@ INTERACTIONS & ECOSYSTEMS

Cycles in the Environment




THE CYCLE OF LIFE

Everything and everyone 1s cycled back into the
environment

What is the life cycle of a dead tree?



THE CARBON CYCLE

Plankton, microscopic plants, animals, Trees,
Humans, Sugar, Yummy Fats, Protein, etc ...
what do they have in common?

They are all made carbon!

What 1s carbon?
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CARBON

It 1s an element on the periodic table

Considered the building block of life

Why?
Found in DNA
Required for photosynthesis
(photosynthesis is when plants
convert CARBON dioxide into sugar.) §
Required for cellular respiration
Key factor in fossil fuels




WHAT ARE TREES MADE OF?

Answer

Sugar!

Every part of the tree 1s made of sugar.

The wood 1s made of cellulose (A type of sugar)

The leaves are also made of a type of fibrous
sugar.

There are juices inside of a tree (ex. Sap). And
they are made of sugar.

Trees (and all plants for that matter) are giant
blobs of sugar.



HOW DO TREES MAKE SUGAR SO THAT THEY

CAN BUILD THEIR OWN WOODEN, LEAFY AND
SAPPY PARTS?

o Photosynthesis!

o Photosynthesis is when plants breath 1n carbon
dioxide (which contains carbon), and convert it
into sugar (which are the plant’s body parts)

o Fun Fact of the day: The main ingredient in
sugar is CARBON!




How Do WE BECOME A TREE? HOwW DO

TREES BECOME US?

o We eat plants.

o Animals eat plants and store the carbon in plants as
muscle and fat. Yes body fat is made of carbon.

o Our bodies burn the sugar inside of the plants, and
release the carbon as carbon dioxide gas.

o The carbon now floats back into the air to be
consumed by another plant.

o The plant then uses that carbon to grow bigger.




IN OTHER WORDS: CARBON CYCLES

BETWEEN PLANTS AND ANIMALS

o Every breath you exhale releases carbon. This carbon
came from burning your body fat through cellular
respiration. Cellular Respiration just means your
body 1s burning body fat for energy.

o Plants use that same carbon that humans and
animal breath out to grow bigger, taller, and to add
mass.

o Then humans/animals eat the plants and this puts
the carbon back into our bodies. We burn that carbon
as energy and store the extra carbon as fat tissue.

o We then burn body fat when engaging in physical
activity and release the carbon back into the air.




used to be carbon

dioxide. Now I’'m a
blob of yummy sugar
(bread). Pretty Soon,
I will be part of

CARBON CYCLE IN ACTION

NomNom....I

Love you, crazy kid’s fat tis§ue.
' Hopefully he will
Carbon. exercise and burn

me up back into
carbon dioxide So
that I may find a new
plant home.

Yummy!

Where did the carbon in
the plant parts of the
burger come from?

Where did the carbon in
the boy’s body come from?

How is the carbon stored
in the boy?

How is the carbon
released from the boy?



Part of YOU becomes a TREE!

> Pl ) 3:27/409

Where Do Trees Get Their Mass From?


https://www.youtube.com/watch?v=2KZb2_vcNTg

BACK TO THE CARBON CYCLE

As carbon 1s a major component of life 1t 1s cycled
through the environment

Over time, and great pressure, decomposing
plankton, plants, and other dead bodies buried
deep in the earth do what?

Turn into fossil fuels!
They still have carbon! Yup!

Enter the Carbon Cycle...



Photosynthesis: Carbon
breathed in and
converted into sugar
(plant parts)

Machines like
boats burn fossil
fuels and release
the energy as

carbon dioxide.

AR
Sugar (carbon based plant parts)
are eaten by humans and animals.
Stored as fat and muscle.

Bacteria eat
poop and breath
out the carbon

Carbon can 2S carbon
dioxide.

travel from »

air into
water to Carbon
build aquatic breathed out in

the form of

- plants.
carbon dioxide.

= : Carbon burned
and breathed
out in the form
of carbon
dioxide.

Carbon is dug
out of the earth
and used in
machines.

“as fat and
muscle

-

arbon in the
rotting body
Bets converted

4 Carbon, Buried and ™™
Trapped until....

Oil formed when the bodies
of living things decomposed
over millions of years.




