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Tectonic diagram of Beibu Gulf and its adjacent region and locations of the samples

Fig. 1
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Tab.1 K-Ar isotopic age of basalts in Beibu Gulf and its adjacent region

=8 R KA H a2 K /% O0Ar.4/mol + g1 ©Ar.a/ % £/ Mat 1o

WSH-2 i B 5% KA 1. 38 1.408+11 21.48 5.94+0.2
SK-1 Ly 4R TRE 1. 41 5.825+12 18. 68 2.440.1
PB-2 ):: 3] Ll 2.71 5,203+12 20. 23 1.1+0.1
YL-7 A TREWLAE  1.49 2.651+10 83. 66 99. 8+2. 4

37 65 P L R TR S B K-Ar 4F #0503
2 MiBER{LEAFRAE

2.1 ERMKRMLFSE

LAHBEZRE SIO. FEA LT 45. 05%—48. 52% Z E (F 2), Mg* L&
63.46-—70.59 Jal.H HE SO, Z B EAHEX MR EEWE A LTI, B FEEKLE
R. ZREWEBERERE ()R 2.40—8.00, FH 4. 55, B TwRIEZ R AR LA ILE
TAS pRHEBT . H—HRIAINBUEZRER(E D .ZHBHEMYREMHF KO R
1.320—1.71%%) B EH (Na,O K 1. 82% —2. 80%%) RI4FIE » Na, O/K, O WA K 1. 27—
2.1, F 88 L67. KU THHABEZRER . SAMBNTHENRAXREEEGL
FHREEA B . MEEHARBXELEARARGR 2.8 2>, TiO, F&FE 0. 37%—
0.80%,FHK 0.59% BB FEMMX ZILEM TIO. 5 &, SMHHBEERE LK
B RETREAEGHARRRY .

2 LBERESHETZREEZGTUEIRERERD
Tab. 2 Major element analyses of basalts in Beibu Gulf and its adjacent region (wt%)

)y BT RE ROBERE Ak
=32 Shk-1 Shk-2 WSh-1 WSh-2 WSh-3 WSh-4 WSh-5 PB-1 PB-2 PB3 PB4 PB6 YL
SiO: 48.52 46.70 45.05 46.12 46.64 48.48 45.99 46.70 44.99 48.36 50.96 46.41 60,72
TiO: 0.80 0.77 0.72 0.50 0.62 0.37 0.38 0.87 0,80 0.72 0.87 0.80 0.20
Al O3 13.62 15.31 13.34 13.56 14.60 14.65 13.34 13.46 13.34 13.56 11,93 14.56 14.40
Fe, Oy 1. 50 2.99 2.46 2.60 2.63 2.39 1.55 3.60 3.65 2.26 2,31 2.60 1.31
FeO 7.90 6.64 6.50 6.57 7.10 6.30 7.65 6.41 6.25 6.82 6.92 7.64 4,36
MnO 0.18 0.19 0.1 0.20 0.22 0.25 0.19 0.25 0.23 0.25 0.26 0.25 0.14
MgO 7.70 8.11 8.73 7.59 8.01 7.8 894 8.61 872 7.8 7.98 8.79 3.26
CaO 9. 64 9.68 9.46 8.88 8.65 8.25 10.53 G5.60 5.74 8.97 8.71 8.59 8.48
Na; O 2.19 2.31 2.74 2,79 2.80 2.47 1,82 3.44 3,56 3.39 3.25 3.40 2.17
K.O 1. 45 1.4z 1.31 1.3z 1.70 1.71 1.43 2.8 2.%0 2.75 2,79 2.75 2.55
P20Os 0. 67 0.73 0.80 0.9 0.97 0.8 0.63 0.9 0.97 1.00 1.03 0.9 0.17
CO: 1. 00 0.75 0.8 0.75 0.70 0.8 1.30 0.60 0.70 0.65 0.55 0.80 0.50
Bit 99.57 99.44 99.48 95.38 99.44 99.31 99.25 99.43 99.53 99.46 88,47 99.48 99.99

Na, O/ K: O 1.51 1.63 2.09 2.11 1.65 1.44 1.27 1.21 1.23 1.23 1.16 1.24 0.85
Mg* 63.46 68.28 70.59 67.26 67.12 68.79 69.69 70.53 71.29 67.24 67.35 67.28 60.54
4 2.40 3.76 8.00 5.41 5.56 3.19 3.53 10.69 20.97 7.03 4.58 11.09 1.25

E N LERPEBERMRIEERNRTANTEIREFHREZR HEKX T 1%. o=( Na,O+K,0)2/ Si0O, —
43;Mg*® =100Mg/(Mg—+Fe?t),
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Fig.2 TAS diagram for classification of basalts 1 P 1
in Beibu Gulf and its adjacent region 37 41 45 52 Sigz 63 ”

