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https://en.wikipedia.org/wiki/Earthrise#/media/File:NASA-Apollo8-Dec24-Earthrise.jpg



Sigmund Jahn, astronaut

ABefore | flew | was already aware of how small and vulnerable our
planet is; but only when | saw it from space, in all its ineffable

beauty and fragility, did | realize that h u ma n k inTosit argent task
Is to cherish and preserve it for future generationso

https://en.wikipedia.org/wiki/Earthrise#/media/File:NASA-Apollo8-Dec24-Earthrise.jpg https://www.spiegel.de/international/zeitgeist/east-german-cosmonaut-si






The most important message in the history of mankind

http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg



The most important message in the history of mankind

Sixth mass extinction in E a r t hsbosy

http://www.theguardian.com/environment/series/biodiversity-100



The most important message in the history of mankind

Proceedings of the
National Academy of Sciences
of the United States of America

NEW RESEARCH IN Physic

Biological annihilation via the ongoing sixth *

mass extinction signaled by vertebrate
population losses and declines

http://www.theguardian.com/environment/series/biodiversity-100



The three most shocking facts about extinction

Wildlif
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Wildlife biomass in the past and today

Harvesting the Biosphere:
The Human Impact

VACLAV SMIL

THE HUMAN SPECIES has evolved to become the planet’s dominant organism
in what has been, on the biospheric time scale of billions of years, a very
brief period. Less than 2.5 million years have elapsed since the emergence of
our genus (with Homoe habilis), and Homo sapiens became identifiable about

2005). The shift from subsistence foraging (hunt-
ing and gathering) to settled existence energized by cultivated plants and
domesticated animals began shortly after the end of the last glaciation (less
than 10,000 years ago); afterward our capacities for expansion, extraction,
production, and destruction began to grow rapidly with the emergence of the
first complex civilizations (Cochran and Harpending 2010). After millennia
of slow gains during the Pleistocene era and the early part of the Holocene,*
global population began to multiply as it commanded increasing flows of
energy owing to many technical and social innovations. Quantitative re-
constructions of these long-term trends are uncertain but they capture the
magnitude of specific advances and their relentless growth.

Smil V. 2011. Harvesting the Biosphere. The Human Impact. Population and
Development Review 37(4): 613-636.

http://www.theguardian.com/environment/series/biodiversity-100



Wildlife biomass in the past and today

domesticated humans wild vertebrates
and breeding
vertebrates

Smil V. 2011. Harvesting the Biosphere. The Human Impact. Population and
Development Review 37(4): 613-636.

http://www.theguardian.com/environment/series/biodiversity-100



Wildlife biomass in the past and today
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Biomass of humans and domesticated animals
- 0.1% of the mass of terrestrial vertebrates

https://conservationbytes.com/2020/01/24/the-state-of-

humans
cattle

pigs
chickens
SNeep
horses
goats

cats & dogs

wild animals

ity-its-worse-than-you-probably-think


https://conservationbytes.com/2020/01/24/the-state-of-global-biodiversity-its-worse-than-you-probably-think/
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AWhen | am doing puzzles with my d
shows an elephant next to a giraffe and a rhino. However, if we wanted
to keep the true proportions, it should be a cow next to a cow, and then

a chicken "

Prof. Ron Milo (one of the leaders in research on the global biomass of organisms
on Earth)

http://ikneilson.files.wordpress.com/2010/01/looking down on earth.



The three most shocking facts about extinction
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Wildlife biomass in the past and today

Fig. 1. Graphical representation of the global biomass distribution by taxa. LA'IHLv_Uluh L1|r1rr

agrarm, with the area of each cell being [_1rr1[_1r1r1‘|r1r|rJ| to that r.rJ.'frJ r.alnl'_lr.ll biomas i ape of each polygon carries no meaning). Thie type of vi
sualization is similar to pie charts but ha g e ¢ range (a co i5c shown in ppendix, Fig. 54). Values are based on the estimates
presented in Table 1 and detailed in Appendi al L;lh_'pil.tiur'u without components wit ry slow m bolic act ity 1 as pli terms and tree
trurks, hown in 5 Appendix, Fig. 51. (8) Absolute biomass of different animal taxa. Related groups such as vertebrates are 1ext to each other. We
estimate that the contribution of reptiles and amphibiars to the total animal biomass is negligible, as we discuss in the 51 Appendix. VEualization performed

using the online tool at bionic-vis.biologie.uni-greifswald.de/.

