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R (Wang et al., 2012, 2013; Liu et al., 2015),
A1 Wang et al. (2013)#F— 548 A A b 5 i
AT A E S B 3l 12k R . LR b, TR
MOIH G RE Y, VRIS S AT DU — [R) E A
Bk ¥ % (Hawkesworth et al., 1979; White and
Hofmann, 1982; Weaver, 1991; Chauvel et al., 1992;
Rehkamper and Hofmann, 1997; Stracke et al., 2003;
Willbold and Stracke, 2006; Jackson et al., 2007;
Chauvel et al., 2008; Rapp et al., 2008; Porter and
White, 2009), iXJ& b Hi5e¥) Bk A Mg i) 8 2 k1
(Willbold and Stracke, 2010) . ST ¥ ) In AAE— E F2
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2009), TiAF7E— & f GO I I AU AT BB 259 i)
FLERFHES HIMU 22 53500 5 8 g (EM1 5
EM2)(Hofmann and White, 1982; Weaver, 1991;
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Fig.1 Map showing the distribution of the Cenozoic basalts in Hainan province and sampling locations
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Teflon #8H1, SR HF+HNOG IR S TRIA, HBAGE T
In#AR 120 CHRAFTF ORI 7 Ko AFRLF A H AR
WHEAT P, Sr. Nd Al HF [ b2 50 5

(3) MC-ICPMS illik . 4= [Flfii & Sr-Nd-Pb-Hf
MR TE B REE B ) M R AL 27 F 5T BT 5] 407 25 b sk
2 [ 5% H S 00 5 Y 2 B ISR B T AR T R A
(MC-ICPMS) E5E R, Sr a4 28 23 #r 5% F 1 Brebr b
NBS987 #ATWi#s, SLrkE LT 0.004%; Nd [q]{i;
RZRMEPRARFE Indi-1 1708, LR LT
0.001%; Pb [F{ii F 7347k FH E Franke NBS981 #£17
%ﬁ, ZOGPb/ZO4Pb\ 207Pb/204Pb *H 208Pb/204pb E‘JSQB@*‘E‘
JE 5T 0.2% ., 0.2%F01 0.4%; HF [ {37 2 434 %
[ bR bR A IMC14374 HE4T W45, SEUOKS BE AR T
0.001%, st ferr, Ay We AL BB AT ARAS, A
TE 6 A I E — R BRARAE .

