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A geochemical comparison between the Emeishan and Siberian large igneous
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Abstract: The Emeishan and the Siberian large igneous provinces ( LIP) represent two major magmatic events
close to the PermianTriassic boundary. They are characterized by similar major element, microelement, and Sr,
Nd and Pb isotopic compositions. However, the variation ranges of the incompatible element ratios and isotopic
ratios are much narrower in the Emeishan LIP than in the Siberian LIP. Compared with the Siberian LIP, the
Emeishan basalts have somew hat higher Feg, and Sm/ Yb ratios, suggesting a relatively greater depth and a lower
degree of melting. T heir source regions are garnet lherzolite. Based on the Nd isotopic characteristics, the eNd
value of Emeishan and Siberian plume is estimated to be approximately 2, close to that of the primitive mantle.
In combination with other geochemical characteristics, it is proposed that the two LIPs might have originated
from the same super-plume derived from the core-mantle boundary.
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Fig.1 Geographic locations of the Emeishan and the Siberian large igneous provinces(after Mohoney, 1997)
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REZRAER, SPHHALBOBRETRE B
EXUANTHBEB BMEREMRN S, 5
W EZHEMIL—HEHALBROFHE KBER
% 2002), MR LKA RA E R A T M X R
KBGZH NN -BEERRE &, X EEEKR
FEMAEER AN K. BT, ®E W
KABAEEHE R AEBRERFHAOK, Lo F
(2002) W 8 H MBI F A 251 ~253 Ma, 5
ZH XM TR T MR RS EIE R AR 256
~258 Ma (Zhou et al., 2002), Fr LA i it #E 1 2R
AR RRETERENTY.

PR AR ) S KK B 4 F 05 {1 R I3 & Y 7 AL
G AHERKATF2x10° km? (B 1), BERKEE
3km LA b, FHEREN 1 kmo kL2 6 3 (A A0
WML . FRONBZREAR, AHEEME .
MHEZRE WEMRZRAS HEZXRE 1S,
BZAMEEXTE, SBELKRKREEHMUY
BBUEAAFERTES. S®EBLRKAREER
RER, KILEFREREE, RFIAEHWE,
fE Tunguska P LB KBENZRREKSE, L8
RIEFEE 700 mo SRBILKKREEHBERE &
AR E, ZBEREAEREFG R 48 Noril’ sk
KB Cu-Ni-PCE#H K. HAT . AEAMEKRKRES
ERBEFAMELR, THZTREN U-Po HAER
H251.2+0.3 Ma (Kamo et al., 1996),*°Ar-%Ar
FiHA 250.0+1.6 Ma(Renne et al., 1994), i 8
SR BB KR A FE R 253.3 £2.6 Ma(Basu
et al., 1995),F7 LA Sharma (1997)iA% 75% LA E &89
HERBTE 1 Ma 4EZ R H
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HTFRELMAERMERNSKAREEHEA
AETFAEMM, BT ERTT RIS AL,
FIETIO, SEHPUTEE KR, N 1% ~5% (Shar-
ma, 1997; % X HI %, 2001; 3k 38 £ %, 2001 ) ; MgO
FERATAEE R K, H 4% ~25% (Lightfoot et
al ., 1993; IBE%, 2004), MAZB BB LR A
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10% ), 3878 T K B8 UL B b 8 B U8, BR Oy b 08 45 R
. — ¢ # MORB ¥ & & (Scarrow and Cox, 1995).
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E 0] 86 5 #b 18 B A 5% (Lassiter & Depaolo, 1997),
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Fig.2 Diagram of (Ca0/A}L,O;)g and Nag versus Feg
+ —MIL KK (Zhang et al ., 2004); x —RMBABZRE
A-—BEREO—HAMNEXRSE
BT it B 6B 1 : Xu %F (2001) ,Zhang & Wang(2002) .
I & 5% (1993) F Lassiter & DePaolo (1997)
+ —basalts from Lijiang ( Zhang et al., 2004 ); X —basalts from
Binchuan and Yongsheng; & —basalts from Ertan; O—basalts from
Siberian. The data sources for calculation: Xu et a/. (2001), Zhang
& Wang (2002), Wang Yunliang et al. (1993) and Lassiter & De-
Paolo (1997)
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BRTRIARBREEREER, A—FEBLATES
JEEMBXEEA BB RO IAR X,
2.2 WATE
AHAETRERMEUM SRR, FUKE
AESBERERNERE, I HEBS TS ERT
Bep R/, B AT LA R 48R I X AR 14E .
MM FPHLTE( Sm), BHM L TE La kit
ABARRREAHAHE, PR L TEMHXTTF
W -EICE (M0 Yb) A9 SR B T 4 i
MEREABEENRBYYH AAERLTE
HMETFTEETFABATPMARLE KZHT WH[R
# McKenzie & O’ Nions (1991) 894+ B R HEBT ).
BAh,ABERERSEM La/Sm 1 Sm/Yb H72E
B/, XA ETUT AR RS
BRBREE . T R T IR Yo A PR X 2 a0 R IX

