£ 000 http://www.cqvip.com|

1000-0569/2006/022 (06 )-1617-26 Acta Petrologica Sinica ¥ 5%k

IR BEE =G XRERER A/ Ar £ E0
Mgk FAF TR EREEY

AT EEE OEAE wwk' ZAEY? HEGE
PENG TouPing'* 2, WANG YueJun', FAN WeiMing', YU XiaoBing' , PENG BinXia'* * and XU ZhengYu’

1. mEBES T MR FR TR RERE MR EESALRE, M 510640

2. PEPFREPRER, L3 100039

3. PEAMRAURGE R B BIRIT ROFR B i O MBI, 4tM 310023

1. Key Laboratory of Isotope Geochronology and Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou, 510640, China
2. Graduated School of Chinese Academy of Sciences, Beijing 100039, China

3. Hangzhou Institute of Petroleum Geology, Chinese National Petroleum Corp, Hangzhou 310023, China

2005-12-16 A%, 2006-04-12 # =,

Peng TP, Wang YJ, Fan WM, Yu XB, Peng BX and Xu ZY. 2006. ® Ar/* Ar geochronology and geochemistry of the early
Tertiary basaltic rocks in the Jianghan Basin, China and its petrogenesis. Acta Petrologica Sinica, 22(6) :1617 —1626

Abstract “ Ar/* Ar geochronology, major and trace elements and Sr-Nd isotope data are presented for the early Tertiary basaltic
rocks from the Jianghan Basin. The volcanic rock were was erupted at ca. 57Ma and belong to subalkali series. These basaltic rocks
are generally characterized by enrichment in LILE and LREE ( (La/Yb)cn =3.5 ~10.4) with insignificantly negative Eu anomalies
(EwEu® =0.99 ~1.08). These rocks display insignificant Nb-Ta positive anomalies, similar to those of ocean island basalt ( OIB).
Their elemental and Sr-Nd isotopic signatures are similar to those of early Tertiary volcanic rocks from the southern margin of the North
China Block and the late Cenozoic basaltic rocks in Southeast China. Combined with Pb data of Mesozoic basalts from the middle-lower
section of the Yangize river, we propose that the geochemical characteristicsfeature of the Cenozoic lihtospheric mantle beneath the
northemn Yangtze Block might inherit from that of Mesozoic lithospheric mantle. These basaltic rocks from the Jianghan basin in the
northern Yangtze Block were generated from partial melting of EMII-like lithospheric mantle in respondings to the tectonic regime of
intracontinental extension regime.
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ALK, 510 R A 3 1 P % /Y i P BT B 8 R X
BREEAT ZRETHENRBMAHMMX, XFXEA
WAERRE U REI BRI ERE ARmE Rt LR
MPIR, BRI EEEPERBEEHX, SENFEB R
WX B EE A A S A B A K 1L A (Basu et al., 1990;
Fan and Hooper , 1991; Liu et al. , 1994; Zhang et al. , 1995;
Han et al. , 1999; Chung et al. , 1995,1999; Zou, 2000), ¥
FRXEK LA BE KRS A B R, fTARBIRIA
RHENBREFARMER, MFEMORIEMEIL X A0 B
W FERIA N EMI B F £ 4 A B 18 A HF1ME (Basu
etal. ,1991; Hanet al. , 1999) ,MABHEREEZH T
BOBHE TR EMIL B & 5 4 A B #h 8 A 4F1E (Tu
et al. , 1991,1992; Chung et al. , 1995,1999; Zou, 2000),
SR, 7E 7 B P AR X TR 2R 08 - K B i L R, B TR
HERBKILE BB, BRM{UA RS EBEE FEE LW
e 2 # 9 oK 1L (AAAARSE, 1996,2001; HHLR , 1998;
Chung et al. , 1999) , \TIRR I T X b 7 A AR LA SR 425 (4L
FiRAMEOBREERN T . BEit, 23R B 58 WL
WAL 2 B 5 = 2 FLE W AR & A R K L
1 TRASHERFEM TR-MEN R sREBR, KB
WETR: (1) TREBXEXRREEANESATEA
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P b 2 R X ) R 4 (EMI 2R EMIL R17) 5 (2) WRRFEMX &
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IR, 24 SE)5 2 7 7 M98 i 38 B A B i AR 2 3 A
REHR, FATERMRRBER. AAEEALER
RE , KE0BAT RN (BRIERHEF,1995) XA HR LS B H
BETHR(E 1b) . B (RS %E,1995) , A K ILTE
BRI 4 B9 B (1, B oF A AR B 0 A I F R 5 = 2 A AL
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LA\ IZ ARG, 50 TERNZTRE, FEREH, XR
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Jianghan Basin
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Tectonic map of the Central China (a), geological map showing the distribution of early Tertiary basaltic rocks in the
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2 itk

