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The Anthropocene has yet to be defined in a way that is
Sfunctional both to the international geological commu-
nity and to the broader fields of environmental and social
sciences. Formally defining the Anthropocene as a chro-
nostratigraphical series and geochronological epoch with a
precise global start date would drastically reduce the
Anthropocene’s utility across disciplines. Instead, we propose
the Anthropocene be defined as a geological event, thereby
facilitating a robust geological definition linked with a
scholarly framework more useful to and congruent with
the many disciplines engaging with human-environment
interactions. Unlike formal epochal definitions, geologi-
cal events can recognize the spatial and temporal hetero-
geneity and diverse social and environmental processes
that interact to produce anthropogenic global environ-
mental changes. Consequently, an Anthropocene Event would
incorporate a far broader range of transformative human
cultural practices and would be more readily applicable
across academic fields than an Anthropocene Epoch, while
still enabling a robust stratigraphic characterization.

Introduction

The Anthropocene concept has been taken up in a variety of ways
across many academic fields since it was first suggested approxi-
mately two decades ago (Crutzen and Stoermer, 2000; Crutzen, 2002;
Revkin, 2016; Zalasiewicz et al., 2021). In the most general sense, it

has been used as a way of characterizing the impact of human activity
on Earth’s environments and in transforming the Earth system. While
this usage has helped to stimulate productive discussions across disci-
plines and raised public awareness of the effects of human activities
on Earth’s environmental systems, it also embeds and obscures a
spectrum of conflicting scientific meanings and agendas (Finney and
Edwards, 2016; Lorimer, 2017; Bauer and Ellis, 2018). Without an
agreed definition, there will continue to be ambiguity within multiple
scientific disciplines about the term’s meaning and application, poten-
tially leading to confusion among more general audiences as well.
One way to resolve this problem is to establish formally an Anthro-
pocene Series/Epoch as a chronostratigraphic/geochronologic division in
the International Geologic Time Scale (GTS). The Anthropocene Work-
ing Group (AWG) of the Subcommission on Quaternary Stratigraphy
(SQS of the International Commission on Stratigraphy [ICS]) is in the
process of preparing a proposal to establish the Anthropocene as a new
chronostratigraphic series and corresponding epoch of time within the
GTS, which may be formally adopted if'its stratigraphic basis and util-
ity for geoscientists can be demonstrated. A wide range of start dates for
the Anthropocene Epoch have been proposed, including during the
Pleistocene (Doughty et al., 2010), the Pleistocene-Holocene bound-
ary (Smith and Zeder, 2013), 5020 BP (Lewis and Maslin, 2015), 3000
BP (Wagreich and Draganits, 2018), c. 2000 BP (Certini and Scalenghe,
2011), 1610, 1760, 1945 and 1964 (Lewis and Maslin, 2015) (Fig. 1).
It now seems likely that the proposal of the AWG will equate the
Anthropocene’s onset with the 'Great Acceleration' following the Sec-
ond World War in the mid-20" century. This coincides with changes
deemed sufficient to leave a global stratigraphic signature of human
impact distinct from that of the Holocene Series/Epoch or previous



Pleistocene interglacial episodes (Zalasiewicz et al., 2015; Waters et
al., 2016; Syvitski et al., 2020).

However, many scholars from within and beyond the geosciences
have pointed to considerable problems that arise in attempting to
define and formalize an Anthropocene Series/Epoch. Earth and envi-
ronmental scientists have questioned the validity and utility of a chro-
nostratigraphic/geochronologic definition (e.g., Finney and Edwards,
2016; Ruddiman, 2018; Edgeworth et al., 2019; Walker et al., 2019),
while social science and humanities perspectives have challenged the
ways human activities and historical processes are understood and
incorporated within such a geological classification (e.g., Malm and
Hornborg, 2014; Bauer and Bhan, 2018; Bauer and Ellis, 2018; Yusoff,
2018). Yet even with these valid critiques, many acknowledge that for-
mal recognition of the significant effects of humans on Earth’s surface
processes and systemic functioning, and of their manifestations in the
geological record, would be useful, if not essential.