Bar-On Y.M., Phillips R., Milo R. 2018. The biomass distribution on Earth.
PNAS 115 (25): 6506-6511.

http://www.theguardian.com/environment/series/biodiversity-100



Wildlife biomass in the past and today

From the beginning of civilization, we caused a reduction in biomass:

- all organisms by 50%

- wild mammals by 83%

Bar-On Y.M., Phillips R., Milo R. 2018. The biomass distribution on Earth.
PNAS 115 (25): 6506-6511.

http://ikneilson.files.wordpress.com/2010/01/looking down on earth.



The three most shocking facts about extinction
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Biomass of living organisms on Earth
and anthropogenic mass
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Biomass of living organisms on Earth and the anthropogenic mass
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Elhacham, E., Ben-Uri, L., Grozovski, J. et al. 2020. Global human-made mass exceeds
all living biomass. Nature 588: 4421 444, https://doi.org/10.1038/s41586-020-3010-5



Biomass of living organisms on Earth and the anthropogenic mass
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Elhacham, E., Ben-Uri, L., Grozovski, J. et al. 2020. Global human-made mass exceeds
all living biomass. Nature 588: 4421 444, https://doi.org/10.1038/s41586-020-3010-5



Biomass of living organisms on Earth and the anthropogenic mass
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PLANET

The Strange and
Fascinating Story of
the World’s Most Common
Man-Made Material

ROBERT COURLAND
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DENNIS SHITH

https://www.amazon.com/Concrete-Planet-Fascinating-Man-Made-Material/dp/1616144815



Biomass of living organisms on Earth and the anthropogenic mass
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Elhacham, E., Ben-Uri, L., Grozovski, J. et al. 2020. Global human-made mass exceeds
all living biomass. Nature 588: 4421 444, https://doi.org/10.1038/s41586-020-3010-5



Biomass of living organisms on Earth and the anthropogenic mass
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Elhacham, E., Ben-Uri, L., Grozovski, J. et al. 2020. Global human-made mass exceeds
all living biomass. Nature 588: 4421 444, https://doi.org/10.1038/s41586-020-3010-5




The disappearing world

Animal photos with as many pixels as there are still alive animals of a given species

http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg



Indian elephant (Elephas maximus indicus): 20,000-25,000

https://en.wikipedia.org/wiki/Indian_elephant#/media/File:IndianElephant.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Pygmy chimpanzee, bonobo (Pan paniscus): 10,000-50,000

https://www.nytimes.com/2013/01/08/science/the-unexpected-altruism-of-bonobos.html

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Blue whale (Balaenoptera musculus): 10,000-25,000

https://www.worldwildlife.org/species/blue-whale

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Eastern lowland gorilla (Gorilla gorilla gorilla): 17,000

https://pl.wikipedia.org/wiki/Goryl_nizinny#/media/Plik:Big_Male_Gorilla.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Black rhinoceros (Diceros bicornis): 5,000

https://pl.wikipedia.org/wiki/Nosoro%C5%BCec_czarny#/media/Plik:BlackRhino-USFWS.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Lycaon (Lycaon pictus): 3,000-5,500

https://pl.wikipedia.org/wiki/Likaon_pstry#/media/Plik:African_wild_dog2.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Green sea turtle (Chelonia mydas): 3,000-5,500

https://pl.wikipedia.org/wiki/%C5%BB%C3%B3%C5%82w_zielony#/media/Plik:Green_Sea_Turtle_grazing_seagrass.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Bengal tiger (Panthera tigris tigris): 2,500

https://pl.wikipedia.org/wiki/Tygrys_bengalski#/media/Plik:Panthera_tigris_tigris_edited2.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Borneo pygmy elephant (Elephas maximus borneensis) - 1500

https://www.ndtv.com/world-news/borneo-pygmy-elephant-shot-70-times-tusks-removed-2109670