S (01JH-19) BEFEE 40-60 H, PRk i A S HEE K
HMAA0.2; RHAE RERE, 52X —EEPH
RFREMEMRARZRUER, BN P FEER 6.63
x10%/(cm®. s) , A FiER N 1.05 x 10 n/cm® , B8 5} Bt
[B]4 2627 434h, FEABEES TR ARG F X ¥ 241k
ESRANL B P IMIEHE . B 9 BT BEM 420C ~1450C
ik, 8142 5 B4 F 7. Cu-CuO (550°C ) , Mg 48 £k (850°C )
PFHHEFRLLE, AP EB RS E SR ER R
RGA-10 SR FIEN F#THES Ar I RUE . TRE
W R AR Ar & Ca K S 4 B Ar * Ar “ Ar TP Z
AREBTREMETYPKIE, Ar 8k BREFETFRERITES
L2RRGHEF(1997) . BERFER KA ZBH-25 B
BIFREIN S AR R 132.7 £ 1. 2Ma,

FEUCRAEE L FEIHIIC R LB R BT XRF 350
i, FeO 1 Fe, O, R AL M. HBEATEESRE
BB M BRAL 22 B 2T P Perkin-Elmer ELAN 6000 ICP-MS
3K, 3540 BCR-1, KA LR AV ERT 3%, B&K
KT MRS X% (1996) . Sr-Nd R BAREPEF
2Bt 5 Hh BR ) BE B 55 BT MY VG354 [ %Y |k 58 &),
NBS987 #7AEY Sr/%Sr =0. 710265 + 12, La Jolla"* Nd/"* Nd =
0.511862 + 10, BN FBP S THEEMF 5 x10 g,
NdZSEETF 5 x 107" g, %S/ Sr = 0. 1194, "“Nd/" Nd =
0.7219.% Rb/* Rb." Sm/" Nd W i 43 51 F3* Sv/¥ Sr =
0.1194,"Nd/"“Nd =0.7219 K IE, AW FET SR
Wang et al. , (2005),

3 AR
LA RERE KIS E R BIEH% (1995) ¢ 5

IEEHE 12 DEEH M BLREFRHTT K-Ar ik
FEREPFR, FES TILNAM P E =212 RFERE,
BRI ANBR YA FHEAMYHANRDH A
41.0Ma.45. 5Ma 51. 2Ma #1 62. 4Ma, Ti B, B8 MBI R FH
LI B A T Ak L A SO0 R 3 SR A& 1 (AR B B 55,
1995) , INFE{LIN £ B TLBE M4 & R TL I 4 H A& 4
FHE WA KL AR 4 513K48 B 7= 0.79 WA 0. 13 1
KRR, BHit, KILAERERRTUNTINERE
SR KUIEEE R A HEA AT SR, LR BT A E KA
AR =R R EENER, 53Tk, RATEZFILI
W4 8 FFHAE S OLJH-19 #47 T Av” Ar EREFR .
HERHTE 1, LRUERTERSHRMAE 1 iz,

MF 1 FE2 7T AR SA R HRR 2 R I3
HIERER IR, HARRMME (420 ~550C) T4
¥ 97.5 £1. 4 Ma THE (KB 26. 6 + 0. 3Ma, B/5 7E 680°C
I TR BRI BB A R 7%
BRI T IE—3 A A/ Ar SRAEIR T N ESE I
B FRIH—BEC A/ Ar P ER SRR T Ar RBE X
P 83% , HIFFERN 57.3+0.4Ma (B 2a) , EREFHEAN
SR AE Y (56.4 +0.3Ma) —30 (@& 2b) ,* Ar/® Ar T 1
18 294. 4 ERAT RSEME 295. 5, T X B HBA 2R
FE MM NI A ESVER KW (Wang et al., 2003),
Hilk, FA S EREATEN, RETZERXRWE RE R,
R ERIHERARZIERERMYEN, AR THERE
BZERSINEMYTHRE =L KILAM K-Ar £
MRS, 1995),

4 HWERIESARFAE

TR RE =L X RAE AR EMETTR Sr-Nd Ffz
RUWHALERI TR 2. #RWERBTREAR: S0, =
49.26% ~53.82% ,Al,0, =13.10% ~ 15.89% ,MgO =5.74%

Tl INAMEE=LRLERBERBHEE A/ A BE MRS HER

Table 1 “ Ar/* Ar isotopic analytical data for incremental heating experiments on basaliic rocks
39 .
MABET (PA®An), (PAPAn, (TAr®An), (PAr®An, A CATSA g FOER
( x10 " mol) (xlo) (t+1oMa)
01JH-19, W =0. 1802g, J =0. 009642
420 10. 329 0. 01562 0. 60598 0. 07673 6. 678 5.758 +0. 007 5. 06 97.49 +1.35
550 7. 1755 0. 0191 0. 41717 0. 0420 15.72 1. 540 +0. 003 11.9 26. 60 +0.33
680 7.7272 0. 0151 0. 88142 0.0782 9. 181 3.316 +0. 007 6. 96 56.79 +0.78
800 6. 9545 0. 0121 0. 66563 0. 0568 15. 30 3.416 £0. 005 11.6 58.47 +0.75
920 5.7432 0. 0081 0. 43508 0. 0456 34.32 3.365 +0. 003 26.0 57.62 £0.71
1050 5.9191 0. 0090 0. 48022 0. 0520 22.96 3.256 +0. 004 17.4 55.78 £0. 70
1180 5. 8305 0. 0084 0. 56100 0. 0537 13. 68 3.356 +0.004 10.3 57.46 £0.73
1300 7.0512 0.0128 0. 54625 0.0710 9. 044 3.299 +0. 006 6. 85 56.49 +0.76
1450 9. 5092 0. 0208 0. 75225 0. 0902 5. 008 3.418 +0. 008 3.79 58.50 +0. 85

t,=57.3 £0.4Ma, ¢ =56.4 +0.3Ma,z, =56. 1 +0. IMa, +*®Ar/*Ar); =299.1 £8. 6Ma

A=5.543 x10"%/a, W =0. 1802¢; ¢t,: PREEMY; o HUTRENR; ¢ . RETRER
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2 IRAPE=LDMWEE (wi% ) SRTH (ppm) F1 Sr-Nd R RS H SR
Table 2 The analytical results of major (wt% ), trace(ppm) elemental and Sr-Nd isotopic compositione

