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Antropoceén

Geology of mankind

Paul J. Crutzen

or the past three centuries, the effects

of humans on the global environment

have escalated. Because of these anthro-
pogenic emissions of carbon dioxide, global
climate may depart significantly from
natural behaviour for many millennia to
come. It seems appropriate to assign the
term ‘Anthropocene’ to the present, in many
ways human-dominated, geological epoch,
supplementing the Holocene — the warm
period of the past 10-12 millennia. The
Anthropocene could be said to have started
in the latter part of the eighteenth century,
when analyses of air trapped in polar ice

Crutzen 2002, Nature

referring to the “anthropozoic era”. And
in 1926, V. I. Vernadsky acknowledged
the increasing impact of mankind: “The
direction in which the processes of evolution
must proceed, namely towards increasing
consciousness and thought, and forms
having greater and greater influence on their
surroundings.” Teilhard de Chardin and
Vernadsky used the term ‘noosphere’ — the
‘world of thought' — to mark the growing
role of human brain-power in shaping its
own future and environment.

The rapid expansion of mankind in
numbers and per capita exploitation of
Earth's resources has continued apace.
During the past three centuries, the human

Paul Crutzen
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nositel Nobelovy ceny

concepts

1he Anthropocene

The Anthropocene could be said to
have started in the late eighteenth
century, when analyses of air trapped
in polar ice showed the beginning of
growing global concentrations of
carbon dioxide and methane.
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Antropoceén

Litostratigrafie

« zména sedimentace (hrazi nebo zmény toku fek, které vedou
K vysychani jezer)

* noveé sedimenty (vysypky po tezbe, zbytky staveb, sklo, plasty)
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Antropoceén

Chemostratigrafie
zvysSeni koncentrace CO, a CH, a narust teploty

slouCeniny dusiku v hnojivech

nove slouceniny napf. z pesticidu
radionuklidy

Carbon Dioxide (CO3)

CO, mole fraction (ppm)

420
410 +
400
390 ¢
380 |
370 |
360 -
350 -

340

‘I

1985 1990 1995 2000 2005 2010 2015
Year

Methane (CHa)

1900 -

p—

1750

CH,4 mole fraction (ppb)

1650

1600

1850

1800

1700 ¢

1985 1990 1995 2000 2005 2010 2015
Year

World Meteorological Organization 2019



Antropoceén

Biostratigrafie

* vymirani druhu

e posuny arealu druhu (teplomilné druhy se stéhuji do dfive
chladnych oblasti)

« homogenizace bioty Sifenim nepuvodnich druhu



Sesté masové vymirani?
REVIEW

doi:10.1038/nature09678

Has the Earth’s sixth mass extinction
already arrived?

Anthony D. Barnosky"*?, Nicholas Matzke', Susumu Tomiya"*?, Guinevere O. U. Wogan"~, Brian Swartz"?, Tiago B. Quental"*t,
Charles Marshall"?, Jenny L. McGuire"*t, Emily L. Lindsey"?, Kaitlin C. Maguire"?, Ben Mersey"* & Elizabeth A. Ferrer'

Palaeontologists characterize mass extinctions as times when the Earth loses more than three-quarters of its species in a
geologically short interval, as has happened only five times in the past 540 million years or so. Biologists now suggest that a
sixth mass extinction may be under way, given the known species losses over the past few centuries and millennia. Here
we review how differences between fossil and modern data and the addition of recently available palaeontological
information influence our understanding of the current extinction crisis. Our results confirm that current extinction
rates are higher than would be expected from the fossil record, highlighting the need for effective conservation measures.

Barnosky et al. 2011, Nature



Sesté masové vymirani?

« 338 druhu obratlovctd vymrelo (EX) od roku 1500
« ztoho 198 druhu od roku 1900

* 617 druht vymrelo v pfirodé (EW) od roku 1500
« ztoho 447 od roku 1900
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* Vymirani obratlovcu od roku 1900 je 20x az 50x vétSi nez bézné
vymirani ve fosilnim zaznamu

* Vymfreni tohoto poc¢tu druht by normalné trvalo 2000 az 6000 let
Ceballos et al. 2015, Science Advances



Sesté masové vymirani?

