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Fig. 1 Tectonic location ( a) and geological sketch map ( b) of the Xialuoxing area in Southeast Guangxi
(after Wang Lei et al. , 2016&)
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Fig. 2 Photograph of the Xialuoxing volcanic in southeastern Guangxi: (a),(b) columnar jointing; (c¢) rhyolite; (d) xenoliths
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Fig. 3 The Plan (a) and geological section (b) of the
Xialuoxing volcanic in southeastern Guangxi
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4— coarse antiporphyrite and pharitic porphyry ; 5—Tlate rhyolite
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Fig. 4 Photomicrographs of the Xialuoxing volcanic in Southeast Guangxi Province
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(¥ Peccerillo and Taylor, 1976)
Fig. 7 TAS Diagram for the Xialuoxing volcanic rocks in
southeastern Guangxi( after Peccerillo and Taylor, 1976)

de Barros et al. , 2010) ., FA7A M| & 7 F i Fngk
b, e 4 AN A (08,18,23 .25) B AR I AR X 5%
(43 9M 343+5 Ma . 289+5 Ma 305+6 Ma 288+3
Ma) , AH R A4S A EL 35 52 4 1Y) P9 50 405 4 i 02 (B BR A%
D(E 5), ATRE 24k AR B A, RE 23 PES A
(2O Ph/ ™ U I A4 E 7 244 ~ 256 Ma, JITAF-
PIAERSE Sl 249.9+1.6 Ma (MSWD=1.9) (&l 6),
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3.2 ¥ExnZE
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2~F 4, FRITEHBA WM TR w (Si0,) A
60.36% ~ 73.93%; w ( K,0 + Na,0) 4 5.51% ~
6.67%,w (K,0)/w (Na,0) A A 1.32 ~3.20; w
(ALO,) 4 12.29% ~ 14.43% ; w ( Ca0) Hg 1.23% ~
4.01% ; B FNFE 5 A/CNK 4 0. 88~ 1. 26 ; Mg"(H Ay
27.36~36.83, 1E w(Si0,)—w(K,0+ Na,0) [ fi
o PN RE B T AT 2 Ll — R TR AR
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186. 48x107°~233.04x107°, X LREE/ Y HREE 4T
8.93~10.51, (La/Yb) , /v F 10.59 ~ 13. 56, ( La/

Sm)y T 3.99~4.65, (Gd/Yb)y T 1.70 ~
2.09, 8 5%Hs + & 48, H LREE 5 HREE 5574 H
s A TR A R A UR Y A h 4R
(&l 9a) 285 Lo A th A BE , 7318 W i, JE 7 A1
XPFE BB Eu 0 5%, 8Eu fEAT T 0.35~0. 61
Z ), Rl TR Rl i 2% 22 1L A b oA AR A

TEI O R R i g bR vE A ik ] (& 9b)
W1 75 i Ta Nb P \Ti %5558 IC K Fl Ba, Sr 5555
AICE  FXTESE Th U Zr HE Ce 25 55358 0 E M
Rb K. Th ¥ A TC R, Bon ikl 75 Bk ik 2= Fr
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J(08,18.23.25) By HE/"Hf {5 K 0.282299 ~
0.282325 X R &, () H=9. 00~ -10. 65, — i Bt
Hf BEECARRE (T, ) 239108 1. 31~ 1.36 Ga, BB Hf
FERAEWS (T, ) N 1.91~1.98 Ga, iX 4 o047 4
97 Yb/"THf {2} 0. 039717 ~ 0. 065831, Yb HJ 5 i+
ARAR S, R34S 6 HE [0 28 4Rt 45
Nz AT SRR, AR 23 A4 A AR TOHE TTHE A
AL T 0. 282215 ~0. 282436 Z [, &,,(1) A —14. 50

