1000-0569,/2011/027 (03 ) -0794-08 Acta Petrologica Sinica % % F ik

e 7 7 2 o AR R A L 5 4 PR N R AL 5
X -4 A A AL B R

ZAE? EEm' kEA BZE HER ARLE
QIN XiaoFeng' >, WANG ZongQi' , ZHANG YinglLi', PAN LuoZhong>, HU GuiAng” and ZHOU FuSheng’

Lo E SR B P SRS BT, JE st 100037

2. TV S A RS B AR 541003

1. Institute of Mineral Resources ,Chinese Academy of Geological Sciences , Beijing 100037 , China
2. Guangxi Institute of Regional Geological Survey ,Guilin 541003 , China

2010-09-06 A5, 2011-01-30 &= .

Qin XF, Wang ZQ, Zhang YL, Pan LZ, Hu GA and Zhou FS. 2011. Geochronology and geochemistry of Early Mesozoic
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Abstract Early Mesozoic acid volcanic rocks are exposed dominantly in the southwestern segment of Qinzhou-Hangzhou joint belt,
and are mainly distributed in both sides of the Shiwandashan Mesozoic-Cenozoic basin. The volcanic rocks of Lower and Middle Triassic
Beisi Formation are exposed in northwest side of the basin, which consists of alternating volcanic succession of felsic lavas ( basaltic
andesite-dacite-rhyolite ) interlayered with pyroclastic rocks ( dominantly agglomerate lava, breccia lava, tuffolava, breccia ignimbrites,
ignimbrites) and a dacite sample yielded a zircon SHRIMP U-Pb concordia age of 246 +2Ma. The volcanic rocks of Triassic Banba
Formation are exposed in southeast side of the basin, which composed mainly of rhyolite interlayered perlite, tuffolava, agglomerate
lava and rhyolite tuff and a rhyolite sample yielded a zircon SHRIMP U-Pb concordia age of 250 +2Ma. Major- and trace-elements as
well as Sr-Nd isotope geochemistry researches show: The volcanic rock association belongs to a typical peraluminous high-K calc-
alkaline series and are characterized by relative enrichment in LILEs (e.g. , K, U, Ba, Rb and Th) and LREEs and pronounced
depletion in HFSEs (e. g , Nb, Ta, P and Ti) and HREEs. They also have relatively high (¥ Sr/*Sr), (0. 713929 ~0.722178) and
low gy, () ( =10.33 ~ =9.02). Such signatures display geochemical characteristics of typical subduction-related arc volcanic rocks.
Together with early Paleozoic MORB-type metabasic volcanic rocks and Permian E-MORB type basalts were formed in an back-arc
spreading center setting in the region, appears to support a development of a Paleozoic oceanic basin within the southwestern segment of
the joint belt between the Yangtze and Cathaysian blocks ('so-called Qinzhou-Hangzhou joint belt) , which suggests that the oceanic
basin had not been closed until the Indosinian orogeny at middle Triassic resulted in the final collision between the Yangtze and
Cathaysian blocks.
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Table 1~ Zircon SHRIMP U-Pb dating results of the Early Mesozoic acid volcanic rocks from Southwest Guangxi
om0 m em ow om T omm
(%) (x107%) (x107%) U  (x107°) N o ‘
