Fa3E ol
2025412 H

UL BLAE AR
ACTA SEDIMENTOLOGICA SINICA

Vol.43 No.6
Dec.2025

X E RS :1000-0550(2025)06-1935-17

ROt —EHMERAFFNDLARICERE
Wit R

ﬁﬁ]}%1’7’%‘\%@?%:l’é/EE\EKZ’?E)%]*/A,?’%/Tﬁl

L b R 2 (R0 M BT iR A 4 5 PR 2 [ SR 2, IR 430074

2. P L R 2 (O BB 22 e, i 430074

3. Abat R R S as (R B b, 3 LA S e L R R S S A, Jbat 100871

B E (BEX]A TR NS A R i A2 A 1) RSB CO, A58 % Ak, 51 T I 2 S As B E 4 )
A EWENL . AR A A4 (Paleocene-Eocene Thermal Maximum, PETM, ~56 Ma) ¥4 Hi &A= T B & (5% HE
TR B A 5 2 A R B A, AR R PETM I ST A HE O Bk B PR R 1 i B AL , T LU B kR
A MEAR b B T 2 5], HAT R X (R ]G T PETM BRI fih & AL A1 H B4 2 i, B AT IFFEIE S
JERPGFE I #44 (North Atlantic Igneous Province , NAIP) B3 16 30 5 PETM Z [l £ 7ERT [EFEAS-H: , R NAIP AT fgfil & 17X —
HOERFLSE PSR S F  (E 2 H A0 LU SR B PRI i 8l i R OC 28 1 AN, JHG s R A e 78 T el FE DA bR
ERJOLE FiC st . ARk, DI h Y R ST Z VR B K [R50 3R © 9 V2 T s i b o D sk iRk vy kLl sl (B, HETG
PETM 4R 10 SR 58 24 FP e S8 T NALP W DXl ) 30T Ml DX e =2 Xof 7 s s oo P Il Y e DX RIS, 129 17 X NATP
T3 20152 M 0 B RN ER SRR (A o [ G598 5 R B 1S SO X PETM 4R TR 5 oy KLU s 5 IR A T 17 ZR S8 1) [T JBE,
T NAIP 5 PETM Z [A] I 3R, SRR A Dok Rl 3R S5 HAB AR brir St ik R G AL 45 it — 2L i s B8 X LG 3l , DLRAE X
PETM BTN Ry A AR e S AR s

KR ORI AR A AE VU TR KA A s AR U R R 3% 5 TP AR

FE—EEREN MR, 2, 20004 E B LAFRA: DIFR , E-mail: YangChen7@cug.edu.cn

BIEMEE R, 5,955, E-mail: shenjun@cug.edu.cn

RESES P534.612 CHKFRERD A

DOI:  10.14027/}.issn.1000-0550.2024.125

CSTR:  32268.14/j.cjxb.62-1038.2024.125

0 55

Tk A LI , NRIRBEA A RRE, R 1 K
1 COAFR 2 UABI R, BB F- B R AR
el Fifim Z A & st Ko THRITARA Y
SRR G EAZ IS B3 F T A K
FCantl oA T 5 RIS MR B & A K
R ERSHE T i LR A= W i R T T4, 2 AR
FERIAR SRR T IR B PR AR . 7 b J5T 7y s s 491 2
T 2R CO MR T 2y U 2t 34,
M-S —=Fa KLEF/ FPRE ] Toarcian K

R P AR S R D Aptian F I R T R AR
P 42 Cenomanian 2R IR 7 i A0 444 o BT
1R AR AR 1) o SR, H TR 20
A Jry AR AN SRS R 5 X AR B R 2%
5, A /DR BT REAE A 2 B EAERR
B 4R 2%, Hod, B — 46 8 T A B =R
(Paleocene-Eocene Thermal Maximum, PETM, ~56 Ma)
BRI B 50k (5 & "COEARKRG TG A
PR TR A X — i BRI CO, B i A
5P Ar DR A HERCR R He i (1) . Pt
RAIRE PETM F AR BRHERL il R AL 34T, X AR

s B HA:2024-08-01; &[5 H #5:2024-11-19; % A H#5:2025-01-02 ; M 45 HH kit B 5 : 2025-01-02
HEEWE . F%E SRR (2022YFF0802900) 5 [/ 5 [ S8 Bk 5 4: 1 H (42405053 ) [ Foundation: National Key Research and Development
Program of China, No. 2022YFF0802900; National Natural Science Foundation of China, No. 42405053 ]