)
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(¥ Piccoli, 1989)
Fig. 8 K,0—Si0, Diagram for the Xialuoxing volcanic

rocks in southeastern Guangxi ( after Piccoli, 1989)
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Fig. 9 Chondrite-normalized REE patterns ( a ) and

primitive-mantle-normalized incompatible-element

spidergrams (b)
of the Xialuoxing volcanic rocks in southeastern Guangxi (
after Sun and Mc¢ Donough, 1989)

~—6.61<0, %1 1 BB BE HE BEECAR I (T, ) N
1.17~1.49 Ga, — BBt Hf #E0AFERE (T, ) 4 1. 70~
2.20 Ga, BB Hf B4R 2 K T K s g
BUAEHS 249.9x1. 6 Ma, WA IR IX il Z G 7Y
SR A4

4 e

4.1 FERHEK

1 225 J7 5 B DX 3, o o8 A ¥ % 2 JE
RABEBEE , FOE B AR A Ry 2 i et (R TE
R B ARG T N2 B ACE
W5 R AR WA h 249. 9+ 1.6 Ma, J& B S 9 55 08 1% 3 ™
Y1, 5REE AL R A AR (233 ~255 Ma, 31 H 41K )
Bl ) —8, AT ATERETE RS T KL AR AR A

() KL I 2 TP oRAS 2 A RN SO 85 /1 SHRIMP
U-Pb S FI4ERY 43 5 R 246 £ 2 Ma Fl 250 + 2 Ma
(BN, 2011) MM B = B RER LA
SHRIMP #5471 U-Pb 4E#$h 229. 3£7. 6 Ma( XI5 4,
2012) , FEAE 3% SR TH R REL TR ARAS 2 N BE K
Jotb 5 B 819% WY RE JE 4% 1 U-Pb AR I B AE
235+2. 7~258+4. 8 Ma Z[H]( E&%, 2018), I
AR ST 4 SRR I g BRSO kLG 3l
4.2 HAKE

META FE TG R ERE T E TP K
g Si0, &4 (60.36% ~73.93%) , FX} & B
(ALK=5.51% ~6.73%) ,K,0 & &% & (3.79% ~
4.94%) ,TiO, & 8% (0.19% ~ 0.65%) , K,0/
Na,O fH> 1, J& i B —40 Bk i . 7Efd i T R
U M AR AL E 4 LA, B R 5 5 Ta \Nb P\ Ti
Rt E M Ba, St R A TLE X E L Th,
U.Zr Hf Ce % & &3 T E M Rb K, Th 555 4 70
R, e e Ry B ff P B R Eu 85500555, R
R R LA P RRAIE . DR 5R 3 B, e RO 2
IRAER A A — A & Cr( 500107 ~600%107°)
TUER F R RN A O A R A Y o B
ZhAER B Cr B AR (Wilson, 1989), F &4
KA BA AR Cr R & AR, R H A R
AR MEMTI LA, HE TR ZRA
(OIB) (Zr/Nb=5.83) , P& & k& BHA R Ze/
Nb {E (13.43~19.30) , HEBR T2k F R0 Bl b e 1) mT
e (Zhao Junhong, 2007) , SCHA A2, Mg
L 0 W 0 R 2 7 Y S VR 1) A B S B, B e
FERL AT B A A0 M (E 4K (<40) | T Mg >45 (1)
A W] e A AE Hb g W BT A9 i A (Rapp and
Watson, 1995; faffl§%5, 2021) , FE A kilis Mg"
AR (27. 36~ 36. 83) , KHIREF I AR 5 1& A I
AHHAEH (Sun and McDonough, 1989) ., HiF Nb/Ta
(B I 8 43 Rl RN R 2 SR 25 i o S R v i 84k
FEH /N, Nb /Ta B K1) 25 548 A B U X o A
[ B 25, PR AT 3 5k Nb/Ta {EBF9E 45 36 (5 — 18 /R
JH A b Ak 72 ( Barth et al. , 2000) , Rk
A Y Nb/Ta {HAE 10. 38 ~13. 00, % T J5 1A H s
FCfE(Nb /Ta=17.4 + 0.5) Fl 75 5 Hob& A ( Nb/
Ta=15.5+ 1.0) (Jochum et al. , 1997) , 5 K[
AIHEAE( Nb /Ta = 11~12) ( Taylor and Mclennan,
1985) #zilr . MHEAH8/R B L fcE T H Al ok
E, A& kil#A Nb /La Nb/Ce Nb /U .Ce /Pb &
43 540, 27~0.33.0.13~0. 16,2. 96~5. 63 0. 001
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Table 5 Lu—HT isotope composition of the zircons from the Xialuoxing volcanic as measured by using LA-MC-ICP-MS