3 &R

T A A HE-Sr-Nd-Pb a3 2504 I 3¢
1. &5 EoR, FEMAEAR%ETHA “*Nd/M*Nd
(0.512785~0.512963, &ng=2.87~6.33)F1 87Sr/®¢Sr
(0.703134~0.704292), F¥{EH» %M 0.51279
(+0.00005, 1SE)#il 0.7037(+0.0005, 1SE), *"°Hf/*""Hf
4k 0.282945~0.283075 Z[a], “F-3{H K 0.2830
(+0.00004, 1SE). &y AL 6.10~10.70, Agy T
0.21 5-325 ZIHl, ey LA LT HuE LR (mantle
array), T ERMAHRE, P°Pb/7%Pb. 2Pb/2%Pb Fi
208pp /2Pl {4k Y 43 SN 18.345162~18.799284
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*1 BMBMERZXHERIESE Sr-Nd-Pb-Hf F L EHMK
Table 1 Sr-Nd-Pb-Hf isotopic compositions of basaltic lavas from Hainan Island
B GR3 DWL-2  YX1 BP-2 LH-3 JzZ-2 PL-10 DF2-3 LQz1 MT1  MX2 DWL1 NX1
%Sr/sr 0.703134 0.703381 0704037 0.704057 0.704210 0.704076 0.703875 0704292 0.704164 0.703143 0.703469 0.703188 0.703180
SE 0.000007 0.000007 0.000009 0.000010 0.000010 0.000009 0.000009 0.000007 0.000009 0.000009 0.000008 0.000007 0.000008
NdA“Nd 0512949 0512963 0512867 0512884 0512838 0512844 0512866 0512837 0512785 0512922 0512890 0512929 0512937
end 6.07 6.33 447 4.80 3.90 4.02 4.44 388 2.87 555 491 5.67 5.83
SE 0.000005 0.000004 0.000004 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000004
X6pp 2ph 18.404742 18.600205 18.651083 18.610599 18.665891 18.765105 18587607 18.759283 18.702556 18.381572 18.684801 18.799284 18.345162
SE 0.000468 0.000539 0.000502 0.000439 0.000398 0.000451 0.000555 0.000638 0.000483 0.000487 0.000512 0.000578 0.000414
27pp/2ph 15.454509 15.548552 15.617551 15.613051 15.606962 15598214 15538804 15623101 15639230 15491373 15576957 15563264 15.475282
SE 0.000483 0.000498 0.000451 0.000406 0.000343 0.000453 0.000502 0.000513 0.000466 0.000421 0.000462 0.000481 0.000396
2%pp2ph  38.362883 38.708784 38.905065 38.819876 38.802174 38.869620 38.698697 38.928149 38.954238 38.420081 38.791984 38.786936 38.344554
SE 0.001606 0.001599 0.001254 0.001246 0.001062 0.001374 0.001539 0.001614 0.001435 0.001357 0.001202 0.001528 0.001001
eHfATHE  0.283012 0.283075 0.283017 0.283020 0.282996 0.282966 0.282993 0.283014 0.282945 0.283027 0.282967 0.282983 0.283043
EHt 8.48 10.70 8.66 8.77 7.90 6.87 781 856 6.10 9.01 6.90 7.48 957
SE 0.000003 0.000003 0.000004 0.000004 0.000005 0.000004 0.000004 0.000005 0.000004 0.000004 0.000004 0.000003 0.000004
Aewt -2.79 -0.92 -0.47 081 -0.47 -167 -1.29 0.21 -090  -156 281 -3.25 -1.38
ATI4PD  -3.16 413 10.48 10.47 9.26 731 3.29 9.86 12.09 0.78 6.05 3.44 -043
A8/4Ph 4845 59.41 72.89 69.27 60.81 55.56 59.93 62.12 7158 56.98 5751 43.16 53.83
SiO)(%)  54.44 48,62 48.36 48.88 51.29 51.00 4843 53.21 52.81 51.88 53.41 53.26 52.02
MgO(%) 561 7.86 11.28 9.66 758 7.89 12.62 7.04 7.02 7.32 6.00 6.13 6.84
Ce/Pb 211 296 172 185 121 18.0 19.0 128 1.1 25.6 16.1 176 26.1
Nd/Pb 9.41 159 8.38 9.24 6.25 9.30 8.73 7.33 6.04 13.0 10.0 106 13.0

SE HRARMEIR 2 . ene=[(“*NA/***Nd)sampie/ “**Nd/***Nd)cur—1]%10000, (**3Nd/***Nd)crur=0.512638(Jacobsen and Wasserburg, 1980); ent =
[ HEM " H) sampte! (T HF/YHF) ciur—1]%10000,  (CHF/ATHE)chur=0.282772 (Blichert-Toft and Albaréde, 1998); A ewr % 78 15 Hi #% # %
en=1.33xeng+3.19(Kempton et al., 2002) a] {3 EL W FS . A 7/4Pb I A 8/4Pb 43 5] 355 B8 & 1 2°7Pb/2%Ph I 2°6Pb/2%Ph T F (R B5 JL 2Bk Pb %

% £ (NHRL) 0 & 3,

A 714Pb=100x[(**"Pb/*®*Pb)sampte— (2" Pb/***Pb)nkrL],

A 8/4Pb=100x[(***Pb/2**Pb)sampte— (P Pb/**Ph)prc],  He H

(%" Pb/?*Pb)nrL=0.1084xX(2%°Pb/**Pb)sampie*+13.491, (*°°Pb/2**Pb)nnrL=1.209% (***Pb/2%*Pb)sampie+15.627(Hart, 1984) . Af X b7 f) 3 1 A0 B 5T 25 55

