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Lesson Objectives B

By the end of this lesson, you should be able to:

C Explain how energy and nutrients flow through an ecosystem
(biogeochemical cycles).

C Describe the five major types of interactions between
organisms.

C ldentify community ecological interactions, including
competition, predation, and symbiosis.

C Define and explain ecological succession from pioneer
species to climax communities and world biomes.

C Understand population ecology, survivorship, and growth.

A Science Practice: Fish Sampling Activity



In an ecosystem,

AEnergy Flows the components of
an ecosystem A trophic level to trophic
level In living and non-living ways.

AChemical Cycling is the transfer of  NON -
living materials the ecosystem.
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Energy and Matter

Matter, however, Is
Energymoves through an recycledwithin and
ecosystem in ane-way paih. betweenecosystems

\

Energy enters an ecosystem in the
form of sunligiht and exits the
ecosystem in the form dieat. \ C

This energygannot be recycled



Biogeochemical Cycles

Most organisms are made of C,H,O,N, but
organisms cannot use these elements unless the
elements are in a chemical form that cells can
absorb and assimilate.
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Biogeochemical Cycles

Matter passes between
organisms and parts of
the biospheres through

Matter (nutrients) can
cycle through the
biosphere because
bi ol ogi cal
use up matter, they

Producer

Biogeochemical cycles
pass the same molecule
around again and again
within the biosphere.

Rocks containing water and minerals

S



Water Cycle
All living things require water to survive.
Major Reservolir
A Main Processes:

. water changes from liquid form
to atmospheric gas.

. water vapor condenses into
tiny droplets (Clouds).

wat er returns t
surface.

: water Is absorbed into the
ground (versus run off). Percolation.



Water Cycle

Water seeps into the soil to be  absorbed by
plant roots.

Animals directly drink water or eat plants that
contain water.

&

Water returns to Where E f7 Transpiration Sublimation
it came from by: i
d Plant e
TRANSPIRATION.

d EVAPORATION
from land and
water bodies.




Solar

heat Net movement

of water vapor
by wind

Water vapor
over the land

Water vapor
over the sea

Precipitation Evaporation Evaporation
over the sea from the sea and
transpiration
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Surface water

Flow of water  and groundwater

from land to sea

Water Cycle

Precipitation
over the land
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Water Cycle
-

(2:04)

http://somup.com/cFOrorVWL7 (0:46)

http://somup.com/cFOUF3NVnG (5:54)
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Water Cycle Summary

TRY IT

O
The water cycle is-driven by energy from
the causing evaporation to’occur.

? 1 liguid turning to a gas.
?1 water-entering the atmosphere from plants
?1 .water-vapor turning.to liguid

?1 precipitation that is absorbed through soil and into
the groundwater below.

? Iwater that moves over surfaces and into lakes,
rivers.and streams.

?21-rain, sleet and'snow.

Module 5A
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TRY IT

O
The water cycle is-driven by energy from
the' sun causing evaporationto-occur.

Water Cycle Summary

Evaporation i liquid turning to a gas.

Transpiration i water entering the atmosphere from
plants

Condensation | “water vapor.-turning to-liguid

Infiltration 1 precipitation that is absorbed through
soll and into the groundwater below.

Run-off 1. water that moyves-over surfaces and into
lakes, rivers and streams.

Precipitation 1. rain, sleet-and. snow.

Module 5A



Carbon Cycle

A Carbon is part of all organic molecules.
A Main Reservoir: Atmosphere.

A Plants absorb it through to
produce sugart hat t hey oburndo t

A Animals get it by eating plants or other animals.

A releases Carbon back to the
atmosphere as CO,.



CO, in atmosphere
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i e Higher-level | | | Plants, algae,
i |||i consumers cyanobacteria

Wood ‘7 , y | Primary
and fossil | & ' consumers

Wastes; death

Decomposers
(soil microbes)

Carbon Cycle

Plant litter;
death




| Greenhouse
Life on Earth depends on

(i K EREENHOUSE Effect
EFFEGT®

A Carbon dioxide, water
vapor, and other gases
trap the heatfrom the
sun in our
atmosphere

A Thiswarmsthe Earth
andinsulatesit from
the deep cold of
space.



Carbon dioxide is a
greenhouse gas,
meaning that the
Increaseof carbon
dioxide alsancreases
the greenhouse effect.

Over the past 150 years,
SINIKQa GSY
NA&Sy mdn x
leading to the current
period ofClimate Change




Global Warming?

Global Land—Ocean Temperature Index
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Climate Change

A 0.5 °Cincrease Inthe average temperature of the
biosphere in the past 120 years (abiotic factor).

A Some scientists believe the rising temperature may be
due to natural variations in climate ¢ volcanoes

A Others believe it is caused by human activities adding
carbon dioxide and other greenhouse gases into the
atmosphere, making the atmosphere retain more heat.