~0. 985, L AIK F J5L 4 Hu& (Nb /La =~

W 255 | n(70Yb)/n(THE) n("Lu)/n (" HY) n( " HE) /n( " H) Tow | Topu .
S Ol [ Te | Wl | e | W | e | | Oy | O | o] e
TW12-1161-2-01 248 | 0.056819 | 0.000627 | 0.001547 | 0.000013 | 0.282332 | 0.000009 | 1318 | 1933 | -15.56 | —=10.37 | -0.95
TW12-1161-2-02 244 | 0.062666 | 0.000277 | 0.001695 | 0.000008 | 0.282325 | 0.000009 | 1333 | 1953 | —15.81 | —=10.73 | -0.95
TW12-1161-2-03 248 | 0.035290 | 0.000469 | 0.000976 | 0.000012 | 0.282377 | 0.000009 | 1235 | 1826 | -13.96 | -8.68 | -0.97
TW12-1161-2-04 251 | 0.054352 | 0.000296 | 0.001464 | 0.000004 | 0.282436 | 0.000009 | 1167 | 1697 | -11.87 | -6.61 | —0.96
TW12-1161-2-05 251 | 0.043048 | 0.000598 | 0.001188 | 0.000013 | 0.282311 | 0.000012 | 1334 | 1974 | —=16.29 | —=10.98 | -0.96
TW12-1161-2-06 247 | 0.059788 | 0.000199 | 0.001576 | 0.000006 | 0.282380 | 0.000010 | 1251 | 1826 | -13.86 | -8.69 | —-0.95
TW12-1161-2-07 252 | 0.048024 | 0.001107 | 0.001291 | 0.000025 | 0.282335 | 0.000009 | 1305 | 1921 | —15.45| -10.13 | -0.96
TW12-1161-2-08 343 | 0.065831 | 0.001566 | 0.001711 | 0.000033 | 0.282315 | 0.000010 | 1348 | 1918 | =16.16 | =9.00 | -0.95
TW12-1161-2-09 253 | 0.053293 | 0.000617 | 0.001551 | 0.000024 | 0.282279 | 0.000013 | 1393 | 2048 | —17.43 | —12.14 | -0.95
TW12-1161-2-10 251 | 0.061692 | 0.000787 | 0.001817 | 0.000030 | 0.282215 | 0.000019 | 1495 | 2195 | -19.71 | —=14.50 | -0.95
TW12-1161-2-11 253 | 0.049200 | 0.000481 | 0.001312 | 0.000009 | 0.282373 | 0.000012 | 1252 | 1836 | —14.11 | -8.78 | —-0.96
TWI12-1161-2-12 255 | 0.032556 | 0.001332 | 0.000878 | 0.000030 | 0.282361 | 0.000010 | 1254 | 1856 | —14.52 | -9.07 | -0.97
TW12-1161-2-13 252 | 0.057751 | 0.000172 | 0.001526 | 0.000007 | 0.282380 | 0.000010 | 1249 | 1823 | -13.86 | -8.59 | —-0.95
TW12-1161-2-14 254 | 0.051226 | 0.000440 | 0.001329 | 0.000007 | 0.282383 | 0.000011 | 1238 | 1813 | -13.75| -8.39 | -0.96
TW12-1161-2-15 251 | 0.053979 | 0.000473 | 0.001449 | 0.000011 | 0.282289 | 0.000011 | 1375 | 2026 | —17.09 | —=11.81 | —-0.96
TW12-1161-2-16 252 | 0.049641 | 0.000516 | 0.001308 | 0.000009 | 0.282371 | 0.000010 | 1255 | 1841 | -14.19 | -8.87 | —-0.96
