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Zhu J, Zhang ZC, Hou T and Kang JL. 2011. LA-ICP-MS zircon U-Pb geochronology of the tuffs on the uppermost of the
Emeishan basalt succession in Panxian County, Guizhou Province: Constraints on genetic link between Emeishan large
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Abstract In 1990s, some researchers suggested a temporal link between volcanism of the Emeishan Large Igneous Province
(ELIP) and the mass extinction at the Permian-Triassic Boundary (P-TB), and were supported by the “*Ar/* Ar isotopic dating
showing that the ELIP formed in the Late Permian. However, in recent years, a quantity of SHRIMP U-Pb datings suggested that the
large-scale volcanism erupted at ~260Ma. Hence, the ELIP volcanism has been attributed to be the cause of the end-Guadalupian
mass extinction in the Middle Permian. In contrast, the intense volcanism in Siberian traps has been considered to be the main cause of
the P-T boundary great mass extinction which has been ascribed to a global environmental change due to voluminous gases and volcanic
ash production. Recently, we have found a ~ 100m thick tuff layer in the uppermost of Emeishan basalt succession in the Panxian
County, Guizhou Province, the eastern ELIP. Our new LA-ICP-MS zircon U-Pb dating on tuff from the uppermost of the Emeishan
basalt succession yields an average age of 251. 0 + 1. 0Ma, coeval to those from ash or clay beds in the P-TB of the Meishan section in
Zhejiang Province. Consequently, the end of the Emeishan flood volcanism is consistent with the main pulse of the P-TB Siberian large
igneous province. Thus, our new dating result provides us a clue of a cause-and-effect relationship between the Emeishan large igneous
province and the largest mass extinction in the earth’ s history (P-TB).

Key words Tuff; Emeishan basalt succession; LA-ICP-MS U-Pb dating; Permian-Triassic Boundary; Mass extinctions;
Guizhou Province
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al. , 2010a, b; Xu et al. , 2010; He et al. , 2010) ,
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Fig. 1 Sketch geological map of the study area, column and petrographical characteristics

(a) -sketch geological map of the Emeishan large igneous province with sampling location (modified after He et al. , 2007 ) ; (b) -sketch geological map
of the study area; (c¢)-simplified stratigraphic column of the Emeishan basalt succession in the study area; (d)-photograph of the sampling location in the
field. Legends: 1-Lower Triassic Yongningzhen Formation; 2-Lower Triassic Feixianguan; 3-Upper Permian Longtan Formation; 4-Upper Permian
Emeishan basalts; 5-Middle Permian Maokou Formation; 6-Middle Permian Qixia Formation; 7-Sampling location; (e, f)-microscope feature of the

virtric tuff from the uppermost succession ( - )
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Fig.2 Zircon U-Pb concordia diagrams (a, b) and CL images of some typical zircon (¢) from the tuffs on the top of the Emeishan

basalts
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BEOTEGER, &R, MIREER, AIE R AT,
AR 40 ~ 100pm, A7 G AR IR, 2 B R AL A 3
RgEA (] 2c) o BEAIINE T 20 MR (D) o Fiatt
MFE AT U Th & R (U =36 x107° ~931 x 107°,
Th=21x10"%~1027 x10™%) ,Th/U H(E#EFFE0.5~1.5
ZIE) i H Th AL U 22 6] 45 B S 00 0F AR S v Tt s
DX01-3 1 DX01-10 (545 th T F AR F 95% , R ATT
B AT R Pb/7 U B AE A T 248.7 £2.0Ma FiI
252.4 +£2.0Ma Z [A], JTACE ¥ 31 55 42 % 2k 251.0 + 1. OMa
(95% E 5B ,MSWD =0.36) (& 2a, b) , 55 P-T 53 FLAF
% 251.0 0. 4Ma ( %= FF4E%E, 2009) —F,

