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THE SPHERES OF THE EARTH
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THE GEOSPHERE (&)

Spheres of the earth
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THE ATMOSPHERE@

Spheres of the earth
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HOW DO WE HUMANS
AFFECT THE ATMOSPHERE?
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THE HYDROSPHERE @

Spheres of the earth
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PALE BLUE DOT

Look again at that dot. That's here. That's
home. That's us. On it everyone you love,
everyone you Know, everyone you ever
heard of, every human being who ever was,
lived out thelr lives. The aggregate of our
Jjoy and suffering, thousands of confident
religions, ideologies, and economic
doctrines, every hunter and forager, every
hero and coward, every creator and
destroyer of civilization, every king and
peasant, every young couple in love, every
mother and father, hopeful child, inventor
and explorer, every teacher of morals, every
corrupt politician, every “superstar,” every
"supreme leader,” every saint and sinner in
the history of our species lived there, on a
mote of dust suspended In a sunbeam,

CARL SAGAN — astronomer, planetary
scientist.
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* Total amount of frozen water

* Constant ice containing regions
* Greenland, Antarctica

* Critical role for climate
* Sunlight reflectivity (ALBEDO)
 Salinity of water
* Permafrost (ground frozen for 2 years or more)
* Create whole ecosystems
* Melting glaciers change sea level

* |ast glaciation sea level 120m lower
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THE BIOSPHERE (9)

Spheres of the earth
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THE ANTHROPOSPHERE

Spheres of the earth
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THE ANTHROPOSPHERE

Spheres of the earth







SO HOW DO WE CONTINUE IN THE
FUTURE?
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THE WATER CYCLE

Ecological cycles






















EARTHS WATER BUDGET
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THE OXYGEN CYCLE

Ecological cycles -Sun
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THE OXYGEN CYCLE

Ecological cycles — CO2 in the air

Essential for the
survival of life.
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THE OXYGEN CYCLE

Ecological cycles — Oceans/Algae
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PHOTOSYNTHESIS

The oxygen cycle

CO2
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CELLULAR RESPIRATION

The oxygen cycle
ﬁ




COMBUSTION

The oxygen cycle




e All life is based on the element carbon!

» Storedin
* Organic molecules
* As CO2 in the atmosphere
¢ Organic matter in soil . %&
* Fossil fuels and sedimentary rock %A
@

* Ocean
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* Most important nutrient cycle in terrestrial ecosystems

e Stored in ;ﬁ”
* Atmosphere (78%)

* Living organisms (Nitrogen fixing Bacteria converting -
ammonium in nitrites & nitrates (Nitrification)

 Soil (rain & lightning plus biochemical fixing
bacteria)

* Oceans

* Nitrogen is used to produce complex organic
molecules:

N
N
* Amino acids, proteins, nucleic acids P

* Needed for:

* Metabolism, growth & reproduction of living
organisms

* Most limiting nutrient in plant growth



THE NITROGEN CYCLE

Ecological cycles
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Decomposers
{aerobic and anaerobic
bacteria and fungi)




ECOLOGY & ITS LIMITS
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ECOLOGICAL NICHE

Definition
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Fundamental niche

Total range of environmental
conditions that are suitable for existing
& reproducing. Biological potential of a

population. No interspecific
competition or predation

Realised niche

The actual set of conditions under which
an organism population exists. The
outcome of an interaction to that
potential with a given set of biotic and
abiotic conditions.



Chthalamus ONLY Chthalamus AND Semibalanus

@ Chthalamus high tide @ Chthalamus

. Semibalanus

‘Chthamalus
realised
niche

Chthamalus
fundamental

facs Semibalanus

fundamental
niche




LIMITING FACTORS

for ecosystems

LIGHT SOIL TOXINS
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CLIMATE FIRE

Organisms' life style is determined by its total package
of adaptations e.g. structural, physiological and ?
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1. Populations have optimal survival conditions withing min & max threshold

2. As population is exposed to extremes — survival rates drop

Conditions for max. reproduction & survival

Can survive but less reproduction

Can’t survive
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