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The coupling relationship between volcanic activity of the Emeishan Large Igneous
Province and the mass extinction at the turn of the Middle-Late Permian
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Abstract: The coupling relationship between the volcanic activity of the Emeishan Large Igneous Province (ELIP) and the mass
extinction event at the turn of the Middle-Late Permian is one of the hot topics in the field of geological research. Based on previous
researches, this article summarized the starting and ending times of the ELIP volcanic eruption from aspects of paleontology,
magnetic stratigraphy and isotopic chronology, discussed the possible genetic mechanism of the mass extinction event and analyzed
the internal relationship between the ELIP volcanic activity and the mass extinction event. The main conclusions drawn are as
follows, the ELIP volcanic eruption began at about 260.55 Ma and lasted at least to about 257.10 Ma, and the mass extinction event
occurred from 260 Ma to 259 Ma at the turn of the Middle-Late Permian. This means that there is a temporal and spatial correlation
between the two events. In addition, characteristics of data such as the about 5%. negative offset of 5'>Ceyy, values within the
Capitanian stage, extremely low ®’Sr/*°Sr values (0.7068~0.7070) of the corresponding conodont zones, and the temperature
fluctuations during the Guadalupian—Lopingian transition period (the 4 °C warming followed by the 6~8 °C cooling) all suggest that
there was a close connection between the ELIP volcanic activity and this mass extinction event. The selective extinction of some
biological groups can be well explained by the climate warming caused by the ELIP volcanic eruption. Meanwhile, the large-scale

seawater regression, oceanic water anoxia, and sulfidic seawater upwelling might be important factors contributing to this mass
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extinction event. Therefore, the ELIP volcanic activity could have significantly affected the marine and terrestrial climate systems

and was the main driving force caused the mass extinction event at the turn of the Middle-Late Permian.
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Huang et al.,2022)
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Fig. 2 Contact relationships between the Emeishan basalt and strata and their field occurrences
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Fig.3 The conodont biozones at the turn of the Middle-Late Permian and its corresponding mass extinction event,as

well as the palaeo-environmental changes (modified from Wei et al.,2016 and related literature revisions)
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B o€ 2 B ELIP K L iE & M (260.55+0.07 ) MaFF
I, 3 B4 9] (257.2240.37)Ma(Huang et al.,
2022), 50U )1 B A A AL F B VT X ELIP (R A
AR (259.5+0.8)~(256.3+0.4 ) MafE 1% 22 1 [l P 3
AFEHIT (Shellnutt et al.,2012,2020), XFFELIPHE %
R fe B [ B 9 285 SR ) b A 42 30, 4 R 43 A 4260 Ma
#24 (Fan et al.,2004;Li et al.,2018; Wu et al.,2020;
Huang et al.,2022). X} FELIP A L1 & 45 RET[a],
BT A5 A 0 45 AR Ak 3 B K, A A AE
259~251 MaZ [B] (#l4) . Hi A% 2 A R 5 4
TR IR, H R SR B A R ELIPTE 8l A % R 3
260~257 MazZ [i] | 1l #¢ - Ar-Ar .SIMSHILA-ICP-MS
FEARLE AR R ZEU N Z LT #E260~255 Maly
(F4) o (HFEERAYIE , AH5 L e A N AR 2 51
T TOUR A0 L s 2 5 7 b 2 R AT AN 3 i, X
Al BB 5 ELIP K 11§ & 45 50 f5 18 52 1) (14 58 20U Ak 341 1k
YE A ¢ (He et al.,2007; Yang et al.,2015;Huang et
al.,2022). 257.10 Man] LR /R ELIPES BB ] T FR
(] B 1, 3R W ELIP K L 37 Sl 452 B ] 3 A I T3 Ma.

4 B AKKEE G- B - EHZ
AR Y R AR A R R

BET A BE U-POsE 4R 45 1A 2 JE A X LG, B A
BRI R IRLIP S KA ) K 2 A 22 (8] 47
FEYIHRR (ES) . MiXFELIPS - =St 2 58 W
RYFAFZ A KR A 22 105 = AR
it A L i sh g L - S i 2 S8 AR K
45 F1Y 4R (Huang et al.,2022) 1 B, B AEHL X
FE D FE 2 Bl 4 3 O 4 1) 1) % 29 BRFE (260.259+0.081)
Ma, W T ELTP 0 4 5% 2 i 8] (K 6) , S FFELIP
KL Bl 55 - i a8 22 A2 i A A= 4 K 4 S A I
] 7 1EHk 2 (Day et al.,2015). BN AER G HIHiA4:
Py oK 2 A B Y B R £k 2 6 3 i B B A S ELIP K
WG s 5% (Wignall et al.,2009). {H 213k A4 7]
IR, -1 B 2 S A W R A A A B R R AT
2, ELIP JC I W 2 2 A5 RE S 5 1S T3 Y /K fili B 58 78
b, I T A T BURMUL I AR ) K 4
4.1 SlEP-B_EHZ TEYMRENEESE
4.1.1 RAALHEE  ATADITEAN, P-1g — Bt
SR A B R RS IR A P A ) KA 40 1
A0, (Isozaki et al.,2008;Qiu et al.,2014), W%
N RE R 50 J prexuanhanensis—J . xuanhanensis
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Fig.5 Correlation between volcanic activities of large igneous provinces and Phanerozoic mass extinction events (modified from

Ernst and Youbi,2017)
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Fig.6 Major geological events close to the Guadalupian-Lopingian boundary(modified from Huang et al.,2022)
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GNP - B 2 A R R TR
xuanhanensis A WA Z J5 (Wignall et al.,2009),3f
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2021), ELIP XA AP XA W] R IR 51 e 52 5K 5P B
FLI S BRI 19 B2 R (Huang et al.,2022),

FEVFZAR B BFENLE b A L % A K
LLPE FH 5 | A S A0 B e R A R 1ty A IR B s i
Sek s, LR AT e AT AL A i FLA A ke A
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2023) . WA I XA BRI E (K20 Mk E ,FRW
ELIPAF7E — % 1 WIS IS & o T ELIPE K WS & Al fg
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PEHE T RUCEB h R IGEOMZ ) K & , B R IL By
M HHOMZY 23 /K F- & (Kuang et al.,2024),
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