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Guick Laks

® Which Abiotic and Biotic Factors Are Found
inan Ecosystem?

* Which Biome?

shel Laks

= What's in an Ecosystem?

i Describe inyour own words, write a list of

living or nonliving things that are in yoLr
netghborhood.

2 Relate Write a phqt_o caption_thgfn_;pmpares .
the ecosystem shown below ang the ecosystam
shown gn the previous page. )

3 Synthesize_' You can often define an unknown
word or term if you know the mearning ofits
word parts. Use the word parts-and sentence -
below to make an educaied guess aboutthe
meaning of the term abiotic factor.

Wordpart: | Meaning.

. without 1

"‘-Exampie:.se_ntente'_f: ; : e
“n an ecasystem, rocks are an'examplef an.. -
g@,iotic fac_t_or'sin'ce'ﬁhe.y are not a living partof:

the environmerit.
. abioticfactor:

Vocabulary Terms
“* biotic fg;-?nr'

" * abiotic factor
 *population

Lesson Tntroduction to Erology &



conned
Organisms need energy and matter to live. Interactions between
organisms cause an exchange of energy and matter. This exchange
creates a web of life in which all organisms are connected to

each other and to their environment. Ecelogy is the study of how
organisms interact with one another and with the environment.

Through the Living Environment
Each individual organism hasa role to play in the flow of energy and
matter. In this way, organisms are connected to all othet organisms. _
Relationships among organisms affect each one’s growth and B
survival. A bietic factor is an interaction between organisms in an

area. Competition is one way that organisms interact. For example,

different kinds of plants might compete for water in the desert.

This desertincludesall of
-the organisms. thatlive. .
_there, and all of the living

and noning 'Hnmgs ﬁaa'f‘

'E'hey need to survive.

Th:s‘ horse isa parf of ﬁae fswng
emfwanmen’i‘



All organisms rely on the nonliving environment for survival. An
abiatic factor is a nonliving part of an environment, such as water,
autrients, soil, sunlight, rainfall, or temperature. Some of these are
resources that organisms need to grow and survive. For example,
plants use sunlight, water, and soil nutrients to make food.
Similarly, some organisms refy on soil or

rcks for shelter.
Abiotic factors influence where oTganisms can survive. . d

e R ST  terrestrial environment, temperature and rainfall ace important
The rocks and air are: *otic factors. T . ) 4 rors £ .
Sy e sbiotic factors. In aquatic environments, the waters temperature
parfs of the aoniiving " da aqt ¢ ore . ’b‘ ot C'Ii N
ek o salt, and oxygen content are riant ablotic 1actors, Nges
ervironment: salt, xygen content are important abiotic factors. L.Ranges in

these basic abiotic factors affect where organisms can live and how
many individuals are able to survive in the environment.

% tnfer How does the environment determine where
an organism can survive? Explain your answer. .

S

6 Categorize listthe abiotic factors that are
present in the photo.

7 Relate Choose one abiotic factor that you listed
above and explain how the horse Interacts with it.
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Fhe environment can be organized into different levels. These
levels range from a single organism to all of the orgarnisms and
their surroundings in an area. The levels of organization get more

complex as more of the environment is considered.

A population is a group of
individuals of the same species
that live in the same place at the
same time. A spedies includes
organisms that are closely related
‘and can mate to produce fertile
offspring. The alligators that
live in the Everglades form &
population. Individuals within a
population often compete with
each other for resources.




Linsysiame
An-ecosystem is a community of
organisms and their nonliving.
environment. In an ecosystem,
organisms and the environment
exchange energy and other
resources. For example, alligators
need-to live neara body of water
such-as-a marsh or a pond. They
cat animals; such as birds; that
wade near the shoreline, The
water also helps alligators keep
a stable body temperature. All
abiotic and biotic factors make
up an ecosysterm. Examples of
ecosystems include salt marshes,

- I ponds, and forests.

Lommunilies e

A community is made up of all the

populations of different species

that live and interact in an area.

The species in a community

depend on each other for many

things, such as shelter and food. For

exampie, the herons shown here

getenergy and nutrients by eating -

other organisms. But organisms

in a community also compete 9 ldentify This osprey is a predatory bird that is

with each other for resources just part of the Florida Everglades ecosystem. ldentify

as members of a population do. - individuals of one other population that you see.

1® Apply How does the osprey interact with the
popuiation that you just identified?