5 e

5.1 IRBWRAREE NLBEZE R BRI AR

HiT, AR KBNS R, k8 LU g o ko ke 48 1 K
W = FEE % W 7E ~ 260Ma ( Zhou et al. , 2002, 2005, 2006,
2008 ; Wang and Zhou, 2006; Zhong and Zhu, 2006; Guo et
al. , 2004; PEEREE | 2008; Tao et al. , 2009) ,{H J 1l W5 % 45
WA AR ETE LS . He et al. (2007) %} ELIP 4330 w40
TR HEB AT 25 B 2 T VB VR 0 i 110 2 7 2 ) T O 0 4 o
KA AR U-Pb 4584351 & 257 +3Ma il 263 + 5Ma, f:
B A AR AR T AL & A 25 AR ), AR T 7 2248
TSR, AT R Y A %R 225 K, L MSWD 435l ik 6.5
7.5 HE WA S A v i #h A A — ok B ik jE
ZE , G S5 AR S AR B 30 ) R T . S
F45(2004) Fl Lo et al. (2002) 3 13* Ar/™ Ar [7]fo7 2 4
I I B LR K B A A8 Y 25 SR [R] 29 78 ~ 253Ma T ~
251Ma, {HJE, T Ar/™ Args B 2 o 010 it 28 = 14 4
ST LAABAT T 22 (9 AT 25 SR — L6235 LB (AL et al. , 2004,
2005; He e al. , 2007) , V3% 55 (2006 ) X g 7° & 41K
HRAE BT TUA A Rb-Sr y&MAR , AR S 255 + 12Ma, 4R IZ4AF
WA Bk FEAR 22, TOYAAR G- 2 ROk T L2 i R 58 A 435 S Bsp
] o AKBFFTRE SR A 1 A2 8, )2 )2 P & Sy,
AEEE AR A 5% B AR R Sl R B IS M. 18 U A AL
SERAENS 251. 0 = 1. 0Ma FEAS 1403 Ll W & 45 o i st [
BAFIE S R Ar/™ Ar S IAE 25 R AR — 3

SR, LLRTI B LD & 3R M &k A 25 S i) g v — 5
TS T e 20 S 1, L 2 b T K 2 0 i 1L 2 o
Mo Bt e A M2 T A . U, AR R A K A ST
7N R TE I LR R A )2 B s B e &R,
BN A AT RE A R B S5 A OC &R (BRI 4E, 20065 Zhou et al.
2000; Dai et al. , 2007, 2010, 2011) , 4k 5 7 25 ( 2006 ) 7&
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AR LA 9 EL GRS , P A, AR 8 2 iy KPR TS
BRI G, AR B A b RO A T AT )
P, S5 SR . P-T 320 5 (MK 2= rh by R0 0B )
FFAEFIFE BRI+ A0, Jm A A 2 B K L 4 1
HEULYS (Grasby et al. , 2011) o £5 F BT, A YCHTFE I 5 ) 4F
R SEFUIE S P kg DN PN LN S
IRE S, PR JE 12 B A S A HAT 22 T (] B R L, T
AT &, TR R T S ORI S A, AUyl
ARSI RN B RE BRI A, RIS LD O8Ca 4 kil
WA T L3 7 g A BE (Zheng et al., 2010)

5.2 ELIP RIEZHEEFHE P-TAREMAREBH KR

H AT R X % - =5 R FL 2k (P-TB) 2L W) MK
A (WAL TEIRAAAE S U, A0 2238 (30 Yin er al. , 1992,
2007a) HLAM il 3 2 3 (40 Jin et al. , 20005 Kaiho et al. |
2001; Becker et al. , 2001) {524 1d ( 4028 5 A% F ) L
2002 ; Grice et al. , 2005; Shen YN et al. , 2011) DL A 7ERR
AE2A U8 (U0 Liang, 20025 B0 &AM T 6, 2004) %5, {HE,
AR X & B — B A 2 s I KR
T, R — 20222l A, K& 3l (ol 2 33) S 800
B Wy R (U AL T A B2 22 58 (A0 Jin et al. , 20005 5K$H
£:.2009)
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Rl J5 BV 2P 5 R B P-T R A W) IR 46 5 J LT
A B DIR R FR , B BEAT T R R AR i 2,
Bowring et al. (1998) X PR Z A4 I X P-T F L5+
B R 77 SHRIMP U-Pb AR , FEARI H 251.0 +0. 3Ma;
Mundil er al. (2004 ) XF Uil 76 b SFFIW LA L P-T 34
LK E 54 SHRIMP U-Pb Jl4E Sk 252. 6 0. 2Ma,
INHIZEERANTE T AR HL X P-T 52k A= W R K 46 Ik ] 5 VL
PR KN S R- =8 R REKMEN R 5 80A b
RESE F T KLU R B % A B LE 5 TTOAR A DO AR I i) (5K 3R 8
&5 2002, 2004a, b, 2006) ;4% 1& 7 2 (2005) i1 Yin et al.
(2007D) FEFMBL T — 2 R-— B R A LTI H T R T A K
LRI B R A, OB BT 2 J2 094 A A8 0 1R 7 3R 47 i
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HATE PGE | HA R 38 5 UL SCAR 45 (2008 ) Fil Shen
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KAFRE YT, BDR K S, UL LRl SR kG sh %
e S R AR AR RO A A