+% + % +% + (Ma) + (Ma)
BAN8 (40 )
BANS-1. 1 0. 60 432 120 0.29 15.0 0.0516 £3.1 0.286+3.3 0.0403 +1.2 254.5+ 3.1 266+ 71
BANS-2. 1 1.50 188 79 0.43 6.6 0.0501 £7.2  0.279+7.3 0.0404 £1.3 255.3+ 3.3 200 +170
BANS8-3. 1 0. 88 327 118 0.37 11.0 0.0507 +4.2  0.271 +4.4 0.0388 1.1 245.2+ 2.6 225+ 98
BAN8H4. 1 0.74 291 39 0.14 11.0 0.0767 +4.0 0.464 +4.4 0.0438 £2.0 276.5+ 5.4 1114+ 79
BAN8-5. 1 1.26 205 80 0. 40 7.1 0.0532+6.2 0.291 6.3 0.0397 +1.2 250.8 + 3.0 337 140
BANS8-6. 1 0. 47 183 99 0.56 26.8 0.0720 £3.2  1.684 +3.5 0.1698 £1.4 1011 13 985 + 65
BANS8-7. 1 0.20 770 287 0.39 59.1 0.0694 +1.3 0.854 1.7 0.0892+1.1 550.9+5.7 912+ 27
BANS-8. 1 0. 96 348 112 0.33 11.8 0.0496 £5.8 0.267 +£5.9 0.0391 1.1 247.2+ 2.7 175 +130
BAN89. 1 0.74 452 268 0.61 15.6 0.0504 +4.1 0.278 4.2 0.0400 £1.1 253.0+ 2.7 211+ 95
BANS8-10. 1 0.16 135 112 0. 86 55.0 0.1622 +1.0 10.580 1.5 0.4732+1.0 2497 +22 2478 + 17
BANS8-11.1 1. 46 207 81 0. 40 7.1 0.0510 7.0 0.278 7.1 0.0395+1.2 250+ 3.0 239 + 160
BANg-12. 1 1.63 177 69 0. 40 6.1 0.0563 £9.3 0.304+9.4 0.0392+1.3 248+ 3.2 462 £210
BANS8-13.1 1.13 278 119 0. 44 10. 1 0.0717 =11 0.412 11 0.0417 £1.3  263.3+ 3.4 978 £220
BANS8-14. 1 1.25 323 80 0.26 11.0 0.0520 £5.4 0.280+5.5 0.0390+1.1 246.9+ 2.7 285=+120
BANg-15. 1 0.87 242 103 0.44 8.4 0.0536 £5.8 0.294+6.0 0.0399+1.2 251.9+ 3.0 353130
BANS8-16. 1 1.44 185 81 0.45 6.3 0.0497 £7.5 0.268 +7.6 0.0391 +1.3 247.2+ 3.1 181 £180
D1070( #ez i)
D1070-1. 1 0. 84 258 56 0.23 8.7 0.0524 £5.6 0.280+5.8 0.0388 1.1 245.7+2.7 303 +£130
D1070-2. 1 1.20 364 72 0.20 12.3 0.0500 £5.4 0.268 +5.6 0.0389 +1.4 245.8+3.4 194 £130
D1070-3. 1 0. 85 401 120 0.31 13.7 0.0490 £4.5 0.265 +4.7 0.0393 =1 248.4 £2.5 146 £ 110
D10704. 1 1.87 433 106 0.25 14.1 0.0540 £6.2 0.278 +6.3 0.0373 £1.1 236.0 2.5 371 £140
D1070-5. 1 0. 88 383 84 0.23 12.8 0.0493 +4.7 0.261 +4.9 0.0384 1.4 242.9x3.2 163 110
D1070-6. 1 0.58 279 74 0.27 9.9 0.0582+3.7 0.331+£3.9 0.0413 1.2 260.8+3.0 536 + 81
D1070-6. 2 2.17 164 66 0.41 5.5 0.0500 £9.4 0.265+9.5 0.0385+1.4 243.4+3.2 194 +220
D1070-7. 1 0.82 283 122 0. 44 9.4 0.0554 +4.7 0.293+4.9 0.0383 1.2 242.3+2.8 430=x110
D1070-8. 1 1. 14 359 107 0. 31 12.5 0.0647 £3.6  0.350+3.8 0.0402 1.1 254.2 2.8 765 = 77
D1070-9. 1 1.10 432 124 0.30 14.6 0.0480 +4.7 0.257+4.8 0.0388+1.0 245.3+2.5 98 £110
D1070-10. 1 1. 60 168 78 0. 48 5.9 0.0558 £7.1 0.308 +7.3 0.0400 1.3 252.6+3.2 446 =160
D1070-11.1  0.52 185 102 0.57 21.9 0.0682 +2.1 1.291+2.3 0.1373£1.0 829.3 =8.1 874 + 43
D1070-11.2  1.05 330 69 0.22 13.5 0.0540 £3.8 0.350+3.9 0.0471 £1.0 296.4+£3.0 372+ 86
D1070-12.1  0.36 637 79 0.13 26.6 0.0566 +1.7 0.378 £2.3 0.0484 +1.4 304.8 +4.3 475+ 39
D1070-13.1  0.70 282 68 0.25 9.8 0.0505 +4.2 0.280+4.4 0.0403 1.1 254.4+2.7 220 += 97
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zircons of the Early Mesozoic acid volcanic rocks from

