3 . ~ SR .
M % b & 20254 HT70% 24 #4188 ~ 4200 ¢ (R ) Ze it
SCIENCE CHINA PRESS

CrossMark

& click for updates

PRGBSI N 2 ookl i) e 5 sl

1 1* 2% > 1,2
A, RE, XBT, RRR
L E R B JR e BT, 35 JRiey SR b R R e 55 R R PR 2 [ 7 S0 =, bt 100101
2. LN BEIRFRIGE A BE, PUARPR RS M A AR 5080 %, 220 730000
* KA, E-mail: sqchen@itpcas.ac.cn; dwu@lzu.edu.cn

2025-01-18 Wk, 2025-04-07 &[0, 2025-05-06 1357, 2025-05-28 MIZ& IR & %
FER [ RBIE R TF R EFE 4:(42401183) . KB B /G A8 A 5 HR1(GZC20241803) Al E 5% [ SR B2 3L 42 (42588201) % Bl

R HIRRAGARF X T2000FRE T AKREOBA, BRETTARENRE T HIRELE RN ERZTAEE
BN T H N ERHEZ RS B2009F L AR THRAEH &N EXSFRBE LM, E70H
ISERREH /5 T2024F Bk T ZRWN. REZRIVCKEKFEE FINT, BELWARBRECH ZXA, £
HREHFREEY . BARFE, AXHFRE2MFELNFRTE. ARERT, AXTLEEEH T ARHE
MBEHERG RN FRM S EREZAHHEN, HRRERT TRFMANATAXERAN S T, FAEFH
Bher A ERIT AR X EF WA ERNEE, BN ARAKXERARAATT RE. AUAN, AREEDZFHH®
REFEAAE, BRNEAREFANATRATMEFE S T, IHAREEFREIFNERIT A NRET £ F /ARG
ARG F R, HERA T AREHH RN — M EEKEL. ARFRERUAAMFE . AXHF
T ABFERERNRS, RAEGAREER, UHERAL L —WHIXR TS, KR A KB A
RNER, AN RERRRHEEREE LERE T

Rkl AKH, MR GAF, FREE, AXE TRELE, ASTEMEER

HERIE— ARSI RS, HAEE &z sl
AL BN AR A H TR AL R 3R sl %

TG B X L ER IR B 1S RIS IR, 1 2220404 Rl
FATTH 215 I 48 15—k ] 145 o 4 77 S 4 €

Bk R G AW L. SET Mk R G AL L, Hiskiy
7 S R o AR TR G R AE AR AR R A Rl o
HBRBLAI A R S, M RAR R MR a0,
g0 . WA R Ek i s, HAETRATEA T
AR A A . S LA DI A
R4y T 1AL, AL ST TR Z A, SRS
PUZe A 25874, AAEEF A epritt, Hrh et
LTI T BERL M R AEAC A fa) 43 7T LA H,
B BT, R A0S, 3 3 B B AT,
— 5 eV, AR, B —Jrm A
KW T SETE [ O R AR A U BRI TR A

L — N, I T Tz AL,

H AL, X ——YREEe g 1 —1
BRI 2 RGP, HX Bk 2R L Y5 IR T BOR R,
UEEAE R T B AR 1207 R R 5 A
T SICHTEIE A Z ™, 20004F, i DURIEEEK
K15 Paul 1. CrutzenFIIIVA Y245 Eugene F. Stoer-
mer” 2 H T A (Anthropocene) AU S:, ik T A
FIESNE RASZM, R as o, Mk A 787 i s
AP, 20094F, [E PRl )22 512 (International Commis-
sion on Stratigraphy, 1CS) /& 55 U202 502 514>
(Subcommission on Quaternary Stratigraphy, SQS)Z1%E

Bull, 2025, 70: 4188-4200, doi: 10.1360/TB-2025-0077

SRR BRAS, MRtz 588, 46 Z%BHA N AN Z ook e 5 . Blagiiz, 2025, 70: 4188-4200

Chen J, Chen S, Wu D, et al. Discussion and prospects on the multidimensional Anthropocene concept under disciplinary integration (in Chinese). Chin Sci