We present an alternative approach to defining the Anthropocene as
a formal geochronologic division of the GTS, proposing instead that
the Anthropocene should be defined as a time-transgressive geologi-
cal ‘event’: the aggregated effects of human activities that are trans-
forming the Earth system and altering biodiversity, producing a substantial
record in sedimentary strata and in human-modified ground. An event
definition offers a resolution to many of the ongoing debates about the
Anthropocene across disciplines, as it can characterize heterogeneous,
multi-scalar, and socially differentiated processes and be empirically
grounded in diachronous depositional records in ways that a formal

Anthropocene Series/Epoch definition never can. As a consequence,
it also has the benefit of being more inclusive of a broad suite of
diverse human practices that contribute to earth system processes. In
these ways, an event definition will ultimately be more accurate, con-
gruent with extant geological systematics, and useful to the wide range of
disciplines that study human-environment interactions at a range of
spatial and temporal scales. Importantly, an event designation would
in no way diminish scientific assessment of the scope or magnitude of
the most recent human transformations of Earth; rather it would place
them with those of other biotically induced transformations of the
Earth system (see below) that have been similarly characterized as
events in the global geological record.

Considering the Anthropocene as a Series/Epoch

The primary difficulties in establishing an Anthropocene Series/
Epoch on the GTS are related to the requirements for its formaliza-
tion. A unique basal boundary or GSSP (global boundary stratotype
section and point), colloquially referred to as a ‘golden spike,” is needed.
A fundamental requirement of the definition of a GSSP is that it is
marked by an internationally approved point in a rock, sediment or ice
sequence, characterized by more than one biological, chemical and/or
physical stratigraphic change in an accessible, continuous deposi-
tional sequence (Remane et al., 1996). Conceptually the boundary
delineates deposits representing the same point in time worldwide.
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Figure 1. Geological Timeline (Top) compared to Historical Timeline (Bottom). Scholars have proposed a number of different starting dates for
the Anthropocene that correspond to different social and environmental changes evident in the stratigraphic record. Rather than focusing on a
single moment of transformation, an event framework would facilitate investigations of how human-environmental relationships and events of
different scales and durations compound to produce global environmental change. Note that ‘AWG view’ refers to the Anthropocene Working
Group ‘Great Acceleration’ proposal and that color densities broadly indicate the intensity of change. Figure developed from Ellis et al. (2016).



However, an Anthropocene Series and Epoch defined in this way
would necessarily consign significant evidence that attests to human
modifications of the Earth’s surface and systematic functioning to one
side or the other of the agreed-upon boundary. If a GSSP were estab-
lished to define the ‘ Anthropocene,’ the term would then be divorced
from the array of recent transformative impacts of human activities on
the Earth system that are markedly time-transgressive when studied
on human or historical timescales, such as the emergence of agricul-
ture, industrialization, deforestation, and human-assisted species dis-
persals. Human-environment transformations that affect global processes
began at different places at different times and spread geographically
at different rates (Fig. 1). This is true whether the focus is on the earli-
est cultural practices to leave a signature on global environmental
conditions thousands of years ago, the more recent effects of colonial-
ism and industrialization, or accelerating contemporary transforma-
tions. Wherever a chronostratigraphic boundary is placed it will almost
certainly exclude periods during which human activities have measur-
ably influenced Earth’s environmental processes and broader func-
tioning, including the modification of landforms, reshaping ecosystems,
contributing to mass extinctions, and affecting atmospheric condi-
tions and global climate (e.g., Fyfe et al., 2015; Ruddiman et al., 2016;
Brown et al., 2017; Roberts et al., 2021). Furthermore, the material
remains and effects of prior human land use continue to exert influ-
ence on ecological and global atmospheric conditions today (e.g.,
Bauer and Ellis, 2018; Edgeworth, 2018). Although advocates of a
mid-20™ century start date for an Anthropocene Epoch emphasize that
“the worldwide impact of the accelerating Industrial Revolution
became both global and near-synchronous” at that time (Zalasiewicz
et al., 2015), the isochronous constraints of an epoch-level designa-
tion preclude prior and, indeed, ongoing socio-environmental pro-
cesses from inclusion in the Anthropocene interval. Because human
impacts on the Earth’s surface are diachronous, proposing an earlier
start to an Anthropocene Epoch and a lower base to an Anthropocene
Series, which defines it, is neither accurate nor practical.