Southwest Guangxi
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R2 HARETERBUEALENEETE (W% ) HMETEMHBLTE(X107°) HHER
Table 2 Major elements (wt% ) and rare earth elements ( x 10 ™) analytic data of the Early Mesozoic acid volcanic rocks from

Southwest Guangxi

S #\-6  BB-1 BB-2 BB-3 BB4 i1 W2 #3  DI070-1 D1070-2 DI1070-3 D10704 D1070-6
FAKR ks €y WG MECH
(A= ZR 24T IR - M\ — A\ 41 FERETT AL PE R I —air LA 26 T e Iml
Sio, 70.00 69.39 71.17 70.71 71.15 70.51 70.70 71.97 66.97  65.40  65.99  66.04  72.31
TiO, 0.65 0.63 0.58 0.6l 0.62 0.59 0.60 0.57 0.84 0.94 0.96 0.93 0.51
Al 0, 12.68 13.33 12,37 12,79 12,78 12.89 12.93 12.79  13.30 12. 81 13.05 13.51 11. 66
Fe, 0] 512 496  4.94 4.8  4.68 7.21 8.19 8. 41 5.07
Fe,0, 0.46  0.51 0. 62 1.42
FeO 3.35  3.33 2.37 5.55
Ca0 .90  2.09 0.74 1.61 1.71 1. 67 1.72 1.58 2.12 3.35 2.67 3.00 1.53
MgO .12 0.99 1.02 .02  0.94 097 0.98 0.72 1.16 1.19 1. 60 1.24 0.62
MnO 0.07 0.06 0.07 0.07 0.06 0.05 0.05 0.04 0.08 0.08 0.09 0.11 0.05
K,0 4.60 4.54  5.91 4.85 4.66  5.16 5.1 4.99 3.97 3.76 3.42 3.27 4.36
Na, 0 2.07 2.6l .17  2.09 2.05 2.31 2.00 2.64 2.58 2.08 1.28 1.90 1.92
P,0s 0.14 0.14 0.12 0.13 0.12 0.13 0.14 0.14 0.17 0.19 0.19 0.21 0.10
LOI .24 0.96 .37 0.96 0.94 1.8 1.82 1.38 1.38 1.79 2.13 2.90 1.59
Total 99.60 99.72 99.48 99.72 99.72 99.78 99.78 99.80  99.73  100.08  99.89  99.81 99. 88
A/CNK 1.07 1.02 1.28 1. 10 1.11 1.04 1.08 1.01 1.07 1.02 1.22 1.11 1.09
o 1.65 1.94 1.78 1.74 1.60  2.03 .82 2.01 1.79 1.52 1.17 1.16 1.35
Se 11.08  9.13  9.00  8.98 8.55 10.20 9.90  9.70 13.54 14.91 14. 08 16. 40 10. 39
\ 44.79  38.84 37.38 34.80 35.47 50.40 46.10 50.90 45.92  44.75  45.91 65.90 17.36
Cr 35.09 44.83 42.02 52.09 36.47 21.80 25.40 23.90 30.77  43.94  28.30  28.70 32. 44
Co 9.13 7.28 5.55 7.25 6.50 7.10  7.30  6.90 9.94 10. 95 10.25 10. 80 4.65
Ni 15.82  13.48 14.77 16.27 19.55 9.90 10.20 10.00  10.73 15. 44 13.22 11.80 9.07
Cu 51.69 37.67 57.80 165.50 51.60 14.40 16.00 9.20  24.43 30.71 37.68 14.50 26. 14
Zn 92.49  96.93 151.5 112.7 89.31 90.00 79.60 57.70  115.7 110.9 154. 4 103.0 110.6
Ga 18.85 18.49 18.67 17.57 17.91 18.80 19.00 15.90  19.11 20.36 20.34  20.00 19. 17
Ge 1.53 1.50 1.08 1.68 1.47 1.68 2.57 1.55 1. 65
Rb 231 214 344 211 221 252 247 233 169 169 158 155 190
Sr 79. 1 77. 1 65.4 79.0 89.3 81.3 86. 1 65.8 116 142 153 151 87.8
Zr 262 254 262 273 243 295 295 287 286 295 285 296 291
Nb 13.32 12.87 13.20 13.39 13.97 14.40 15.00 15.40  12.58 14.10 14. 17 14.90 15. 67
Ta 1.20 1.17 1.17 1.18 1.19 1.30 1.30 1.50 1.04 1.16 1.16 1.30 1.28
Ba 792 982 1128 1126 800 833 757 744 795 715 1161 734 919
Hf 6.99 6.58 7.05 7.36  6.28 9.60  9.40  9.30 7.55 7.58 7.64 9.10 7.67
Pb 48.64 53.54 75.93 65.00 32.41 35.20 35.90 63.60 36.42 119.00 95.47  21.50 80. 37
Th 26.02 27.56 22.86 23.16 23.32 27.10 27.30 26.30 21.17 19.28 19.23 21.30 23.28
U 552 5.72 496 527 510 6.40 6.20  6.20 4.73 4.19 4.08 5.00 5.03
La 46.60 50.98 44.26 51.65 48.80 48.89 48.88 52.16 44.69  45.35  46.42  47.75 54.33
Ce 92.69 100.6 89.72 100.5 96.80 88.91 91.95 100.7  89.44  88.68  90.39 87.70 107.3
Pr 11.30  11.90 11.15 12.16 11.93 11.85 11.78 12.76  11.04 10.91 11.24 11.89 13.39
Nd 41.63  43.79 42.60 44.23  44.11 43.37 42.85 46.71  41.09  41.47  43.06  41.54 50. 01
Sm 8.34 8.49  8.83 8.78 8.70  9.07 9.14  9.55 8.65 8.70 8.98 9.33 10. 28
Eu 1.21 1.24 1.10 1.18 1.14 1.25 1.24 1.27 1.59 1. 60 1. 60 1.58 1.62
Gd 8.38 8.81 9.23 8.59 857  8.38 8.37  9.03 8.78 8.77 9.19 9.06 10.29
Th 1.44 1.47 1.49 1.38 1.37 1. 46 1. 40 1.51 1.45 1. 46 1.49 1.54 1. 68
Dy 8.61 8.73 9.00 800 808 842 810 9.02 8.57 8.56 9. 06 9.18 10. 13
Ho 1.72 1.74 1.86 1.68 1. 66 1.78 1.70 1. 80 1.78 1.79 1.89 1.90 2.10
Er 4.69 4.72 5.0l 4.52 449 497 470 5.0l 4.90 4.94 5.27 5.40 5.72
Tm 0.69 0.70 0.71 0.66 0.67 0.77 0.72 0.78 0. 69 0.70 0.78 0.85 0.84
Yb 4.49  4.42 4.50  4.26  4.20 4.70  4.22  4.52 4.49 4.65 4.95 5.31 5.48
Lu 0.69 0.66 0.60 0.66 0.62 0.68 0.5  0.64 0.67 0.72 0.75 0. 80 0.83
Y 44.25 43.81 53.31 46.37 48.47 44.66 43.40 45.32  50.61 50.49  51.17  47.69 58.50
Nb/Ta 11.14  10.97 11.27 11.40 11.72 11.08 11.54 10.27 12.07 12.17 12.17 11.46 12.26
Sk 0.44  0.43  0.37 0.41 0.40 0.43  0.43  0.41 0.55 0.55 0.53 0.52 0.48

