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Geochemistry of Quaternary basaltic volcanic rocks of Weizhou island in
Beihai City of Guangxi and a discussion on characteristics of their source

LI Chang nian, WANG Fang zheng and ZHONG Cheng_sheng
( Faculty of Earth Science, China University of Geosciences, Wuhan 430074, China)

Abstract: Weizhou island in Beihai City of Guangxi is the largest Quaternary volcanic oceanic island in China.
The surface of the island is covered with Middle Pleistocene ( Q2) basaltic volcanie rocks of effusive facies, Late
Pleistocene ( Q3) sedimentary pyroclastic rocks of air_fall accumulation facies and Holocene ( Q4) basaltic volcanic
rocks of explosive effusive facies. Among them, Middle Pleistocene is dominated by basalt whereas Holocene by
basanite or picritic basanite, with the former having higher Si0; and lower MgO than the latter. In geochem-
istry, these basaltic rocks are enriched in light rare earth elements without Eu anomaly and strong incompatible
elements without Nb anomaly. These rocks have lower Th/La (0. 14~ 0.28), La/Nb (0.52~ 0.91), Rb/Nb
(0.45~ 1.09) and ¥Sr/*Sr (0. 703 52~ 0. 704 43) ratios and higher ENd values (+ 3.2~ + 5.2) than other
Cenozoic basalts in South China. These characteristics show that Late Pleistocene volcanic rocks were formed
through fractional crystallization of olivine and plagioclase, that Holocene basaltic volcanic rocks represent prima-

ry magma formed by partial melting, and that crustal contamination seems not important in the formation and
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evolution of these two sorts of magma. Based on tracing of trace elements and isotopes, the authors infer that the

source of voleanic rocks in Weizhou island is the same as that of the oceanic island.

nated from asthenosphere without the involvement of lithosphere components.

The magma must have origi-

Weizhou island represents as

thenosphere window in epicontinental lithosphere of South China. Therefore, it is inferred that there exists a

sub_plume in the depth of Leiqiong region and Beibu Bay, which belongs to Nanhai sea mantle plume whose ac

tivity lasted until Holocene.
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Fig. 1 Lithofacies and geological sketch map of Weizhou and Xieyang islands
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1 —iddingsitized olivine basalt ( effuisive facies): 2 —agglomerate_bearing tuffaceous gritstone (littoral sedimentary facies +  air_fall accumulation far

cies) ; 3 —agglomerate_bearing layer voleanic breceia ( pyroclastic flow facies) ; 4 —agglomerate_bearing volcanic breccia ( semisolidified near_crater
air_fall accumulation facies) ; 5 —stratigraphic attitude; 6 —crater; 7 —geological boundary: 8 —lithofacies boundary; 9 —mnormal fault: 10 —spherr

cal weathering: 11 —columnar joint: 12 —volcanic bomb; 13 —percussion and quake subsidence structure: 14 —slacktip of great block; Qs —

Miocene Shimaoling Formation; (35 —Pliocene Huguangyan Formation: Qe l —lower member of Holocene E’ yushan Formation; Qge2 —upper

member of Holocene E’ yushan Formation
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Table 1 Chemical composition of volcanic rocks of effusive facies in Weizhou and Xieyang islands

s 1 2 3 4 5 6 7 8 9 10 11 12 13 14
FEGS wdl w52 w9l w92 wlI23 w204 w223 w251 x291 wldl wld3 wl67 wl69 x292
M EAT e RSk RSk LYOAE AL B R R BS0L 85600 @A WA R

I8 Q> Q> Q2 Q2 Q2 Q2 Q2 Q2 Q2 Qa4 Qa4 Qa4 Q4 Q4
Si0, 49,83 49.91 50.56 50.05 47.46 49.12 46.34 49.00 49.47 45,18 47.85 41.61 43.08 43.29
TiD» 2.01 2,12 2.18 2.15 2.47 2.08 2.48 2.44 2.25 2.38 2.26 2.34 2. 14 2.19
AlO4 1319 13.27 14.47 14.22 14.46 13.86 12.36 14.23 12.87 11.97 11.87 11.81 11.44 11.15
Fea05 2.96 3.24 3.19 3.69 9.07 4. 38 5.45 5.72 4.39 3.36 4.05 5.29 5.33 4.52
FeO 7.20 7.03 6.70 6.07 3.43 6. 38 5.97 5.58 6. 62 7.87 7.05 6.25 5.50 6. 83
MnO 0.15 0.15 0.15 0.19 0.15 0.28 0.16 0.15 0.15 0.17 0.19 0.17 0.19 0.17
MgO 8. 85 8.52 6.08 6.45 6. 45 6. 42 9.11 6.18 8.49 9.97 9.69 12.89 13.14 11.20
CaO 9. 82 9. 80 9.95 9.58 8. 14 9.78 10.58 8.91 9.52 9.96 9.77 10.30  9.01 10. 39
Na,O 3.02 2.95 3.11 2.85 2.56 2.85 3.75 2.79 2.94 3.47 3.49 2.64 2.04 3.51
K-0 1. 50 1.57 1.84 1.73 1. 69 1. 64 0.78 1.93 1.37 1.92 1.78 1.43 1.75 1. 54
P20s 0.48 0.49  0.54 0.54 0.68 0.53 0.83 0. 66 0.55 0.78 0.75 0.74 0.78 0.99
H>0 0. 62 0.64  0.84 1.98 2.63 1.76 1. 60 1.76 0. 80 2.37 0.78 3.00  4.33 318
CO, 0.11 0.09 0.14 0.23 0.57 0. 68 0.28 0.28 0. 34 0. 34 0.17 1.25 1.02 0.23
Total 99.74 99.78 99.75 99.73 99.76 99.76 99.69 99.72 99.76 99.74 99.70 99.72 99.75 99.19
* [Mg] 0.62 0. 60 0.52 0.50 0. 50 0.53 0.60 0.50 0.59 0.62 0.62 0.68 0.70 0. 64

