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" Fig.1 Distribution of Cenozoic volcanic rocks in the southeast coast of China and its adjacent areas
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Table 1 The major element (%) and trace element (X 10~ °) compositions of the representative volcanic rocks

the southeast coast of China

#% | F7 | F-32 | F-36 |F-238| F-8 | F-4 | F-2 | F-5 | F-3 | F-6 |F-247 |F-329 |F-228 | F-338 | F-321 | F-327 [ F-333

A G EEZIEEY %

&4 BEE EHMZRE BEXE BENRZRE EESOR:E 3

SiO; | 39.98(40.73|39.7443.32|40.3839.93|39.95[42,26|45.16)46.47|46.27|48.92(51.86|52.53|49.78| 53.39 | 51.91
Al,O3 |10.65(11.81(12.12} 11.1 [10.48| 9.31 |11.51{ 11.9 |[13.47[13.29(12.72|15.64 | 14.1 |14.89|12.92 | 15.93 | 15. 42

Fe;O; | 4.23 | 4.31 | 4.64 | 5.8 | 3.78 | 6.74 | 5.27 | 3.19 | 3.27 | 5.67 | 2.26 | 5.92 | 3.05 | 1.8 | 5.22 | 2.16 | 3.96
FeO 8.78 | 8.89 | 8.69 | 6.41 | 8.96 | 6.9 8.1 | 873|9.56|7.23)873| 5.1 |7.51]|8.55]|8.26]| 6.93 5
MgO |[13.91(11.87(11.73| 14.9 |17.16|14.48|10.63| 9.67 | 9.01 | 8.72 [10.17| 5.49 | 7.82 | 6.82 | 6.92 6.5 7. 65
CaO [10.32]10.79]11.75| 9.01 | 9.8 |11.67|10.67 |11.68 9 9.19 | 9.06 | 7.25 | 8.05 | 9.34 | 9.22 | 9.72 | 6.18
NapO | 3.58 | 3.75 | 3.39 | 2.09 | 2.14 | 0.56 | 3.68 | 3.3 | 3.09 | 3.34 | 2.34 | 3.63 | 2.67 | 2.31 | 2.75 | 2.39 | 2.55
K0 2.33|1.89 ;2.181.19 | 0.6 | 1.61 | 2.13 | 1.27 | 1.16 | 1.02 | 2.25 | 2.43 | 0.97 | 0.35 | 0.44 | 0.35 0.4
H;O" | 0.78 | 1.03 | 0.57 | 1.61 | 1.83 | 2.64 | 1.47 | 1.07 { 1.16 | 1.17 | 1.74 | 1.4 | 1.11 | 0.45 | 1.45 | 0.66 | 0.94
HO~ | 0.41 | 0.22 | 0.3 0.8 [ 1.18 | 2.65 | 0.98 ] 0.6 [ 0.62 | 0.45 | 0.91 | 1.04 | 0.37 | 0.65 | 0.62 0.1 1. 66
TiO, 3.05 | 3.14 | 3.2 | 2.55| 2.93 | 2.83 | 3.21 2.68|3.21|3.18)2.25|2.22 | 1.87 | 1.48 [ 1.42] 1.32 | 1.31
P30s 1.19 1 1.01 | 1.14 | 0.85 | 0.58 |1.091| 1.37 | 1.29 | 0.75 | 0.76 [0.801(0.601| 0.51 |0.284| 0.19 | 0.15 | 0.18
MnO 0.1 {0.21)0.25| 0.2 | 0.18 {0.199| 0.21 | 0.16 | 0.21 | 0.15 |[0.213(0.158| 0.24 |0.162| 0.19 | 0.22 | 0.16
CO, 0.29 | 0.3 0.17 | 1.87 0.26 | 0.15 | 0.07
Cr0; (0.017| 0.05 | 0.04 | 0.08 | 0.06 | 0.05 {0.014 [0.009|0.012|0.015|0.033]0.018| 0.05 | 0.033| 0.04 | 0.04 | 0.007
0.02 | 0.02 | 0.018