(La/Yb) y 7.45 8.27 7.06 8.71 8.34 7.46 8.31 8.28 7.14 6.99 6.73 6.45 7.11
(La/Sm) 3.61 3.88 3.24 3.80 3.62 3.48 3.45 3.53 3.33 3.37 3.34 3.30 3.41
(Gd/Yb) § 1. 55 1. 65 1.70 1. 67 1. 69 1.47 1. 64 1. 65 1.62 1. 56 1. 54 1. 41 1. 55

TE AP T AR 2 M3 il D1070-4 7 i E G A a0 52 15 FE B 7 v B2 ) I R AL 2 0 58 B[R] (02 3R 47 A2 Rt R A 27 3
JE LI Fe, 0F R i
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Table 3 Sr-Nd isotopic compositions of the Early Mesozoic acid volcanic rocks from Southwest Guangxi
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143 87
e Sm Nd Rb Sr 478m ﬁ " Nd 8Rb 36?
MY (x107%) (x107%) (x107%) ( x107¢) #nNg (‘“Nd)i 868y '
+20 +20

87 Sr
86 Sr

)» ena (1) tpy (Ga)

BB-1 8.486 43.79 214.1 77.14 0.117139 0.511984 +9 0.511793 8.0596 0.744817 +19
BB4 8. 695 44. 11 221.0 89.33 0.119153 0.511982 +6 0.511787 7.1861 0.747703 =13
D1070-1  8.653 41.09 168. 8 115.60 0.127295 0.512064 =8 0.511859 4.2338 0.729240 +18
D1070-3  8.983 43.06 247.6 192.90 0.126103 0.512033 +8 0.511830 3.7208 0.726949 +22

0.716189 -10.23 1.84
0.722178 -10.33 1.88
0.714425 -9.02 1.91
0.713929 -9.59 1.94

i :BB-1 ,BB4 #il D1070-1 ,D1070-3 AY#I4H Sr-Nd [ {7 2 HAE 43 5% FH 249. TMa Fil 246Ma 153
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Fig.3  Zircon SHRIMP U-Pb concordia diagrams of the Early Mesozoic acid volcanic rocks from Southwest Guangxi

TRAE M K3 B 43 BT 0 A 0K 5 A0 A SHRIMP i 2 (& Sr-Nd [R5 28 HOAE I 5 76 v U RL22 5 T M  BR Ab 7 A 5%
2) . WESEINBE AR  AEAL AUES TARAT T SHRIMP-IT A28 b FRIRI BEARAR 27 A0t BR Ak 2% T 55 92 56 %8 Micromass Isoprobe
PR A U-Pb A R AR, PRANA AT AR S BB an B & 5 B IR T (MC-ICPMS) F 58 AL,
FR I (2002) FIRF-4F (2003) () 308, A AR A 4b S [RIOLER U Prprifl NBS 987 FIsi gt & AnifE Sr-GIG AT i
TR P (122 18 ) 55 [5]) Berkeley Hb B4R 1.0 Kenneth 355 Nd [F)437 3 LA BRARHERE S Y La Jolla 1S5 %8 b i Nd-
R. Ludwig 322 Tsoplot(3. 23 BR) ( Ludwig,2003) GIG 4T W55 . E PRARHERE & NBS 987 il La Jolla 4351 Ky
AT, ST R AR 1, Y8t/ 8r = 0.710265 = 12 (20, n = 6) F¥ N&/'™ Nd =
RRHIGERAET 13 hA G RES  E R T TR 2L 0.511862 10(207,n=6) , A 19" St/* Sr F1' Nd/™* Nd
FE B AR P B A2 1 ~ 10mm BT JE AR5 763 AR BT Se/™ S = 0. 1194 1™ Nd/ ™ Nd = 0.7219 j#£7
FEBERENLIPBE I 200 H DL TR S Gk R, A1 stk BIE. TEAHRY Se-Nd [ 457 28 4347 I 2 O 35 Milg 45 (2002 ) A
WEAT T G000 T 0 o FIRS 1T AT, SRR T o 4 FRAISERR(2002) , Se-Nd R ALFR LA I 4 RS T3k 3

PEREF AT Se-Nd W0 3 HEI S . A A EEITE ME
TCE MM ICE NN 9 e b BB BT I R Ak 2 B 4 SyBrsEm
ST TRV 28 AR 4 A 3R T2 T A S50 3 S8 0, 4 AR i 7 -