kB Liuetal. (2015),

15.454509~15.639230 Fil 38.344554~38.954238, V-
43 %% 18.6121(+0.1489, 1SE). 15.5651(+0.0603,
1SE)F 38.7225(x0.2121, 1SE). Pb [a]{i 2 41 W 2
T NHRL(Hart, 1984), A7/4Pb F1A8/4Pb 435N
—3.16~12.09 F1 43.16~72.89, “FHJ{H 4% N 5.66 Fi
59.35, 5 Hart (1984)#% ! ) Dupal Pb 5 & tHFF &
(A7/4Pb>3, A8/4Pb>10).
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HSRELRAEAR, KL R BT 2=
W e, &2l R R RS, AR XA R
A REAT R TEY IR A o Tt 5E 84 R A TR e AR
SN ST D B R i BB, PRI, B e e Rl
FelR YA HIR R B 2 A IR

BT BT 58 3 W g 5 B AR A B o A
FEIRGAE AW, A IR 15

(1) Mg & HINE R | MR L X R A Y

87Sr/%8Sr | eng Al MgO. SiO, AHIE, iHIAREEIR YL
EHEE® 3 (B 3a. b, c). MEICEE LR
F ¥TSrSr(>0.7045) IR 2 1R, ena(<3) AR X EZ AR,
IFH. ¥'sr/sr 5 Sio, £IEMIEM: . 5 MgO 2 A
Kk, eng 5 SIO, 2 FAHICHE, VLI SERE 23] T
M7 AR YL (8 3a. b. c). Wang etal. (2013)t145 i}
MR 5 L R A A LR Nd [ 2 (ena<3) O RE
iz B M AEIR Y g . R, R SCRHe T S HERR
X — B 3 52 fili 72 TR 2 5 ) A9 B0 <

(2) Sr-Nd [AIf; Z 4B b, 5 A v i X T 1
7o K B I RR R A A 95 1A = ®7Sr/?°Sr(0.7107) A Ik
ena(—11.3)E (Huang et al., 2013) N[, iR S a5
Hawaii 2 87 9 R  RRAE 7 7E AR I 19 X8, HERR
Fiti 7 [ A6 VR A A 4 52 0 (51 3d)) o

(3) MFE B AEES T Nb/U HCFIME 37.12)
(Liu et al., 2015)#zix KX % MORB A1 OIB
(37~57), 5 eng AHMIE, HARZHET, Bk Ak
TR YL A J155 (Wang et al., 2013) .,
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BRI HEUBIRE (Tu et al., 1991; Flower et al., 1992; 714545, 2009; Zou and Fan, 2010; Wang et al., 2012, 2013); El 372 &% %4/ (Hoang et
al., 1996; Zhou and Mukasa, 1997); m 44 (Tu et al., 1992; B4R 45, 2008); AR VI H X T Hh 72 K 56 TR 55 254 (Huang et al., 2013);
Hawaii {4} (Blichert-Toft et al., 2003; Wanless, 2006; Marske et al., 2007; Yamasaki et al., 2009; Weis et al., 2011); OIB %4} (Hofmann et al., 1986);
K i b 72 44048 (Rudnick and Gao, 2003); FOZO #it4f (Hauri et al., 1994) A3 rfifg e & 2 5T 25 A 7 119 =38 2 R el ik o0 8 850808 (Liu et al., 2015).

B3

BREBFERZTRE ¥Sr/®Sr vs. Si0, (a), ¥Sr/%Sr vs. MgO (b), eng Vs. SiO; (€) & eng vs. ¥Sr/%Sr (d) Elf#

Fig.3 Variation diagrams of 8'Sr/%8Sr vs. SiO; (a), &'Sr/®®Sr vs. MgO (b), eng Vs. SiO; (c) and eng vs. ¥Sr/%Sr (d) for

Cenozoic lavas in Hainan Island

(4) Zou and Fan (2010)45 i B 5 ke o R L
SEFUAY 2OTh 3300, IR A A b T 0 A e it
Pt ok 2 Bk e M (L 5e A A1 20Th?PU=1.0)1Y
RN