BAR ER KB RAE—ERE LRR T KLERYS
AW R4 2Z IR0 B R B 2R, (HLER 30 B8 A Bk LU R
AN, EARSE 1LZ RA 7E 28 ) 138 2E | BT DR AR AR 4 i ik
HH S S IR B LU R K LA 4 L BGER 4 e AR IR
FeH, BN RIS L LA R A 22 KK kL
JBY, HohBECA o5 4% LA, JRERE BT 100m , T HL AR 25
5T ATEERT HAL M X 5 P-T i FEAGBE I KL B8 5
t ARl — 2, A g JE (L R & R A iR R O
T ELZ UK LB BEE IR A 1T RE L 20 S AR R i IX, DT 5
BT X AR R KA FR RS R AU PE A
FINE K R4 kA B = A 0 kLR s S AR X 42 R P-T
A W KA v U U LU R KA A R TR A R 4
Hp A EEE

Courtillot (1999 ) 4= ML I T 451 5 B0 K A 4
TR KK a4 ) VT R 2 K LR i A JE B R (B 2k
LT i Sl ey, 6 P R A Pttt ) B HLHp 82 B (1) 1 24
LS 2 3 A AR A ) s R 5 R, BRIV R P
PSR EE B, I HLICK B 48 i & P IR R
AW i JE K A I A K L 491 22 TR AS A E AT AT A O O6 R
(Sepkoski, 1996) , Kl A 4y W55 Jk 900 s R RRUI R 2 i A
YR A1) EZ R (Wignall, 2001 ) , Gn4 1R 437 1 AR A K 1Y
Ontong Java ¥ JIE X 3K 45 Wi & X A% 1 5% ) A8 0 428 30 55
(Wignall, 2001) , ELIP B4RAE ~260Ma kA= T (Hh —8 N fH
PR ) AL L IAE WK (H B2 IE A, KL E A
A7 ELBIR A (< 1% ) T HLIE % 22 B2 R A A58 ( Peate and
Scott, 2008, 2009) , Fr LA ELIP KUK J LI 2 2 75 g % R
il P M ) K G R B A 7 A 2 5 ) 0 1 S 0 G R R
BOR L W T it — R R . R U5 o HoJ L s DR
Er C R 3CHRF T HAA 2 vl 6E R il iR ( Wignall e
al. , 2009; Bond et al. , 2010a, b) ; {H LA W55 48 H N /5
e Br—AR T Z M b 2R, A R J Il K, PR
Sk ELIP [ K 1L W55 & 55 78 5 B 2R i A2 ) K 45 A AW 45 ( Ota
and Isozaki, 2006; Isozaki, 2007; Isozaki and Ota, 2007;
Isozaki et al. , 2007)

6 &5k

WA LI OB 48 2R T S M i B LD 2R AR T
it 100m JE#E K 7 )2 LA-ICP-MS %5 A U-Pb 4F#% 4 251.0 +
1. OMa, fU3 1K) LR KOSCE 48 I R 5 R I ], 5 4
I3 DX H P-T 73 SR AR FEAA [A] , [] i ade 55 P4 AR R R 2k
IR I B SRR ] — B, BER Rk Py s b R
R A KA A AT BEAS L5 VY AR R TR e 48 B9 2K
LA A 5 [ Bt 5 5 JE 1 2R KR 48 ) K L 4 A 5 0

Bugt AW TARAR R T A M5 R S A B 5 A
AN PR BE A I A AF S AR A T AR B M R ot i
SRR AT S LA RS Bl , 7R O
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