2.2 fERTHEMBK L FARAE

AMBLZRANIETE Cr. NI FBEABEAKRCR 3D . RUL R[> FEHKS,

3 ILBEERHSHEZKARRTEIRER rge g
Tab. 3  Trace element analyses of basalts in Beibu Gulf and its adjacent region pgeg !
LWREZRE BMHEZRE BRABXRSE ENXRERREWLS
TTE Shk-1 Shk-2 WSh-1 WSh-2 WSh-3 WSh-4 WSh-5 PB-1 PB-2 YL-6-1 YL-7
Sc 18.23 19. 05 18. 44 17. 96 21.67 18. 54 21,44 19, 96 19. 37 17.62 23.24
v 169.41 170.72 188.68 173.74 189.07 167.97 174.33 189.08 191.46 144.60 185. 05
Cr 216 219 222 200 226 198 250 182 178 223 299
Co 50.3 51.1 50.2 47.9 51.9 45.4 48. 8 44,5 45,1 27.3 35.9
Ni 182 194 181 155 175 143 190 133 129 95 149
Cu 57.0 55.0 51.6 49. 6 57.8 52. 8 51.8 54,9 56.0 22. 8 71.5
Zn 131 136 132 121 139 124 122 144 138 78.6 81.3
Sr 789 710 1183 883 1012 949 646 876 872 585 520
Rb 34.4 31.7 17. 3 17.6 37.1 24.1 28.9 85.1 87.6 88.7 64.1
Ba 424 429 512 498 539 471 405 923 824 689 524
Th 4. 90 5. 06 6.16 6.23 6. 59 6. 74 4. 30 7.52 7.37 13.00 6. 88
u 1.21 1.24 1.28 1. 06 1.76 1.49 1. 06 1.51 1.48 2. 82 1. 69
Ta 2.98 3. 10 3.92 3. 80 4,25 3.75 2. 86 6.12 6.01 0.68 0. 39
Nb 51. 50 54.03 72,62 69. 08 76. 49 67. 94 51. 35 107.07 105,99 9. 39 6.43
Zr 180 185 202 193 211 194 166 281 280 163 134
Hf 4.43 4.71 4, 80 4,57 5.05 4.76 4. 11 7.20 7.34 4,32 3. 60
Y 19. 07 18. 83 19, 94 20. 08 20.79 20. 33 17. 84 28. 69 28. 36 17.02 16. 25
La 31.99 32.93 41, 40 39.51 42. 34 39. 15 28.18 45,53 45. 00 35.82 22.49
Ce 61.91 64. 03 79. 02 77.33 83.19 75. 00 57.15 87.55 84. 43 68. 91 43. 84
Pr 7.10 7.19 8.78 8. 54 9. 33 8. 44 6.43 9.79 9. 84 7.37 4, 88
Nd 30. 57 30. 37 37. 81 36. 74 40. 16 35. 41 28.63 43. 95 42.92 28.4 20.51
Sm 6. 89 7.03 8.11 7.87 8. 93 8. 17 6. 55 10. 39 10. 01 5.72 4. 05
Eu 2.38 2.35 2.69 2.68 2. 82 2. 65 2.25 3.22 3.22 1.38 1. 16
Gd 6.08 5. 88 6.86 6.38 6. 93 6. 61 5.59 8. 94 8.61 3.95 3.43
Tb 0. 82 0. 82 0.95 0.91 0. 98 0.94 0. 84 1. 20 1.16 0. 61 0.52
Dy 4,20 4. 20 4. 45 4,55 4. 825 4.63 3.94 6. 04 6. 15 3.27 2. 96
Ho 0.75 0.76 0. 80 0. 80 0. 85 0. 85 0.71 1.09 1. 14 0.66 0. 60
Er 1. 86 1. 82 1. 84 1.89 2. 00 2. 11 1.67 3.02 2.79 1.87 1.70
Tm 0. 20 0.24 0.22 0.24 0. 23 0.23 0. 20 0. 36 0. 34 0. 27 0.21
Yb 1. 39 1.43 1,33 1.41 1.40 1.43 1.34 2.31 2. 45 1,76 1.63
Lu 0. 16 0.18 0.17 0.19 0. 17 0.18 0. 16 0. 31 0. 30 0. 24 0.21
3Eu 1.25 1.25 1.23 1.29 1.22 1.23 1. 27 1.14 1.18 0. 99 1. 07
SREE 156.30 159.22 194.41 189.04 204,12 185.80 143.64 223.72 218.35 160.22 653. 20
(La/Yb)n 13.70 13.72 18. 53 16. 66 17.98 16,23 12,45 11. 68 10. 90 12.11 8.21

E T TS B ER R E R BE R, Tk ICP-MS, BERF 5%.
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Fig.4 REE distribution patterns of basalts Fig.5  Variational diagram of La vs. La/Sm

in Beibu Gulf and its adjacent region of basalts in Beibu Gulf region
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Fig. 6 Primitive mantle-normalized trace element spidergrams of basalts in Beibu Gulf

and its adjacent region
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HIMU 1 EM1 #4355 5018 4 i BLA #08 J7 X A9 FFAE . 78 3 b8 s s P B IR a1 EM2 R
Brioc. M5 EMMX XK BELLEZHNEK, MHELLFBRE 16 Ma LOR#EHE XK
AWR MR R EH, B HEA K St/* Sr(0. 703-—0. 705) .2 Pb/** Pb (18. 17—
18.39).*" Pb/®' Pb (15. 51—15. 57).%® Pb/*™ Pb (38. 03—38. 69).'* Nd/"' Nd
(0.512 7-—0. 513 DAFRMET , 5 OIB MR R AL, RMEEREHERTTHN
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Tab.4 Ratios between different trace elements for mantle and crustal reservoirs and comparison

| 1 r1lll|' 7]