IUA 1 b 35K A 2 80 o S5 4 2 TR BA Bl 52
£ 1] PR 2 P X 98 i 05 9 2R AU K B A YT R
FTRI AL 2R 2H G e AR G o R, X 45 b S B
HR o AR PN SRR i JT R LI (19140 CelPb,
Nd/Pb)Fl[F] 2 28 Z 18] | [F] {32 2 F ] f2 R 2 ) 19 224k
oK ZR A T AR S W 1) 2 S [ 20 43 22 T 1) 3R B 5N
TR IX A By BT BA B 5
42 BEREZVRHOTH

W 5 32 B 1 s A v 73z AF TR A B B
(White and Hofmann, 1982; Lassiter and Hauri, 1998;

B/
w

Blichert-Toft et al., 1999; Huang and Frey, 2005;
Sobolev et al., 2000; Ren et al., 2005, 2006, 2009,

2017; Jackson et al., 2007), #Rg 5 % a7 -
HoTE W Rk B FEI R (K
FRRE . RS X RS Sr/SrRT Eu/Eu”
AT 1, AW BMIERFEIE. SSr . EuEu 5
Al,03. MgO MK KR (K 4), BEHIRHCATES K
W% & 3 FE P O BT B AR I A4 VR . S5 A A
SEEEAER, K4 LR A A T LA
PURHE A BEfd, B0 B4R i o ARHE A B S AR
(2 5%), PHILAHE A Y e il 7 F A& 530 Sr fn
Eu IF 5% By X (Ren et al., 2005, 2006; Liu et al.,
2015), IFRE 5 LR FHE A 1) SrORT Bu 19 1E 55 R
kR T R A B E R IE, 1 TR X A H
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Fig.4 Variation diagrams of Eu/Eu”, Sr/Sr” against Al,O;, MgO for Cenozoic basaltic lavas in Hainan Island

BRACZEFHIE R IR AR 2 S K AE b v 5 K¢
o B e A A B HERUE A S (Danyushevsky
et al., 2004; Gurenko and Sobolev, 2006; Saal et al.,
2007), sCHAERAE BT SRR R AGTR 9 1ok F e
) H R 543 (Rudnick and Gao, 2003), & JEIX
FETERFIEBR 5 R A 9 UM KA 19 153 (Hofmann
and Jochum, 1996; Chauvel and Hémond, 2000;
Sobolev et al., 2000), {HJ&, 5 X R EHEK
Rt N X, ARTBESE i RS A, mH I b
SR, Itie i R4k TR G AR T e 8 X A
1 Z AR 57 28 20 B A 52 e LT 2 7T LA 2B 7 . [
Bk, Sr/SrTA Eu/Eu” 5 B Y B AF Y IE M 56 6 R (]
5), S Wi 2 I X P AR A FH IR B S M AT A0 1
TAEAR ohr b, PR SE AR v 7 T A B 48 AR
A MR R - E AR R ER, T
2 S AT AP B i R A HERR S B BT Y
Sr. Eu & 4EHHE (Frey et al., 2016), 3% 2 Wk % F1E

A S F A Hb I 5 DX 7 2R Y A e 8 T LR A
Sr. Eu IE S8 HFRE

TR B 2R T A B Nd-HF R 25 3 i s 34
2 LR O AS, Aens /0 T7-3.25~0.21 Z[A], S
b WA T b R A, B R XCAR T BB AETE TR R W)
Jii. Blichert-Toft and Albaréde (1998)4% i} i i 7¢
FE—A " BB AY " ELA MIXHER TOHETHE (A%,
DL SR RERREL HIER X Nd-HF [0 R 9H12, XMk
JEENTH IR T XML E Nd [ 2RI, £F
e 0 Z 0y 4 5 5 M W HE [E] AL R RR AR
(Blichert-Toft and Albaréde, 1998). HIMU i B A
SRy R VE R I DREE A TR ML S Y T Ak 7
(Hofmann and White, 1982; Weaver, 1991; Chauvel et
al., 1992; Hofmann, 1997; Kogiso et al., 1997; Stracke

et al., 2003; Willbold and Stracke, 2006; Chan et al.,
2009; Willbold and Stracke, 2010). 252 HIMU %