RIZEAET WO, TR A X 5088 4.1 $A SHRIMP U-Ph EELER

(XRF) 7347, it 03 ARG 0 3R T L IEHE &5 5 B 7 M5 BN FBCEFE b (BANS) 41 20 AR ARIR A IE,
TEACICP-MS) AR B 7 K SHEIE AL (ICP-AES) 7387, 4550 P9 /s H AR (1 5 S0 285 S A 5 3 3 i U 2 A
By vk 00 5 06 O A S iR 22 K5 45 1F L Ramsey et al. Hn (P 2a) o —AME (A 6. 1) (1977 P/ Ph I 4F 1%
(1995) XA (1996) MIZ= k4 45 (2002) , 13 AAES G E Oy 985 £65Ma, 3 B AT B A 4 41T A0 28 B LA /Y 85
i BRI TR A RS TR 2 o BN Th/? U HAHAE 0. 14 ~ 0. 86 X A1 254k, Jo 11
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4 KRR P AR T il A Si0,-Na,O + K, 0 Ff# (a, & Le Maitre et al. ,2002) F1 Si0,-K,0 & f# (b, $& Morrison,

1980)

T 5 B 2R 5 49 FL 2R3k B Trvine and Baragar (1971) 5 (b) EH Ay E R (a) &
Fig.4 SiO, vs. Na,0 +K,O (a, after Le Maitre et al. , 2002) and SiO, vs. K,O(b, after Morrison, 1980) diagrams of the Early

Mesozoic acid volcanic rocks from Southwest Guangxi

The boundary between alkaline and subalkaline series is from Irvine and Baragar (1971). Symbols in Fig. 4a are the same as in Fig. 4b

AN LI K 4 S B B A ™ Ph/ P U R T AR S 7E 245. 2
~255.3 Ma Z[AJARA0 (6 1), 3TEAF B — S IO S5 45 i
>k 250 £2Ma(MSWD =1.3) (& 3 a) (HH i S mSAs K
TSR A.1.6.1.7.1.10. 1 F13. 1 [G40) , 35 AR I 2 (5 )
AE U-Pb I8 FIZE L (B 3) Uk T A RKE AE
JCIL SR T i Il 35 22 55 4 (D1070 ) Hr 5 A1 IR DAAT AR
miRh 3, ZBUBOR A G5 RVE 2 T e e N A S
/N A (18] 2b) |, J SR s 2 BURY ) 8 K 25 s
SEMPFRAE . 850 0077 Th/ P U HUfE7E 0. 13 ~0.57 IX (8] 45 4k,
Medidm (6.1, 111,112 F1 12, 1) &b, Hoe 0 24 3% % B 85 14
f*° b/ U AR IS 1E 236 ~254. 4Ma Z [ A8 (b (K 1) , %
BRI b 8 N EELAH I (9 S AT 1, 45 B — S ImARL
FBIAERE S 246 £2Ma(MSWD =1. 2) (& 3b) (FLrb i
AN AR 4.1,6.1,8.1,11.1,11.2,12. 1 F113.1 [&AM) .

4.2 FEMMETERMA

M2 ] LIE AR X KA B Si0, &5k 65.40%
~72.31% , J& TRMEA 2, Hoh FERE T AL e K I —adtim
21K LA Y SI0, SRR EAHXT K, Jy 65.40% ~72.31% ,
T B AR MR 2T O -\ — AN LA 1) S0, & i 4
IRES TR 69.39% ~T1.97% o TERR-HE (TAS) 22 & (&
4a) (Le Maitre et al. ,2002) 020, b0 kLA 8 T4t
A+ BCE ARETT A SR 8 B3 2L T AR
N KA FERRBCE. KA ALO, & B, 7
11.66% ~13.51% ZJf], -3 12.84% ,Fe,0] 3}y 4. 68% ~
8. 41% , -390 5.94% ; Ti0O, ,MgO . CaO . P,0, & &AL, -
PB4 5k 0.69% (1.04% . 1.98% 0. 15% . %51 Fn 45 %k

A/CNK =1.01 ~ 1. 28 (FEH1 4 1.09) , LA FE 6 4 4 1) 3 48
B 5 208 (K,0 + Na,0) S84 4. 7% ~7.63% , H K,0 &
F Na,0,K,0/Na,0 HAEASfb K, 7E 1. 54 ~5.05 Z[A], F1y
H2.33, HEMARY AF2IEE(o) 1,16 ~2.03 (71
1.64) , J8 TH5H LS 5 5 7F Si0,-K, O [&lfig (& 4b) (Morrison,
1980) |, ALIZH Je Ll va A e B A sk 25 410 DI, i Al /A 2
DIIEE S YN AT TS - W - YN =
X1, 7E Harker K% (& 5 ) H1, Fe,0] . AL,O, ,MgO . CaO,
TiO, .P,0, MnO #r & 5 Si0, & &2 0 W /Y M 56 % & | i
2 (XK,0 +Na,0) 5 Si0, & ik BIEA R, R i S it
TN FEEERT, IE R T A S A B h A W A A
A KA BRI A RS SR (AR BT S ) 1Y 40 B 4
ERRFRAER W] A X R AR PR S A SV s T
FEi e B e K LA R, B B RE B B BR L BRI
R