Defining and Conceptualizing Geological Events

In contrast to the definition of a new Series/Epoch of the GTS, the
designation of a geological event has no such formalization proce-
dures nor GSSP requirements. Yet, to designate the Anthropocene as
a geological event would not decrease its significance in Earth’s his-
tory. In fact, it would place the Anthropocene with other great trans-
formations of the Earth system. Consider the example of the Great
Oxidation Event, which occurred roughly 2.4-2.1 billion years ago
and demonstrates that humans are not the first organisms to contrib-
ute to a global transformation of Earth (Sagan, 2020). Before the Great
Oxidation Event, Earth had a weakly reducing atmosphere in which
oxidation was prevented. After cyanobacteria began to produce oxygen
as the waste product of photosynthesis, atmospheric oxygen levels rose
and radically changed the course of planetary development, including
the evolution of multicellular life and the colonization of land follow-
ing the development of an ozone layer (Schirrmeister et al., 2013).
Despite its firm basis in stratigraphy (Buick, 2008; Eriksson and Cheney,
1992), the Great Oxidation Event is not used as part of the GTS but is
recognized as a major transformative phase of the Earth system. The

same is true for the Great Ordovician Biodiversification Event (GOBE),
and for the continental invasion by land plants that transformed the
Earth system and stratigraphic records during the Devonian Period
(Le Hir et al., 2011; Dahl and Arens, 2020). These examples empha-
size that geologic events are not points in time: they are significant
happenings or occurrences that are heterogeneous over time and
across the Earth.

In geology, event stratigraphy was first proposed by Ager (1973)
for the recognition, study, and correlation of the effects of significant
physical or biological events on the broader stratigraphic record,
which is essentially composed of events. Geological events are both
time-transgressive and multi-temporal; their extent can vary by orders
of magnitude from seconds to millions of years and from local to
global (Rawson et al., 2002).

The utility of an event paradigm for understanding the Anthropo-
cene can be illustrated by its application to asynchronous events within
the Quaternary Period. The division of Quaternary time has, from the
mid-19th century, been based on the recognition of the succession of
climatic events, principally glacial (cold) and interglacial (temperate)
intervals. Highly-resolved stratigraphical sequences, such as those in
ice cores and in some deep-ocean cores, provide evidence of much
shorter term millennial-scale climatic events that are superimposed on
the major glacial-interglacial cycles. Comparisons reveal that the North
Atlantic events are not only out of phase with those of the Southern
Hemisphere, but often display an ‘opposite’ climate signal (e.g., warm
north; cold south), with a time-lag (diachroneity) between the climate
shifts (Blunier et al., 1998; Steig and Alley, 2002; EPICA, 2006).

Social phenomena, such as trade networks, urbanization, and the
development and adoption of new technologies, are socially heteroge-
neous and occur in different regions at markedly different times. In
archaeology, depositional events interpreted from stratigraphic evi-
dence may also be of multiple scales and durations, ranging from the
dumping of a layer in seconds or minutes to the slow accumulation of
occupational deposits over centuries. Shorter events may compound
to produce stratigraphic events of longer duration. For example, the
growth of urban settlements over millennia is often represented by
bodies of strata tens of meters in thickness that result from the aggre-
gation of numerous smaller depositional units - the traces of multiple
events and processes of shorter duration. The time-transgressive and
spatiotemporal heterogeneity of events are useful because scientific
understanding of global environmental change requires analyses of
processes at multiple temporal and spatial scales.

Identifying the Diachroneity of Human-Envi-
ronmental Change

Defining the Anthropocene as a geological event allows it to be
more closely connected with its diachronous stratigraphic evidence,
which includes a wide range of deposits and paleoenvironmental proxies
that attest to human transformations of environmental processes at
local to global scales. While the geological version of event stratigra-
phy provides a useful framework for understanding the Anthropocene
on the basis of its time-transgressive strata, it needs to be extended to
encompass the many manifestations of human activity preserved within
the stratigraphic record.