— HEERR MoK B R
01JH-2 01JH4 01JH-7 01JH-8 01JH-12 01JH-17 01JH-19 01JH-21 01JH-23
Si0, 53.01 53.12 49.26 53.23 53.48 52.77 51.52 53. 66 53.82
AL 0O, 13. 60 13. 10 14.67 13.58 13.52 13.55 13. 69 14. 89 15.89
Fe, 0, 3.45 5.72 5.96 3.22 2.36 3.18 4.56 3.75 3.59
FeO 7.93 5.25 5.55 7.82 8.72 8.13 6.13 5.57 5.63
MgO 6.36 6.32 8.01 6.57 6.49 6.19 7.88 5.77 5.74
CaQ - 6.98 4.60 8.13 7.07 7.83 4.92 4.44 8.23 8.22
Na,0 3.72 3.19 3.43 3.67 3.43 3.39 3.58 3.21 3.20
K,0 0.67 0.29 0.18 0.62 0.28 0.61 0.15 1.00 1.00
MnO 0.21 0.17 0.18 0.19 0.20 0.22 0.15 0.12 0.12
TiQ, 1.97 2.15 2.08 1.93 1.98 2.01 1.99 1.94 1.94
P, 0 0.20 0.21 0.25 0.19 0.20 0.20 0.23 0.36 0.37
Lol 1.66 2. 66 2.11 1.69 1.32 2.56 3.47 1.28 1.26
Total 99.76 99.78 99. 81 99.78 99, 81 99.73 99.79 99.78 100. 78
Mg* 50.9 52.3 56.9 56.5 51.9 50.3 58.1 53.7 53.8
Sc 20.7 19.9 21.4 20.0 19.6 21.3 19.7 17.8 17.9
v 219 206 217 204 212 222 210 185 186
Cr 416 181 262 219 213 223 205 206 253
Co 4.5 37.2 42.4 41.2 41.3 42.1 4.9 36.4 36.3
Ni 244 141 174 165 158 165 163 139 156
Rb 9.52 3.33 0.95 7.82 3.23 9.69 2.20 19.70 18.18
Sr 423 398 400 452 330 495 43 409 413
Y 22.3 22.0 22.3 21.0 21.1 21.4 22.2 18.8 19.3
Zr 96.3 9.8 104 93.1 95. 4 94.5 103 143 141
Nb 13.3 13.7 16.8 12.2 12.9 13.0 17.1 26.0 25.6
Ba 253 145 145 236 122 294 9. 1 272 272
La 9.45 9.76 12.4 8.97 9.23 9.20 1.6 20.2 20.5
Ce 20.2 21.3 25.7 19.5 20.2 19.8 26.3 39.8 40. 4
Pr 2.38 2.61 2.98 2.38 2.42 2.42 3.05 4.52 4.50
Nd 1.7 12.1 12.8 11.3 11.6 11.7 14.2 19.2 19.1
Sm 3.62 3.77 3.75 3.81 3.69 3.89 4.62 4.74 5.08
Eu 1.39 1.39 1.41 1.37 1.37 1.34 1.52 1.67 1.67
Gd 4.25 4.69 4.57 4,28 4.39 4.39 4.68 4,60 4.8
Tb 0. 80 0.83 0.80 0.76 0.79 0.79 0.80 0.79 0.78
Dy 4.51 4.44 4.68 4.14 4.26 4.31 4.40 4.02 3.96
Ho 0.90 0.88 0.88 0.84 0.81 0.82 0.87 0.74 0.79
Er 2.05 2.22 2.21 1.99 2.02 2.18 2.11 1.83 1.85
Tm 0.28 0.30 0.28 0.27 0.25 0.28 0.28 0.23 0.27
Yb 1.92 1.81 1.69 1. 66 1.65 1.76 1.76 1. 40 1.46
Lu 0.24 0.27 0.23 0.27 0.26 0.25 0.25 0.24 0.23
Hf 2.84 2.97 3.12 2.82 2.72 2.75 3.16 3.75 3.82
Ta 0.83 0.90 1.19 0.84 0.84 0.86 1. 11 1.61 1. 66
Pb 1.71 3.25 4.57 1.90 1.82 2.70 4.24 1.98 2.42
Th 1.25 1.30 1.77 1.27 1.28 1.26 1.88 3.07 3.14
U 0.32 0.26 0.39 0.30 0.28 0. 30 0.48 0.58 0.63
878r/%Sr 0. 707060 0. 704135 0. 704978 0. 708775
2¢ 15 11 15 13
"INd/'Nd  0.512832 0.512774 0. 512809 0.512773
2¢ 15 20 20 14
88e/%Sr(1)  0.707007 0. 704129 0. 704955 0. 708763
ena(t) 3.86 2.79 3.37 2.63