KOl AR SRR E ( X REE =227.8 x 107° ~274.0
x10°°)  FEERKL A AR ARG + o0 R BB K (18] 6a, c)
EATRVE W A M 4R B S LREE &4 4 AL 3 A, B
A T AAE] W19 A IR AE (La/Yb) y =6.45 ~8.71) ,{H
B LW R T EM 4 ((La/Sm)  =3.24 ~3.88, (Gd/
Yb)y =1.41 ~1.70) ; Eu 2 % B 2 (6Eu=0.37 ~0.55) , A
BN JALEEARXS L AL 2R Kl s Bu £ 5 TSR EL, 3=
WA AR T R A S R A I B 45 EH . £ TR i Hh
bR EIL R C R R R (& 6b, d) b, AR X B A A AR g
KA RIS EREF R AICE (LILE, 40 K. U Ba,Rb
F1'Th) , T Nb Ta £ Ti 55 =308 50 2 W 5 48, S i X AT
ReA R Z M5B A, 12k 5 Sanandaj-Sirjan 5 JI A
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Fig.5 Harker diagrams of the Early Mesozoic acid volcanic rocks from Southwest Guangxi

il (Omrani et al. ,2008) (9 i B AHL. B\ ki
HRIIEIY AL K AR i R T ZR R P (] 6b, d) S+
TCRMCITZR (] 6a, o) B SREA —E (& 6) , W& —F
IO A [l I R AL R 71

4.3 Sr-Nd RIfr=A R

3 AT LA AR KR A AR R L B9 Rb/
Sr i S 0.726949 ~ 0.747703," Nd/™ Nd L {H K
0.511982 ~0. 512064 , 3@ IE THE 900 46 W] 47 3R 20 L2
(Y Sr/% Sr). = 0.713929 ~ 0.722178, ('* Nd/™ Nd), =
0.511787 ~0.511859, ¢y, (t) = —10.33 ~ —=9.02, Mfk I,
G LA AR /20 L Y SR By v 0 SRR R 0 e

P (7St Se), LY ey () 11, EA AL St Nd 5473 41
FURRFAE B 7%, JCUR DX SRR AL, 3 s 4 0 25 b e 3 X
FEAE 76" St/ Sr ) -eng (1) TR CIELT) 1, T RE S 75 7 5
SRR IUZ IR, B8 At ) T EM T 36T, (R 45 EM T 2 43 58
WA ST TR KRN . Ol R Sm/ N (B
INT 0. 13 BB R 9 B L) i M A0 1
(Li and McCmlloch, 1996 ) , 3K 15 ¢,y #5224 08 1.84 ~
1.94Ga( 2k 1.89Ga) . T & IE Rl Sm/Nd L {E
BB LB IR DX AR 1 B AT 4 38 854 3R & 4R 35 14 1 e/
AEWS (Miller et al. ,1999) | [HY 1. 89Ga A fEFE/R T A X —IK
ol R EEE



802 Acta Petrologica Sinica %% %3 2011, 27(3)
1000 — 1000
E (a) E (b) ;
= A ’Q“"”
N ) AN f
. g \ Sanandaj Sirjan arc
© s . Sanandaj—Sirjan arc § 100 | \ ; !
E100 BT TSRS o [
= F N > B
é : / .'q g -
o [Lau back—arc basin =P 2 “ |2 oL
> [ — *~ == == T:j A~ =
% B ‘7-_*"* * X f’(—'::-——;—_ﬁ—_g_w’x \"J\ g
g ETMORB - e e e L TR L -
G 10 pxo° g [ x-
= N-MORB & F's Lau back—arc basin
r ——1i N\ B —BB 1 B3 2 1 -« o
L x—BR-3 x—BB-1 . 1 F N-MORB ——f\-6 4 Bb-l & BB-2
i b C x—BB-3 x— BR-1 1
L 4 2 = 3
1\IIII\V|||\|V|0.1I\IIlJI\lI\IIJIlJI\IlI\
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu RbBaTh U KNbTaLaCePbPr SrNd P ZrIIfSmEuTiDy Y YbLu
1000 g 1000 p—
F(C) F (D
C 2 [
i E
Sanandaj—Sirjan arc § 100 &
100 | o [
2 F ~ I
= 7L>.a_u~back*arc basin ;:: 10 &
=2 L Pl P E
& l:’M()Rl?_ L. X =3 K
S 10 --]:I(fM()RB : i :
& F K | A Lau back—arc basin
= - . - Ex - x
% B —o—D1070-1 ——D1070-2 —+—D1070-3 E —o—D1070-1 D1070-2 D1070-3
i —x—D1070-4 —x—D1070-6 ERRLOLE x—D1070-4 xD1070-6
1 S [ [ [S— —— IllOll1\11\11\111||1|111111|\

La Cec Pr Nd Sm Eu Gd Tb Dy Ilo Er Tm Yb Lu

RbBaTh U KNbTaLaCePhPr SrNd P Zr HfSmEuTiDy Y YbLu

Bl 6 AEVY R P AR SO SR R R E R (a, o) MR TR SRR (b, d)
TRoRE B AT A0 UG M bR AL B A Sun and McDonough (1989 ) ; Sanandaj-Sirjan 5988 k111 A 85 H Omrani et al. (2008) ; Lau Ji5 75 Hb K
AR B Ewart et al. (1998) ;N-MORB ,E-MORB 1 OIB %{#& 3 [ Sun and McDonough (1989)