THE WATER CYCLE

o What do we know about water?
o All living things require water!

o Did you know ... Body — Blood — Brain — Muscles — Cells..?
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THE WATER CYCLE

o What do we know about water?
o All living things require water!

o Did you know ... Body — Blood — Brain — Muscles — Cells..?
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jhe Water,Gycle

Water storage - -
in ice and snow +~ 7 Water storage in the atmosphere Condensation
| { Sublimation \

gy Srecipitation _ 1]' Evapotranspiration

" Freshwater
.. storage &0 -
e iR Water storage
in oceans

Ground-water storage




WATER CYCLE KEY TERMS




POLLUTION & ENVIRONMENT

Pollution

When a substance 1s added to the environment at
such a fast rate that it cannot be broken down, stored
,or recycled. It just keeps building up, bro!

Pollutants

Substances that cause pollution

What are some examples of pollutants?



POLLUTION & ENVIRONMENT

Acid Rain
What 1s 1t?
What caused 1t?

When we burn fossil fuels carbon 1s released. Carbon
doesn’t make acid rain. Nitrogen, Sulfur, and
Phosphorus are also released as waste when fossil
fuels are burned...

As they are released they mix with water vapour in the air.
This causes the water vapour to be acidic
We have acid rain

What can this cause/do to ecosystem?



POLLUTION & ENVIRONMENT




POLLUTION & ENVIRONMENT

Acid Rain Effects on Sculptures

. Ophardt, . 2003
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POLLUTION & ENVIRONMENT




MOVEMENT OF POLLUTANTS

Many different pollutants moving through the
environment constantly

Examples...
PCBs (old paint/packaging material)
Mercury (mining, thermometers, disposed as waste)
DDT (pesticide from the 40s-60s)

The question is how do they get around?



BIOACCUMULATION

They move from level to level in the food web
Stored essentially like food energy is

Classic example: Mercury in fish ...

Concentration of MeHg in ng/g dry weight



@ INTERACTIONS & ECOSYSTEMS

Succession and Change in Ecosystems




How DOES THIS......




TURN INTO THAT!?




ENTER SUCESSION!!

™




SUCCESSION

The gradual process by which some species replace
other species 1s called succession

Primary Succession

The gradual growth of organisms over a period of time.
Primary succession always begins with a rocky landscape.
This could be due to a parking lot being paved or lava from
a volcano converting a landscape into stone.

Secondary Succesion

The gradual growth of organisms over a period of time.
Secondary succession always begins with soil. The soil is
already present. Plants have to just move in. This could
happen after a forest fire when everything except the soil is
destroyed.



ENTER PRIMARY SUCCESSION—STARTS
WITH ROCK

Lichens poop acid In Climax

which breaks Community, tall
down rocks trees drown out
turning them into the sun. This

soil. Takes causes small
hundreds if not shrubs and
thousands of grasses to die out -
years to do so. underneath.

When lichens die,
their bodies
fertilize the soil
and make 1t
suitable for
weeds and shurbs
to come 1n.




ENTER SECONDARY SUCCESSION—STARTS
WITH SOIL

In Climax
Community, tall
trees drown out
the sun. This
causes small
shrubs and
grasses to die out
underneath.
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After a Forest
Fire, the soil 1s
still there.

Weeds come 1n
quickly after the
fire.

young pine forest  'ckory forest




WHAT KIND OF SUCCESSION IS THIS?

E) alamy stock photo




?

WHAT KIND OF SUCCESSION IS THIS

www.alamy.com - DTOMX9



PEST CONTROL

o Using pesticides 1s not good

o Why?

o Aside from potential bioaccumulation ...?
o It kills other species in the area!

o What 1s the pest we
are killing the most,
inadvertently, which 1s
causing problems for us?




Subscribe!

' 0

P> »l o) 2:14/3:03

Why All The Bees Are Dying



https://www.youtube.com/watch?v=BRGrI4AQG70

BI10LOGICAL CONTROLS

This 1s the addition of a new species to eliminate
an unwanted species

Example:
You have a gorilla problem
You introduce a herd of T-Rex
They eat the gorillas
No more gorilla problem



INTRODUCE SPECIES

Introducing a new species to a new environment

Tons of research goes into this before it is done to
welght the pros & cons

Famous examples of accidentally/intentionally
introduce species?
Starlings

Purple Loosetrife



http://www.allaboutbirds.org/guide/European_starling/id
http://www.ofnc.ca/fletcher/invasives/index_e.php

SPECIES IN DANGER

o Being extinct = no longer existing

o Most common reasons?
» Loss of habitat
* Over Hunted
» Introduced species

o The Canadian List of Endangered Species



http://en.wikipedia.org/wiki/List_of_Wildlife_Species_at_Risk_(Canada)
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