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I 1 Illustrate the relationships of photosynthesis with light and carbondioxide

texthook and figure

11, 15

Photosynthesis ...,

How do plants get their food?

 They make their own food through a process called photosynthesis.

Photosynthesis: is a series of chemical reactions that convert light energy, water,

and carbon dioxide into glucose (sugar) and give off oxygen.

Carbon Dioxide + Water ——> Sugar + Oxygen

* Leaves are the site for photosynthesis.




Photosynthesis

In plants only

\O' Carbon Dioxide + Water ——> Sugar + Oxygen

s

Glucose (sugar)




Photosynthesis

In plants only

Photosynthesis is a process where plants use  light

from the sun to transform carbon dioxide| from the air and
____water | from the soil into | sugar ' to feed the

plant and |__oxygen | is moved out into the air.

w?ér syéar carbondioxide Ii}f\t ox/véen




Photosynthesis

In plants only

Leaves have many types of cells:

1. Epidermal cells:

Flat and irregular, make up the upper and lower layers of leaf.

Produce a waxy covering called the cuticle. [cessectionorear .

tissue

P Wil
= LTS 1-|‘
Types: e
-
.
Vascular
ower

Spongy
mesophyll cells

Upper epidermal cells.

Lower epidermal cells: Has small openings called stomata.

Gases like oxygen, carbon dioxide and water vapor pass

through stomata.




Photosynthesis

In plants only

2. Mesophile cells:

« Contain chloroplasts, which are the organelles where

Types:

Cross Section of Leaf

Upper epider

mal cells

mesophyll cells

« Palisade mesophyll cells: They are near the top of the leaf

packed close together.

« Spongy mesophyll cells: They have open spaces between

them. Gases needed for photosynthesis flow through the

https://wephedismet/resource/21194813



https://wordwall.net/resource/21194813

Steps of Photosynthesis ,.......,

Photosynthesis is a complex chemical process. It consists of two basic

steps:

-Smlfbﬂépﬂéi?t@éﬁtﬁdf@h!lﬁ@'ﬂ@h@)z‘,ontain plant pigments called
chlorophyill.

’—ﬁb

e | Y &%’
Chloro last

Leaves ——> Chloroplast —— Chlorophyli

—— chlorophyll

* Most plants appear green in color because chlorophyll reflects green

light.



Steps of Photosynthesis

In plants only

STEP 2: Making sugars

* In chloroplasts, carbon dioxide from the air is converted into sugars

by using the energy stored and trapped by chlorophyill.




Photosynthesis

In plants only

Carbon dioxide

Light
energy

Water / A

Photosynthesis
Carbon dioxide + Water 2» Sugar + Oxygen

Light energy
6CO, + 6H,0 $» CH.O

6 1276

+ 60,

Photosynthesis produces most of the oxygen in Earth’s
atmosphere.



Photosynthesis

In plants only

What is the best explanation of the change in energy shown in the

model?

Carbon dioxide

Light
energy

Photosynthesis
Carbon dioxide + Water Sugar + Oxygen

Light energy
6CO, + 6H,0 CH,0O; + 605

A New energy is produced by plants during photosynthesis.

B Large amounts of energy are released into the environment during
photosynthesis.

C Energy from sunlight is destroyed as it powers photosynthesis

@ Energy input from the environment is stored in food molecules
during photosynthesis




Photosynthesis ...,

4, Construct an Explanation A disease that destroys all the chloroplasts in a
plant has been found in a plant population near your school. Using what you
have learned from the text, what would be the effect of this disease?

If chloroplasts were destroyed, the plant will not absorb light or conduct
photosynthesis. Without photosynthesis the plant would not have food

and will die. This would reduce oxygen production and be harmful to

organisms that feed on this plant.

https://quizizz.com/admin/quiz/613709a32bf39a00217¢c1929



https://quizizz.com/admin/quiz/613709a32bf39a00217c1929

2

Describe the cellular respiration two steps process, the molecules {(inputs & outputs), and the organelle involved and their functions

textbook and figures

19, 20

ce' I u Ia r res pi ratio n In plants, animals and human

Energy in food molecules become useable through a process called

Cellular Respiration
Cellular respiration: is a series of chemical reactions that convert the

energy in food molecules into a usable form of energy called ATP.

Cellular respiration occurs in two parts of a cell:

1. Cytoplasm
2. Mitochondria

ribosomes

/ \,/ 4
cytoplasm |——~ == ¢/}

microtubules

lysosome — -\

= l’l
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cellmembrane —+ ) A AN e o
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mitochondrion —l— % m -

Anatomy of an Animal Cell

cell wall

nucleus

nucleolus

endoplasmic reticulum

centrosomes

golgi body




Cel I u Ia r res pi ratio n In plants, animals and human

Cellular respiration is important because if your body did not

break down food, you would not have energ

y to do anything.

Glycolysis

Smaller
molecules

The products of glycolysis
are used in step 2.

Carbon
dioxide
(CO,)

Water
(H>0)

(Energy)

convert oxygen and small
molecules into energy,
carbon dioxide, and water.