A More carbon dioxide from burning fossil fuels,
cutting down trees and burning forests.



Global Warming Effects

A The ocean Is the major absorber of CO.,.
Warmer ocean water absorbs less CO.,.

A Polar icecaps melt adding freshwater to the
oceans (salt watel.

A Ocean levels rise (removing land).

A The different densities between salt &
fresh water produces convection currents.

A New ocean currents change weather
patterns and form severe weather.

l A (floods, typhoons, cyclones, tsunamis

& droughts). ”



Global Warming

Ten Indicators of a Warming World

Air Temperature Near Surface (Troposphere)

Humidity

‘ Glaciers
‘Snow Cover

Temperature Over Oceans

Sea Surface Temperature

‘Sea Ice

Sea Level

Temperature Over Land

Ocean Heat Content




GHG (Green House Gases)

Carbon Dioxide Methane Nitrous Oxide
CO, CH, N,O

Greenhouse
Gas

Major  ABurning  ALivestock
fi Fossil
O Fuels

] Sources A Deforestation ALandfills

AManure  AFertilizer

26

l Water and Ozone are also GHGs.



Global WarmingA Climate Change

https://screenpal.com/watch/cq6VIEU6JC (2:24)
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https://screenpal.com/watch/cq6VIEu6JC

Atmospheric Nitrogen (N ,) makes up nearly 78% - 80% of air.

A Organisms
are needed to:

d convert nitrogen into usable forms.

0 to release it back to the atmosphere.

o 1 x0 1t by produg)A giXAdImmoni

Bacteria convert ammonia to Nitrites and nitrates that enters
plants (Ex. Legumes) A ONITRIFICATION 0O .

Animals get nitrogen by eating plants or other animals.

also decompose organic matter and return Nitrogen
back into the atmosphere A DENITRIFICATION



Nitrogen Cycle
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Community Ecology: Interactions

Community:
A community is all of the living

organisms found in a particular
area.

When organisms i
INn communities, they
interactconstantly | oo
and have a powerfytit: ‘,

effect on the 'ﬁgﬁgﬁkiﬂxc_ggW*f“¢w
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Different types ofCommunity
Interactions include:

1. Competition

2. Predation

3. Symbiosis
a) Muitualismm
b) Commensalism
c) Parasitism




Competition

Competition occurs
when organisms of the
same or different species
attempt to use the
same «0blegichl resource
In the same place

at the same tiime




Competition

Competition involves an interaction where two species require
the same limited resource such as food, water, shelter, or
sunlight.

A resource is an element needed for survival (food, water,
shelter, or sunlight).

Food Location Sunlight
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What i1s a Resource?

A resource refers to anythlng

Resources might include:
food, water, light, nesting sites,
or room to grow.



When organisms are
competing for the same
resource, there Is often a
winner and a loser

The winner thrives and the loser
fails to survive.

fey

This is called the: EEEESE =~ 5%
fCompetitive Exclusionjgs L P
Principleo . '

This invasive Kudzg
smothers and strangles
any other plant in its pat
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COMPETITIVE EXCLUSION VS RESOURCE
PARTITIONING

,' _ _
»

/ Competitive exclusion ~ Resource portioning is
principle tells us that ! the division of the niche
two species can't have by species to avoid
DEFINITION exactly the same niche competition for
In a habitat and stably resources
coexist

Does not support the co-  Helps the species to
CO-EXISTENCE < oxistence of two species  coexist since it creates

" OF TWO SPECIES competing for identical  less direct competition
resources between them




' Predation is an interaction in whic
Predatl()ﬂ one organism captures and feeds

another organism.

_ The predator is:

- the organism that
B does the killing and

eating.

The prey Is
. the food organism.

oo g it e oS ‘ y e :‘.’:___..M
Predation is a powerful force in the community.

Predation determines relationshipsand websand Is
a very effective regulator gfopulation size



help them locate prey; Predators may have ac
senses, fangs, claws, poison, stingers, and s
teeth; Spiders have webs to catch their prey.



must have, then,

features that help them avoic
being captured and eaten.

a) The prey may have the ability ton very fast to escape the preda

b) The prey may beamouflaged to avoid detection.

c) The prey may havgoisons that are advertised by bright warning
colors.




Herbivores are

animals that eat plants.
This makes the herbivore a
predator on plants.

Many Plants also have feature
that protect them from being
eaten by animals.

Look

Plants and H bivores

Plants may have:

| sharp spines, thorns, sticky hairs, and tough
leaves.

Plants may also produce:

chemical compounds that are poisonous, or bad
tasting.




Predation

An interaction where one species kills and consumes another
species for survival.




Symbiotic Relationships between Organisms

Symbiosis Is a close and permanent relationship
between organisms of different species.