What is a bieme?
Each ecosystem has its own unique biotic and
abiotic factors. Some ecosystems have few plants
and are cold and dry. Others have forests and are
hot and moist. This wide diversity of ecosystems
can be organized into categories. Large regions
characterized by climate and communities of
species are grouped together as biomes. A biome
can contain many ecosystems. Major land biomes
include tropical rain forest, tropical grassland,
températe grassiand, desert, temperate deciduous
forest, temperate rain forest, taiga, and fundra.

Ihat charad
gefine & biom

All of the ecosystems in a biome share some
traits. They share climate conditions, such
as temperature and rainfal, and have similar
comumunities,

1 ldentify As you read,
underline the climate factors that characterize biomes.

Temperature is an important climate factor that
characterizes biomes. For example, some biomes
have a constant temperature. The taiga and
tundra have cold temperatures all year. Tropical
biomes are warm all year. In other biomes,
the temperature changes over the course of 2
year. Temperate biomes have warm summers
and colder winters. In some biomes, major
temperature Changes occur within z single day.
For example, some deserts are hot doring the day
but cold at night.

Diomes also differ in the amount of
precipitation they receive. For example, tropical
hiomes receive a lot of rainfall, while deserts
receive little precipitation. The taiga and tundra
nave molst SUMmers and ary winters,

This temperate rain forest
gets a lot of rainfall. The
a?anig’ms’ here have
adapted to the wet climate.

1% Applv What biome oo you
five in? Describe your cimate
ard make @ st of the living

thines that are found In natural |
. 4

undeveloped areas nearby, !
Research which blome nas these
features. Then took at @ biome
map to see i your observations
match the biome that is mapped
for your location. '

e ’rﬂ:‘"ﬂ Crodits (1 €01 A Sanders/Carhis: (B @S1afan Widstrand /Corhis

e P
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Biomes contain communities of living things

that have adapted to the climate of the region.
Thus, ecosystems within the same biome tend to
have similar species across the globe. Monkeys,
vines, and colorral birds live in hot and huamid
tropical rain forasts. Grasses, large mammals, and
predatory birds inhabit fropical grasslands on
several confinents.

Cinly certain types of plants and animals can
live in extreme climate conditions. For example,
caribou, polar bears, and small plants live inthe
tundra, but trees cannot grow there. Similarly, the
plant and animal species that live in the desert
are alsc unique. Cacti and certain animal species
have adaptations that let them tolerate the dry
desert climate.

World biomes

i3 Compare The photos below show two different biomes, Use what
you learned abeut the characieristics of biomes to compare these
environments, and then explain why they are categorized as

different blomes. Write your answers in the space provided.

'CO'MQGW_-’: )

Desert

Tropical grassiand
- Temperate grasstand
Tropicat rain forest
 Temperate deciduous forest
1| Temperate rain forest

Wg% Taiga

Tundra

Lesson lintroduction to Ecology 13
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woputation can |
Ecologists study the specific nee
and the role each species plays in the environment. Organisms that
live in the same area have different ways of getting the resources
they need. |

Fach population in an ecosystem plays a specific role. A
population’s miche (NicH) is the role the population plays in the
ecosystem, such as how it gets food and interacts with other
populations. For example, one part of a shark population’s niche is
eating fish.

A wabitat is the place where an organism usually lives and is
part of an organisms niche. The habitat must provide all of the
resources that an organism needs to grow and survive. Abiotic
factors, such as temperature, often influence whether a species can
live in a certain place. Biotic factors, such as the interactions with
other organisms that live in the area, also play a role. For example,
the habitat of a shark must include populations of fish it can eat.

Two populations cannot occupy exactly the same niche. Even
small differences in habitats, roles, and adaptations cai aliow
similar species to live together in the same ecosystem. For example,
green and brown anoles sometimes live on the same trees, but they
avoid competition by living in different parts of the trees.

1% infer Describe the prairie dog's
niche. How does it find-shelter
and impact the environment?

1& Relate How is a habitat like

a person’s address? How is a
niche like a person’s job?

e

i e
Mo,

o

£

Eaymand K. Gehman/Matinnal Geographic/Getty Image

n Hareyi Publishing Company © Image Credits: €
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16 Describe How do green and brown anoles aveid 18 Relate |
competition? Draw a picture of a tree showing both
green and hrown anoles living in it

nfer what would happen If the habitats of
two species overtapped. present your findings in a
format such as a short story, & music video, of

17 Research What are other examples of two species aplay..
dividing up the parts of a habitat?

ohian Miin Hareoudt Pub ishing Company

D How




“geology is the study of the bioticand -
:aﬁiaﬁcﬁf_acgqts'::in_:ars gcosystem, and the
relationships Between them. _

16 In o desert ecosystem, The sand is
a{a) biotic } abiotic facton and a
lizard eating an insectis aln) 2 __
Liotic / abiotic factor. : ' : ’ _
Every organism has & habitat and s niche.