B ATIREN 205 ¥ S/%Se(1) Ml ey (1) HEH D] STMa LSRR
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Fig.2 “Ar/* Ar age spectra (a), isochron age (b) (01JH-19) of the basaltic rocks from Jianghan Basin
10 0.4 -
(@) [ (b) WE
) il B8
8 W RS A |
ZREAE i T~ _—
;\f Zilvgs _— E REE
5 I~ ~
g [ =xs st ~
=2 E - Tilvg
: 3 S
v ) E ZAZRA
TR - [
| S L | FwE [ TRELRE
- LR
XRE il -
0 | | | 0.001 L1 e datnl [ R (B |
40 45 50 55 60 0.01 0.1 1 10
SiO,(wt%) Nb/Y

3 ARSI AR K RFET TAS(a) I Nb/Y 3 Zo/Ti0, (b) 25

(4@ 4513] B Middlemost, 1994 F1 Floyd and Winchester, 1978)

Fig. 3 TAS(a)#f1 Nb/Y vs. Zt/TiO,(b) diagrams for the early Tertiary basaltic rocks in Jianghan Basin

~8.01% ,TiO, = 1.93% ~2.15% ,Na,0 + K,0 =3.61% ~
6.00% ,Mg" =50.3 ~56.9, TEHEGMEABEE Nay O
(3.20% ~5.58% ) F{ik K,0 (0.15% ~1.00% )) K 4F1E .
7£ TAS 1 Nb/Y %t Zo/TiO, 4> 5B L (& 3a,b) , AL
HELETBEZRENZTREIERFIER.
FERSAAHAMERMNR L TEL TR (ZREE =
282 ~416ppm) , ZEBRK B A bR AL IR b (B 4a) , RILLAH
fif) LREE E£ A MRS ERX, RERLIOREER
((La/Yb)en=3.5~10.4, (Gd/Yb)en=1.8 ~2.7); & Eu
% (EwEu” =0.99 ~1.08), HATLTEKSEHENBK.
Ni =141 ~244ppm, Cr =181 ~416ppm, Co =36. 3 ~42. 5ppm,
V=185 ~222ppm, R E K RHTRER £ T — & M LI
AMBRER R ERN B RIEM. ERETREME L
(FE4b) HREEXBTFEALK(LILE), AX Nb-Ta %
EHRLR (HFSE) M RIER %, Ml TH SRR A (0B)

(Hofmann, 1986 ) fIfEIL B % B E =L X R 4 A KRk
ZEAFAE (AR ,1996,2001) (B 4b) . HAMHAITTKILE
Zt/Nb=5.5 ~7.6, Nb/La = 1.25 ~ 1.47, Th/La = 0.13 ~
0.16 , Th/Nb=0.09 ~0.12, Nb/U =35.3 ~ 53.4, 7E La %
LaSmBE (B S), A RRAL AR HEEIEMERXK
R ERUREHEETEEFHEX.

R EEESRBEETABERY S @A K H R
(0.704135 ~ 0.708775) Fi % ¥ — #9 Nd [ 0 & 4 &,
(0.512773 ~ 0. 512832, % 57 I HR® Se/™ Sr = 0. 704129 ~
0.708763 ,£4,(57Ma) =2.63 ~3.86, TE £y (57Ma) - St/*Sr
() EM E(E6) , KA #5A(01JH-7 MOLJH-12) iR i
5 Samoa # B Z RAMLIH T 1 FIAL K 4 B FE ( Hofmann,
1986) , BAAFEAHE i (01JH-2 1 01JH-19) B &4 Sr Ff
EABMFE, 5SELEERE=L LA HRVEHRFE
AL (ST St/% St = 0. 703871 ~ 0.708374 , £, () =0.46
~6.35) ( \HIAREE, 1996, 2001),
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Fig. 4 Chondrite-normalized REE patterns (a) and primitive mantle-normalized spidergrams (b) for early Tertiary basaltic rocks in

Jianghan Basin
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IR AWZRFEAFERREF BB KM Sr A RA
B ST RARE eyg (57Ma) HB ( <4.0) B/ ERELFH
fat R TR E o s R IR R R AR, BT AR
7E TAS 1 Nb/Y X} Zr/TiO, 53 25 Bl A b 76 7E AR IA] ) T i
FIVEE (& 3a,b) , FEMB TR KM E LRI L Nb-Ta FH
BT EIERY, YUK Nb/La e fE. 81 Y Sv/™® Sr, ey
(57Ma) 5 Mg"H Z R A FFTEM LR R VIFIE CRAE) , 1
HURRE HEBLRMFAMRAREER EALB S RZ
AR EYRA A BIRSE; 3 Nb/U HAH(35.3 ~53.4)
{217 MORB #1 OIB @) H.{8 %1 (47 + 10) ( Hofmann et al. ,
1986) , B /& T KRG # 7 #) Nb/U HfB ( £10) (Taylor and
McLennan, 1985) , % X X WA K 7E LA #3B H
REZIWEYROHNBRE, METREHEREXBED
Rk,
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5.2 HEmE