Q2 AP HEFR L, Qu AT IE, 9 A1 14 %5 FEST FURHFR B, SUACRERST FOBM &, RS 0TS A . * [Mg]= Mg/ Mg+ Fe?* o MR
S9N AEAT IR e, BT R AR L B2 3080K 1 L3 (0 XA £ O e i s, 40 BT R EE( RSD% ) /N T 0.9.
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Fig. 3 Covariant relation between Mg0O and other oxides for volcanic rocks in Weizhou and Xieyang islands
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Table 2 REE and trace element abundances of volcanic rocks of effusive facies in Weizhou and Xieyang islands
S 1 2 3 4 5 6 7 8 9 10 11 12 13 14
B wd 1 w32 w9 1 w92 wi23 w204 w223 w251 x291 wld4l wld43 wl6T7 wl69 x292
La 18.77 17.55 35.3 26.11 28.76 20.34 38.59 39.69 22.25 36.37 35.87 32.19 36.11 46.25
Ce 41.66 41.15 61.81 54.00 56.40 46.04 80.31 56.68 47.56 77.46 75.41 7T1.75 74.93 94.77
Pr 5.62 5.71 9.26 6. 65 7. 18 6. 29 9.97 10.20  6.16 9. 40 9.21 9.07 9. 15 11.36
Nd 22.19 22,98 39.92 26.92 29.02 23.61 36.34 41.23 24.50 35.33 34.57 34.45 32.58 42.51
Sm 4.99 5.07 8. 26 5.68 6. 27 5.20 7.54 8.28 5.65 7. 30 7.27 7.17 7.00 8.43
Eu 1.73 1.76 2.95 1.96 2. 19 1. 87 2.48 2.91 1.99 2.43 2.38 2.39 2. 31 2. 80
Gd 4.49 4.59 8. 90 5.13 5.83 5. 18 6. 38 8. 17 5. 40 6. 39 6.31 6.22 6. 33 7.26
Th 0. 68 0. 68 .26 0.75 0. 85 0.74 0.93 1.13 0.79 0.92 0.91 0.90 0. 88 1.03
Dy 3. 34 3. 38 6. 48 3.65 4. 29 3.72 4. 34 5.50 3. 89 4. 38 4.42 4,33 4,32 4. 80
Ho 0.55 0. 56 1.13 0.62 0.72 0.67 0.73 0.94 0. 65 0.73 0.74 0.71 0. 74 0.79
Er 1.41 1. 41 2.94 1.54 1.79 1.71 1.72 2.34 1.61 1.75 1.83 1.74 1. 83 1. 86
Tm 0.19 0.20 0.38 0.22 0.24 0.23 0.24 0.31 0.22 0.24 0.25 0.24 0. 25 0.25
Yh 1. 04 1. 06 2.06 1. 18 1. 30 1. 15 1.22 1.61 1.19 1.25 1.35 1.26 1. 35 1.23
Lu 0. 14 0.15 0.29 0.16 0.17 0. 16 0.16 0.22 0.15 0.17 0.18 0.17 0. 19 0.16
Y 14.62 14.94 36.36 16.23 18.99 31.08 18.69 33.53 17.46 18.89 19.44 18.63 19.44 20.39
ZREE 121.42 121.19 217.30 150.80 164.00 147.99 209.64 212.74 139.47 203.01 200.14 191.22 197.41 243.89
LREE/HREE  3.59 3.49 2.63 4,12 3.80 2.32 5.09 2.96 3.45 4.85 4. 65 4.59 4. 59 5.46
(La/Yh) n 11.67 10.71 1109 14.33 14.31 11.44 20.45 1595 1210 18.83 17.18 1652 17.30 24 33
HEu 0. 90 0.92 0.75 0.90 0. 86 0.91 0.90 0.62 0. 90 0.92 0.91 0.93 0.91 0.91
Cr 278 279 226 376 308 269 360 286 520 259 285 253 256 291
Ni 192 192 102 186 187 143 250 180 388 215 223 206 210 249
Co 52.6 54.1 47.3 47.9 42.7 458.6 56.7 45.3 48.4 55.4 53.9 54.2 51.6 51.7
Cu 50.2 55.0 58.2 52.9 62. 5 54.8 56.8 57.9 43.9 58.1 59.1 54.5 46. 2 48.5