M OIB KA A4 IR ORI THE FRAE, ERXS
ZE R MONAMING, H TOHEATTHE IR T 0 2k
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(Chauvel et al., 1992; Salters and White, 1998; Hanyu
et al., 2011; Nebel et al., 2013). 5 HIMU-OIB #{L),

TR B LR BUE A enr W EA ML T MM B 1
FRAE(E 6), iF—25 Ui BT R 5 & s Bas 2 R DX ]
REAETER PO SE . RN, VR & X TU 2 1
YOReATTHE B B E R T HIMU(E 6), SR B it
6 BV 76 T Ak AS BE 08 T8 LIRS 5 XK A A Y
engrenr A, W IX N AFAE LR B A B &
YORFATTHE BT IACCF SCR)

3.8F I
S ’ Z'SK:
= 1
2.0 & Liu ¢tal. 2015

1.8+ .
o /

rizx ]

1

[‘/3 1'4_ (;3

1.2F
060 o

1.0F-------+ :(}——————<2>-—————; ——————————————————
: Eu/Eu =1

0.8 : 1 1 1 S(a 1

0.9 1.0 1.1 1.2 1.3 1.6
Eu/Eu’

W H RN Z RIRME S EWEWS SrSITEAE R IEAH G KR,

R B CA TR oy o RIEMECA (R rEse) Bl 51 A

Pietruszka et al. (2013).

5 BEEBFERXERFEBEEN SrSrs EuEU ZER
BXXRE

Fig.5 EU/Eu” vs. Sr/Sr” plot for Cenozoic basaltic basalts
in Hainan Island

23

- O BEBRREA
19F

15
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Hf

3

13

Mantle array: ep=1.33%eng+3.19(Kempton et al., 2002), KI5 3
AR HE DU BUdE (Vervoort et al., 1999), OIB % #E(Nowell et al.,
1998), Hawaii % i 7 & (Blichert-Toft et al.,, 1999; Weis et al.,
2011),

B 6 BrBHMERXREBE eve-en BRI RBEXXRE
Fig.6 eng-ens plot for Cenozoic basaltic lavas in Hainan
Island

Nd-Hf [RI{37 2 1T LA R X 43 -1 FTEN B2 7
M1 35k (Pearce et al., 1999; Kempton et al., 2002;

Nebel et al., 2007; Salters et al., 2013; Miyazaki et al.,
2015), MORB f1 Hf-Nd [F]{i; 2 J& fif 4l ) (Chauvel et