AW RE=ZLXRBEEARA SEABEERE=
LZERES AP AHEH R CE {EM Sr-Nd B E
AR, LB KR Si0, , i Na, O, R LB ERA N P,0,/
AL O, (0.014 ~0.024) # CaO/AL, 0, (0.32 ~0.58) HAf, &
H Zr/Nb(5.5 ~7.6) F1 Ce/Y(0.91 ~2.11) H.{H# F Deniel
(1998) FrA IR A MM A B MEXN; DEAFM
STEALA (La’Yb)en (3.5 ~10.4) FA(Gd/Yb)en (1.8 ~
2.7) WE RAHX R K HREE &8 (3 HREE S B X T 10
AR AHE) B T EBERFINRIE, BRUARLXRES
KR ARAH_EMEE R X RS EERS AR ™
Y (Chung et al. , 1999) , ZEMBITTEEME L (& 4b) , FF
AHABRAL 5% B X R A (OIB) MUK FFE, Z/Nb =
5.5~7.6, Th/La=0.13 ~0.16, Th/Nb =0.09 ~0. 12, B/~
MEEILEKXEE=CALEMNE EMI HERZRA
(OIB) A{MA B9 B ER L 2 #F4iE ( Weaver, 1991) , REIH AR T
XujfEsy EMI R E R LA EMS, INEMRE=CETR
HEA S LREE LILE, 7 B UK B M 15 355 1) 7l E iR
E(E7a,b), BABEARAZREMERE A BMBX
2,3 B AR B R B EIFAE (Pearce, 1983) , Bt HEW
REZREEANRE SRR B MR X R EY, KRN L
TERBRAAH TSNS R R X K L FIRR AR, B S
AE-KRBEEERANTY., SAFEERERRETR
-5 A BAELE R R X R A A R E A ( Chung
et al. , 1995,1999) ,

53 MEEX
FEARTEEUX ERE/ TR RSN EES
BERG BERLUE, EXEMXET T — R SHREME

50

1 Lol !
10 100 1000
Zr (ppm)

S T

fERB Ml b ANt LS, S X ek BB A
FHIT T KB MBF (Dostal et al. , 1991; Basu et al. , 1990;
Liu et al. , 1994; Han et al. , 1999; Chung et al. , 1995,1999;
Tu et al. , 1991; Zou et al. , 2000) , 4N Sr-Nd-Pb [F]4i; & 59 0F
3% (& 8a-b) , X BRI F4db s RFT 4 Rk AR
J9 DMM + EMUR S B8 AY4F1E, T 88 XA ER
KL B DMM + EMIL B & 8 S HHFE, L2 Pb [A)
MERANIFE(E b)) AP EFABFFHERUREAR
18 77 7E [A] 7 T ER {22 4943 X ( Chung et al. , 1995,1999;
Tu et al. , 1996) , Bi4ELA 7 B B /R T LABHK K™ Pb/* Pb
( <18.0) RAREHT EMI 83108 #4F4E (7 8b) (Bau et. al. |
1991) , Ti4ERG M B 78 i LABE B A9°° Pb/ " Pb( > 18.0) MR &
i EMIL BY308 5945 4E (78 8b) (Chung et al. , 1994,1995; Tu
etal., 1991, 1992) , #ATH , 7 H A F AL LRI Af R AR
H T2 2 P AR LR A -REREEE S e RS RER
By, T8 A B M08 R R 943 X LA K R 9 43 (X B )
MR- RS ICHE R, EFEk, ANHIKE(1996,2001) 7
xR A s R = A AR LE TR, £ 8
Bk EBA L P/ P {( >17.5) BB
EMIL J& # , 1A Jg38 1L 3 JU A0 BUARE 9 b 08 b V78 2 DA ¥ 3 it
AR A B i FF 4589 , BP o B AR 504 B 08 [R]  uBk
fh2 5y K ERT #iit 2 )5, 1 Chung 25 (1999) F1ZEEEX
% (2002) ZEXT SRS R R R R BT A K WA MBER R A
Rttt BRI ERETAREABRH
ERHEK,

SR, B TR A F LS BB, UEE
BT F AR LR ERE S A B 08 & T 9 gk R )
B, NI EEE =L XRAEGHHREH, EX
A0 B A EMI 2SR B AR E. XTHERX
Fh EMIL 25 G B el AUSE SR A RE A B R %

Th/Yb

[ RN

11

" 0.01 0.1 1 10
Ta/Yb

F7 IEmRE=2ZRESAMN ZvY 3t Zr(a) 7 Ta/Yb %t Th/Yb(b) #3535 ¥ B E & (34 WPB R EHR A X

&, MORB {FREFBHXRE, AT REFAXLBERSE; WAERABEBY, CREXMBTBE, FARIELAE

Mg, s RRZMpADHwEE )
Fig. 7 Tectonic discrimination diagrams for the early Tertiary basaltic rocks in Jianghan Basin(a,b)
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MORB AL » [ R (EDT
@ ® Spsukis F A% 000, % 2003) EMIT
6 O #pEgRE=CXLE 15.7 C o g EE= L ALE TR
(MFaFREE, 1996, 2201) [ % (AHEFEE, 1996, 2201) o
N ‘0’ K)
p 156 - 25
> N oled
2 ///,’I -
9, -] -
< : 4{////////1,.- = ssh
2 24 2 F
w 2 ,51 [
154
6 AL 55 153 F
s i FERZRA - :
-10 1 ] IEWI L | I(a) 15. _Illllllllllllllllll;llllllIIIIIIL!
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TSrS1(i) 2y My

