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26) ca. 70 years ago: The Anthropocene
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Martyna Zalatyte, University of the Arts Berlin ,

(In: A. Hamann, H. Wagenbreth, H. Trischler, R. Leinfelder, 

2014

Geology of Mankind –

The Anthropocene

„We live in the
Anthropocene“

Paul Crutzen



Reinhold Leinfelder, FU-Berlin: GIFT@EGU18, Vienna, 11.04.2018

„Anthropocene“
The human new

The totally new

The most new

The more new

The little new

The slightly new

The rising new

The old new
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„We live in the
Anthropocene“

Paul Crutzen

Geology of Mankind –

The Anthropocene
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Crutzen‘s hypotheses:

• Humans have a very strong 

imprint on the Earth System in 

the Anthropocene

• Humankind has become a 

“geological factor“

• The Anthropocene is geologically

preservable

• Responsibilities also for science

Geology of Mankind –

The Anthropocene

2,6

4500 

„Anthropocene“

Paul Crutzen
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Level:
Earth System:

Human influence on 
all natural spheres, 

creation of a 
neonature, etc.

Level:
Geology/Stratigraphy

Origin of the technosphere; globally
distributed technofossils and

geosignals, non-natural sedimentary
processes

-> Manifestation in Earth history

Education, 
training, 

communication

Economy,
science,
Politics,

civil society

Metalevel: 
Responsibility

From Leinfelder 2017 … Phosphorus…., translated
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Earth system spheres
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Earth system spheres
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• 77% of (ice-free) land surface not pristine

any longer, most of freshwater used / managed by

humans

• Highest atmospheric CO2-concentrations 

since >>800.000 (5 Mio?) years, Global avg. temperature

ca. + 1,1°C (rel. to 1880-1920 mean), esp. since last 50 years, 

Sea level rise ca 3,2 mm/y, considerably accelerated.

• Anthropogenic NOx SO2, reactive phosphorus etc. 

by far higher than natural sources

• 60-80% exhaustion / overfishing world wide (FAO), 

Oceans as source and sink

• Highly increased extinction rate of animals and plants

• Biomass of humans and its domestic animals

amounts to 90% of biomass of all living mammals

• Mean erosion rate 10-30x higher than average of last 

500 million years) 

• Annual production of plastic close to bulk weight of all living humans

• Technosphere: 30 trillion tons

Changed
pristine

Imgs: 

WBGU-Comic 2013

Earth system changes: quantities / overview
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only 23% of land surface pristine nature
only 11% photosynth. primary production in pristine nature

Earth system changes: quantities / land use
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Source: Ellis and Ramankutty, 2008, Ellis 201111

Anthromes instead of Biomes

Wilderness Forests Pasture Arable Village
Dense

Settlement

Population
density

Land use

Land cover

Net primary
production

Carbon
emissions

Reactive
nitrogen

Biodiversity

Earth system changes: quantities / land use
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12

Holocene

Earth system changes: quantities / freshwater management
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13

Anthropocene

Earth system changes: quantities / freshwater management
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Syvitski & Kettner 2011

14. 

Earth system changes: quantities / freshwater management
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Sediments reaching the Mississippi River delta have declined significantly since 1700 due 
to dams and levees. 

Earth system changes: quantities / freshwater management
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Locally severely accelerated
relative  rise of sea level

Syvitski & Kettner 2011

Bangkok

New 

Orleans

Kalkutta etc

Shanghai

Earth system changes: quantities / freshwater management

/ 3.2 mm y-1
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Global production, use, and fate of polymer resins, synthetic fibers, and additives (1950 to 

2015; in million metric tons).

Roland Geyer et al. Sci Adv 2017;3:e1700782

Published 19 Jul 2017

Published by AAAS

Earth system changes: quantities / plastics
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Sketch R.Leinfelder

44% of all sea bird species
unintentionally swallow plastic

> 320 0 Mio t/year(2015),
incl. 75-80 Mio t/y  packaging
Ca. 4,8-12,7 Mio t/y into seas

Ca. 6-8%

18% from fisheries

80% of ocean litter is plastic

>1900 microfibres
per wash

virgin pellets

Microbeads from cosmetics

Earth system changes: quantities / plastics
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Earth System Changes: Interdependencies and feedbacks

Source: Rockström et al., Nature, 24. Sept. 2009

Chem. 

Pollution,, 

not yet quantified

?