BB WA, 2 B 7E R T 3K TR 0 O AL PR R b B
RYRHE Nb, Ta B HMHES, HE3TUE
AN K KR 7 I RO
AR B e B A B2 b (R R LK KR R
R IX % R % ) Sm/Yb 5, T2 Il AR H
= X 5 7 A6 T Kk R B o K T

10

oC
T

La/Sm

B 3 La/Sm % Sm/Yb B (EEIE Lassiter
& Depaolo, 1997)
Fig.3 Diagram of La/Sm versus Sm/Yb (after
Lassiter & Depaolo, 1997)
PM— [ i 41 08 ( McKenzie & O’ Nions,1991); DMM—5 i 1 &
(McKenzie & O Nions, 1991); CLM—K i & 41 M # 8 (Mc-
Donough, 1990); LC—TF #1758 ; CC—% i #; UC— LM%
{ Taylor & McLennan, 1985), @— B/l EMAEMERE  A—F
NMEkBEREO—HAMELTRSA
PM—primary mantle ( McKenzie & O Nions, 1991 ); DMM—de-
pleted mantle ( McKenzie & O Nions, 1991); CLM-—continental
lithospheric mantle ( MeDonough, 1990); LC—Ilower crust; CC—
bulk crust; UC—upper crust { Taylor & McLennan, 1985) ; @—pi-
crites and basalts from Lijiang; #-—basalts from Binchuan and Yong
sheng; O—basalts from Siberia

ZREMBHHBEHNRKE. B THRPERE
MR E HEELE 75 km LA b (Nickel, 1986), f7 LA E
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F o 08 221 B 7 S RTE IR .
2.3 EER

BN K KR A4 B Sr.Nd . Pb [ & 4 B HHIE
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EFERKREENFRLRRTEREEERS
ZHP - REEESHKELRXREERR
MEBELAEX. ATMMBERROEERE, WK
KIRE B Nd() TR 8 (VS ASr), 55T
BIHF X (Naldrett et al., 1992; Lightfoot et al.,
1990, 1993), # Pb R EAR L, H 1 KA RAE
ERRVBALERSELZ L, BEANAMEX
K EE®AH — /7% 7% DUPAL OIB i, ifif i J& 11
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Parana .Deccan .Columbia River kK & & 1.

ALK KB EEN, AR X ZR A S,
Nd # Pb R BRARAFREH, ML S, LK
B A AR AR A M H (P Sc/Sr), . eNd
(¢)# Pb FfI K HAE.

3 WHERBIS LR

BRI, DERER(EE<]I Ma) ERB A
FIER B A LR A (CFB) R @ E MR
(Griffiths, 1986; Mutter & Zehnder, 1988; White
& McKenzie, 1989; Griffiths and Campbell, 1990),
HEAAAERABREEH TFROSHBEERE
3 B0 R 5 , T R BT A R OC B LR R, BT LA —
soag 35 AN R H 5 8 AE X (Lightfoot et al.
1990; Czamanske et al., 1998), R A —L&¥
K, @ FREAFEAKREEWER KK E KIS
HF B (B > 2 X 10° km®, Fedorenko et al.,
1996 )2 #15% T UT, N TIHE T 1 M8 2K B B9 K 1R B 8
2,7 HEat AR E &P A (4 1.7 km®/a, Renne
and Basu, 1991) 2 5 £ b 88 &% 7 fE % % (Basu et
al., 1995; Fedorenko et al., 1996; Sharma,
1997), MHEZ T KELAKREEHOHRRIEE
SHEHAERXREEEREBS, AREC A
TEEH#B, MR%(2003)REF OHKENSH
A A R R LR R AR AT, A — R
(g 2R R , A T S0 M 0B AT 19 77 7E SR A3 T T IR A9 E
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