B8 FEAMIAERTRAM oy (1) X7 S/ Sr(e) (E a) F Pb/™ Pb X" Pb/** Pb( [ b) FIf (b4 FIms M4 4
RERENEIES| B Tu et al. , 1991,1992; Chung et al. , 1994,1995,1999; Zou et al. , 2000; Zhu et al. , 2004 ; LA HER
3| B Peng et al. , 1986; Basu et al. , 1991 ;PRI M2, 2002; ARILAIEIES| B Peng et al. , 1986; Basu et al. , 1991; Zhang
et al. , 1995; EMI, EMII 1 DMM 3% %85| § Zindler and Hart, 1986)

Fig. 8 plots of gy, (t); vs. ¥Sr/*Sr(t) (a) and 2’Pb/*™Pb vs. Pb/*Pb ratios (b) of Cenozoic basalts in the Eastern China

R ERMERE, BRENFENERATSPEREGE R
BRI AR RIRIAR, BIE NN hEm b AR A A Bt
8 B4 EMII XU 08 /5516 (R E %, 1997; RIR4ESE,
1998); AR E NI ERERTAEREABEMBER
EMI + EMII R & W19 1E (B K L%, 2002; EZF 4%,
2001) 5 B Wang 55 (2003) WA g LAHEBH- s IR ZE 0 7
HHEERPAE MR A LIS AR OB + EMIL R S #8 (k¥
%, 2004) . FRERP AR KILE RS OIB + EMI R & &#H
HIRFE (FEEFE %, 2003) ; TiALA M A M ARKIIT T iF
X AP A AEENE KIS Ph R RMBTR R, 5 TR
JeGfA B H 08 2 B R LI Pb/™ Pb > 18. 0 4R 4E 49
EMII Z3108 (B 8) (IE3R %, 2003) , M BHE, FRERAY
ST A BT E R EMIL RUE A BB rl g R K ERE
AEB RS AR, K ALEMBRESRERGHRER
AR EEEABNMRAKHNETR T, NHRKKE LE
SECAA B- BB AR E A, EMIL B2 7 B 08 35 40 1 i
R,

6 &g

KA/ Ar G55 5 (57.32 £0.35Ma) RHATT
NEMZTRAEARRTRE=4. HE K LREE
((La/Yb)y =3.5 ~10.4) # LILE I %2 % Eu (EwEu* =
0.99 ~1.08) fARH MIHE, RAKX KRB S EE S BB
REEY; EMETE%ME LRXAH Nb-Ta ERF,BEH
5% B ZRE (OIB) MU IR E , RP R B KW
BATRE S Hm B M EHA X, MBITE WERAE U RER

BIURGKRE ERIH SRR %R IR T EMII BU8 A
B R = m KA AU, RAKERERET
EMII R4 B B R S Rl . 45 &4 TRERILG KT
TP ERZTRAENPIRIR, RS TR G EAH
HOBRERHTAREABRERGR, XEZTREE
ARARRMEWETREMAT, KRB LH S35 A B-%K
VR AEEFE A, EMIL BY 5 52 5 1) 3 08 K LU B3R I R Y
FR, X—BIREMITNEBRE =L RILEHEER S
BALEIX LT R I EEME B .

References

Basu AR, Waang JW, Huang WK et al. 1991. Major element REE and
Pb, Nd and Sr isotope geochemistry of Conozoic volcanic rocks of
eastern China: Implication for their origin from suboceanic-type
mantle reservoirs. Earth and Planetary Science Letters, 105149 -
169

Cong BL, Wang QC, Zhang HZ, Yan X, Jiang LL. 1996. Petrogenesis
of Cenozoic volcanic Rocks in Hefei Basin, China. Acta Petrologica
Sinica, 12(3): 370 - 381 (in Chinese with English abstract)

Cong BL, Zhang RY, Li SG, Zhai MG, Wang SS, Chen CY and Akira
Ishiwatari. 1992. Preliminary study of isotope chronology of eclogites
in Northemn Jiangsu and Eastern Shandong Provinces, China. Papers
for Professor Yukio Matsumoto, 411 =417

Chung SL, Sun SS, Tu K, Chen CH and Lee CY. 1994. Late Cenozoic
basaltic volcanism around Taiwan Strait, SE China: Product of
lithosphere-asthenosphere interaction during continental extension.
Chem. Geol. , 112;1-20

Chung SL, Jahn BM, Chen SJ, Lee T, Chen CH. 1995. Miocene basalts
in northwestern Taiwan: Evidence for EM-type mantle source in the
continental lithosphere. Geochemica et Cosmochimica Acta, 59(3) ;
549 -555


http://www.cqvip.com

£ 000 http://www.cqvip.com|

Yk FH: LRABREEZRLTAREL AV A £ R FFRFLFHERAL BTN 1625

Chung SL. 1999. Trace element and isotope characteristics of Cenozoic
basalts around the Tanlu Fault with implications for the eastern plate
boundary between north and south China. J. Geol. , 107 301 -312