Mitochondrion

@




cel I u Ia r res pi ratio n In plants, animals and human

STEP 1:

* This first step of cellular respiration is called
géycglygbﬁysis: IS a process by which glucose (sugar), Is

broken down into smaller molecules.
STEP 1:

Glucose ATe

It occurs in the cytoplasm of cells (sugar)

Cytoplasm
Chemical [
reactions

Smaller
molecules




Cel I u Ia r res pi ratio n In plants, animals and human

STEP 2:

* |t occurs in the mitochondria of cells.

« The smaller molecules (from step 1) and energy are converted into

energy (ATP), carbon dioxide and water.

Sugar + Oxygen ———> Energy (ATP) + Carbon Dioxide + Water
STEP

Glycolysis The products of glycolysis
are used in step 2.
, convert oxygen and small
molecules into energy,
@

Smaller carbon dioxide, and water.

molecules
7 4

\ Mitochondrion

Water Carbon
(H,0) dioxide
(Energy) (CO,)




Photosynthesis vs. Cellular respiration

?

Photosynthesis: PHOTOSYNTHESIS [ msspuimon |
When? During Day time i

CARBON * GLUCOSE

by Grafekids

DIOXIDE CH.O,

co, /“A

Where? Leaves (Chloroplast - chlorophyll)

In? Carbon dioxide + water+ sunlight b

Out? Sugar + Oxygen

Cellular respiration:

Is a biochemical process in which plants

h ? absorb carbon dioxide (from the air) and I .
W e n H At N i ht water (from the soil), using light energy to During cellular respiration plants use
g produce glucose and oxygen. It occurs in glucose and oxygen to produce ATP

two stages: the light-dependent reactions | (chemical energy), carbon dioxide and

and light-independent reactions i water. It occurs mainly at night.

6C0, + 6H,0 + light »ceu‘zo +60, "\ C,H,,0,+60, —> 38 ATP + 6C0, + 6H,0

y 6 1276
)

Where? Mitochondria + cytoplasm

In? Sugar + Oxygen

Out? Carbon dioxide + water + energy




Photosynthesis vs. Cellular respiration

Photosynthesis (Plants and algae)

Reactants (in) Products (out)

PHOTOSYNTHESIS

Oxygen

Carbon dioxide (CO,) Oxygen (O,)
Water Glucose (sugar)

Cellular respiration (Plants, animals, human)

Reactants (in) Products (out)
Oxygen (O,) Carbon dioxide (CO,)
Glucose (sugar) Water

 The products of photosynthesis are used during cellular respiration.

* The products of cellular respiration are used during photosynthesis.




Photosynthesis vs. Cellular respiration

Light
energy

Viitochondrion

\ Light energy
| 6CO, + 6H,0 CeH1206 + 60, CeH1206 + 60, 6CO;, + 6H,0 + I

(Energy)

‘ N ' Photosyntfiesis Cellular respiration



Differentiate between producers and consumersl, identify anfi describe with Iettamp-les the four types of consumers: Carnivores, textbook and figures 31,32
Herbivores, Omnivores, and Detritivores

How different organisms get energy?

Producers: Living things that make their own
food.

Producers can be:

Photosynthetic Chemosynthetic

They use light energy from They use chemical energy
to make food to make food
Example: plants Example: bacteria

4
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How different organisms get energy?

Consumers: Do not produce their own energy-rich food.
They get energy by consuming other organisms.

Consumers can be:

Herbivore Carnivore Omnivore Detritivore

Eat only Eat other Eat producers Eat the remain of
producers animals and consumers other organisms




How different organisms get energy?

A carnivore is an animal A herbivore is an animal An omnivore is an animal
that eats other animals. that eats plants. that eats both plants and

other animals.
Here are some examples: Here are some examples:

Here are some examples:

cow

| : snake » ' ,
oy ‘g t - i P9 hedgehog
1 :

lion rabbit horse
crocodile

tiger 2
9 Yoo gorilla sloth

@ mouse

Can you think of any more examples of animals that are carnivores, herbivores or omnivores?

<
“\s;-‘ '
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0

penguin




How different organisms get energy?

Detritivore (decomposer): get their energy by eating the remains of other

organisms.
« Examples: A
A
,\**\}\tAx} ‘Jiu,\
Mushroom Bacteria Mold

» During decomposing, they produce CO, that enters the atmosphere.
 They are important because:
o They help keep ecosystems clean.

o They add nutrient to the soil.

https://edpuzzle.com/media/613¢c73268287d8415d7c82c6
https://www.liveworksheets.com/2-0c1069589ly



https://edpuzzle.com/media/613c73268287d8415d7c82c6
https://www.liveworksheets.com/2-oc1069589ly

4 Demonstrate how energy flows through an ecosystem in food chains, food web, and energy pyramid and differentiate between them textbook and figures 35, 37, 38

Food chain

Food energy is transferred from one organism to another through feeding

relationships. —

' 1) The Sun emits M'
energy. ~'.';:~_‘ ‘ ~ :)}
il e
* 'é«"
5) The hawk obtains energy
by eating the snake.