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic
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Indochinese tiger (Panthera tigris corbetti): 600-650

https://pl.wikipedia.org/wiki/Tygrys_indochi%C5%84ski#/media/Plik:Indochinese_Tiger.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Siberian tiger (Panthera tigris altaica): 450

https://pl.wikipedia.org/wiki/Tygrys_syberyjski#/media/Plik:Panthera_tigris_altaica_in_Lodz_Zoo_1.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Amur leopard (Panthera pardus orientalis): 60

https://pl.wikipedia.org/wiki/Lampart_amurski#/media/Plik:Amur_Leopard_Panthera_pardus_orientalis_Facing_Forward_1761px.jpg

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



Javanese rhinoceros (Rhinoceros sondaicus). 60

https://news.mongabay.com/2018/03/javan-rhino-population-holds-steady-amid-ever-present-peril/

https://www.boredpanda.com/endagered-animals-pixels-extinction/?utm_source=google&utm_medium=organic&utm_campaign=organic



| As the time of Noah's world, like ours today, was about
to end, he had a list of animals as we do. We depict
him standing at the entrance to the ark and calling out |

their names by crossing out one by one. We are also
deleting them now.

B Three-toed woodpecker
Pelican
Spanish lynx
Canada goose

Mountain zebra

Joanna Macy. List of endangered species. In: John Seed, Joanna Macy, Pat Fleming, Arne

Naess. Thinking Like a Mountain: Towards a Council of All Beings. 19 9 2, Wy d . P
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Today, Noah's drama comes alive again, but the film
seems to run backwards - the animals disappear.

ferret
curlew
cougar

Joanna Macy. List of endangered species. In: John Seed, Joanna Macy, Pat Fleming, Arne
Naess. Thinking Li Mountain: Towards a Council of All Beings. 199 2, Wy d .




Dinosaur at the United Nations. He gives a speech in the short
film "Do not advocate for extinction". A social campaign

https://www.youtube.com/watch?v=VaTgTIUhEJq

http://www.twojapogoda.pl/wiadomosci/112709,dzisiaj-i-jutro-nawet-37-38-stopni


https://www.youtube.com/watch?v=VaTgTiUhEJg

What are the main causes of sixth mass extinction?

http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg
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Acontainer of seized African elephant tusks in Malaysia.

The ravages of guns,
nets and bulldozers

The threats of old are still the dominant drivers of current species loss,
s of IUCN Red List data by Sean Maxwell and colleagues.
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Maxwell S.L., Fuller L.A., Brooks T.M., Watson J.E.M. 2016. The ravages of guns,
nets and bulldozers. Nature 536: 143-145.



What are the main causes of sixth mass extinction?

BIG KILLERS

Overexploitation and agriculture are the most prevalent threats facing
the 8,688 threatened or near-threatened species from comprehensively

assessed species groups on the [UCN Red List.

OVER- AGRICULTURAL URBAN INVASION SYSTEM CLIMATE
EXPLOITATION ACTIVITY DEVELOPMENT AND DISEASE POLLUTION  MODIFICATION CHANGE
— —_— — — —_ —_—

6,241
SPECIES

AFFECTED

S—
HUMAN / ENERGY

DISTURBANCE TRANSPORT PRODUCTION :
— —~ Analysis of 8688 endangered or near-

Maxwell S.L., Fuller L.A., Brooks T.M., Watson J.E.M. 2016. The ravages of guns,
nets and bulldozers. Nature 536: 143-145.

threatened extinction species (IUCN Red
Book)




What are the main causes of sixth mass extinction?
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What are the main causes of sixth mass extinction?
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What are the main

causes of sixth mass extinction?

The Spanish imperial eagle

Aquila adw'bart) and giant panda
Qll.i.'r.wﬁud: mafanolauca) are
being harmed by road building.
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What are the main causes of sixth mass extinction?

Overexploitation and agriculture are the most prevalent threats facing
the 8,688 threatened or near-threatened species from comprehensively
assessed species groups on the [UCN Red List.

BIG KILLERS

OVER- AGRICULTURAL URBAN INVASION SYSTEM CLIMATE
EXPLOITATION ACTIVITY DEVELOPMENT AND DISEASE POLLUTION  MODIFICATION CHANGE
— —_— — — —_ —_—

6,241

SPECIES
AFFECTED

'q_v.-_#l

HUMAN / ENERGY
DISTURBANCE TRANSPORT PRODUCTION

In the future, climate change will become

@ @ H a dominant threat.