al., 2008), 7EZ7E 19 Nd [a] i K I, EJEEYE MORB Lt
KF7HE MORB HAH =iy HE [ E HE, MHZ
[B]F77E B o 1Y) AL 2k (Pearce et al., 1999; Kempton et
al., 2002; Salters et al., 2013; Miyazaki et al., 2015),
H5TR#S . AN D5 BT 15 A AR S
W2 A DL SHT AR AR BRI AR 35 v =i K i 2 i
FARL, VRS KRS A1 eng-ens MR AL S
ENEVE MORB [X 3§ 8 & (5] 7)., Straub et al. (2009)
A AT DI VA O A b ) SR RO
T, T I A S A0 S B B VR AE . A
TT I RES B UE A Ph RIS ZWESE, #E—45
2T IR e LA ED BE VR ST 4 43 . F T MORB Al
ENJE 7 MORB H.A HH{L i) Dupal 5 FEAF, &5 2“5
#1197 (Zhang et al., 2018). Zhang et al. (2018)#5 Hi ¥
7 MORB ) Dupal FFfiF & A i M BTt 72, 2 P16
TP i 52 0 S5 I R T b A S i A 25 SR FRAT)
PEH Zhang et al. (2018)4% T 1Y 52 1hF Fig by 12 AT 52 0 /s
f) T ¥ P G UK T 45 MORB | 5276 g Hb b A B2 i K1)
IREB I 4 MORB %46 51/ 5 X TG Nd-Hf
[ B BAE AT X L, & PR MORB HAT = i)
FROE, AHEC TR & X R TE 5 A S eng A
enr [H o 52 V6 T LS AT 52 R /0N 1) B 96V R ORI A
MORB % {£& I ¥ 76 b it ¥ #4541, i 5 3B Ui 42
MORB 2z £} pg Hub@ A fZ A K, BA 55X
KT SRS RS, Nd-HF [F47 5 2 6% 2R
W T 52 VT b A 5 M /N R VA L M ) Nd-H ]
LR Z M ARG DR, 152 2 R b 0 AT 52 e 45
KA MORB JUI| & B H K M 4 B4 2R I RRAE (B 7),
X R A5 T T 0 5 TT R IS S 1 IR R K T
# Nd-Hf [7] {37 2 52 U RR Y 5 8 i B, F6 v MORB
FEAEFIEDEEVE MORB HA 58 4 — 1Y Nd-Hf [ R
MM, Hrh—FRrBHREAE T R MORB —ill,
ULEHE—E R E I, B9 MORB 119 Nd F1 Hf [ &
A S EVEEPE MORB 746 —E 223 o 1RG5 %
I TUE A A Nd-HF [R147 2 4185 BN 7 MORB 41 A%
WIAHXT —Z (B 7)o BT LR obr, FRATH 4
MR B KRB A 0 Nd-HF [543 Z 450 V3 25 T /16
BB e Y
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BB R N PE MUK F- ¥ MORB %04 ((Meyzen et al., 2007); 75
MORB %4} (Zhang et al., 2018); #i4: fLiY 1zu-Mariana, SW Japan, NE
Japan, Kurile 55555 DL K rp —uh b X K Bl % 58 45 504 (GEOROC,
2013: http: //georoc.mpch-mainz.gwdg.de/georoc/); EM1, EM2, HIMU,
DMM %35 (Zindler and Hart, 1986), FOZO %4} (Hauri et al., 1994); Ji§

4 Miyazaki et al. (2015).
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Fig.7 eng-enr diagram of the Indian Ocean, Pacific MORB
and the Cenozoic basalts in the Eurasian plate
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TESE R AN v IS DR FH I, S IR
— AN . PG P E RN b RO A TR A AN e
5 /£ MORB #il OIB fit Nd-Hf [Fl{v £ 2H iidsiE, =
KA AN TR 28 43 I A (Chauvel et al., 2008).
Nd-Hf [RIf Z R R EW, T 10%~15%H) I8 I
IR ST A T R TR 457 2 20 15 i s A0 A [
SR T M A B R (KT 10%~15%) 5
Lu/H B R TR 5 152 IR A T8 B T i e 342k
HYHRIE (Stracke et al., 2003).

B LS A o e E A Z SRR A R S
IRR DR o (A 3R AR Al — AN O TR X P e
RN B 5 DTHR A S8, N T R 1R FkRR T
Z IR X P 4 o =2 A A 52 2435 N 43 B 48
it AR AR AR PR, DRI R S VS TR X R
fIE R F 76 22 1) 4 X AH 25 1 A X #H 25 14 (Stracke,
2012), Pb Al Ce. Nd Hy4rHC RECAHL, FHXTAHZEPE
I, B ATZERR A3 sl E 25 A 5 i # b LT
AN KA, I 6T 29 LA BB 2 i R X 1Y
$54E (Hofmann et al., 1986; Hofmann, 1997) .74 8 1,
MR B LR A0 CelPb 5 eng. eng I IEAR G

50
45} (a) ’ B RAE )
sk R
O BmMK
351 A FEEEL Q o
(] b
230 - 08
£ .| MORBLOIB o >
ST cepp=2ses 00 XA TQ
20( <€
15 fRe,, OO 2 AQ’A
lo'ﬂﬁmujc;‘aémq%"l 80&
Sk (-8.9.2.9) C@DA
O 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8
gNd
50
451 (®)
40k
35)
30 &
= MORB&OIB L’
2 -
Q Ce/Pb=25+5 ’ ///
R d
15F ”
lo‘mf;an;aémm,x"
#,2.9)&
0 1 1 1 1 1 1
0 2 4 6 8 10 12 14
ng
25
()
=
ol MORBLOIB
Nd/Pb—15~23%O
N m
_015_ b <9- =
; o 2 of
o N
Z @) @)
L 5]
"’ DAY
) e d
5k A o7, &~
N (0.71730, 136},