There are three types of symbiotic relationships:
Mutualism

Commensalism

Parasitism

‘-\



In MUTUALISM Dboth species benefit
from the relatlonshlp

AT Yl This bird eats the ticks on the back
 of the antelope.

the flower to reproduce [
spreadingpollen B



Mutualism

A symbiotic relationship where both species benefit from the interaction.




Commensalism

COMMENSALISM is the relationship between twrc
different species in whicane species benefits from
the relationship. The other species is unaffected,
neither harmed nor helped.

%"

The large fish seen here S%
called a triggerfish. Thelaes=¥
triggerfish is able to moves a5 5
large rocks that creatés
feeding opportunities fory
the smaller fish. There Is
no benefit to the

triggerfish.



Commensalism

Barnacles are mollusks that attach to the
skin of whales.

The barnacle does notisit the whale nor
does ithelp the whale.

e W 85 ~
. B S

The barnacle Is a
filter feeder and
beneffits from the
constant flow of
water. The whale
doesnot
the barnacles.




Commensalism

A symbiotic relationship where one species benefits from the
Interaction and the other species is neither harmed nor helped.

Barnacles attach to A bird builds a nest Cattle graze & stir up
whales to catch food. In a tree for shelter. Insects for the egret
Whales are The tree is not to eat. Grazers are

unaffected. affected. unaffected.



PARASITISM is the
relationship between two
different species in whic

Ly tapeworm
one species is helped i
and the other species is / }
harmed i

The parasite obtains imuitrition
from the other organism, thmst



Parasitism

A symbiotic relationship where one species benefits from the
relationship and the other species is harmed.

Fleas infest dogs, cats Tapeworms live in Mistletoe grows on tree

to gain shelter and human intestines trunks & branches by
food. The animal itches  stealing nutrients. The taking nutrients and
and loses blood. host gets sick due to making the tree

lack of nutrition. vulnerable to disease.



. ENDOPARASITES

Root-knot
nematodes

Root-lesion
nematodes

" ECTOPARASITES

| i .
Dagger nematodes Reniform nematodes




Ecto parasites (external) are organisms that live on

the skin (outside the body) of a host, from which they derive their
sustenance.

Examples: ticks, fleas, and lice.

Fleas Lice
Tick Endoparasites (internal) are
organi sms that 1|1 ve
Examples: some <\ / - \{ /
bacteria, some —r { . ‘// /
protists, and e - J L

Intestinal worms A
such as tapeworms. ~ = S

Roundworm Whipworm Hookworm Tapeworm




Orggnsmsicompete foo.mpet e f or e
QUICK CHECK

What type of symbiosis is shown?

.....

Wihaitpproeessesiiarecreeded | atd
nitregpet?




Orggnsmsicompete foo.mpet e f or e
QUICK CHECK

Food, losationnsunlightht

What type of symbiosis is shown?

e
-------

Wihaitpproeessesiieérecreeded | o
nitregpet?
Mifreeceen Exotion (N, 1o -umnwit)
Denitrifi€aticriofN (N, back tbcamnspipéia)e)
Nitrification {nithogenden plants)ants)




Recall Interactions Among Organisms

QUICK CHECK

ldentify the interaction
described.

An interaction where one
species benefits and the other
species is neither harmed nor
helped.

An interaction where both
species benefit.

An interaction where one
species benefits and the other
species Is harmed.

Humans release carbon dioxide,
which is needed by plants; in
return plant provide oxygen, which
IS needed by humans.

Tapeworms enter the intestines of
a human through contaminated
water; the tapeworm steals
nutrients from the human.

Remora sharks attach themselves
to whales by way of an adhesive
disk on their dorsal surface; the
remora sharks then feed off of the
scraps from t he

\



Recall Interactions Among Organisms

QUICK CHECK

ldentify the interaction
described.

An interaction where one species
benefits and the other species is
neither harmed nor helped.

commensalism

An interaction where both species
benefit. mutualism

An interaction where one species
benefits and the other species is
harmed.

parasitism

Humans release carbon dioxide,
which is needed by plants; in return
plant provide oxygen, which is needed
by humans. mutualism

Tapeworms enter the intestines of a
human through contaminated water,
the tapeworm steals nutrients from the
human. parasitism

Remora sharks attach themselves to
whales by way of an adhesive disk on
their dorsal surface; the remora
sharks then feed off of the scraps from
t he whal eds meal s.

commensalism
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Pioneer Spemes Flrst to colonlze the
Arcasghl C A
6 First, Ilchens (do not need soil to surV|\/ge)

= grow on rocks. B
6 Next messes grow to hold newly made




[y =l
Ploneer Species

Moss traps moisture
and prevents soill

erosion.
P

Lichens break down rock to
form soil; when they die and
decompose they add organic
material to soll.

- -




Primary Succession 0 Surtsey Island (Iceland)