Maxwell S.L., Fuller L.A., Brooks T.M., Watson J.E.M. 2016. The ravages of guns,
nets and bulldozers. Nature 536: 143-145.




What are the main causes of sixth mass extinction?

_Intergovernmental Platform on 85
Biodiversity & Ecosystem Services

Science and Polic y

tor pr“:;,‘rlw and Nature

The Global Ecosystem Assessment (6th May 2019)

Changes in land and sea use
Direct exploitation of organisms

Climate change
Pollution
Invasion of alien species




Planetary boundaries

http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg



Planetary boundaries
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JohanRockstr°m Will Steffen
(Stockholm Resilience Centre) (Australian National University)

Planetary boundaries - a concept involving Earth system processes
that contain environmental boundaries.

ASafe operating space for humanity"

Ro c k st etaln00D..A safe operating space for humanity. Nature 461: 472-475.

http://www.free-computer-wallpapers.com/pictures/Space_wallpaper/earth_pictures_2 https://www.youtube.com/watch?v=8wX1rLqRfNc



Planetary boundaries

9 planetary boundaries

Crossing certain biophysical thresholds could have disastrous

consequences for humanity.

Ro c k st etaln00D..A safe operating space for humanity. Nature 461: 472-475.

http://www.free-computer-wallpapers.com/pictures/Space_wallpaper/earth_pictures_2



Planetary boundaries
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https://pl.wikipedia.org/wiki/Granice_planetarne



Planetary boundaries

Biodiversity

The nitrogen and
phosphorus cycle

https://pl.wikipedia.org/wiki/Granice_planetarne



Planetary boundaries

Climate change
Deforestation

https://pl.wikipedia.org/wiki/Granice_planetarne



Planetary boundaries

The ozone layer

Ocean acidification
Fresh water resources

https://pl.wikipedia.org/wiki/Granice_planetarne



Planetary boundaries

Air pollution
New substances in the

environment

https://pl.wikipedia.org/wiki/Granice_planetarne
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https://www.youtube.com/watch?v=Gb6wQtNjblk

Causes of extinction of species and climate change

http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg



Causes of extinction of species and climate change
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Sredni globalny wzrost temperatury wzgl. epoki przedprzemystowej [°C], lata 2080

® bez adaptacji ©z adaptacja

50% of species will become extinct - temperature increase by 4.5/C

Warren R. et al. 2018. The implications of the United Nations Paris Agreement on
climate change for globally significant biodiversity areas. Climatic Change 147: 395-4009.



Causes of extinction of species and climate change
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Sredni globalny wzrost temperatury wzgl. epoki przedprzemystowej [°C], lata 2080

@ bez adaptac;ji ©z adaptacja

25% of species will become extinct - temperature rise to 2AC

Warren R. et al. 2018. The implications of the United Nations Paris Agreement on
climate change for globally significant biodiversity areas. Climatic Change 147: 395-4009.



What are the results of contemporary research on
global climate change?

http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg



What are the results of contemporary research on global climate change?

Is global warming caused by humans?
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What are the results of contemporary research on global climate change?

scientific papers on the
causes of climate change
are reported

Man is
responsible for
global warming

https://www.skepticalscience.com/arg_globalne-ocieplenie-konsensus-naukowy.htm



How have we been responding to the
environmental and climate crisis so far?

http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg



International environmental policy

70. XX century - there are no limits to growth

80. XX century - there are boundaries, but we are far from
reaching them

90th XX century - probably soon we will reach the limits of growth,
but markets and technology will solve our problems

XXI century - we reach the limits of growth, but we need to support
economic development, because it will prepare future generations
for disaster

http://images.indiebound.com/567/090/9780805090567.jpg



CLIMATE CHANGE ,.
A TimELINE E
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https://www.facebook.com/sustainabilityweek.ch/photos/10-climate-change-in-a-timeline-lets-try-to-stay-away-from-oops-and-fucksource-h/2110387649028234/



“Politicians Discussing Global Warming”

This provocative sculpture in Berlin was created by
artist Isaac Cordal in 2011 to bring attention to the
mounting issues caused by climate change

https://theworld.org/stories/2014-03-26/what-politicians-debating-global-warming-will-look-soon



Steps mankind must take to achieve sustainability
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Scientists around th Ing a climate emergency

http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg
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Article Contents World Scientists’ Warning of a Climate Emergency
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Power engineering. Reducing the consumption of fossil fuels and
replacing them with low-emission renewable sources.