NiO "| 0.04 [ 0.04 | 0.04 | 0.07 | 0.05 | 0.04 | 0.04 | 0.03 | 0.03 | 0.03 |0.0210.004| 0.04 |0.007
Bt | 99.66[100.04]99. 79 | 99. 98 [100. 11{100. 70| 99. 40 2)9. 71]99.71(100.69]99.77 | 99. 82 |100. 22| 99. 66 | 99. 70 |100. 03| 97. 42
Mg* 0.74 | 0.70}0.71 | 0.81 | 0.77 | 0.79 | 0.70 | 0.66 | 0.63 | 0.68 | 0.68 | 0.66 | 0.65 | 0.59 | 0.6 0.63 { 0.73
Rb 62.431|76.155|74.796 [133. 307| 85. 227 | 93. 136 | 92. 343 | 65. 235 | 92. 704 |334. 432[ 58. 432 | 66. 501 | 25. 259 | 6.736 | 9.534 | 10.631 | -7. 413
Ba 980. 538 |1064. 919| 1124. 33 | 785. 267 | 782. 574 | 831. 381 { 1028. 31 | 983. 833 | 789. 281 | 805. 653 | 776.81 | 615.51 |384.724 |125.417 | 160. 225 | 228. 248 | 124. 697
Th [10.837| 9.24 |11.515| 7.78 |8.702 | 9. 846 |14.493]9. 364 | 6. 377 | 6. 258 | 7. 871 (7.035 | 4. 294 | 1. 545 | 1. 652 | 1. 318 | 1. 394
8] 2.39112.114(2.449| 1.64 |1.955|1.476|3.442|1.987|1.425|1.299|1.828(1.591|0.989| 0.29 {0.343|0.283 | 0.29
Nb 123.198/108. 698|117. 174] 86. 712 |110. 464(112. 896|155. 798| 84. 536 | 73.239 | 71. 228 | 88. 418 | 76. 838 | 37. 724 | 16. 097 | 17. 463 ] 14. 146 | 13. 093
Ta 6.853|5.528 | 6.485|4.3865.58216.1638.984|3.832(3.857|3.923|5.012(4.523|1.9480.915|1.001| 0.729 | 0. 766
La |84.761(72.196|77.145|58. 461(69. 486|75. 757|122. 55/67. 392{48. 565/48. 515|56. 782|51. 102/34. 722(15. 456|13. 091|10. 052 9. 485
Ce 157. 685 128: 769]136. 034(113. 893(127. 842|140, 807|216. 953(122. 04 | 93.174 | 87.12 |113. 283[{ 94. 861 | 67. 613 | 22. 361 | 26. 967 | 20. 834 | 19. 059
Pb 3.283|4.008|4.196|3.644)3.175]3.625|6.433|3.828|3.432(3.299(5.003|2.806|3.317[0.741} 1.1 | 0.986 | 0.925
Pr 19.711|16. 435(16. 921(13. 499(16. 262|17. 758/28. 858|14. 732|11. 352(11. 404| 13. 16 |11. 748| 8.27 | 3.84 |3.534| 2. 686 | 2. 462
Nd 74.566|63. 395 64.364 [51.983 | 62.6 |66.798(110.015{57.766]45.502|45.077(50.921|43.565(34.139(16.507| 14.96 | 11.56 | 10.743
Sr 1086. 874 938. 996 | 988.45 | 968. 347 | 934.46 (1186.855(1481. 158| 986. 751 | 805. 978 | 729. 459 | 908. 296 | 678. 743 | 520. 961 | 242. 082 | 293. 029 | 252. 863 | 230. 702
Sm  |14.089|12. 084(12. 187} 9. 826 |11. 746|12. 409|19. 662|11. 104| 9.02 | 8.988|9.946 | 8.37 | 7.69 |4.228(3.663| 3.055 | 2.718
Hf 7.272) 6.28 |6.606| 5.57 |6.281|6.428|10.129|4.386|5.502|5.465|6.692|6.892|4.057|2.535|2.707| 2.155 | 2. 056
Zr 360. 412(299. 255(300. 822|258. 647|302. 238(323. 916|504, 803)204. 086{249. 264(248. 592|325. 812|317. 473|174. 043(100. 639(114. 937| 88.419 | 83. 327
Eu 4.131|3.634(3.716]2.984|3.485|3.701|5.799|3.414[2.906| 2.84 [3.1192.644|2.778| 1.59 |1.289| 1.151 | 1. 015
Gd  [10.737|9.567|9.581 |8.025(9.415/9.685|15.53|8.826(7.721|7.612|8.055|6.724 |7.793|4.735|3.718| 3.189 | 2. 879
Tb 1.444011.275(1.297|1.074|1.234 | 1.264[1.992|1.182|1.058|1.044 [1.098|0.914|1.144[0.755] 0.59 | 0.517 | 0. 472
Dy 6.92116.5086.415|5.426 |6.069|6.224|9.333|5.966|5.308(5.313(5.589|4.407|6.046| 4.16 |3.268| 2.84 | 2.606
Ho 1.191(1.162| 1.1 | 0.91 |1.078|1.083|1.506(1.061; 0.92 |0.912[1.006|0.711|1.175|0.791|0.623| 0.543 | 0. 495
Y 33.579|32. 284|29. 953} 26. 33 |30. 703|30. 502(43. 832(29. 679|26. 466(26. 066|28. 358/20. 691|38. 088|23. 521(17. 626(15. 818 [14. 304
Er 2.75 {2.659]2.542|2.088(2.463|2.475[3.394(2.464|2.099|2.1492.332|1.587|2.895(1.957|1.579|1.381 | 1.28
Tm |0.368]|0.367]0. 338 0.279(0.333|0.327|0.428)0.344 |0.289|0.285|0.315|0.198|0.388|0.274}{ 0.22 | 0.196 | 0.192
Yb 2.03212.14711.914|1.554 1. 903]1.871{2.378|1.892|1.569 |1.595|1.7881.138|2.231|1.615|1.336]1.137 | 1.116
Lu 0.262|0.2930.257 0.213|0.262|0.252 (0,294 |0.272|0.217/0.211(0.236(0.151|0.317|0.223|0.202}0.161 | 0.17
Nb/U |51.53|51.42|47.85|52.87 [ 56.50 | 76.49 | 45. 26 | 42.54 | 51. 40 | 54. 83 | 48. 37 | 48.3 |38.14 | 55.51 | 50. 91 | 49. 99 | 45.15
Ce/Pb |48.0332.13|32.4231.2540.27)38.8433.73|31.88|27.15|26.41|22.64(33.81|20.38(30.18(24.52( 21.13| 20.6
Nb/Ta |17.98]19.66|18.07 |19.77 |19.79|18.32|17.34 |22.06|18.99[18.16|17.64 [16.99119.37 [17.59|17.45| 19.4 | 17.09