Arrows show
>
transfer of energy

\ ,
Pi(2) \Plahits thake energy-ri:?tl 1 A
& od using sun ol LA \

| rL 4 tl?‘

; } » ‘\;j,"" i
;l (i ‘ ‘;!‘,i ."’l} :
4*‘ Wi .
i S | Energy decreases when
eThe mouseobtams" (’& ‘0 It tanSferfrom an

energy by eating

© The snake obtains energy

the plant. e organism to another

A food chain shows how energy moves from the Sun, to a producer, to
one or more consumers through feeding relationships.

Sun - Producer = consumer 1 - consumer 2



Food chain

Food chain does not show the whole picture of how energy is
transferred in an ecosystem. That’'s because most living things eat

more than one kind of food.

Snake




Food web

Food web: is a model of energy transfer that shows how food chains in

a community are interconnected.

Snake

Bnrd

/

m\ Grasshopper

Mouse /
Grasses
\




Food web

Great white shark

Leopard seal

Copepods

#
) A p
Diatoms ,/
. ;

L

4. Predict what the effect would be if all great white sharks were removed
from an aquatic ecosystem. Write a short radio ad explaining why sharks
should be protected.




Food chain vs. food web

FOOD CHAIN FOOD WEB




Food chain vs. food web

2. Analyze the food web. Which statement is correct?

Sun m Scarlet
macaw
A Harpy \ ﬁi

eagle

Leaves

y Squirrel
monkey

o Fo 3T\

- Fruit

Butterfly D‘_‘_\
T Ants

fruit

5 e T A Fungus

@ The model tracks the transfer of energy as energy flows in this
ecosystem.

B The transfer of matter back into the environment occurs only at
the detritivore level.

C The model shows the transfer of matter only.

D The decomposers in the model use matter but not energy for their
life processes.




Energy pyramid

Energy pyramid: to show the amount of energy available in each step

of a food chain.

* The steps of an energy pyramid are called trophic

Energy pyramid

Trophic level 4 tertiary consumers

0.1% /

TrOphiC IEVEI 3 secondary consumers
1%

pnmary consumers

p |
A
v

Trophic level 2 (R 'L.
10 % &

producers

Trophic level 1
100 %

© 20..1;\ Encyc lopaedia Britannica k

energy “lost"

I

consumers

producer



Energy pyramid

A ENERGY PYRAMID

Tertiary
Consumers

Energy ) Secondary
Consumers

Producers

decreases ) Primary
' s ) Consumers

 Food pyramid start with producers

* Each step of the pyramid is called trophic

. 10 % of the energy transfer form one trophic to the next one.



Energy pyramid

Trophic level 3
(1 percent of energy available)

Trophic level 2
(10 percent of energy available)

Available energy decreases.

Trophic level 1
(100 percent of energy available)




Energy pyramid

3. In an energy pyramid, approximately 10 percent of the energy available
in one trophic level is transferred to the next level. Which statement
helps explain why this occurs?

A Consumers eat both producers and other consumers.

Organisms use most of the available energy to fuel their own life
processes.

C Predators eat more organisms in their own level than organisms in
other levels.

D Producers exist in only the lowest level of the pyramid.

https://quizizz.com/admin/quiz/61402769feb819001d215f62



https://quizizz.com/admin/quiz/61402769feb819001d215f62

5 Describe and identify the steps of the nitrogen cycle, Explain what nitrogen fixing is and the different ways that it can occur in textbook and figures 53

Nitrogen

. 78%

The Nitrogen cycle

%men
21%

\ Other
1%

The element nitrogen is necessary for life. Nitrogen is part of Proteins and

DNA

Bacteria in soil convert nitrogen
compounds into nitrogen gas,
which is released into the air. Lightning changes nitrogen gas in the
atmosphere to nitrogen compounds. The
. : nitrogen compounds fall to the ground
Nitrogen gas in when it rains.

atmosphere

. P
T o g "'-..

‘

‘ b Ly \
\‘ { ogen-ﬂxing W&Lﬂa on
int roots convcnt ufusable
: RS W , hltrogen in soil to usable
NS AT Vi, S|4 5 Y e T Y e s, 4 B o e Y (SEXR W W car e - nitrogen compounds. . ... .

Decaying organic Plants take in

matter and animal and use nitrogen compounds
waste return nitrogen compounds in soil
compounds to the soil. from the soil.



The Nitrogen cycle S

Earth’s atmosphere is mostly nitrogen. Plants and animals cannot use the
form of nitrogen that is in the atmosphere. How do organisms get nitrogen

Into their bodies?

The process that changes atmospheric nitrogen into nitrogen
compounds that are usable by living things is called nitrogen

fixation.



The Nitrogen cycle

Sources of nitrogen in
environment

74
Atmosphere @ Dead organisms
changed into a Decomposers can
different form with the break down the
help of bacteria that tissues of dead
live in soil and water organisms and return

nitrogen to the
environment

« Plants take nitrogen from soil and water

 Animals take in nitrogen when eating plants.

bl B3 *

- &

Organisms’ waste

Called manure. It
provides nitrogen to
plants for better
growth



The Nitrogen cycle

4. Explain the role of living things, such as yourself, in the nitrogen cycle.

Animals get nitrogen by eating plants. When animal die, they decompose, and

nitrogen is released to the soil.