© 2025 (PIERFE) Atk

www.scichina.com  csb.scichina.com


http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2025-0077&domain=pdf&date_stamp=2025-9-8
emailto:sqchen@itpcas.ac.cn
emailto:dwu@lzu.edu.cn
https://doi.org/10.1360/TB-2025-0077
www.scichina.com
csb.scichina.com
https://doi.org/10.1360/TB-2025-0077

ISk

T A&t T VE4 (Anthropocene Working Group, AWG),
% TAEH O TR A tipl i s e AR Q2
BN ATEEL L e, KA A d TR A R
WL AR A NI (MR R G S AR )
fE i, AL AR I HEE Tt 5 Z A i b
i, fEiFb T S I R AL G, eAh, e AR A ik B
MR AR TEHEZE NS, 57T TEARSIAL
TR 1) & F LA KO NS T AR R 2 Uik 1
I i, ENEETEA R B B S R4
54 TS ST I T R S
XSS S R =6 T NS A5 1 A

D G KRS Arie, A5t TAE4F
2023410 H ) 55 DU 20 b 73 53 22 51 254858 1 A
ST AR CHEZ B i TE AR RS, SR, 20244F3
AEMNDHZ TR m Tik—%, IHE38 1T HE
P b i B & 2% 2 (International Union of Geological
Sciences, ITUGS)AYHRZHA. H, 78 At T /R4
PR AT S T, FATROZ WM B R A2 anfay
A —22 AR RIE? AR U] T A e A2t
FIRFFE? AR SCHE [l A 2t B3 Hh 28 TE =k I
PR IR LA R 24k 5 Z A R BOER -, %
& T )2 0 2E AR BRSSP TR ) 3L
s, MZRLRG RS NSt L2 M
DRI, B JE X AR AR IS AT, A |k
Ay IA SN S 1 IV RPA P SE N Y9, S0 DN
AR R ERZI M .

1 AZEiEgm e NS mseil 5 4e

AR SRR Z A, A DR REINE
AZEIE S ek A 1 H 25 B szt fin, RAE
18644F, George P. Marsh PEHZEE ( A5 HR)
GEBITEEIRTEE 24k (GRS AR (i bER ) ), 6T
T NEXT HARAEE = TR R . 19624F 32 [E TV
H:¥)% % Rachel Carson™' ) CEERIIFER ) [,
KHAETH T AT IREEAEHL SCAR N AL SR, 4T 32
TRk BT A kAR b F B AR 3K ).
B4n, TPCCHE19904F Al i v i A f AL A JETE B3 <
TSR, BT 19954 A A3 Y A\ ZERT <45
AEAE ] PR Y (discernible) 522, i3] 1202 1 4R 8T
A, IBHAR TS th NS0 B J0 n] 4 (unequivo-
cally)J2 B 4 BRAR I (1% 32 R 24,

SEPR b, AR NSRS 1 2 AT, O A 2R AR A

AT, AR IZHEP. B, 18664F, Rever-
end Haughton”*#& i T A J$42 (Anthropozoic) U HE:,
B J 22 R MMl 5 2% % Antonio Stoppanil® e Hith B - 2L
FErp i 73X —1AIE. 2014291, Pierre Teilhard de
Chardin, Edouard Le Roy#Vladimir I. Vernadsky?*'$
T E BBl (Noosphere) UM, 48 AR G shE AL
b AL S ). EL220004F, Crutzen5 Stoermer™!
eEPE AR, X —MEETEE) 2 RRIE T
JZ R, FEREFEAE T ALZEARIHEZ R A &
AT R X5} M 3R P Bty R TR 2 ). NS T Bl %) sk
FREE 3 U B G i B R T AR A AR SRR R
&, N A SRR BA RS IR Tk, TS
FARFIEAHAD R T Rps & Ji, Shdt N 2edimiz JLm) {4,