Deniel C. 1998. Geochemical and isotopic (Sr, Nd, Pb) evidence for
plum-lithosphere interactions in the genesis of Grande Comore
magmas ( Indian Ocean). Chem. Geol., 144 281 -303

Dostal J, Zhi X, Muchlenbachs K, Dupuy G, Zhai M. 1991.
Geochemistry of Cenozoic alkali basaltic lavas from Shandong
Province, eastern China. Geochem. J., 25;1-16

Fan QC, Hooper PR. 1991. The Cenozoic basaltic rocks for eastern
China: Petrology and chemical composition. Jour of Petrology, 32:
765 - 810

Fan WM, Wang YJ, Guo F, Peng TP. 2003. Mesozoic mafic magmatism
in Hunan-Jiangxi Provinces and the lithosperic extension. Earth
Science Frontiers, 10(3); 159 - 169 (in Chinese with English
abstract )

Floyd PA and Winchester JA. 1978. ldentification and discrimination of
altered and metamorphosed volcanic rocks using immobile elements.
Chemical Geology, 21: 291 - 306

Xu LX, Yan CD, Yu HL, Wang BQ, Yu FQ, Wang DF. 1995.
Chronology of paleogene volcanic rocks in Jianghan Basin. Qil and
Gas Geology, 16(2) : 132 — 137 (in Chinese with English abstract)

Hawkesworth CJ, Rogers NW, van Calsteren PWC and Menzies MA.
1984. Mantle enrichment processes. Nature, 311 (27): 331 -335

Hofmann AW. 1986. Nd in Hawailan magmas: Constraints on source
composition and evolution. Chem. Geol. , 57:17 -30

Jia DC, Hu RZ, Lu Y, Xie GQ. 2002. Petrological and geochemical
characteristics of sodium-rich
northeastern Hunan Province. Acta Petrologica Sinica, 18(4) . 459
—467 (in Chinese with English abstract)

Kuang SP, Zhang BR, Ling WL, Han YW. 2001. Mantle source of Late
Cretaceous basalts in south Dabie orogenic belt, China. Chinese
Journal of Geology, 36 (2): 203 — 211 (in Chinese with English
abstract )

Li SG and Yang W. 2003. Decoupling of surface and subsurface sutures
in the Dabie orogen and a continent-collisional lithospheric-wedging
model: Sr-Nd-Pb isotopic evidences of Mesozoic igneous rocks in
eastern China. Chinese Science Bulletin, 48 (8): 831 — 838 (in
Chinese with English abstract)

Li XH, Hu RZ, Rao B. 1997. Geochronology and geochemistry of
Cretaceous mafic rocks from northern Guangdong Province, SE
China. Geochimica, 26 (2): 14 — 31 ( in Chinese with English
abstract)

Lin CQ, Masuda A, Xie GH. 1994. Major- and trace-element
compositions of Cenozoic baalts in eastern China: Petrogenesis and
mantle source. Chemical Geology, 114; 19 -42

Liu Y, Liu HC, Li XH. 1996. Simultaneous and precise determination of
40 trace elements using ICP-MS. Geochimica, 25(6): 552 - 558
(in Chinese with English abstract)

Middlemost EAK. 1994. Naming materials in the magma/igneous rock
system. Earth Sci. Rev., 37.215-224

Pearce JA. 1983. Role of the sub-continental lithosphere in magma
genesis at active continental margins. In: Hawkesworth CJ, Norry
MJ (eds. ). Continental Basalts and Manile Xenoliths. Nantwich:
Shiva Publishing. 158 - 185

Peng ZC, Zartman RE, Futa K and Chen DG. 1986. Pb-, Sr- and Nd-
isotopic sy ics and chemical characteristics of Cenozoic basalts,
eastern China. Chem. Geol. , 59: 3 -33

Peng TP, Wang YJ, Jiang ZM, Yu XB, Peng BX. 2004. “Ar/* Ar
geochronology and geochemistry of Cretaceous basaltic rocks for the
central and northwestern Jiangxi Province. Geochimica, 33(5) ; 447
—458 (in Chinese with English abstract)

Sang HQ, Wang SS, Qiu J. 1996. The ® Ar/* Ar ages of pyroxene,
hornblende and plagioclase in Taipingzhai granulites in Qianxi

lamprophyres in Jiaoxilin in

County, Hebei Province and their geological implications. Acta
Petrologica Sinica, 12(4): 390 - 400 (in Chinese with English
abstract )

Shen WZ, Zhao LZ, Zhao M, J, Kong QY, Cai YF. 2002. Study on the
Lead isotopic compositions of Tertiary basalis in the Jiyang
depressional basin, Shandong Province. Acta Geologica Sinica, 76
(1) : 33 —38(in Chinese with English abstract)

Sun SS and McDonough WF. 1989. Chemical and isotopic systematics of
oceanic basalt: implication for mantle composition and processes.
In: Saunder AD ( Norry MJ (eds. ). Magmatism in the ocean
basins. Geol. Soc. Spec. Pub. , 42: 313 -345

Taylor SR and McLennan SM. 1985. The continental crust: lts
composition and evolution. Blackwell, Oxford Press, 312

Tu K, Flower MF], Carson RW, Xie GH, Chen CY and Zhang M.
1992. Magmatism in the South China Basin: The isotopic and trace
element evidence for an endogenous Dupal mantle component.
Chem. Geol. , 97: 47 -63