6 Identify processes that release and take in oxygen and carbon dioxide into the atmosphere (the oxygen cycle) textbook and figures 54

The oxygen cycle

« Almost all organisms need oxygen for cellular respiration.
« Oxygen is part of:
Water (H,O) Carbon dioxide (CO,)

« Most of the oxygen in the atmosphere comes fraphotosynthesis

 Humans and many other living organisms take in oxygen and release carbon

dioxide during cellular processes.

* Phytoplankton release more than 50% of the oxygen in the atmosphere.



The oxygen cycle

0,
(oxygen)

During photosynthesis,
plants release Animals and other

Animals and other organisms take in

oxygen organisms release carbon oxygen gas
gas into the air. — from the air.
dioxide
into the air.

During photosynthesis

plants take in

carbon dioxide gas

from the air. CO,;
(carbon dioxide)




7 Define Biosphere, and list what does it include textbook and figures 74

Levels of organization in an environment

Can you think of living and nonliving things in your local ecosystem:

Living things: Nonliving things:
Grass — palm trees — flowers - Rocks — water — soil -
birds — cats — camels sunlight

All the living things and nonliving things in an area make up an ecosystem.

Examples:




Levels of organization in an environment

Organism/ individual: a single member of a species

Species: a group of organisms that have similar traits and are able to produce
fertile offspring.

Population: All the organisms of the same species they live in the same area at
the same time.

Community: All the populations of different species that live together in the

same area at the same time.

Ecosystem: All the living and nonliving things in an area. ___

Biosphere: Where life is found.




Levels of organization in an environment

Use the word in the box to name each level of organization:

Biosphere — Individual = Community — population — ecosystem

population

‘ . i communlty
Individual | d =y

”‘u%m
‘\” ‘,1

ecosystem

biosphere



g Describe different factors that can affect the size and carrying capacity of a population, Analyze related graphs

textbook and figures

79

Limiting factors

Limiting factor: is anything that restrict the size of a population (it is anything

that affect the number of individual in an ecosystem).

Examples of environmental factos:

Water Food Sunlight

How limiting factors affect the organisms?
* They may migrate to new areas

 They may die out

Temperature



Limiting factors

Examine the figure of a population of pikas below. Read about how limiting
factors affect their population and answer the following question.

o i= N

The presence of predators
limits how large the
population can grow.

The amount of
resources, such as
food and water, limit
how many pikas
can survive,

As the population grows, the
pikas compete with each other
for resources.

] The amount and types of space
Disease can reduce ‘ available in an environment

the 5|Ize.of q - mean only a certain number of
population quickly. pikas can make homes.




How big can population get?

Biotic potential: is the potential growth of a population if it could grow

in perfect conditions with no limiting factors.

-3 NO POPULATION REACH THE BIOTIC POTENTIAL

Carrying Capacity: is the largest number of individuals of one species

that an ecosystem can support over time.

=3 POPULATION REACH THE CARRYING CAPACITY



How big can population get?

Draw a line indicating a population reaching its biotic potential. Explain the

reasoning behind your line:

Population Grgwth and
Carrying Capacity

| | [ ]
Carrying
Capacity

Population —

Time —

Biotic potential means that the population will continue to grow without limits



How big can population get?

Study the graph then answer the following questions:

 What happen to the population between
day 7 and day 237
Increased

 What happen to the population after day
237
Stayed the same

* How much is the carrying capacity?
2000

 What was the population at day 157
Around 1500

* In which day the population was 5007?
Day 12

Population

-
o
(=3
(=]

wn
o
o

o

Species5

1 3 57 91113151719 21 23 2527 29 3133 35
Day




Limiting factors

Examine the graph, then answer the questions below.

Carrying Capacity

Population of =3
Coyotes

e

LR ¢ \

1 2
Time (years) —

Population Size ——

2. A population of coyotes lives in a habitat with plentiful food and no
predators. Analyze the graph and interpret what is happening to their
population size at the one year mark.

The population size is decreasing.

@ The population size is increasing.

B

C The population size is remaining the same.
D

The population size cannot be inferred from the graph.



Limiting factors

Population Size —

Examine the graph, then answer the questions below.

Carrying Capacity

Population of —»
Coyotes

o

i(’\

=3

2

Time (years) —

3. Which of the following explains what happened to the coyote population

size when it reached its carrying capacity, and why?

A The population size continued to increase because the ecosystem

had not changed.

The population size stopped increasing because it had reached the
largest number of coyotes that the ecosystem could support.

C The population size became zero because the ecosystem could no

longer support the coyote population.

D The population size can no longer be inferred from the graph once

carrying capacity is reached.