E2ENHMBETRAMBEXEREE T2 MITHMRAEERE TR, RAMF %N ICP-MS, MER . BRAEHDTF 0.023;
SENERBITRSFE S EAREAZEMSERR RSV, M RENTF 0.25%,
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Table 2 The dynamic parameters of plume beneath

the southeast coast of China
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ke wm |HBOO| o) | EE
— g [95~116] 2.3~6.3 [1515~1550 iR
wE ;?ﬁ;;ﬁ 66~83 | 5.4~5.8 [1400~1500 ;ii—i
43kl
15~32 Ma| 40~53 [11. 6~13.0 1350
3 a 5 + o
BRI >32 Ma | 46~54 4.3 [1300~1380 &4

2 fHEITEM Sr-Nd [ R RH1E

2.1 HEBLESIE
RIFIETARERBHE KL ENBETR 2
M R, A IR 46 # 18 (Hofmann, 1988) Fr
#ALH REE MiZ o R B (K2, B3)RY,
A X ok WA BB RRE 2 REE B AN
LREE E£ (H2), ABA A . BEHFH LK
B B AP K R E LREE B+ 5
BTHRZRE . ETHRILERARAK Eu
SHE.MAkL LM KLENEFER Eu
B MEAREATRARKANSES GE
A.mEENRHETREAMABERK S,
XERFEFRLAKLDEFEAMKAE R
FRIESE
ARKILNAREETESEE £ (A
3 XEM T REHEH LR A (OIB) 1 FF
fE,MABAE BEEHMZIRE ELXEM
BEMBZREANAMEAETEL OB B2
HE &M AILER REE A ETENAHE
Fo B AR LR, LR R Y — 1 K
FERHA N ETBEEREHGRD, AKX K
LA B R [ #Y H 08 R [X 0 R 3848 Rl AR
BARLHE X RAERE THIIREROREA
“HEREARX.MARTNEREERS;
MEBALE BHEEHIRE BXEERT
BREMARFA BB AR KX, 5= E
AR BAR; BB ERENRX RS
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IR E AHETRKRE WE, B RBEBAHEET
FWERELETUED TFTELINAE RIS RE
(Hofmann, 1997) Nb/U EE#) M H T X 5
OIB 1K fifi #1575 , #2 8 (1) K 1B 44 iy OIB Hi MORB %
W B o 47 4 10, 1 AU B K Bl #h 52 iX HG fH R 10
(Condie, 2001) , A X Kk Il15 Nb/U=45. 2~56. 52,
M Nb/U-Nb & ## (E4) 7] LLF i K8 &% # OIB
T Bl N A X K 1L 45 Ce/Pb {EA5 4L F13. 71~48.
03,2l F OIB(Ce/Pba25) (Hofmann, 1997), t
KR ZERB L, bSO LA R 4~56%, B
DAZR X 1 2k LA R 32 B i e iR 3 il 52 Nb/Ta {H
F12, MBS PEFR MR M (slab)Nb/Ta { #33, Tt
18 Nb/Ta fER17 . A X X REE A Nb/Ta {HH15.
1~22. 1,8 F 5 18,