Short-term air pollution. Emissions of methane, hydrofluorocarbons,

soot and other SLCP pollutants should be rapidly reduced.

Nature. It is imperative that the earth's ecosystems are protected
and restored.
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Food. It is necessary to change our eating habits, we have to eat
more plants and less animal products.

Economy. Transforming world economies into ones that are

independent of fossil fuels. It is imperative to break with the relentless
pursuit of economic growth and prosperity

Population. Stabilize the global human population using approaches
that ensure social and economic justice.
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AThe Gl obal Deal for Nat

30% - lands and oceans under protection until 2030

50% - lands and oceans under protection until 2050
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A Global Deal For Nature: Guiding principles,

milestones, and targets
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1, E. Sala?, A. R. Joshi®, 5. Fernando’, T. E. Lovejoy*, J. Mayorga®S, D. Olson®, G. P Asner’, J. E. M...

Dinerstein et al. 2019. A Global Deal For Nature: Guiding principles, milestones,
and targets. Science Advances 5 : eaaw2869
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14.7% of the land area under protection
7.5% of the world's oceans are protected
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The European Green Deal

The European
Green Deal

2030 - reduction of CO, emissions by 55%

2050 - zero CO, emissions

https://www.katche.eu/european-green-deal/
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The EU Biodiversity Strategy for 2030

The EU Biodiversity
Strategy for 2030
Bringing nature back int i

The new EU-wide Biodiversity Strategy will:

e Establish protected areas for at least:

0 2 0 With stricter protection of
30 /0. 30 /0 remaining EU primary and old-
1 of land in of sea in growth forests legally binding
R Europe Europe nature restoration targets in 2021.

At least 1/3 of protected areas T representing 10% of EU land
and 10% of EU sea i should be strictly protected.




http://theguiridispatches.files.wordpress.com/2008/05/earth.jpg



Nature Is Speaking I Julia Roberts is Mother Nature

A (ONSEHATION INTERNATIONAL FILM

JULIA ROBERTS IS

MOTHER NATURE
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https://en.wikipedia.org/wiki/Julia_Roberts


https://www.youtube.com/watch?v=WmVLcj-XKnM
https://www.conservation.org/nature-is-speaking/julia-roberts-is-mother-nature

Will we be able to take effective action?
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Feel like a part of the biosphere

http://www.cape.k12.mo.us/Curriculumprojects/Projects/Spider%20Adventure/spiderweb.



Feel like a part of the biosphere

N... there are no truly lonely beings. All creatures are,
In a sense, related to and dependent on all the rest "
Lewis Thomas (1913-1993, doctor, poet)

Dowd M. 1991. Earthspirit. Twent - Third Publications, Mystic, Connecticut.

http://www.cape.k12.mo.us/Curriculumprojects/Projects/Spider%20Adventure/spiderweb.



Feel like a part of the biosphere

ANever allow children to I magi ne
thing. Make it clear to them from the beginning that all of life is

dependent. Show them the relationships in the forests, in the
fields, in the ponds, in the streams, in the village and the country
around them."

Aldous Huxley
1894-1963, English novelist and essayist

Hatley K. 1993. A Neo-Humanist Model of Education. New Renaissance 4, 1: 10-13.

https://nakanapie.pl/autorzy/aldous-huxley



Feel like a part of the biosphere

Lord Alfred Tennyson (1809-1892) Douglas Boucher
British poet biologist, University of Quebec
Tennyson A. 1849. Memoriam A.H.H. Fausto-Sterling A. 1993, Is Nature Really
Red in Tooth and Claw? Discover 14 (April
1993): 24-27.

http://www.twickenham-museum.org.uk/images/medium/med1851TL1.jpg



Feel like a part of the biosphere

https://worldofecologyais.weebly.com/cycleEmatter.html



Feel like a part of the biosphere

How many years does it take for almost 100% of our matter to be replaced?