NS 204 LK, HiE UHpeks | &
W, WU o BAE TR A N A 37 o TE = AR A2
AL, NSt T AR T A% O A 7E TR ¢
T AR A SO A R0 TR R R &
R —RYWFIEACR, KR IRY, A20H 4504548
DIk, NI sy SRS I MR R G 44 2 T 3
PEA T B HAER— BRI P, S SR A b2 T
PR3] Tzl sk, RIVHZ e 1b2s &
AR SERT 28 AR A A PR RIS K, 54
B E I A T B RO BT, 201948 AKHHE T
VELR I B0 2 19504E O R IR 1, T 7720234 4]
E3 N e A R il e/ S A& 9 | - NI i
FEAEIAE A R Z AR A S AL ET ), [FIRPE
] U985 s 25 PRI 24 1 14 s (0 87 R A Bl e B2,
XL ERAE T (1) X AR AT R Z2 4l 1 T
G BEMAERR AR D4 (2) Bz W F Uk s,
BATIE FAMED ) (3) ASSTEShx BRI BE 1 52 iR n]
I 20H2E S0 FTCTY; (4) SIS Eh R
A ZEIPER X2 SO, (5) 704F I ] 5 BE AR T
R Y= sy Al

Wb 48, RTHS DU 40 M Z 25 51 2 T Philip L.
Gibbard ., Tij[E Frih)ZZE 51 25 ) Stanley  Finney, “k.
WA MR (The early anthropogenic hypothesis, W55
279 F William F. Ruddiman. %7575 Matthew
Edgeworth & Fi5245¢Erle C. Ellis WU AYFH R
WM E e SO BT, DA i PE L X
W5 Nt o 0 B ZAEERE, WEEAF A
Fhf AN SCRE 2 4008 X T2 A ) B 5 1oy L4546,
X, AN TARZH A AL 51 M H SRR 48 thiZoe SR

4189



M4 Z 8B 2025588 FI0E L2441

[ 200045 AR ]

(CrutzenF[Stoermer, 2000) [°!

v

2009FHBR AKMTIFA: BREBIRALE
NERHEEBAL ? (2alasiewicz et al., 2010) 1
¥

v

=]
x

TRTFE ?

HTFEH] Balter, 2013) 421

2000 BP (Certini F0Scalenghe, 2011) [+3]

Iwﬁﬁﬁyﬁ (CrutzenFIStoermer, 2000) [°!
1610 AD (LewisfIMaslin, 2015) [

1 950${‘E(I{’E Zﬁ%m) (Zalasiewicz%,

2015) (441

YV VYV VYV

1
[ “SEIZ? 1 IRH }
v
[ﬁ%ﬁ%ﬁi&iﬂﬂmﬂwu%%]

(Waters %, 2023) 1321

'
AR/
2024 FENEHESSRETR

(Witzs, 2024) (1)

Tl > SIS T

B
> BUAZEMIERSBI™EM Finney,

2014; Finney f]Edwards, 2016) [53.34]

> RZMRFERE, RBERNME

(Gibbard f]Walker, 2015; Walkers, 2015) 15

195044 (Ruddiman, 2018; ArchaeoGLOBE,
2019; Ellis&, 2021) (57391

> AEEMNRINEEZNMAXHE
M (Edgeworthzz, 2015; 2019) 140411

> T0ERBBETRTRABEINIR

\)‘E(Finney FUEdwards, 2016) [2441] /

v
AKESH4

(GibbardZs, 2021) 145

Bl 1 (MR ) N Rt 5 DG AR A ]