1936 LI A= H43%
40000 100
(a) (b)
35000 A= Ry
10 Bife

300004 _ CEL— =B RN
2 150004 H 242 Cenomanian AW F5F: S
g SR (-

" Wt — T AR A

g Eon L Aptian S BRI - '
g' 150004 g 0.1

06654 e — AT A g LG % Toarcian 5K VERR L1

5000 _ 0.01
LR B Toarcian P K Pl 48 4
od nit
; ; ; ; ; 0.001 . : . .
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
oK /ka FgaK/ka
B 1 304 AR B0 T — S A il HE I A e B e et b R (B >k B SCRik[2-6, 81)
Fig.1 Comparison of carbon emissions from hyperthermal events and their rates (data from references [2-6,8])
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Fig.3 Schematic illustration of natural mercury cycle (modified from references [88-90])
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The numbers are Pearson’s correlation coefficients (red. positive correlation; green. negative correlation); data from reference [99]
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Abstract: [Significance] Since the beginning of the Industrial Revolution, human activities have resulted in the



5 6341 W RAE SRoRER R — AR IR A K DRGSR S 1951

sustained release of greenhouse gases, including carbon dioxide (CO,) into the atmosphere. This has been primarily
driven by the combustion of fossil fuels, and threatens profound climatic disturbances, environmental transformations
and widespread biological crises. Similarly, the Paleocene-Eocene Thermal Maximum (PETM, ~56 Ma) represents a
period of massive carbon release into the atmosphere, occurring at a rate strikingly comparable to current anthropo-
genic carbon emissions. It is of paramount importance to gain a comprehensive understanding of the processes and
mechanisms that regulated carbon release during the PETM. Such knowledge can provide valuable insights into the
impact of these emissions on the Earth’ s habitability. Furthermore, these findings have significant implications for
our attempts to gain an understanding of present-day and future climate change. It is consequently of the highest
scientific importance to study this ancient climatic event, as it offers a natural experiment for evaluating the potential
consequences of contemporary carbon emissions on global climate dynamics and ecological stability.[ Progress | The
trigger of the PETM has been the subject of considerable debate among scholars in the past few decades. Despite
extensive research, the exact mechanism that instigated the massive carbon release during the PETM remains
unresolved, although the findings of recent studies have indicated a temporal correlation between magmatism in the
North Atlantic Igneous Province (NAIP) and the PETM. This evidence suggests that volcanic activity in NAIP was
likely to be have been the trigger of the climatic perturbation. While this hypothesis adds to our insights into the
triggering mechanisms of PETM events, our understanding of the exact cause-and-effect relationship between
volcanic activity and climate fluctuations during this transition period remains incomplete. A significant challenge to a
full establishing this relationship is the difficulty of accurately tracing volcanic activity in the sedimentary record
during this period, due to the complex nature of volcanic products and their subsequent alteration over millions of
years and the problem of identifying and distinguishing between different volcanic events. Recently, mercury (Hg)
concentrations and their isotopic compositions in sediments have emerged as promising tools for tracing volcanic
activity throughout geological history. However, in the present study, the focus on the Hg record of the PETM was
largely limited to near-shore areas proximal to the NAIP eruption sites. Few studies have explored the Hg concentra-
tions in sediments from open-ocean regions located at a considerable distance from the eruption centers, leaving a
significant gap in our understanding of the broader extent of the influence of the NAIP. The spatial limitations of this
study restricted our ability to fully assess the global impact of volcanic emissions on the Earth’ s climate and
ecosystems during the PETM. [Conclusions and Prospects] This paper provides a comprehensive review of the
current state of research on the use of mercury deposition as a tracer of ancient volcanic activity during the PETM. It
identifies existing research limitations and suggests key directions for future studies. It also reviews the possible
relationship between the volcanic activity of the NAIP and the climatic events of the PETM , emphasizing the need for
further interdisciplinary research to resolve outstanding issues and refine our understanding of this critical period in
the Earth’s history.
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isotopes ; ocean deoxygenation