One of the most obvious forms of evidence for diachronous anthro-
pogenic impact across the globe is the distribution of human-modi-
fied ground that effectively forms a new surface stratum of the geosphere.
This aggregate of human occupational deposits (e.g., earthworks, indus-
trial spoil-heaps, concrete surfaces, etc.) and anthrosols (e.g., plaggen
soils, terra preta, dark earth) has been termed the archaeosphere (Edge-
worth, 2014, 2017, 2018), the Auman stratum, or the human stratal inter-
val (Zalasiewicz, 2008), and greatly affects ecological conditions and
even global albedo (Akbari et al., 2012). Although it has been treated
as a singular entity in reference to the geosphere, archaeologists fre-
quently emphasize its internal complexity (Harris, 1989), which includes
multiple features, layers, cuts-and-fills (effectively human-made unconformi-
ties). These deposits are the product of interactions among humans
and numerous other agencies—rivers, earthworms, soil bacteria, domesti-
cated animals and plants—that influence their formation processes,
precluding classification as strictly ‘cultural’ or ‘natural’ phenomena
(Fig. 2). They also contain novel materials (e.g., ceramic, glass, metal
alloys, plastics, concrete, etc.), artifacts, and structures. The remains
of domesticated species tend to be present in large quantities, yet
absent from earlier layers. As ‘trace fossils’ and biostratigraphic sig-
natures of human activity, these can be used for correlation and dat-
ing purposes. However, they also serve as indicators of anthropogenic
impact on landscape ecologies that in turn affect the Earth system.

Human transformations of geology go beyond the deposition of
novel stratigraphic layers and can impact geophysical and geochemi-
cal processes across entire landscapes. Evidence from stream-valley
alluviation and terrace formation have demonstrated that even seem-
ingly ‘natural’ landforms and depositional processes are a complex prod-

uct of human alterations of everything from changes in local base levels
(e.g., from dams) to greatly increased sediment loads and rates of
deposition associated with agriculture and land cover changes (Walter
and Merritts, 2008; Brown et al., 2013). Numerous interdisciplinary
case studies in recent decades reveal environmental phenomena—from
landscape ecologies to landforms—previously recognized as ‘natu-
ral’ that are more accurately considered an outcome of human modifi-
cations with widescale and enduring effects (Wilkinson, 2003; Hect et
al., 2014; Alizadeh et al., 2004; Bauer and Bhan, 2018).

Historical relationships between human and environmental pro-
cesses can also be documented with paleoenvironmental proxies in
sedimentary contexts, such as chemical signatures recorded in ice
cores or speleothems, as well as floral and faunal remains in marine,
fluvial, aeolian, colluvial or lacustrine deposits. Such depositional
records can equally serve as a basis for identifying the diachronous
effects of humans on local to global environmental processes. For exam-
ple, the domestication of plants, human-assisted dispersal of domesti-
cates and commensal species, and widespread deforestation in pre-
modern periods is evident through the aggregation of hundreds of
lacustrine pollen sequences that collectively demonstrate a reduction
in forest taxa and an increase in non-arboreal or agricultural indica-
tors across whole continents in a process that took place over millennia
(e.g., Fyfe et al., 2015). Paleobotanical records can stand independently as
evidence of human impacts (e.g., through the recognition of ‘distur-
bance’ taxa [Behre, 1981; Scharf, 2010]); however, these interpreta-
tions are strengthened when related to other forms of contextual data,
such as independent archaeological evidence for the expansion of set-
tlement or new land-use practices. For instance, floral and faunal remains

Figure 2. Example of human modified ground in section, as it was cut through during construction of the Syntagma Square metro station,
Athens, and preserved in situ in the station concourse. Note how the section contains physical traces of many past events which have taken
Place over the last few thousand years—including the digging and backfilling of pits, the building of walls, the laying of floors and drains,
and even the construction of the metro in the 1970s. Photograph by Hoverfish (2009), Wikimedia Commons, CC-BY-SA 3.0.
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Figure 3. Regional onset of agricultural and pastoral activities according to the open-source ArchaeoGLOBE Project (Stephens et al. 2019).
The figure illustrates the diachronous beginnings of some land-use practices that affected local ecologies and global atmospheric conditions.