| | 1
0.7035  0.7040  0.7045 0.7050

Sr/*Sr
Bed ok 5: MORB A1 OIB %dii (Hofmann et al., 1986); i i KA ILAR
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BAEREF o CelPb 5 eng. ens Z IR RIFIEMKEKER.
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Fig.8 Ce/Pb vs. eng, ur and Nd/Pb vs. ¥Sr/8Sr plots for
Cenozoic basaltic lavas in Hainan Island
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P H At b X B BT A2 ALK A CelPb-gng #1 Nd/Pb-
¥7Sr/Psr S A K L R BLH TEZ AR R (A 8).
X AR A S B DX A S0 A RRAE, TR S Bl ST TR ek
TR S5 B R sg I, EEILT: DPb Ml Ce.
Nd )5 Be R BOHARL, HLAT AH T ARG A 251, 890
I FFITZE & 23 BN 23 38 BB AT R AR K B o3
QN it rE B Z TR A 1) CelPb . Nd/Pb ()75 1b 52
T MR Y, B4 CelPb. Nd/Pb {A)N 5
MgO R IEH KR, HY SiO MK R, SRifi
ARRWFFE AW ELF] Ce/Pb, Nd/Pb 5 MgO. SiO, ff
FE S AR CE R (K] 9), TR LB e R TR e AN 2 1
AR 5 % B Ce/Pb FT Nd/Pb RN, QR
Z v LD X 2 A I Ce/Pb . Nd/Pb fE (K] 8),
117V 7 TP P R AE BT R L AN & 32 B b 5E )
JIR G sgm o BIEHEBRAR ena(<3) A KR, 15 R
ZRUE A A IR AE G X Fh IR Ce/Pb. Nd/Pb J5
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oo T RE Y 77 2k SR AR A o e R P, DA bl
# e —i ik A b (Rehkamper and Hofmann, 1997).
4.4 BEXAPBERFEZMTRDEER

Liu et al. (2015)45 17 g & 2 BT 5 IR X Bk
o PR PR T (RO ) R i s ARORE TR B T B
T BOVEACA . ST, FRATTRE AR R RO A L
11 gkt et AT AR B A 5 (Sobolev et
al., 2005) . A5 40 1) 45 5 & BH 50% 11 FEAJE P15 (46.5%
BREE T 5T +3.5% T FR M) R 50% 14 b g BECRYS 7 2 A
MR IX KA 6% 43445 ML R 6% 7 A 5 7 41 R
ZRFUE A A AR T R EL K, W Ba AYIE
S . JG Nb-Ta (1) £ 580 f #1003 7 5 G 4R 1E
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Fig.9 Plots of Ce/Pb, Nd/Pb against MgO, SiO, for Cenozoic basaltic lavas in Hainan Island
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fl, MR X RTR A WO TR AE R A Liu et al. (2015), J5 AR
M2 {E 5] A McDonough and Sun (1995).
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Primitive mantle-normalized trace element
patterns for Hainan lavas
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Wang et al. (2013)$2 i ¥ g g FE Y5 X rh A7 A
& 0.5~0.2 Ga R AHEFRY T, IfXF AEIE R 5T
HYAEI A T TR TS . ASCSIRAEE TR Nd-Hf
AL R B SS & Pb [R5 28 B 2 W] i 24 165 g b
FE v B B0 0 9 72 AT AR W) 4F 1% . Chauvel et al.
(2008) 48 ) P 24 3 72 AU o K DR ) 76 T2 1%
OIB-MORB ) Nd-Hf [f]{i; 5% #a o 2 rht % 8 A
o MR B LR E Nd-HF [0 R4y
RIS MU AT, H S T A 2 Y R R
PRI 11), X ZOREIE S A AR eng. B
1 enr B FHIE M o KPR DU I . AR 4% Chauvel
et al. (2008)fEIY, Sy t950 o by s i 3 A SE
PR R PEDTRR YIRS Nd-HE [ R AR, B EAE
TR . IR KRRV A 4.55 Ga FiHhEkAY Nd-Hf
[ R A Z AP TELME G R o ALY 45 3R,
W N 1.0~0.3 Ga BY-F-AIE PRI i PR TTLAR ) A
TEFREFEIR A RS 7= A 1 pe 5 Z BT 5 1) HE-Nd
[ {3 3= (A 11),