Figure 1 (Color online) An overview of the proposal and controversial development of the Anthropocene concept
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Figure 2 (Color online) Bibliometric analysis of Anthropocene-themed literature from 2000 to 2024. (a) Statistics on the number of articles related to
Anthropocene research directions; (b) Analysis of research hotspots on the Anthropocene over the past two decades based on VOSviewer, with the
figure showing frequently occurring keywords. The closer the words are to each other, the stronger the correlation and connection. Different colors

represent different hotspot clusters
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Figure 3 (Color online) Conceptual diagram of the Anthropocene. (a) Diagram of the concept and connotations of the Anthropocene from a
multidisciplinary perspective, adapted from Zalasiewicz et al.®® ; (b) Definition of the Anthropocene in Earth system science as described by the
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Discussion and prospects on the multidimensional
Anthropocene concept under disciplinary integration
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The Anthropocene, a pivotal concept proposed by Paul J. Crutzen and Eugene F. Stoermer, E.F. in 2000, delineates the
overwhelming anthropogenic impacts on natural environmental conditions and the ensuing the onset of a new geological
epoch. The Anthropocene Working Group (AWG) was established in 2009 to examine the evidence and to clarify whether
this was sufficiently compelling to formalize the Anthropocene as a new chronostratigraphic unit. Despite conducting
systematic investigations for fifteen years (2009-2024) and preparing comprehensive reports, the International
Commission on Stratigraphy (ICS) ultimately rejected the proposal to ratify the Anthropocene as a formal geological
epoch in 2024. Against this backdrop, this paper first reviews the trajectory of the Anthropocene’s conceptualization, from
its proposal to its rejection by the ICS, with the core debate centering on whether to formally establish it as a
chronostratigraphic unit. While the designation of a new geological epoch remains a protracted and complex process—
leaving the formal status of the Anthropocene unresolved—the period of large-scale human modification of Earth’s surface
environment undeniably represents a significant chapter in geological history.

Although this proposal was not officially accepted, this terminology has transcended its geological origins to become a
cross-disciplinary lens for analyzing human-environment interactions. This paper then examines the multidimensional
nature of the concept from various disciplinary perspectives, addressing disputes over its definition and the reasons for its
rejection through the lens of multidisciplinary integration. In Earth system science, it signifies a planetary regime shift,
validated by models showing humanity’s disruption of Holocene stability. Geology prioritizes the geological signals in the
strata, such as globalized technofossils, while ecology and environmental science adopt elastic temporal frameworks,
linking the term to biodiversity loss or climate change across millennia. Archaeology and anthropology, emphasizing long-
term human-environment interactions, trace its origins to early agricultural or industrial transitions, challenging the AWG’s
mid-20th century timeline. In contrast to natural science disciplines, social scientists and humanities scholars critically
examine the sociocultural, economic, and political drivers underpinning these human-environment interactions. Notably,
criticizing the homogenization of responsibility is central to sociopolitical analyses of the Anthropocene. Therefore, the
Anthropocene exhibits pronounced conceptual diversity across disciplines and academic communities. These groups tend
to interpret the term through their own disciplinary lenses, endowing it with rich and varied connotations that resist
comprehensive synthesis. This pluralism not only perpetuates ongoing debates over its definition but also risks fostering
misunderstandings and disciplinary silos, thereby hindering cross-disciplinary dialogue and collaboration. The
multidimensional nature of the Anthropocene reflects both the heterogeneity of disciplinary perspectives and the
dialectical interplay of academic discourse. Born from interdisciplinary synthesis, the Anthropocene resists singular
definitions due to persistent disciplinary boundaries; no single interpretation can fully satisfy the needs of all fields or
academic groups. Despite divergent interpretations, there is broad consensus on its central tenet: the profound impact of
human activities on Earth’s systems, thus it has become a key concept reflecting the significant impact of human activities
on the natural environment. At its core lies the critical examination of contemporary anthropogenic environmental changes,
albeit approached through distinct disciplinary perspectives. Looking forward, research should focus on deepening the
integration of the natural sciences, humanities, and social sciences, fostering an environment where disciplinary boundaries
fade and fully integrating the Anthroposphere—technology, culture, and governance—into Earth system science. By
constructing a truly unified Earth system science, researchers can enhance understanding of the Anthropocene and provide
both theoretical and practical guidance for achieving sustainable development.

Anthropocene, Earth system science, interdisciplinary integration, Anthroposphere, sustainable development,
human-environment interaction
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