Overpopulation

Overpopulation: is when a population’s size grows so large that it causes:

1. Damage to the environment 2. Problems for other organisms



9

Describe different factors that can affect the size and carrying capacity of a population

textbook

20

Population size decrease

Population size can also decrease, because of things like extreme

weather and natural disasters:

Winter “Less food”

Volcanic Eruption




Population size decrease

What happen to species that see large decrease in population size?

el e =l Yl Bargs L jiie

Threatened species Endangered Species Extinction
A species at a risk but A species whose Is a species that has died out
not yet endangered population is at risk of and no individuals are left
extension

sea otter Giant Moa



10 | Define commensalism and give exam

ples on

it

textbook and figures I

11 Compare and contrast mutualism, commensalism, an

d par

asitism, and give examples

textbook and figures

a5

Symbiotic relationships

Name of the

Example Organism 1 Organism 2
relationship
Benefitting Not Affected | commensalism
Benefitting Benefitting | mutualism
Benefitting Harmed parasitism



Page 90
How do living things interact in an ecosystem

Write any observation you make about characteristic of each relationship:

Cattle egrets live near cattle
because the cattle kick up insects
and worms while grazing. These

are food sources for the bird.

commensalism

Observations:
Egrets: are benefiting

Cattle: Not affected



Page 90
How do living things interact in an ecosystem

Write any observation you make about characteristic of each relationship:

Bees receive nectar they need to make
honey by harvesting it from beebalm
flower. Travelling between plants, the

bees being pollen from one flower to

another resulting in pollution.

mutualism

Observations:

Both organisms are benefitting



Page 90
How do living things interact in an ecosystem

Write any observation you make about characteristic of each relationship:

Fleas and ticks are tiny animals that can
live on cats and dogs. They feed off of
the blood of the host they live on which

can cause illness in the cat or dog.

Observations: parasitism

Flea: benefiting

Dogs and cats: harmed



Examples

Mutualism
(helped)

Commensalism

Parasitism
(not affected)

(harmed)

Ladybugs and plants. The Ticks, fleas and mosquitoes
ladybug gets food (aphids)

biting a dog. They eat the
from plants. The plant gets blood of animals.
aphids removed.

Barnacles on the skin of
a whale.

Cattle egrets and cattle.
The cattle egret will eat
insects that have been
stirred up when the
cattle forage.

Tape worms in cattle. The

tape worms live and feed

inside the cattle and will
make them ill.

Crocodiles and plovers. The

plovers clean food from the
crocodiles’ teeth.

Cleaner fish (like shrimp) Aphids on a plant. The
and larger fish (like

plant can get sick as the
sharks). The cleaner fish aphids feed off it.
eat food scraps and pieces
of dead skin from the
bigger fish.

A spider building a web in
a tree.




12 Describe the importance

of interactions within ecosystems in how to remain a healthy ecosystem

textbook and figures 98

Other types of relationships

Other types of relationships

Cooperative
Relationships

Predator-Prey
Relationships

A Al

Competitive
Relationships

4_14.»3: R EP IS




Other types of relationships

Cooperative relationships:

* Animals work together in cooperative relationships for their survival.

e Cooperative relationship can be found in many different population.

Examples:

k‘ Elephants '_

il

Why do animals cooperate with each other?
e To hunt for food
* To watch for danger

* To raise young



Other types of relationships

Predator - Prey relationships: o

4 e A 8
* The relationship in which one organism, the predator, eats another, the prey.
* Predators prevent prey populations from growing too large.

* Predators mostly capture weak or injured preys.

Example:

Predator: ___Osprey Predator: Fox Predator: __Lion

Prey: Fish Prey: Rabbit Prey: Zebra




Other types of relationships

Competitive relationships:

* |tisthe interaction between two or more organisms that need the same

resource at the same time.

* This happens between organisms that share the same habitat.

Examples:

Trees compete for sunlight Wolves compete with ravens for meat



13 Identify changes in ecosystems and their causes, identify examples of ecological succession textbook and figures 108

How do land ecosystems change?

Ecological Succession: is the process of one ecological community gradually
changing into another.

* Ecological succession occur in a series of steps.

Example: The growing of plants

The final stage of ecological succession in a land ecosystem is a climax community.

* Stable communities > No major changes




How do land ecosystems change?

Ecological succession

Primary succession Secondary succession

s L I

- I o« N o M | RSN | SR PN » PN » PN - PN - BN

https://edpuzzle.com/media/633db4586710c440df2df4e3



https://edpuzzle.com/media/633db4586710c440df2df4e3

How do land ecosystems change?

Primary succession:

Ecological succession in new areas of lands with little or no soil or plants

N

During a volcanic eruption, molten lava flows
over the ground and into the water. After the
eruption is over, the lava cools and hardens
into bare rock.

Lichen spores carried on the wind settle on
the rock. They break down the rock which
builds up soil. Lichens add nutrients to the

soil as they die and decay.

Lichen

R

Airborne spores from mosses and ferns settle

onto the thin soil and add to the soil when
they die. The soil gradually becomes thick
enough to hold water. Insects and other small
organisms move into the area.

B

After many years the soil is deep and has
enough nutrients for grasses, wildflowers,
shrubs, and trees. The new ecosystem
provides habitats for many animals.

Eventually, a climax community develops.

—BP{X\M;JA\
L) Al e




How do land ecosystems change?

Secondary succession:

Ecosystem —>

destroyed —> New ecosystem

Ecosystems can be destroyed because of fire, floods, removing trees

Settlers in New England cleared many acres
of forest to create cropland. In places where
people stopped planting crops, the forest
began to grow back.