Fig. 6 Chondrite-normalized REE patterns (a, ¢) and primitive mantle-normalized spider diagrams (b, d) of the Early Mesozoic

acid volcanic rocks from Southwest Guangxi

Chondrite-and primitive mantle-normalize values are from Sun and McDonough (1989). The data of Sanandaj-Sirjan island arc volcanic rocks are from

Omrani et al. (2008) ; The data of Lau back-arc basin volcanic rocks are from Ewart et al. (1998) ; The data of N-MORB, E-MORB and OIB from

Sun and McDonough (1989)
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(ELR I 51245 (1997 ) f255 72— AL I ALES 1 e [l 3522 44
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Fig.7 ¥St/* Sr(;y vs. &y (1) diagram of the Early Mesozoic
acid volcanic rocks from Southwest Guangxi

MORB, EM T, EMT mantle end-members are from Zindler and Hart
(1986) and Hofmann (1997) ; Upper crustal components GLOSS data

are from Plank and Langwair (1998) ; Lower crust data are from Ben

Othman et al. (1984)
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THAME (Nb/Ta =15.5 = 1) 1§ b {E (Jochum et al. ,1997) ,
T B 422 3T K il #5819 G {E ( Nb/Ta = 11 ~ 12) ( Taylor and
McLennan,1985) . am(t)-er/gﬁSr(i) Kt (B 7) Bn, A X
AR T EM I IX RS E A, 91 Hig T DL GLOSS (23R ARV
VU MR B A A MORB (IR A4 L, i 5 F bk
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Fig.8 Discrimination diagrams illustrating tectonic setting of the Early Mesozoic acid volcanic rocks from Southwest Guangxi
(a)-Rb/Zr vs. Si0, diagram (after Harris et al. , 1986) 5 (b)-Rb/30-Hf-Ta x3 diagram (after Harris et al. , 1986) 5 (¢)-Rb vs. Yb + Ta diagram
(after Pearce et al. , 1984) ;(d)-Rb vs. SiO, diagram ( after Pearce et al. , 1984); (e)-Si0, vs. Nb diagram (after Pearce and Gale, 1977)
(£)-(Nb/Zr) y vs. Zr diagram (after Thieblemont and Tegyey, 1994). Nb and Zr contents are normalized to Nb and Zr values to the primordial

mantle (after Hofmann, 1988)
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Table 4

Incompatible trace element ratios of the Early Mesozoic acid volcanic rocks from Southwest Guangxi

HE A Zr/Nb La/Nb Ba/Nb Ba/Th Rb/Nb Th/Nb Th/La Ba/La
B 19.48 3.53 64.89 35.63 17.58 1.83 0.52 18.34
KUPE (1740 ~20.49) (3.26~3.96) (48.31 ~85.43) (27.73 ~49.33) (15.13 ~26.05) (1.67 ~2.14) (0.45 ~0.56) (14.26 ~25.48)
ki 20. 44 3.34 60. 74 41.78 11.81 1.46 0. 44 18.17
KUPE (18.59~22.76) (3.20 ~3.55) (49.26 ~81.95) (34.46 ~60.39) (10.40 ~13.42) (1.36 ~1.68) (0.41 ~0.47) (15.37 ~25.02)

Ji s b 14.8 0.94 9.0 77 0.91 0.117 0. 125 9.6
N-MORB 30 1.07 1.7~8.0 60 0.36 0.025~0.071  0.067 4.0
E-MORB 4.9~8.5 0.06 ~0.08

Kt 5% 16.2 2.2 54 124 4.7 0.44 0.204 25
HIMU-OIB ~ 3.2~5.0 0.66 ~0.77 4.9~6.9 49 ~77 0.35~0.38 0.078 ~0.101 0.107 ~0.133 6.8 ~8.7
EMI-0IB 4.2~1L5 0.86~1.19  11.4~17.8 103 ~ 154 0.88~1.17  0.105~0.122 0.107 ~0.128  13.2~16.9
EMII-OIB  4.5~7.3 0.89 ~1.09 7.3~13.3 67 ~84 0.59~0.85 0.111~0.157 0.122~0.163 8.3 ~11.3

R UG HE (N-MORB \E-MORB , K fiti 52 \HIMU-OIB .EM [ -OIB \EM II -OIB f#)JC % H{E & Saunders et al. (1988 ) il Weaver(1991)

FR-F-44 Se-Nd [FIA2 R HAE A BR 220, ERFFIESE 7, A v
B KA R IX R 2400 EM LAY L g . EM T 7Y b g i
3 TN Ay A2 O ORI T B0 1Y) 7 TR ) B g A R AR TR A
JAM =4 (Hart, 1984 ) o A< IX Hh R4 L 1Y £ A58 20 4F 08
1 1.84 ~1.94Ga(F¥2k 1. 89Ga) , ifi A g 7t 1t 48248 i T R
Y 1 BRI R 1. 65 ~ 2. 14Ga(Li and McCmlloch, 1996 ;
Chen and Jahn,1998) , — 3 3 AR — 2, 5/~ HAl ek I F T
WA BT AR E 5S ZAH R R X