|||||||||||||

La Ce Pr Nd

B 2 REWEHKALSE REE RAERRERESEINN)

Ao R RIEEN SR AR E Fig. 2 REE patterns of volcanic rocks in the southeast coast of China
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(the sample numble are the same to those in table 1)
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2.2 Sr-Nd [ { E4HE

R3IFIH T HFFE X K1 B Sr/% Sr FI'Nd/
MIN[E] i F 2H RSr-Nd B AL R B A KB HR,
— B b 18 AL R ) fR RS A e 2k (I M) 7 Se/% S
(75 4, 38 BBl L 0. 703264 ~0. 704519, 286l F OIB; ena
HAEATF+1.7~+6.9, FHHEI+4. 9, RFTH
BRI, TR BEE KT MORB(ena=+10), 28]
F OIB(ena=+6) . X IEH (1990 WA REZH , A X
BXAAWMRBIMBMBEX Sr.Nd AR EAH
B AR AT Sr/*Sr FE Y U Nd/MN E B A
RokE SR A RRE TR, EEBORT
R XA W 1 J5 0 e B [ A BB A

3 e Mgie

3.1 #mHE g
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FREIE W L X R ED SR, R 2 %
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VBB, T Bk A BT R S R
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12 Ma—2.2~0.9 Ma), H kIlI#H
BEZHE M, BT ks, K
S mEsEIR .

1000

BT/ RN
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o
T

%,2003), 2% 8l T MORB f# *He/*He 14 (8. 0 £+ 1
Ra,Hoffman,1997) , 34 B £ K I8 T2 7 B 118 .

Lebedev % (2000,2003) R T B & FEM
MWRINEREE—MENV, BB HELTAKFE
HETHEBEREL Ll CT Z4#X, % H
THEERBX T EFEBEE.

Courtillot 45 (2003)$2 H T #4 & kI /E A 8954
O BIALE;Q EXNHED EHER
ZRE:Q KMBZ AW ;@ HH°He/ He R E ik
BH; ® 78 T K8 o 77 72 9F % 1K 19 B9 40 ok o
Vs,

AR AKILEEAREN KB EH ““’Baj‘

RN TRATKEREKLE
MR AE (R4 8 38,1990, 1999), Kk &
JTLEM Sr-Nd [z K 5 OIB k1. 3K
TR B 5 2R B GRE G ¥4 %6, 19905 Deng
et al. ,1991) , 7~ B9 V5 10 b X 37 A= AU B 156
b0 B A AT R IR Y R
ZoME—-THERBEER, L
A H 3R A BE IR BE B4 BB/ T A 2 K
T IR Al AR, b8 B RS AL T
SRS . 08 AL 8 BN o R AH X R
WA 2 E R g, B T ERE AT
EFEATIA S b 88 B X R Bk

R/ RGN

—
o
T

—=—F-228
—&—F-338

A B PG A, T AR R MR A Y g Loz
HERA, ERBUT MR A R A Rl Ba
=T M E R, BEKLER
MR TIOR3 ALK L

B3 ARt AOLEMETRERGESSRIMNED

O T AT E AR Fig. 3 Trace elements patterns of volcanic rocks in the southeast coast of China

#7°He/*He {H (7. 99~8. 26 Ra, 13

(the sample numble are the same to those in table 1)