Change of land use

Phosphorus

cycle

Nitrogen cycle

Ocean 

acidification

Climate change

Biodiversity loss

Atmosph.

aerosoe

loadig

(not yet

quantified)

Stratospheric

ozone depletion

Global 

freshwater use

Steffen et al. 2015
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Cosmic evolution

Biological evolution

Human evolution

Cultural time scale

Industrial time scale

Individual time scale

Earth system changes: temporal dynamics
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Steffen et al 2015

The Great 

Acceleration; 

since ca.1950

Atmospheric gases

Climate change effects

Ocean structure

Ecosystems and 

biodiversity

Earth system changes: temporal dynamics
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Steffen et al 2015

The Great 

Acceleration; 

since ca.1950

Population and economy

Cities, Energy, Fertilizers

Land and water use

Infrastructures, 

communication,

tourism

Earth system changes: temporal dynamics
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courtesy

Slide court. Will Steffen

Earth system changes: temporal dynamics
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Slide court. Will Steffen

Earth system changes: temporal dynamics
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Earth system changes: temporal dynamics
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From Steffen, Leinfelder et al. 2016

Holocene range

ca. 1950

present

Warmest Interglacial (Eem)

Anthropocene

Green house scenarios
(e.g. PETM)

Anthropocene

The Big Question: 
will the future be within or outside the Quaternary range?

Earth system changes: temporal dynamics



Reinhold Leinfelder, FU-Berlin: GIFT@EGU18, Vienna, 11.04.2018

Level:
Earth System:

Human influence on 
all natural spheres, 

creation of a 
neonature, etc.

From Leinfelder 2017 … Phosphorus…., translated

Level:
Geology/Stratigraphy

Origin of the technosphere; globally
distributed technofossils and

geosignals, non-natural sedimentary
processes

-> Manifestation in Earth history

The  Anthropocene Concept
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Suggestions for the onset of the Anthropocene

1800

Mid 20th Century.

Late Pleistocene

Neolithic Revolution

1610

From Ruddiman et al. 2015, Science
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Concrete: 
• Invented by romans
• 50% produced since 1995
• ca.1 kg concrete per m2 of

earth surface
Elementary aluminium:
• Al most frequent metal in 

nature, but not in elementary
form

• elementary since19. Jhd.
• 98% since 1950
Plastics esp. since WorldWar II and
thereafter

Industrial fly ash, POPs, pesticides, 
„spice metals“, Rare Earths, etc,

+ radioactive fallout (1950/60ies)

+ atmospheric anomalies

Geological Signatures

From Waters et al. 2016
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Geological Signatures
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Zalasiewicz et al. 2016
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Microstratigraphy with Plastics?



Reinhold Leinfelder, FU-Berlin: GIFT@EGU18, Vienna, 11.04.2018

Technosphere 30 trillion tons (3x1013 t)

from: Jan Zalasiewicz, Mark Williams, Colin N Waters, Anthony D Barnosky, John Palmesino, Ann-Sofi Rönnskog, Matt Edgeworth, Cath Neal, Alejandro Cearreta, Erle C Ellis, 
Jacques Grinevald, Peter Haff, Juliana A Ivar do Sul, Catherine Jeandel, Reinhold Leinfelder, John R McNeill, Eric Odada, Naomi Oreskes, Simon James Price, Andrew Revkin, 
Will Steffen, Colin Summerhayes, Davor Vidas, Scott Wing, Alexander P Wolfe (2016, online first): Scale and diversity of the physical technosphere: A geological 
perspective.- The Anthropocene Review, doi:10.1177/2053019616677743 

Cities: 2,5% of land surface, nearly 40 % of technosphere: 11,1 Tt

4000 t /living human, or 60 kg/m2  (land and sea), or 180 kg/m2 (only land)
(mean: surface per person: whole Earth: 48 456 m2 / living human ; ca 7 football fields)
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Illustration by Henning Wagenbreth, UdK Berlin

We also are
hungry!

From: https://tinyurl.com/anthropocene-milestones
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Mid 20th-century GSSP-possibilities

From Waters et al. 2018, also see EGU 2018 Vienna, Session SSP2.1, 13th Apr, 13:30
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Level:
Earth System:

Human influence on 
all natural spheres, 

creation of a 
neonature, etc.

Level:
Geology/Stratigraphy

Origin of the technosphere; globally
distributed technofossils and

geosignals, non-natural sedimentary
processes

-> Manifestation in Earth history

Metalevel: 
Responsibility

Education, 
training, 

communication

Economy,
science,
Politics,

civil society

From Leinfelder 2017 … Phosphorus…., translated

The  Anthropocene Concept

en
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You have caught a 
genuine 
Pyelonephritis
gravidarium with a 
Prugido simplex
subacuta

I don‘t read course books,
I write them!!

Professor, my
course book
says. ….

