1.53~1.76) . 85 f1 & (D)
H097~10.15 A % — K & M & & eu(DE
(1.89~2.03) . & A1 ey OH (1.30~5.67F I (F 7).
AR KA TEBZRREREAXEERESS
I KOS I3 P B 2 2 AR KR iy i 4 2m A ALEY
K,O % i, 5 X R BT R A L, 5 A B AR
) MgO., CaO il ) FeO,, Na,0 % ft (K] 9), B /R A
W TR E MR AT RE Y AL AR KO85 B X
oA, AR T S X e AR A 2
(Tembo et al., 1999; Kampunzu et al., 2000), #f — 4 3%
A A K TR SRR e 67 1 B R T b S A3
Rl =40

WFFEIA R, ALO, 1 & it Al DL SR VA e ) 45 14
(Rapp et al., 1995) . 4 P<1.6 Gpa i}, SZE# 1A ELA /N
T 15% 1 ALO, & &, MIN A BH A FURN S VA R
% B4 AH; X4 P>1.6 Gpa B, SEIIE IR H) ALO, & KT
15% HAR B A a5 M IN A RHOA . SRRV A FLA
T 415 24 P=2.0~3.0 Gpa Itf, FHME R GRS RHC A
HE & AR A A TN AR SORRRL 25 5 )7
(Cai et al., 2015) . #B 436 il 552 56 [W) A 3% WY g e 2% A
A R R R ELAT G St A Sy L, RS Y RN
HREEs 7 & (Petford et al., 1996), 1 % — K &
ALO, & i H 15.61%~16.02%, Sr/Y {8 #& % (1.14~
2.87), FBIE AlE H P B8 & 4= F 1.6 Gpa £ 47 1Y ik
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(Rapp et al.,, 1995, A% — KA B AMLH SiO, & &
(60.90%~61.71%) F# & A9 ALO, & i, W5 /8 A 9
K AT e B R BT Hb SE HE BlAR 2l 20%~40% 1Y
/P

ML R A B A KA TR
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(Kampunzu et al., 2000; Master et al., 2005), 55 43k Ro-
dinia 8 K Fifi 24 A 5 307 — B (Bl A 4 19985 1 #4545,
20200, ZEH S SERILE RN & B R 1 B
e, N g 58 43 45 Bl A 7= 99 (Tembo et al., 1999;
Kampunzu et al., 2000, 4F #% 3 5}y 765~745 Ma, Ul
AL A5 RS (Lwawu) b X FE P k1L A RSB A U-Pb
AR S (765+5)Ma(Key et al., 2001), 4 /55 55 Hb X 5
KA AR IS Sl (745+7.8)Ma F1(753+8.6) Ma(Barron et
al., 2003) ., 7E 4R 5 1l IXOBT & A B 0 0 KA R
BEAT U—Pb 4E 15 1y (702.943.2)Ma, B /5 JEF 229
X 22T IR e AR KA .

T 5% WA A T A B R T 52 1) 4 Tl A FH 2 o
5243 5 1Y — Fp B YL HI(Zhao et al., 2010; Cai et al.,
2015), T Hiu 78 B8 4k T 5 A AE = IR A5 R 1R I 7K 06 il
T B A, T B 0 R YR S b g 2 A
JiE 12 VE A & (Clemens, 1990; Vielzeuf et al., 1990) .
e LA S 5 5 L X A 3 K Y B 4 U—Pb 4RI
(707.13.00Ma, 5 1 BRI 5% 32 B Lk W AR A6 1 B
BRI T Hu5E (~750 Ma) #8436 il 1 7= 4, FLAR % 55 0
) B AR (~703 Ma) AHGT, $ I )5 300 0 38 st g 2
T 7 3K AE AR AN T BT M e 1) [R) BRE Jn #AR 3 JE Big 1Y)
NHLE A A, S EUBUKIE ROE BUA S TR S,
T S 2005 36 A 22 N H X M 7E 2% A 43 S oA v A

5 %58

(DA 3 KA 8 A U-Pb 4R % R (707.1£3.0)
Ma, J#77Ct ARBEAFVE B AR

(Df J KA MgO, CaO, K,0 % it &% 1%,
ALO, & B8, Mg i Ml St/Y {H# K, & % LREEs il
HFSE(Nb, Ta, Hf), 7 #ft LILEs(Rb, Ba, Sr. K)Fl P,
Ti. Zr, &4 e OH MEE A eu(OE 5 X 5 | ~750
Ma (WA R Y o A A BRI 2 R fiE R B, 3
TR A TTRE R RIS TN S AE PR mR AR
1T B3 s Rl 7

GO HER 2N X AE A E I 2= b 2 T
PR A 1 7 2R AR, ELIS SR 57 1) e i 2 205 7 9%
PRI A B9 M 5T A S B0 A M R, DT AR B
XTI 30 b7 1Y O3 S OE AR .
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