786 HwOR % #®

2004 4

LEERTR, AV T 727 B 1 18 3 X T T ol
BEFEAE B AL , 3F FE 338 th B B

100

Nb/U
@

B

i

10} ‘ KR

0.1 1 10 100
Nb (X107

B 4 FRegdig#X kil Nb/U-Nb K& f#
(# Condie,2001)

Fig.4 Nb/U vs. Nb graph of volcanic rocks in the
southeast coast of China (after Condie,2001)
MORB—AHEHFHZRA :OBB—RHEXRE
MORB—Middle ocean ridge basalt ; OIB~oceanic island basalt

%3 FHABBMEKZESRN Sr-Nd BEEAR
Table 3 Sr-nd isotopic data of basalts in the

southeast coast of China

FE AAXKR | #HA | 8Sr/%Sr esc | MNd/'N | end
1| BRE | BM [0.703633+29|—12.3 0.512888+5 | 5
2 i Fr A 0.512957+12(6. 4
3 BB ERE HE [0.703292+22(—17.9 0.51283145 (6.9
4 BRMEZ R AME K 1li0. 704128429 —5. 3| 0.512831+4 (3.8
5 METRE BT 0.512900+14|5. 3
6 BRMEZ R ENET H| 0. 70345422 |—14. 90. 512945417 6
7 WRHEZRE BIE [0.703601413|—12. 8 0.512883+4 (4.8
8 I Z s PIE [0.7045194£11| 0.3 | 0.512773+7 (2.6
9 WELRE BIE | 0.703833£8 0.512845+£18(4.0
10 PRI Z A ¥ | 0.703264+9 0.512961413(6.3
11 IR RA| T8 | 070414112 0.51289249 (5.0
12| BAAE | 4% |0.703557+7 0.51289+16 (4.9
13| #ZHE | K& |0.703678+10 0.512902+9 |5.2
14 BHEZERE| B|E | 0.703736+9 0.51291+11 (5.3
15 PR R A BEE [0.704235+11 0.512873+10/4.6
16 IR RA| B | 0.704189%7 0.512725+26|1.7
17| BAE | BN | 0.703704L7 0.512864+6 4.4
18 | #ZE | M |0.7038178+8 0.512875+17(4.6
19 BEtE KR A ' 0.703885110 0.51291549 |5.4

EHGBRAFEEEERESRRERCRBRAEE TR EFMA
VG354 X 5E /L, #5 9~ 1948 Ho % (2003).

SR PR E MRS NE AR H — L g
HEFEMRE T HAANE, . BELNERRE X
WR— AR, RRFRMEERFEFRORE
RA — g U B T THA, TRAE B TFTHA

BLi%, &0 : Jan Mayan, Marion, Samoa % (Crough,
1983; Ducan et al. ,1991) . 1 F K& A B b K8
Hoah R, R BB B 2 UL RHA , Bl B 3
K B B #8808 8 4 (Medough et al. , 19885
Burke, 1996),

F30° N

-z

B

L26° N 2.2~0.9Ma :

%4 3 1

15~17Ma #
R4

F22°

@(—0.78~o.18M

g

BEhEA

30~16Ma

L14° N

F12° N

{10 E 115° E 120" E

A 5 AR i i X R
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Cenozoic Volcanism and Mantle Plume along Southeast Coast of China
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Abstract

The Cenozoic volcanic rocks in the southeastern coast areas of China becomes gradually younger from coast
to inland areas ( Niutoushan — Minging = Mingxi ), showing characteristics of volcanic chains. The
characteristics of trace elements and Sr-Nd isotope are similar to those of OIB. The upper mantle shows a
superthermal state and turbulent thermal structure. Geophysical study discovered a low-V, anomaly and
proposed a CT model. Volcanic rocks have relatively high *He/*He ratios. These provide evidence for the
existence of mantle plume beneath this area. On the basis of thermodynamic parameters, it is shown that, from
coast to inland areas, the alkalinity of volcanic rocks and the formation depth of magmas increases and the
degree of partial melting decreases as the age of volcanic rocks decreases. It is thus concluded that the formation
of the mantle plume was induced by the subduction of the Pacific plate and that the mantle plume is above the
subduction zone. Spreading of the South China Sea and formation of Cenozoic volcanic rocks are produced by

mantle plume activity. A genesis model for the mantle plume is put forward in this study.

Key words: Cenozoic volcanism; mantle plume; volcanic chain; Pacific Ocean plate subduction
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