TW12-1161-2-17 248 | 0.051335 | 0.000253 | 0.001354 | 0.000003 | 0.282397 | 0.000010 | 1220 | 1786 | —13.27 | -8.04 | —-0.96
TW12-1161-2-18 289 | 0.053579 | 0.000502 | 0.001469 | 0.000009 | 0.282299 | 0.000010 | 1361 | 1981 | -16.72 | —=10.65 | -0.96
TW12-1161-2-19 256 | 0.073924 | 0.000586 | 0.001976 | 0.000011 | 0.282298 | 0.000009 | 1382 | 2009 | —16.77 | —=11.49 | -0.94
TW12-1161-2-20 246 | 0.047831 | 0.000873 | 0.001271 | 0.000018 | 0.282269 | 0.000012 | 1397 | 2073 | —17.80 | —=12.61 | -0.96
TW12-1161-2-21 255 | 0.052978 | 0.000556 | 0.001359 | 0.000010 | 0.282428 | 0.000010 | 1176 | 1713 | -12.18 | -6.80 | —-0.96
TW12-1161-2-22 244 | 0.056842 | 0.000164 | 0.001474 | 0.000007 | 0.282290 | 0.000009 | 1375 | 2029 | -17.06 | —=11.93 | -0.96
TW12-1161-2-23 305 | 0.039717 | 0.000538 | 0.001046 | 0.000014 | 0.282325 | 0.000010 | 1311 | 1910 | -15.82 | -9.32 | -0.97
TW12-1161-2-24 245 | 0.054872 | 0.000507 | 0.001483 | 0.000015 | 0.282368 | 0.000010 | 1265 | 1854 | —14.29 | -9.14 | -0.96
TW12-1161-2-25 288 | 0.041597 | 0.000228 | 0.001112 | 0.000006 | 0.282320 | 0.000011 | 1320 | 1932 | -15.99 | -9.88 | -0.97
TW12-1161-2-26 247 | 0.052339 | 0.000391 | 0.001368 | 0.000009 | 0.282316 | 0.000009 | 1334 | 1968 | —16.13 | —=10.94 | -0.96
TW12-1161-2-27 250 | 0.039044 | 0.000667 | 0.000993 | 0.000015 | 0.282351 | 0.000009 | 1273 | 1885 | -14.91 | -9.59 | -0.97
O B S SRR B DHRS B0y (1) Ty A Ty (ARSI T 0945 A7 U-Ph AR AT AU T
[n ]76Hf)] ) [n(mLu) R [ ]76Hf)] [n(”(’Hf)]
n(7HD L La(THn LT ' n("7HI) C7HD) 1y
eye(1) = 10000 - 1bs Tyy=— - Indl+
n( OHF) n (" Lu) N A n (" Lu) n( 0 Lu)
[n T | ono [11( T | e Y [11( 7 hf) ] [ ("HI) ] -
n(7Lu)
feem Iy [”< "HI) ] .
Tosa= Tomi= (Toyy= 1) + s frwne = 1;  HriA("Lu)= 1.867x107""/ a (Soderlund et al. , 2004) ;
Joe™ fow n(°Lu)
[’1( ]77Hf) CHUR
176 ]76 176 176 y1¢
[”< ) [" i ] HORERREA [ nt_Lu) ] = 0.0332, [w = 0.282772( Blichert-Toft et al. ,1997) ;
n("HF) n( """ HF) HE) I e n(""Hf) CHUR,0
n( L) n( TOHE) - n("Lu)
[T = 0. 0384, [T = 0. 28325 ( Griffin et al., 2000 ); [T = 0. 015,
n( '"Hf) n(""Hf) n(THE) 1 gy
(" Lu) (76 Lu)
(] e ],
Jec = =i fs= fuwnes fom = —— 1;  t FEE AR,
n("Lu) n("%Lu)
[n( THY) CHUR [n( THF) ] CHUR