Pb [R5 R KR 1(CPUPPD)
QCP*Th/**Pb) HI FEAE FRAF 5 1) 25 Ak J2& iU (Delavault
etal., 2015), %A P [a) 3 28 A8 Ak 32 2227 21 B9
WY REmR, L TR Pb o [R]3 2R 8 A 452 Y
(Eisele et al., 2002; Stracke et al., 2003; Delavault et
al., 2015), FIH KBt P J Ak 50 ) 24 PG R e e
HYAERE, ITHRA PR TR 0 5 238 5 = B B Pb J 1k
AR FEAT 29 . FRAT T AR 2 BT Eisele et al.
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BEAIR: R KPR DU 5 (Plank and Langmuir, 1998; Chauvel
et al., 2008), 77 %# (Chauvel et al., 2008), eng-enr i Ak HE 70 B
(Chauvel et al., 2008; Li et al., 2016).
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(2002) ., Stracke et al. (2003)#1 Delavault et al. (2015)
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M Delavault et al. (2015), JFXI¥4> S 84T 1718
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FE A PG R4 I AE M v ) Akt A (1] 11)
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8 2 T S b Y5 DX ] R A AE ST Y b Bk
W 0T 2 (4.5~4.4 Ga) F bl 4H 4> (Wang et al.,
2013), [ R AN ERI N FOZO Hi e i ot (K
3d). X FlR F T M v 22 21 o AR 55 8 S AE,
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T (R W) R T i — B B Ve 5, Bl WA
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L 2 B P A R 1A A (Liu et al., 2015),
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Features and Age of Recycled Material in Mantle
Source of Cenozoic Basaltic Lavas in Hainan Island: Evidence
from Hf-Sr-Nd-Pb Isotopic Compositions

MEI Shengwang"? and REN Zhongyuan®”

(1. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of
Sciences, Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing 100049,
China)

Abstract: Recycling of oceanic crust and sediments into mantle plays an important role in the chemical evolution of the
Earth’s crust-mantle system. Previous studies established potential dynamic linkages between the plate subduction and
Hainan plume generation, so recycled materials have great effects on mantle source of the Hainan basaltic lavas.
However, the existence of recycled sediments in the source is still unknown. In this paper, we report, for the first time,
the Hf isotope data of the Cenozoic basaltic lavas in Hainan Island, and combine the new Sr, Nd, and Pb isotope data
together with the previous data to constrain the composition and age of the recycled materials. Compared with the
Mantle Array, eys values of Hainan lavas are lower relative to given eyg. Moreover, the lavas have the characteristics of
Eu/Eu”> 1 and Sr/Sr’> 1, but neither of them has correlation with Al,O;and MgO, indicating that the positive anomalies
of Eu and Sr are the characteristics of the source. These serval lines of evidence suggest that recycled oceanic crust
plays a significant role in mantle source. The Ce/Pb ratios of Hainan lavas are positively correlated with eyg and ey, and
Nd/Pb ratios are negatively correlated with ®’Sr/*®Sr, pointing to the subducted oceanic sediments end member.
According to the evolution model of the ey-eng and Pb isotopes, we conclude that the recycled oceanic crust and
sediments in the source region are relatively young, and its age should be less than 1.0 Ga. The high-density eclogite
derived from a mixture of recycled oceanic crust and sediments drives the material to sink into the lower mantle and
even as deep as the core—-mantle boundary, which then reacts with the ambient peridotite and produces the solid
pyroxenite in the rising plume. With Hainan plume rising, the pyroxenite bodies melt continually to generate magma for
the Hainan basalts.

Keywords: Cenozoic basaltic lavas; recycled oceanic crust; recycled sediment; Hainan Island