Znamych pfipadu vyhynuti rostlin je méné:
IUCN Red List eviduje jen 116 kvetoucich
rostlin vymrelych od roku 1500

Paschalococcos disperta

« velka palma z VelikonocCniho ostrova

« vyhubena puvodnimi obyvateli asi e :IA:.:fﬁm?:
v 17. stoleti TheGuardian.com

A recently extinct
palm from Easter Island

J. Dransfield*, J. R. FlenleyT, S. M. Kingt,
D. D. Harknesst & S. Rapu$

* The Herbarium, Royal Botanic Gardens, Kew, Richmond,

Surrey, UK

t Department of Geography, The University of Hull,

Hull HU6 7RX, UK

t NERC Radiocarbon Laboratory, Scottish Universities Research and
Reactor Centre, East Kilbride, UK

§ The Governor, Isla de Pascua, Chile

TripAdvisor.com

Dransfield et al. 1984, Nature



Sesté masové vymirani?

Rychlost vymirani — E/IMSY (extinctions per million species-years) —
kolik druht z milionu vymre za rok

Rozsah vymirani (extinction magnitude) — procento vymrelych druhu
za geologicky relativne kratkée obdobi

Rychlost vymirani za poslednich 500 let
ve srovhani s masovymi vymiranimi
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(Pre)historické vymirani druhu vlivem ¢lovéka

Kumulativni pocéet vymielych rodu savcll za poslednich 60 tis. let

140
120
100
30
60
40
20
0

f

1500 CE ——

Cumulative extinct mammal genera >

60,000 50,000 40,000 30,000 20,000 10,000 O

Years in the past
Johnson et al. 2017, Science



(Pre)historické vymirani druhu vlivem ¢lovéka

Sifeni ¢lovéka
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Podily vymrelé
megafauny

Bartlett et al. 2016,
Ecography



Proportional extinction Proportional extinction Proportional extinction

Proportional extinction

(Pre)historické vymirani druhu vlivem ¢lovéka

Vymirani megafauny versus klima a clovek
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(Pre)historické vymirani druhu vlivem ¢lovéka

Zmeény v rozlozeni télesné velikosti savcu
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(Pre)historické vymirani druhu vlivem ¢lovéka

Polynéska kolonizace
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Asi 1800 druhu ptaku vyhubeno v tropické
Oceanii za poslednich 2000 let lidské kolonizace
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(Pre)historické vymirani druhu vlivem ¢lovéka

Pripad Noveho Zélandu
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(Pre)historické vymirani druhu vlivem ¢lovéka

Pripad Noveho Zélandu

Krysa ostrovni byla rozsifena Polynésany na tichomorske
ostrovy, kde decimuje populace ptaku neadaptovanych na
predatory vajec
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krysa osrovi — kiore - kakapo soi
(Rattus exulans) (Strigops habroptila)

taiko.org.nz o Rt



(Pre)historické vymirani druhu vlivem ¢lovéka

Evropské zamorskeé cesty

Dronte mauricijsky
(Raphus cucullatus)

The Dodo pu.

Ostrov Mauricius, Indicky ocean
Vyska asi 1 m, hmotnost asi 15 kg
Ostrov objeven 1598

Posledni dronte spatfen 1662




(Pre)historické vymirani druhti vlivem ¢lovéka

Evropské zamorskeé cesty

Koroun bezzuby
(Hydrodamalis gigas)

« Komandorské ostrovy, Beringovo
more

 Délka 9 m, hmotnost 10 tun

« Objeven vypravou kapitana
Beringa roku 1741 (Georg Steller)

* Posledni jedinec zabit 1768

« Drive zil v celém severnim
Pacifiku, tam vyhuben lidmi dfive

britannica.com
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Soucasné vymirani druhu vlivem ¢élovéka

IUCN Red List ver. 2022-2

150 tis. hodnocenych druhu, z toho 42 tis. ohrozenych
(7 % vSech popsanych, 81 % obratlovcu, 15 % rostlin)
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Red List Index (RLI)

3
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N - pocet druhu
W - vahy pro kategorie

Soucasné vymirani druhu vlivem ¢lovéka
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IUCN Red List ver. 2019-2
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Soucasné vymirani druhu vlivem ¢lovéka

Pocty ohrozenych druhti savcu Nejvice ohrozené
_ « druhy tropickych les
# At SN » druhy koralovych Utesu
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>=30 |