Seeds of grasses, wildflowers, and other
plants quickly began to sprout and grow.
Young shrubs and trees also started growing.
These plants provided habitats for insects
and other small animals, such as mice.

White pines and poplars were the first trees
in the area to grow to their full height. They
provided shade and protection to slower
growing trees, such as beech and maple

Eventually, a climax community of beech and
maple trees developed. As older trees died,
new beech and maple seedlings grew and
replaced them

D) 3wy ;\J;Ja—’é‘),jiy\ als 4l



How do land ecosystems change?

Primary Secondary
Time Takes longer time Takes shorter time
Is there soil at 15 .

the beginning?

i . Natural di r
Begins as a Volcanos/ glaciers atura dIS:‘:IS.t.e /
result of ... human activities

What p!ants Lichen and moss Seeds and rt_)ots
come first? already exist

Final stage

Climax Community




14 I List all the negative eviromental impacts on ecological system because of secondary succession I texthook

114

water
How do aquatic ecosystems change?

What are the negative impacts of sedimentation?

Habitat loss

Prevent light from Coastline changes
reaching plants

Reduce visibility = difficult to find food

As ponds age they fill with
sediment and organic matter

Finally, they become solid ground




Define biodiversity and link it to ecosystem stability, list types of biodiversity with examples textbook and figures I 141

What is biodiversity?

ot

d
Biodiversity: The number and variety of organisms found in a specific region,

such as ponds, grass lands, and desert.

Low Biodiversity High Biodiversity

1 type of organisms Many types of organisms

More diversity = healthier ecosystem



What is biodiversity?

Types of biodiversity

l

v

Genetic
Diversity

Species
Diversity

l

Ecosystem
Diversity




What is biodiversity?

Genetic Diversity: The variety of genes or inherited traits that are present

in one population.

» Differences in colors, sizes and patterns

Examples:

Cats Lady bird beetles



What is biodiversity?

Species Diversity: The number of different species and the quantity of each

species in an ecological community.

How many different species ?
4 different species (A, B, C, D)

What is the quantity of each species?
A:5 B:5 C:5 D:5

How many different species?
3 different species (ladybug, butterfly, dragonfly)

What is the quantity of each species?
Ladybug: 1  Butterflies: 6 Dragonfly: 1




What is biodiversity?

Ecosystem Diversity: The variety of ecosystems in the biosphere.

* Different ecosystems have different abiotic factors that support different

types of life.

Organism

Tropical Rainforest Temperate Forest

Population

Community

Tropical Grassland (Savannah) Temperate Grassland

‘(1\‘“\ =~

Ecosystem

Biosphere

Desert Tundra Mountain




16 I Calculate the Biodiversity Index I textbook, Investigation I 144 - 145

How do scientists measure biodiversity?

Biodiversity Index:

Number of species in an area
Total number of individuals in the same area

Biodiversity Index ranges from 0 to 1:

0 1

<€ >

Lower Biodiversity Higher Biodiversity



How do scientists measure biodiversity?

Biodiversity Index:

Number of species in an area
Total number of individuals in the same area

A # of species: 4

# of individuals:

/m
T
S
o

A=5 B=5 C=5 D=5

é - 5+5+5+5 = 20
# of species _ 4

Biodiversity Index = “20°
todiversity InGex = 4 of individuals 20

# of species: 3

# of individuals:
Butterflies=6 Ladybird=1 Dragonfly=1

6+1+1 =8

Biodi e # of species _3_0375
OISy e = Y of individuals 8




How do scientists measure biodiversity?

Biodiversity Index:

Species Number
or Kinds Observed
A 6
B 4
C 7
D 2
E 3
F 10
G 1
H 7

Total Number

40

of Individual Plants

Number of species in an area

Total number of individuals in the same area

Biodiversity Index =

# of species 8

# of individuals 40 0.2



How do scientists measure biodiversity?

Biodiversity Index:

Number of species in an area
Total number of individuals in the same area

Calculate the biodiversity index of each community to find which one has higher biodiversity:

L=

9% B&,ﬂ;\ \¢ /\‘?:L\f
F‘\y ,:(7‘ \

Community A Community B ‘ <
L =
# of species: 3 # of species: 3
# of individuals: 9 # of individuals: 7
o i # of species 3 L i # of species 3
Biodiversity Index = =—=10.33 Biodiversity Index = =—==10.43

# of individuals 9 # of individuals ~ 7

Community B has higher biodiversity



How do scientists measure biodiversity?

Page 146

Habitat Number of

Type Species
Tropical

Rain Forest 6
Coniferous

Forest 5
Deciduous

Forest 4
Desert

Grassland

B> 0> 0> 0O
| © 00 00|N N

w

o | wn

N

Number of Individuals | Total Number

of Each Species of Individuals
A:3 D:5 [3+2+4
B: 2 E:4 +5+4 +
C:4 F:7 7=25
A:4 D:3 |4+7+5+
B:7 E:6 3+6=25

D:5 6+7+7
+5=25

8+8+9 =
25

12+ 13 =
25

Biodiversity Index

6—024
25
5—02
25
4—016
25
3—012
25



How do scientists measure biodiversity?