Tu K, Flower MFJ, Carlson RW, Zhang M, Xie G. 1991. Sr, Nd and
Pb isotopic compositions of Hainan basalts ( South China )
implications for a subcontinental lithosphere Dupal source. Geology,
19: 567 -569

Wang YJ, Fan WM, Guo F, Peng TP and Li CW. 2003. Geochemistry of
Mesozoic rocks around Chenzhou-Linwu fault, South China;
Implications for the lithosperic boundary between Yangtze and
Cathaysia blocks. International Geology Review, 45 263 —286

Wang YJ, Fan WM, Peng TP, Zhang HF, Guo F. 2005. Nature of the
Mesozoic lithospheric mantle and tectonic decoupling beneath the
Dabie Orogen, Central China: Evidence from “Ar/® Ar
geochronology, elemental and Sr-Nd-Pb isotopic compositions of early
Cretaceous mafic igneous rocks. Chemical Geology, 220: 165 ~ 189

Weaver BL. 1991. The origin of ocean island basalt end-member
compositions; trace element and isotopic contains. Earth and
Planetary Science Letters, 104 381 —397

Yan J, Chen JF, Yu G, Qian H, Zhou TX. 2003. Pb Isotopic
Characteristics of Late Mesozoic Mafic Rocks from the Lower Yangtze
Region: Enriched Mantle. Geological Journal of China Universities,
9(2): 195 =206 (in Chinese with English abstract)

Yang ZL, Tao GY, Shen WZ, Wang LB, Yang XZ. 1998. Geochemistry
and Source Characters of the Concealed Eogene basalts in North
Jiangsu Basin. Acta Petrologica Sinica. 14 (3): 332 - 342 (in
Chinese with English abstract)

Zou HB, Zindler A, Xu XS, Qu Q. 2000. Major, trace element, and
Nd, Sr and Pb isotope studies of Cenozoic basalts in SE China.
mantle sources, regional variations, and tectonic significance.
Chem. Geol, 171 33 -47

Zhang M, Suddaby P, Thompson RN, Thirlwall MF, Menzies MA.
1995. Potassic volcanic rocks in NE China: geochemistry constraints
on mantle source and magma genesis. J Petrol, 36 1275 - 1303

Zhao ZH, Bao ZW, Zhang BY. 1998. The geochemistry of Mesozoic
basalts in south Hunan Province, South China. Science in China
( series D), 28 (suppl. ): 7-14

Zhu BQ, Wang HF, Chen YW, Chang XY, Hu YG, Xie J. 2004.
Geochronological and geochemical constraint on the Cenozoic
extension of Cathaysian lithosphere and tectonic evolution of the
border sea basin in East Asia. Journal of Asian Earth Sciences, 24 ;
163 - 175

M3z 5E e mk

Mabk, TR, KEBE, K, IRFA. 1996. FEA R &
RKLEREARYIR. A0%#, 12(3): 370 -381

IAHIRR, SREOR, XISCE. 2001, —ANRE NS . ka4t EE
=L KRUCERES. BaEER, 46(21): 1825 - 1830


http://www.cqvip.com

1626

RHE, T5E, 3%, 2457 Nt XPEREERERIERS
ARBBRE. A%, 2003, 10(3): 159 - 169

WA, SRS, S, BT, 2002. MARICAR RN B IETEE i
BRALERE. S AFIR, 18(4) : 459 -467

B, kA=, B3CH, 430 2001. kBIE L4 R o i
RREW XM REAE. i FRIE, 36(2): 203 -211

ZEEE,BE. 2002, KPIEUHERMEAE S RMERRNE
MR KRR S A R AR PR AR A S-Nd-Pb [§
PIFIER. Fl2ER, 47(24) . 1998 - 1905

R4, WRR, FK. 1997, 8At A ELREE KO ERSENHER
2. shERiL%E, 26(2): 14 -31

XUE, XPEE, ZEERE. 1996. ICP-MS AEFNIE A AR T 40 K
M ETE. HBRILE, 25(6) : 552 -558

VLY, EEE, LER, Wbk, BIKE. 2004, THFHET®RE
HELZREAGHAr® Ar R MM BRLETIR. IR
2 33(5). 447 - 458

£ 000 http://www.cqvip.com|

Acta Petrologica Sinica # %%k 2006, 22(6)

R¥gH, EHL, R 1996 BRKFERNEPWEA ARG
FRAMCAP A R BRMRE L. HEER, 12(4): 390
~400

WHEM, &R, B, LKA, ool 2002. ILARFFHABKE=
LRREWERETFR. HFEFER, 76(1):33-38

BiLRh, EEE, rER, TEW. 1995 ISR TE=LKILE
FR. AME5RAKASHEA. 16(2): 132 -137

=, BRITIE, MisH, 77, AR, 2003. KRITH T R4 hi
HEE MR R RFE . BAEMBAIERE. BREFR, 9(2):
195 - 206

BYLR, BT, REN, Th, HEE. 1998, FHdItimERR R
FELEXRAMRAEREXIE. BA¥M, 14(3): 332 -
342

BiRE, GHf, WAk 1998. HEEFERKRELMIBRILER
fE. HEBE(DE), 28 (T 7-14


http://www.cqvip.com