1

Pimm et al. 2014, Science



Priciny sou¢asnych zmeén biodiverzity

Borneo: tézba pralesa pro péstovani palmy olejné

Bay Ismoyo / AFP / Getty Images



Priciny sou¢asnych zmeén biodiverzity

IDCC

The Intergovernmental
Panel on Climate Change

2007 PEACE PRIZE
©® THE NOBEL FOUNDATION




Priciny sou¢asnych zmeén biodiverzity

Millennium Ecosystem Assessment 2005

ECOSYSTEMS
AND HUMAN

WELL-BEING

Synthesis

{‘E MILLENNIUM ECOSYSTEM ASSESSMENT

https://www.millenniumassessment.org/en/index.html



Priciny sou¢asnych zmeén biodiverzity

Hlavni pri€iny sou€asnych zmeén biodiverzity
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Priciny sou¢asnych zmeén biodiverzity
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Hlavni pri€iny sou€asnych zmeén biodiverzity
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PriCiny soucasnych zmen biodiverzity

Zmeény biotopu

v Millennium Ecosystem Assessment 2005
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Hlavni pri€iny sou€asnych zmeén biodiverzity
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Priciny sou¢asnych zmeén biodiverzity

Hlavni pri€iny sou€asnych zmeén biodiverzity
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Hlavni pri€iny sou€asnych zmeén biodiverzity
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Priciny sou¢asnych zmeén biodiverzity

Hlavni pri€iny sou€asnych zmeén biodiverzity

Habitat Climate Invasive Over- (ng::
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Priciny sou¢asnych zmeén biodiverzity

Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services

Mezivladni panel OSN
pro biodiverzitu a ekosystémoveé sluzby

Ipbes



Priciny soucasnych zmen biodiverzity
IPBES Global Assessment Report 2019

The global
assessment repakt on
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Priciny sou¢asnych zmeén biodiverzity

Hlavni antropogenni vlivy na globalni stav prirody

Hlavni antropogenni faktory ovliviaujici globalni Relativni
stav prirody vyznam

Zmeny vyuziti krajiny/more 30 %
Primé vyuzivani (tézba, sbér, lov, rybolov) 23 %
Klimatické zmény 14 %
Znecisteni 14 %
Invazni druhy 11 %
Ostatni (ohen, rekreacni aktivity aj.) 9 %

ipbes

IPBES Global Assessment 2019



Priciny sou¢asnych zmeén biodiverzity

Essential Biodiversity Variables — EBV
(Pereira et al. 2013, Science)

Trida EBV Priklad EBV

Genetické slozeni Alelicka diverzita
Druhové populace Abundance

Vlastnosti druhu Fenologie

Slozeni spoleCenstev Taxonomicka diverzita
Funkce ekosystému Zadrzovani zivin

Struktura ekosystemu Trofické urovné



PriCiny sou¢asnych zmeéen biodiverzity
Hlavni antropogenni vlivy na globalni stav prirody

Overall

EBV Species populations g
Essential
Biodiversity

Variables
ccosystem forceion ¢ [ I =

0.00 0.25 0.50 0.75 1.00
Relative impact of drivers

Freshwater x

Terrestrial

Direct drivers Degree of confidence

. Climate change . Land/sea use change B Inconclusive I Established but incomplete
B Direct exploitation B Pollution Bl Unresolved I \Well-established

Invasive alien species . Other

IPBES Global Assessment 2019



PriCiny sou¢asnych zmeéen biodiverzity

Hlavni antropogenni vlivy na globalni stav prirody
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Soucasné vymirani druhu vlivem ¢élovéka

Globalni biomasa lidstva, dobytka a divokych savcli

0.16

0.14

<o bt bt
o = =
[#2] o M

Biomass (Gt C)

o
o
[#)]

0.04

0.02

0.00

100,000 BP

present

i Humans
Livestock
e Wild mammals

Bar-On et al. 2018, PNAS



Soucasné vymirani druhu vlivem ¢lovéka

Spotreba globalni primarni produkce ¢lovekem
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Erb et al. 2018, Nature



Soucasné vymirani druhu vlivem ¢lovéka
Narust lidské populace

Average annual rate of population change (%), 2020-2025 (medium-variant projection)
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