1 La-La/Sm [&lf# (€] 9a) A DR AR AR P KL
W R I L S 43I Wl 119 8 355 T 7E. Ba/ La-La/ Yb &1 fif (1] 9b)
& KULERE A 22 51T T A5 N 1T I B O AR A R AR e A
JRAF X, W 7R EAT 1S T 0 LR AR b 26 43 B I A G &R

AKRARFTREESZEI T b7 Wy A2 0 5 i T 4R 2, A X
Frp A AR KL e 1 IC B B B U (8] 6a) b HAT
WA Eu G570, R WE S WA AT A A R A (9 70 5
25 SAVER T Fe, 0] L AL O, \MgO,Ca0  TiO, .P,0, MnO & i
45 Si0, Fik W BRI R (B 5) , TRRR BN IR # 2
it R AR I RHS A B R A R R (g
BRETAE) B B A BT

EIRFFAE R A DI R AR AR KL T BE S T AR
B BAR G 2 18 v 58 0 0RF v DA P A 4 1 i PR I
2, AT RO b I el AR b e (R RIS AR TR T ) K TR
51 T M) S R R A K Ty T —E
(7 B 4 VR AN e st (oot AR i BRUA ) 19 [l 4
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T ) VY e ity , LA Y SR A A R S AL — B STAK
TR AN, pl AR Rl X 5 3 4 7 P )2, U
FEFRE T A R A B A S R, DR 38 A 4 F AR R
SR TE -1 B VR R TR AR 45 A 2 AR il
T T8 0 BUAR W R (B W FOAg 55 3¢, 1997 5 BRI AR 4%,
1999 ;Yan et al. ,2006)

SR, TEIRZE 571V g B AR - Bl s AL - 2 I —f
TEBES T RASRELEHTUR, LERS N —ER
AU IR, SR FRATTHE AR — A oty A QAR B )2 vh ik
T —£H MORB BRI IRAUFFAAE A A8 BT M K1, 3R
153 LA-MC-ICP-MS %547 U-Pb ¥ FI4E#S Jy 441 £3Ma (53¢
KR, BRFtR FAe 5 AR e s G 78 e B Rl AR AR
WA, RX PR RE L S5 IR A8 S0 IR KA R
A RUTEG RN R HX T — & ShE A 2 M L =&
GBS R EAEANE G, R R R R S
ZE MR A IR SZ B P B (PR B TR X5
W= JR,1985) SR £ E 455 (1998) X% BT A R IFA N
R AL A SRR, h- T B RS YUY, AT 4
SRA 12 25 5 XM T A R I (TR 2 AR, 2009)  BE A
RHEARBEMEVEEREEZR ™, B L FHER
FWIRE 0k E S R RN AR i — &
PIBURZA R TEN - A AR EE” SRR m,
Ab TR ARATRE I 5 TR T I8 A J2 2 1% SHRIMP 45
A U-Ph i FIAERS S 250 +3Ma (55 0Kk ;1 +J1 K4
Hu = B R B A B MBS 6 1 5 4 BT

LIRRHAER BT KB X N T A R BT =S5 R iE
SEMRAKAH TR T AR X Rl A2 4G MORB AR i S ok 1l 2
MZ—ZaIEY RO IREE W H E-MORB A EL P J Ll
BRI, DA S AR AR K LLA TR 8T ok LU IR 58 1 A
T AR AL B A VE B T AT AL A
T, R A — H s B rp = S W E B A A A A .

6 &5k

i I A B P R R AR AR R KL A A 2 AR
F AR IRAL S (R4 Se-Nd [0 3 BIBTSE , FAT 13 I LU T
JLEARIEAIR

(DAL VUM AL 255 T [ Kk 1l s 2 i T 246 =
2Ma, I B AR N AL LA T BT 250 + 2Ma, 4543 7 A2 9)
GERIR T, BT R R b A AR A - R 2 e R R T B P A
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(2) AR DXL AR AR L 5 T T2 R B ) e 0 5 1
KA F SR RO B RS TR A 0 R (W K U Ba,
Rb 1 Th) A 1702, 1 Nb Ta F1 Ti 455 17 58 o0 5 Fl
M EOCER WL 5 B, O HAT LR EM I ARAE A9 Se-Nd [/ iz 3%
LG, SR AT R b 0V FH T B B 12 9IS I 1 ek £l
FRHIE , T BESE AE I b iF I i rp P o (R AR AR TR ST) K
AR S 7 My S ) AR A R O A A I BT T
—E M B A s re Wi Ot (U RDIBUS 7) 19
[FIPEIR AT B 40

(3) AR B AR AR Crp) B K Ll e ORI SE B, O 55
AR E LRI 357 B e B AR 25 545 7Y
9 B AR AR AR AT 0 S DR e Dol 7 — A
Z i = F A EISIE 3§ B T AR ORI AR BB bR K AR Rl AR
AL

Bigt  ZInERAMEA R E NS RIS RE A T e %
AR L RS R 2R T AR R B AR R S
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