Th/li

(=]

<

w
|1IIIII|

0.01

with basalts in Beibu Gulf and its adjacent region

T 1 5 OIB
EE ig :ﬁg ﬁg HIMU EM1 EM2 ALFR GRS AR
Zr/Nb 14.8 30 16. 2 27—5.5 3.5—13.1 4.4—7.8 2.76—3.51 2.63—2.65 17.5—20.9
La/Nb 0.94 1.07 2.2 0.64—0.82 0.78—1.32 0.79—1.19 0.54—0.62 0.43 3.5—3.81
Ba/Nb 9.0 4.3 54 4.7—6.9 9.1—23. 4 6.4—13.4 6.93—8.24 7.77—8.62 73.4—81.5
Ba/Th 77 60 124 39—85 80—204 57—105 80.0—94.1 112—123 53.0—76.2 ®
Rb/Nb 0.91 0. 36 4.7 0.30—0.43 0.69—1.23 0.58—0.87 0.24—0.67 0.79—0.83 9.45—9.97
Th/Nb 0.117 0.07 0.44 0.07—0.12 0.09—0.13 0.10—0.17 0.08—0.09 0.07 1. 07—1. 38

Th/La 0.125 0.07 0.20 10—0.16  0.09—0.15 0.11—0.18 0.15—0.17 0.15—0.16 0.31—0.35

Ba/La 9.6 4.0 25 6.2—9.36 11.3—19.1 7.3—13.5 12.4—14.4 18.3—19.1 19.2—23.3

Th/U 4.1 3.8 4.5—4. 8 4.05—4.82 4.98—4.99 4.07—4.6
R T R 5 A l12].

4 ZEREESRAER SR MBR S = &R TR

MR EBREAE NIRRT RS - 2F S SHMORED R
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HERR TR YR A MBRIR R AR XK A B FHE TR W EERE R G e, R Z XM
OIB R4 53 4 Bz Bk o #h0 AE #9 B E A RE IR 3, HL TP BT RE R B R B 3t 08 | 7 3 BOIR AR b w8
MBS R, EAMX ZREL ST RA MK TiO, & IS sh Kk & RN &
TR Lo 85X LA K 32 4t 56 ) I B 1R % BRUARY b 3 BB 9 5 U A 232 B R AIE L R BN B I ERE
B K Rl 21 8 B LA M B IR .

AR EH &N Th/HI - Ta/Hf B4k # IR A0, BB F L
RZERAEBRETHEAMBEZRAEX M ANRERARSEEZRE X, W ERBX X
BRI s WA KRR KT (BFE RO TR EX (B 8), Bt p 5 200 8y 4]
WrNi R AR A MEIR S, M5 K FERRERBERE R K,

AL ERE G 4L T ENBRAR BR | B MG AR SR K AR SR B 3 S 3R AL, RS L RS RSB AR
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GEOCHEMICAL NATURE OF MANTLE RESERVOIRS AND
TECTONIC SETTING OF BASALTS IN BEIBU GULF
AND ITS ADJACENT REGION

JIA Da-cheng'?,QIU Xue-lin® . HU Rui-zhong®, LU Yan'

(1. College of Geo-ex ploration Science and Technology , Jilin University, Changchun 130026, China;
2. South China Sea Institute , The Chinese Academy of Sciences, Guangzhou 510301, Chinas3. Open Laboratory of
Ore Deposit Geochemistry , Institute of Geochemistry, The Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: A series of basalts developes in the Beibu Gulf region. The K-Ar ages of the
basalts ranges from 5. 9Ma to 2. 4Ma. They were formed by a large-scale magmatic ac-
tivity associated with extension of the basin in the Beibu Gulf. Geochemical studies of
major elements and trace elements indicated that the basalts belong to an alkali series
and are similar to OIB. The basalts may be derived from a uniform mantle source. The
mantle source has the nature of EM2 end-member composition associated with HIMU
and EM1 end-member. The basalts might be formed in a plume or mantle hot spot. For-
mation of the basalts and extension of the basin in the Beibu Gulf were controlled by the
large-scale strike-slip of the Red-River fault zone, which was caused by subduction be-
tween Indo-Australia plate and Eurasia plate. Tectonic conversion from left lateral shear
to right lateral shear of the Red-River fault zone at about 5 Ma may be attributed to the
geodynamic mechanism of mantle abnormal change and magmatic activity.

Key words: basalt; geochemistry; mantle reservoir;tectonic setting ; Beibu Gulf
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