Page 145 Suppose scientists have the following data about a 20 m* area of a prairie
that was surveyed using quadrats.

Number of Number of Individuals Total Number of Biodiversity
Species of Each Species Individuals Index
6 Species A = 4

Species B = 30
Species C =1
Speciess D =3
Species E =1

Species F = 2

1, [IXLEP Connection] To find the biodiversity index, first find the total
number of individuals by adding up the number of individuals of each
species.

Species A + Species B + Species C + Species D + Species E + Species F -

4 30 1 3 1 2 41

+ + t 1 + =

Record your answer for the total number of individuals in the table
above.

2. Then calculate the biodiversity index by dividing the number
of species by the total number of individuals.

6

# of individuals 4

# of species

=0.146 ~ 0.15




17 I Describe the different biomes that make up the biosphere and diffrentiate between them using figures | textbook and figures I 152, 153, 154

How does biodiversity differ between ecosystems?

P pree ancEgie=vy
Deserts A desert is a type of biome that receives very little rain.

) « Deserts make up roughly one third of Earth’s land mass and are Earth’s
llea | SY) driest ecosystems.
3 Jshgll plants

« Precipitation is scarce in a desert, with vegetation having a difficult time
growing there.

« Desert dwelling animals, as well as the plants that grow in deserts, have

had to adapt to the hot and dry environment in which they live.
<




How does biodiversity differ between
ecosystems?

dpuiiall | cal Y| sl il o e Y|

Grasslands Areas where grasses are the dominant plants are called
grassland biomes.

M‘ /._-J-é\ )Jd (& )A\ cu.u\
- Also called|prairies, savannas, and meadows|, grasslands are natural

O S A3 g aial carbon sinks.

Adal) L;mbw (g2 oal Gl Je atidl
« | Rye grass, buffalo grass, wild oats, and foxtaillgrow well in these areas.

. LaaSUL 4 iyl
bl gas sl I8 Grasslands are r;ch“lﬁ invertébrates, as well as birds and mammals.

_ Jralsa CSbose
6)35 = LQJ wfj Grasses, rushes, and herbs provide lush crops and habitats for the
Gl ydall g Glaall Jie Giverse invertebrate community.




How does biodiversity differ between
ecosystems?

T yrhall 4l e YT GUE o) sy ) BA (e il gals
Tropical Rain Forests Forests that grow near the equator and experience

3 33 4 giw adl heavy annual rainfall are called tropical rain forests.

A S e 2l

— GLal) o2 B fad

Ol s Lgaled

44580 ok

22)
These forests are generally warm and moist.

With a great number of different plants and animals, tropical rain forests
feature g high level of biodiversity.| 4l QWIKH & pS e o

Insects make up the largest group of tropical animals. Larger animals
include parrots, toucans, snakes, frogs, flying squirrels, fruit bats,
monkeys, jaguars, and ocelots.




How does biodiversity differ between
ecosystems?

5 yuaall Alxizall Gllall

Temperate Rain Forests Tropical rain forest biomes lie near the equator; @ ‘L’ljf\ 53 @3

however, not all rain forests are within the tropics. Regions of Earth between u—u) ot éLU.A\

the tropics and the polar circles are temp?rate. r(?gions. . )3\535\5 ¢\)3-u‘>“ A
. o daeplie 0 daaly sl bl

- Temperate regions have relatively mild clintates with distinct seasons. (

« Several biomes are in temperate regions, including rain forests.
Alalod) kil
« Temperate rain forests are moist ecosystems mostly in coastal areas and
are not as warm as tropical rain forests.

« Due to seasonal changes and varied temperatures, temperate rain

forests do not feature as blodlver5|ty as tropical rain forest
4_1.1 j.w a_ml_abd J&

sl ) & o




How does biodiversity differ between
ecosystems?

Aldiaal) dcadill Gl
Temperate Deciduous Forests
Forests that grow in temperate b sall
regions where there is more d.L.LmS\
variation in winter gnd summer ..y
temperatures than in temperate
rain forests are called temperate
deciduous forests.

« These forests are the most

common forest ecosystems inthe
United States.® 1 )bl Sl i

dastiall by 4l
« They contain mostly deciduous
trees, which lose their leaves in
the fall.
Ca Al 3 LBl ) of i Aaii L o




How does biodiversity differ between
ecosystems?

Taiga A taiga (Tl guh)is a forest
biome consisting mostly of cone-
bearing evergreen trees.

A taiga is also known as a boreal
forest and exists only in the 8 sai Lty ddleddl el e
northern hemisphere. Jad daa y¥1 5 U e Jlall) Caanl)

« Due to colder temperatures . o )
fewer reptiles and amphibians
can survive, and there are fewer
species of mammals and birds.

Reptiles: sl
Amphibians: <l




How does biodiversity differ between
ecosystems?

Tundra A tundra biome is cold, dry,
and treeless. el (s

Most tundra is just south of the
North Pole.

