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Abstract: Sanshui Basin is the only basin that has Cenozoic volcanic records in the northern adjacent land area of the South China
Sea, and the age of the last volcanic eruption in this basin is 38Ma. This age is also the last eruption age before the South China Sea
spreading in its northern land. Based on the K—Ar isotope dating method, the basalts (29.27+1.52Ma) and rhyolite (28.25 + 1.14Ma)
were first found in Sanshui Basin. This bimodal volcanic rock that represents intraplate rifting tectonic setting postponed the volcanic
records from Palacocene—Middle Eocene to Mid— Oligocene. As we all know, the initial age of the South China Sea spreading is
about 32Ma. So, it has great significance to answer if there is the relationship between the South China Sea spreading and its
surrounding land volcanic activity. Meanwhile, the findings have important significance for establishing early spreading evolution
model of the South China Sea.

Key words: Sanshui Basin; Oligocene volcanic rock; K—Ar isotope; bimodal; the South China Sea spreading

— 7K 45 M 2 T T A B 2k — ELA R R T
AR IS Al SR TR Z it . Z bl AR ARk
WSk 20 A DR TE 2 L X A R 8Os AR, SR
TRBIAR N B R B ZES PR ARMERT IS, =K
FHAEAE 13 i m g e H o R 2 e
G R ST | N AV 5 Tl T W e B8
38Ma'"™, 3 A1 2 R VR AU KBt i1 Sk Hb IX 35 4 3R AF 1Y

Wi HER:2018—06—18;1EITHEA: 2018-12—-05

AR T 22 A SR B ) LU S R A . AR SCHRE 1)
PEHE Lk 5 U S0 Rl Sk A 2 IR A R BT I R
5, I K — Ar i 28] oA Al ARG 565 , 4331 1
28.25Ma i1 29.27Ma i [A) {3 2 Hb BT AF % o 3X — 3 1)
S5 SR =K G H ) LW R P B AR A T
W1, s TR I DR O T R i Tk ) (32~
16Ma) Joti Ik LLE A& 36 sl A% GR AR, X F X 5

FENTLE - 5 A AR ARGt B oK Gt R R X S 22 K L — TURRAE & 5 g i B ) (LRS- 41572207)
PEE BT =R (1987 ), 9 AR, e o R MG 35 D7 T B9 5 . E-mail: xiaoboyuan@cugb.edu.cn



690 Hy ST iE IR GEOLOGICAL BULLETIN OF CHINA 2019 4F
P I B e A W sk R R A . 0L SIS BYCE RSB BEKR R B 5T
=9 4 PR DIVERGE | i A BGE BOR, i —

1 b 5

“OKZEHA T AR R 2 A R R A
Ut ST R EE A P Bl 7t 7 T A )1 -
SR T VT 4 R = K — P A L R S Bk
(ALY =8 = I AT T A A 7 P E N = 2 1
R

=K M SR R U AU ME— A A OB A AR
R LLMsE 2 P ki % 2 M, D AR5 1 13 300 kLt
TSR A G4 (Lo~11 ) R A et Bt —vh dfosr
1H:(60.5~38Ma) , W5 & 1 BRI Z kA L
TS, M R b A S A B
IhiE VUMELL RIS B0 A, SerE S P R
AT R AL N LM A . AR SO T RE R R
F A7 Sk b A2 B R e R 8 (B 1) o

PG M L0 2 = 7K 23 s 28 v AR e A 1 A

112°45'E

fBe R 45Ma, i 7 KL Sl faim ZU 2R 10 Ik
A . A I DU A L, AT REE PUAR L
PRZ ) — 73, Wa] REJR T IS IR SE I & o R
R KRB AR AR R T A R
RUHOW MRS o A1k AL T =K LR
ALHR AN R R A X 2 —  (H
AT R B A R, # Sk L gHZ iR R, A3
AT il R L TR T3

2 K—Ar4EAUIHR,

D2 O 18 P 2 R R A R R BT, 8 e P
B R AR, AR AL R A3 L 5 e 1k
U T EH AT L S8 A, K IR B A
et JIEDCEETHE KB IE TS0 6400, BT
Fie g 3 N AE B N A TR R 5B (4 ZBH-25) Al
B PSR X A (S5 TC—18) o Ar & il R

LI3°TS'E

23°20'N

O EiA
O +mits

Y E3¢ T
*  mw

0 4km

22°50'N

B =R KRR S B3 AR (RIS Sk (13- 14); BORHIES % 3Cik[11-12,15-16))
Fig. 1 The simplified geological map and the distribution of samples in Sanshui Basin
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Fig. 2 Hand specimen(a) and photomicrographs(b, c) of Shitoucun basalt in Sanshui Basin
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Tablel The K—-Ar isotopic dating results of the volcanic

rocks in Sanshui Basin

= XA mars
K& 5/% 1.70+2.56 4.92+2.92
RFE R /g 0.0211 0.0101
“Ar¥/(mol-g") 8.70E-11 2.43E-10
ALY, 48.8661 54.64888
*Ar/mol 7.12E-12 7.15E-12
WIAY 0.527478+2.51E-05 0.628125+0.000384
AT 0.000932+2.01E-05 0.000984-7.39E-06
“ArFK 0.001715+8.97E-05 0.0016546.71E-05
FIE/Ma 29.27+1.52 28.25+1.14

T Are AR TR P A Ar

F2 =kEMN SR ZEIR I FTER
Table 2 The major, trace and rare earth elements

analysis data of the volcanic rocks in Sanshui Basin

W2 aA Al W2 AR A
FEfmg'S 14SS004 14SS013 | FEfga 'S 14SS004 14SS013
w#HE XEE WLeE | A ZRE R8s
Si0, 4757 7043 Zr 187 1504
TiO, 2.78 0.24 Nb 53.1 460
ALO, 1734 14.24 Cs 0.32 2.54
Fe,0; 12.07 3.28 Ba 318 19
MnO 0.15 0.09 La 24 175
MgO 5.06 0.18 Ce 49.7 324
Ca0 9.67 0.17 Pr 6.48 36.8
Na,O 2.82 5.47 Nd 27.4 125
K.0 1.7 4.99 Sm 6.19 24.1
P.0s 0.49 0.01 Eu 2.16 0.21
it 99.65 99.1 Gd 5.96 233
Be 125 7.74 Tb 0.92 421
Sc 243 1.42 Dy 5.01 26
\Y% 240 1.4 Ho 0.91 5.43
Cr 67.3 1.68 Er 24 16.2
Co 42 9.06 Tm 0.34 2.64
Ni 40.7 1.07 Yb 1.98 16.4
Cu 45.6 7.08 Lu 0.29 2.46
Zn 100 211 Hf 4.56 374
Ga 22.6 443 Ta 3.13 26.5
Rb 324 325 Pb 2.57 37.6
Sr 768 8.22 Th 2.55 58
Y 242 159 U 0.73 14.7
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Fig. 4 SiO; versus K;O+Na,O diagram for volcanic rocks
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Fig. 5 Trace elements spidergram for basalts (a) and rhyolites (b) in Sanshui Basin
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