in occupation layers of archaeological sites in Asia have allowed
scholars to correlate the spread of methane-producing irrigated agri-
culture and cattle pastoralism during the Holocene with rises in atmo-
spheric trace greenhouse gas concentrations that can be observed in
ice cores, attesting to early human impacts on the global climate sys-
tem (Fuller et al., 2011; Ruddiman et al., 2016) (Fig. 3).

Multi-Scalar and Multi-Temporal Aspects of the
Anthropocene Event

Global to local scale manifestations of environmental and evolu-
tionary changes are inter-connected and reflect interactions among
‘systemic changes’ to the Earth system and the ‘cumulative changes’
of localized events that aggregate to affect global conditions (Turner

et al., 1990). An event approach to the Anthropocene would explicitly
call attention to such multi-scalar interactions while also recognizing
that various stratigraphic events may have different durations and
temporal effects. For instance, manifestations of the Anthropocene
Event over the last century, such as rapidly increasing global tempera-
tures associated with the Great Acceleration (Steffen et al., 2007,
Steffen et al., 2015; Zalasiewicz et al., 2019), are constituted through
the compounding of multiple events and processes, including the tran-
sition to fossil fuels and new organizations of labor. Yet contempo-
rary climate change is also influenced by the ongoing effects of much
earlier land use, from large-scale deforestation to the thousands of
water reservoirs constructed for herd animals and irrigated agricul-
ture between 3000 and 500 years ago in South Asia that still contribute
significantly to atmospheric methane today (Fuller et al., 2011; Bauer
and Bhan, 2018).

The multi-scalar analyses enabled by an event paradigm also allow



critical differences among social and environmental processes to be
recognized, distinguished, and characterized. The isochronous global
approach to defining the Anthropocene inevitably represents humans
as a homogenous global force, thereby masking, conflating, and sup-
pressing evidence of significant social differences and complexities
that are obvious when viewed at other scales. Cultural and historical
differences, socio-political divisions, and economic inequalities are
expressed in the stratigraphic record at a variety of scales (e.g., house-
holds, communities, society, etc.). These differences are frequently
manifest in different artifact assemblages and practices, which have
differential impacts and vulnerabilities to environmental systems.
These distinctions are generally lost or much obscured in attempts to
develop a globally synchronous approach to the Anthropocene (Malm
and Hornborg, 2014; Bonneuil and Fressoz, 2017; Bauer and Bhan,
2018; Yusoff, 2018). Reframing the Anthropocene as an event facili-
tates analytical attention on multiple social and historical processes
and important differences among them while also encouraging a more
integrative perspective on human transformations of environmental
and evolutionary processes from local to global scales.

Towards a Common Ground: Evolving the Anthro-
pocene Paradigm

The Anthropocene has emerged as an ‘evolving paradigm’ since it
was first introduced more than 20 years ago (Butzer, 2015). Defining
the Anthropocene as an Epoch in the GTS, starting globally in the
1950s, as proposed by the AWG might provide a precise definition.
However, there are many reasons why such a definition will only
exacerbate disciplinary and conceptual confusion and conflict over
the designation. Indeed, most current usage of the term ‘Anthropo-
cene’ already applies to investigations of Earth history well before
and after the middle of the 20™ century. This is the case partly because
Crutzen's original definition emphasized the onset of European indus-
trialization, the irreversible biological changes of domestication and
the globalization of species and their accumulative impact on the
global environment (Crutzen, 2002). Unsurprisingly many environ-
mental scholars have thus used the Anthropocene designation to char-
acterize socio-environmental relationships that significantly predate
both the Industrial Revolution and the Great Acceleration (Doughty et
al., 2010; Certini and Scalenghe, 2011; Smith and Zeder, 2013; Beach
et al., 2015; Lewis and Maslin, 2015; Boivin et al., 2016; Wagreich
and Draganits, 2018). Defining the Anthropocene as an event instead
of an interval of geological time would effectively resolve many of
the tensions among these different approaches, allowing investiga-
tions of human-environmental relationships at smaller-scales and dif-
ferent durations potentially to be related to past and ongoing global
environmental changes. In this way, an Anthropocene Event designa-
tion would allow the concept to continue to function flexibly across
disciplines (Braje and Lauer, 2020), while also establishing a com-
mon meaning and paradigm for essential interdisciplinary and multi-
scalar research.