In the tundra, frozen ground
makes it difficult for deep-rooted
plants to grow.

s dyala ol
ll) gad

The tundra does feature a
diverse range of mammalian life;
however, reptiles and amphibians
are rare. | Ll bl gaaldl i
Glpail) o led




i8 model biodiversity's importance to ecosystem stability, and list the benifts (services) of a healthy ecosytem diag rrrrr

159, 160, 161, 162

How do human benefit from biodiversity?

Ecosystem services: the benefits that healthy ecosystems provide for living

organisms.

Four main types of ecosystem services:

Supporting services

Regulating services

Provisioning services

Cultural services




How do human benefit from biodiversity?

1. Supporting services: are services that allow for the existence of all other

ecosystem services.

Examples:

Nutrient Cycle  @aam.

mmmmmmmmmmmmmm

Nutrient cycling

2. Provisioning services: are services that provide products from an ecosystem.

Examples: \

_\‘\

,/,\\" Lo/

Medicine Water Energy




How do human benefit from biodiversity?

3. Regulating services: are benefits that are received through the regulation

of ecosystems processes.

Examples:

e

) o %) R WPy S L %
b - &,
p @ iy g
v, N (e e

R o ¥
\ &"&f{&” > 000
Pollination Water Erosion control Climate
Purification regulation

4. Cultural services: are benefits people obtain through their experience with the

ecosystem.

* Benefits are nonmaterial, offering value that stems from recreational activities

and the artistic appearance of the environment. q/ Q- }



How do human benefit from biodiversity?

Classify the following services into four categories:

Photosynthesis — raw materials — biodiversity — protection against natural
disasters — Purification of the air — tourism — soil formation — relaxation — fuel

Supporting services

Photosynthesis

biodiversity

soil formation

Provisioning services
raw materials

fuel

Regulating services

protection against natural

Purification of the air

Cultural services

tourism

relaxation




How do human benefit from biodiversity?




How do human benefit from biodiversity?




How do human benefit from biodiversity?




How do human benefit from biodiversity?




19 Give examples of strategies to maintain biodiversity, including controlling methods: Mechanical, Chemical, and Biological textbook and figures 179

Identify significant threats to biodiversity, Explain the ﬂtilhttl th introduction of exotic species, hunting, and climate

20 textbook, figures and questions 173,183

In what ways IS DIOGIVErSIty IS Threatenear

There are 5 major threats to biodiversity:

Habitat destruction Invasive species PoIIutlon

Overexploitation Climate Change



In what ways is biodiversity is threatened?

Pollution

Pollution: is the contamination of the environment with substances that are
harmful to life.

Examples:

Water pollution Air pollution

| |

(from houses and automobiles) (from cars and factories)




In what ways is biodiversity is threatened?

Invasive Species
Invasive Species: is an organism that is introduces into an ecosystem (by
accident or on purpose) and competes native species for resources (such as

space, food, light and nutrients)

Cane toads are classified as INVASIVE SPECIES




In what ways is biodiversity is threatened?

Habitat Destruction

Habitat Destruction: to change habitat so much that is no longer useable by

the organisms living there.

Examples:

Draining wetlands Cutting down forests



In what ways is biodiversity is threatened?

Overexploitation

Overexploitation: is the overuse of animals and plants by human for

different purposes.

Examples:

For medicines For clothing



How can we protect biodiversity and
ecosystem services?

* There are many solutions to protect biodiversity. These solution depends on

which ecosystem is affected and how it has been affected.

Habitat Restoration and Conservation:

U a8

Reforestation: Planting trees Reclamation: Restoring land
that have been cut or burned disturbed by mining




How can we protect biodiversity and
ecosystem services?

Controlling Invasive species

Mechanical controls: Chemical controls: Biological controls:
use physical means such use chemicals such as use of other species to
as: herbicides and pesticides = combat an invasive species
Barriers
Weeding

Trapping



How can we protect biodiversity and
ecosystem services?

Cleaning Up and Reducing pollution:

EQ «413&

IJnC
Regulations g |
(US Clean Water Act) Reduce the use of Proper dispose of
chemicals waste

Sustaining population:

Hunting and fishing regulation



How can we protect biodiversity and
ecosystem services?

Reducing Impacts of Climate Change:

What is the main cause of climate change?

Burning fossil fuels Increase the greenhouse Climate change

(for electricity and gases
vehicles)



How can we protect biodiversity and

ecosystem services?

Reducing Impacts of Climate Change:

Use renewable energy sources:

P N o

y
Solar energy Wind energy
You can:
(X e
g 2 SRR
a - & d s i ﬂ vl ! ;
Walk or ride a bike Use public transportation

Recycling



How can we protect biodiversity and
ecosystem services?

3. Evaluate the following possible solutions to combat the threats to
biodiversity shown in the image above. Which of the following would
be the least effective solution?

@ regulating fishing

B bioremediation
C proper disposal of wastes

D reducing the use of harmful chemicals




Page 183

In what ways is biodiversity is threatened?

The orange-spotted filefish, a fish that lives on coral reefs, is highly sensitive
to changes in water temperature. After an extended period of warm water
temperatures in 1988, the fish disappeared from the coral reefs off the
coasts of Japan.

2. Which threat to biodiversity caused the change in the population of
orange spotted filefish?

A invasive species
B overexploitation

C habitat destruction

@ climate change