1. 02 Nb/Ce =

0.4 Nb /U= 47+10,Ce /Pb= 25%5) ( Hoffman et

al. ,

1986; Daley, 2000) , 5 Kl #i5¢{H (Nb /La=~

0.69 Nb/Ce=0.33 . Nb /U =

7~10,Ce /Pbh=4)

(Wedepohl , 1995) AHXf 8¢ il , BLAh, T A kLA

La/Sm Rb/Sr {H45)

WK 6.19~7.20.2.65~3. 67,11
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TR A K B (La/Sm>4. 5 ( Lassiter and Depaolo,
2013), Rb/Sr > 0.5 ( Wilson, 1989; 5K jk B %5,
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Fig. 10 C/MF—A/MF Diagram for the Xialuoxing volcanic
rocks in southeastern Guangxi (after Altherr et al. , 2000)
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Fig. 11 Zircon Hf isotopic features for the Xialuoxing
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volcanic rocks in southeastern Guangxi ( after Zhou Jie et

al. , 2013)
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The discovery and petrogenesis of Early Triassic volcanic vent
in Southeastern Guangxi

NONG Junnian" , SUN Minghang® , GUO Shangyu® , LI Changming" , WEI Shoudong"
QIN Chuli”, ZHAO Zining" , ZHOU Hui" , ZHANG Peng"
1) China—ASEAN Geological Cooperation Center, Nanning, 530023 ;
2) Guangxi Institute of Geological Survey, Nanning, 530023
3) Guangxi Mineral Resources and Reserves Evaluation Cenire, Nanning, 530023

Abstract; Located at southwestern convergence belt of Yangize and Cathaysia Massifs near Xialuoxing village,
Rongxian county, southeastern Guangxi Zhuang Autonomous Region, the Early Triassic volcanic vent ( pipe) is
highly significant in studying the Indosinian regional tectonic evolution of South China. The vent consists of a suite
of cryptoexplosion breccia, rhyolite, trachyandesite porphyrite, felsites porphyry, with columnar joints, and shows
characteristics of super-hypabyssal intrusion and effusive facies. The LA-ICP-MS zircon U-Pb dating of rhyolite
from the vent gives a weighted average age of (249. 9 + 1. 6) Ma (MSWD = 1.

eruption age of volcanic rocks and suggests the production of Early Triassic magmatism. Geochemically, the

9), which represents the

intrusive rocks belong to shoshonite to high potassium-cale alkaline series, with low TiO, content, high K,0 / Na,O
ratio, obvious depletion of high field strength elements such as Ta,Nb P, Ti, and are typical of the arc volcanic
rocks. Zircons of these rocks have eHf(t) values of —14. 50 to —6. 61, with corresponding single-stage Hf mode
age (Tpy) 1. 17 ~ 1. 49 Ga and two-stage model age (T, ) ranged from 1. 70 to 2. 20 Ga. Comprehensive data
analysis on the geochemistry, Hf isotopic characteristics of zircon and regional geology suggest that the Xialuoxing
volcanic rocks were formed by melting of the Paleoproterozoic meta-sedimentary rocks in an extensional tectonic
setting. Heat input associated with the upwelling of asthenosphere mantle might have played an important role in
crustal melting and crystallization of the granitoids. Geodynamically, the formation of the Xialuoxing volcanic rocks
were related to the subduction of the Paleo-Pacific plate.

Keywords : volcanic vent; Early Triassic; LA-ICP-MS; zircon U-Pb dating; Hf isotope; geochemistry
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