An event paradigm would similarly alleviate some of the concerns
about the designation Anthropocene in the social sciences and
humanities, where scholars have advocated other critical terms (e.g.,
Capitalocene, Plantationocene, Thanatocene, Technocene, Chthulucene)

to replace the Anthropocene (Haraway, 2015; Bonneuil and Fressoz,
2017), cautioned against Eurocentrism (Crossland, 2014; Morrison,
2015), and have been careful to stress cultural, class, gender and racial
distinctions with respect to the concept (Bauer and Bhan 2018;
Yusoft, 2018). While simply reframing the Anthropocene as an event
will not resolve all the issues that these scholars have raised about its
conception (e.g., Bauer and Bhan 2018), the explicit recognition of
event multiplicity, diachroneity, and interconnections will enable far
greater clarity on how various historical and social processes (e.g.,
urbanization, colonial violence, industrialization, capitalist production,
etc.) are related to global environmental changes than would a 1950s
Anthropocene Epoch definition.

Defining the Anthropocene as a geological event will not eliminate
all the complications associated with formally rooting the event within
the stratigraphic record. The Anthropocene Event should not be con-
sidered synonymous with human history. Even an event paradigm
will not preclude strident scientific debate about when and how local
or regional manifestations of human-environment interactions relate
to globally consequential changes to Earth. Indeed, the recognition of
an Anthropocene Event is only the first step in defining an interdisci-
plinary and multidisciplinary framework that will facilitate research
in the years ahead, allowing future scholars to develop an understand-
ing about how a range of multiscale, and socially and temporally dif-
ferentiated processes, articulate, compound, or diverge in their
transformation of the Earth system. In this way, an event designation
will provide a more comprehensive, flexible, and broadly useful para-
digm for formal definition of human impacts on Earth that fits both
geological systematics and the sciences in general, while allowing for
better resolution on the various social and cultural practices that influ-
ence Earth.

Conclusion

Current usage of the term ‘ Anthropocene’ conceals a wide range of
conflicting scientific meanings that has caused confusion among schol-
ars and the broader public with whom they engage. This situation is
unlikely to change without a more precise and useful definition. Yet,
efforts to understand and address Earth’s transformation through
human social and cultural practices are fundamentally imperiled by
continued efforts to define and formalize the Anthropocene as an offi-
cial, rigidly constrained chronostratigraphic/ geochronologic interval
in the GTS. A shift to a geological event framework is a solution that
overcomes many of the problems with defining the Anthropocene. It
eliminates ambiguity in the use of the term and offers a way forward
through conceptual and disciplinary barriers by freeing the concept
from the constraints of geological formalization, as well as from its
alignment with established time units within the Holocene Series/Epoch.
Moreover, an Anthropocene Event definition can be grounded on the
substantial and widespread stratigraphic evidence of human-modified
deposits and anthropogenic signals in the geological record, while for-
mally acknowledging that Earth’s unprecedented transformation by
human activities has been a diachronous, heterogenous, and socially
differentiated process. For these reasons, an event framework will
also be more congruent with social science and humanities research
that frequently stresses concerns over how historical processes related



to social distinctions, such as those of culture, race, gender and class,
have been obscured by efforts to define the Anthropocene as a Series/
Epoch. Acknowledging the Anthropocene as an event combines geo-
logical, ecological, and archaeological approaches and their respec-
tive scales of analysis, encouraging interdisciplinary collaboration along
lines envisioned by others (Ellis et al., 2016; Horn and Bergthaller,
2019), in a field of research where scholars across the sciences can
more productively work together using a common language.
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