The Physician Metaphor for the Earth System in the Anthropocene

Good

knowledge
of the body system

Full-fledged

medical

analysis

Diagnosis

• Explaining the diagnosis

• Suggesting further action

• Treatment and care via general

physician, or if needed:

• Medical referral to specialists

• Accompanying, surveying, assessing

and communicating the entire

treatment/care process

• Advising life style changes

Cartoons from medi-learn.de Reinhold Leinfelder 1/2018

This will be tight
and loud

No problem, I have a 
subway ticket

What would
it cost me to

let this
„small

problem“ 
disappear?!
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1. Understanding and communicating quantities 2. Understanding and communicating complexities

3. Understanding and communicating spatial scales

Figs. from Hamann, Zea-

Schmidt, Leinfelder  2014

Challenges for Education
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4. Understanding and communicating temporal scales

Living with deep Earth history The Great Acceleration &
the Long Now

Figs. from Hamann, Zea-

Schmidt, Leinfelder  2014

Challenges for Education

Living with
likelihoods
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From Williams et al. 2016
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CH4H2 CO2 CO2

CO2

CO2 CO2

O2

O2 O2

Methane Bacteria
4 billion years ago

Iron Bacteria

Iron Ores
ca. 2.5 bill. years ago

Cyanobacteria
Frequent since 2.5 bill. years

First Forests

Coal
since 350 Mio years

Plankton

Oil, Gas, Phosphates
frequent since 350 Mio years

Grass

Food/Feed
ca 70 Mio years ago

Homo ‚sapiens?‘
Endangering

Earth System Functions
Acccelerated sinc ca 100 years

Coral Reefs

Limestones
since 450 mio years

R. Leinfelder 2017, 2018

New Narratives
Example 1: Geobiology: The Hall of Fame of Earth History Critters
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Example 2: Humans and their cultural-societal development:
Environmental stability as a prerequisite

44
Aus Leinfelder, Hamann et al. (2016) Die Anthropozän-Küche

Neolithic

Revolution

Industrial 

Revolution

Transformation?
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Top-Down: UN, G20, EU, 

multinational alliances, states

Bottom-up: NGOs, initiatives, protest movements, masterminds etc.

„We together“: cooperation of science, humanities, technology, 

education and civil society, new ways of political participation, best-

practice examples, innovative companies, dedicated authorities, 

municipalities, foundations, other pioneers und promoters of change, etc.

Based on WBGU 2011

3. Who is „We“? Social Contract for a Great Transformation
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After D. Weigend

Participative formats
for co-science, co-design, co-government etc.

Design Thinking
after  Hasso Plattner (from teacher‘s handout WBGU-Comic)

ThemaChallenge

understand

observe

Find ideasdevelop
prototypes

define
perspectivestest

reflect

realise
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Aus Leinfelder 2014

Futures
in the

Anthropocene

DesirabilitiesPossibilities

what to desire?

Probabilities

4. Designing Future – seeing futures as desirabilities
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4. Develop and „negotiate“ visions

Reinhold Leinfelder, FU-Berlin: GIFT@EGU18, Vienna, 11.04.2018



Reinhold Leinfelder, FU-Berlin: GIFT@EGU18, Vienna, 11.04.2018

Leinfelder 2012-16

4. Develop and „negotiate“ visions

Reinhold Leinfelder, FU-Berlin: GIFT@EGU18, Vienna, 11.04.2018
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© Leinfelder, 2013; 2014

Energy for the
Future CCS, Fracking??, Solar 

Radiation Management???

Less heating, 
bicycles, 
woolen sweater, insulation
etc.

Solar, wind, 
geothermy, 
biofuels?, bioCCS

Nuclear fusion?, 
CCU, super smart grids, 
higher efficiencies

+ 4-6°

4. Develop and „negotiate“ visions
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From Hamann et al. (2016) Mehlwumburger .... Lehrerhandreichungen
Vvia http://anthropocene-kitchen.com

Fight symptoms

Less is more

Keep on going

Nature as a role
model

Future Tech

4. Develop and „negotiate“ visionsThe Future of Food
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d)
Earth system

economy

economy

eco-
logy

a)

Mickey 
Mouse -
economy

social

b) c)

social

ecology

Slide R. Leinfelder
Based on Leinfelder 2018

Conclusion 1: Rethink Sustainability in an Anthropocene Earth System Context
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Aus: Margreet de Heer: Science. A 
discovery in comics

Conclusion 2: 
Develop systemic, integrative views (e.g. via  cross-curricular teaching)
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• Be creative and constructive, experiment, try out.
• Help to develop enjoyment skills, self acceptance, self-efficacy and support

mindfulness, construction of meaning and solidarity.

From WBGU & A. Hamann 2016: The Urban Planet

In the year 2100 ?

Conclusion 3:
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http://reinhold-leinfelder.de

It‘s in our
hands, many

thanks!

email reinhold.leinfelder@fu-berlin.de
Twitter @rleinf #anthroküchencomic #trafocomic
FB @reinholdleinfelder @anthropocenekitchen
Web www.reinhold-leinfelder.de (also for literature)
Anthropozäniker Blog http://scilogs.spektrum.de/der-anthropozaeniker/ 
Food comic www.anthropocene-kitchen.com
Anthro Milestones tinyurl.com/anthropocene-milestones
Climate Comic http://die-grosse-transformation.de
Other WBGU-Comics wbgu.de/en/comics/ 
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