Ph 23.3 21.9 9.1 313 18.9 122 11.6 12.1 19. 1 34.8 7.7 32.8 16.6 31.3
Zn 134 128 132 110 144 118 141 150 127 141 139 138 138 123
Se 22.0 22.\% 22. 8 19. 8 23.9 22.8 23. 4 21.1 19.3 22.4 23.1 21.6 21.1 19. 4
\Y 161 172 187 189 211 170 185 212 203 195 176 186 184 178
Rb 33,1 33.2 39.3 32.5 33.1 34.5 72.7 39.6 21.6 33.4 27.5 30.2 29.0 31.9
Sr 734 755 871 672 695 737 1103 674 602 1219 991 969 740 1201
Ba 418 370 510 415 546 379 580 730 379 513 498 432 423 564
Cs 0. 94 0. 61 0.39 0.54 0. 67 0. 31 1.26 0.75 0. 37 0. 76 1.03 0.74 0. 20 0. 49
Ga 22.7 24.0 27.2 22.8 26. 1 25.1 25.0 25.3 21.3 24.7 25.2 22,7 23.0 21.0
Be 1. 37 1.53 1.99 1.50 1. 47 1. 56 2. 16 1.14 0. 86 2.07 2.12 1.94 2.06 1.92
Nh 35.8 37.9 42.6 37.5 47.7 38.0 68.3 43.5 32.1 64. 6 61.6 60.5 56.7 70.3
Ta 2.17 1.98 2.28 2.43 2. 84 2.23 3.95 2.82 2.32 3.62 317 372 328 4.09
Zr 149 153 174 155 180 159 220 178 143 220 210 202 202 207
Hf 3.58 3.23 3.70 3.93 4,27 3.57 4. 84 4.55 379 4. 84 4,28 4.74 4.53 4.62
Y 17.7 18.0 44.5 17.5 22. 4 37.9 22.2 38.7 18.4 22.6 23.9 21.7 22,2 23.1
Th 3.47 1.23 1.67 6. 49 4. 01 1.75 4.43 6.06 5.78 4. 14 2.79 7.10 4. 36 12.90
U 1. 59 0.32 0.22 2.99 2.06 0.43 1.58 2.14 1.03 1. 31 0.69 5.17 2.30 5.53
TalHf 0. 60 0. 61 0.61 0.62 0. 66 0.62 0. 88 0.61 0. 61 0.74 0.74 0.78 0.72 0. 88
Zr/ Nb 4,2 4.0 4.1 4.1 3.8 4,2 3.2 4.1 4.4 3.4 34 3.3 3.6 3.0
La/ Nb 0.52 0. 46 0.82 0.69 0. 60 0.53 0. 56 0.91 0. 69 0. 56 0.58 0.53 0. 63 0. 66
Ba/ Nb 11.7 9.8 11.9 11.1 11. 4 10.0 8.5 16. 8 11.8 7.9 8.1 7.1 7.5 8.0
Rb/ Nb 0.92 0. 87 1.05 0. 87 0. 69 0.91 1.09 0.91 0. 67 0. 52 0. 45 0. 50 0. 51 0. 45
ThiNb 0.097 0.032 0.039 0.17 0.084 0.046 0.065 0. 14 0. 18 0.06  0.045 0.12 0.077 0.18
Cel Nb 1. 16 1.09 1. 45 1. 44 1. 18 1. 21 1. 18 1.30 1. 48 1.20 1.22 1. 19 1.32 1.35
Th/La 0. 18 0.07 0.05 0.25 0. 14 0.09 0.12 0.15 0. 26 0.11 0.08 0.22 0.04 0. 28
Ba/ La 22.27 21.08 14. 4 15.9 18.9 18.6 15.0 18. 4 17.0 14. 1 13.9 13. 4 11.7 12.2
Th/Yh 3.3 1.2 0.79 5.5 3.1 1.5 3.6 3.7 4.9 3.3 2.0 5.6 3.2 10. 5
Ta/Yh 2.09 1. 87 1. 10 2.06 2. 18 1.94 3.24 1.75 1.95 2.90 2.35 2.95 2.43 3.32
Ba/ Th 120 300 305 64 136 216 131 120 66 124 178 61 97 44
Nb/ U 22.5 118.4 193.6 12.5 23. 1 88. 4 43.2 20.3 31.2 49.3 89.3 11.7 24.7 12.7
Nb' 1.20 1.28 1.28 1.03 1.29 1. 19 2.24 0.95 1.09 1. 46 1. 46 1.70 1. 37 1.58

S o v L3 T (a0 e 1 AR TS 4% 4 A8 1Y 6100DRS 55 &1 A BTl ICP_MS) 43 BT 5E s FEA ™ o IRHAU RS Rl 1.
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