26 Horses thatlive inThe desert feed on
other organisms thatlive There, such
as low, dry shrobs. In this example,
Hhe desertis a habitat / niche and
the horses’ feeding behavior is part g T

of 6 hobitat ke,

Biomes amm@awm&eﬁz?ﬁﬁy climate
conditions amf&he{ﬁémmunﬁ"i&ies:@ﬁ
iiv%gz_g-%mwgg??@m@w%thmimem,

“The environment.can be;mgaﬁ%ze@:iﬁm
different fevels, including poputations,
--coﬁmmnﬁii%esgsaﬁd ecosysiems. ‘ 22 Riomes.are large [ semail regions
e s e HhaT smake Ul [ oonton ecosyﬁ’em§,

21 Populations of cacti, Together with
sand and ¥

éese Pt oo el

A5 - -
»% Bredict inthe desert ecosysienm shown above, npame

e
Pt

rigiic factor, and describe the affoct on the HOFSes |

W

were removed from ine eCosySIaN.




Wi P o 7 identify What factors determine where a

3 ] . . population can live?-
1 Txplain how the meanings of the terms biotic

| factor and abiotic factor differ.

2 1n your own words, write a definition

for ecology.

2 Predict What might happen in a tropical rain
forest biome if the area received very little rain
for an extended period of time?

3 Explain how the meanings of the terms habitat
and niche differ.

@ infer Owls and hawks both eat rodents, They
are also found in the same habitats. Since no

. . ' two populations can occupy exactly the same
ﬁ%ﬁ@f %iﬁ%@%@@% niche, how can owls and hawks coexist?

. % Compare Whatis the relationship between
‘ ecosystems and biomes?

5 Explain Within each biome, how can the Use this graph to answer the following question.

environment be organized into levels from

) fverage Wenihly Tomporaiures
complex to simple? '

| 30 e
o 2% -
_ s 20 o = d
IR T e e =
g | san Frang%wwww Tt
o H
[ i !

10 g j
& Infer How do the populations in a community - e
depend on each other? P s
: JF M A M J J A'S 0 N D
Month

10 Interpret What is the difference in average
temperature between the two cities in July?

© Hoghten Mifflin Hareour Pubiishing Company
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Making-Compost

‘Energy Role Game

field Lab R
. FQQdWabS s

1 Describe: Most organisms on-E-artﬁ-'get.energy* e Predict Listtwo of your favorite foods. Then,
from the sun. Howis energy flowing through the - ~explain:howthe sun’s: energy he{ped make
- ecosystem pictured on the opposite page? those foods avaliable to you

3 Synthesize You can often define an unknown
word if you. know the meaning of its word parts
~Use'theword partsand sentencesbelow to™ _
make.an educated.guess about the meaningof.... .
the words herbivore and carnivore: '

“Wordpart | Meaning |
vore 0 ltoeat
RN To 1RSI 41,1 CONENETE TSI Y
-~ Example: sentence -

...AlKoala bear is an herb:vore that eats
eucalyptus leaves

hetbivore:

A great white shark is a carmvore that eats fish -
.and other marine anfmals. .’

carnivore:




Energy is ali around you. Chemmal energy is <;tored in the bonds of
molecules and holds molecules together. The energy from food is

chemical energy in the bonds of food molecules. Al living things % Apply Record what you eat at
need a source of chemical energy to survive. your next meal. Where do you
think these items come from,

€ identify Asyou read, underline examples of before they reach the market?
producers decomposers, and cansumers. e A e e

Producers Q@W@W Emargy Decomposers Break Down

into Food attar Co

A producer, also called an autotroph, uses energy  An organism that gets energy and nutrients by
to make food. Most producers use sunlight to breaking down the remains of other organisms
make food in a process called photosynthesis. The  is a decomposer. Fungi, such as the mushrooms
sun powers most life on Earth. In photosynthesis,  on this log, and some bacteria are decomposers.
producers use light energy to make food from Decomposers are nature’s recyclers. By converting
water, carbon dioxide, and nutrients found in dead organisms and animal and plant waste
water and soil. The food contains chemical into materials such as water and nutrients,
energy and can be used immediately or stored decomposers help move matter through

for fater use. All green plants, such as grasses and ~ ecosystems. Decomposers make these simple

trees, are producers. Algae and some bacteriaare  materials available to other organisms.
also producers. The food that these producers -

make supplies the energy for other living things
in an ecosystem.

 These mushreoms are @ecfxm?«)m@ﬁ’s
"wa} break down The remains of
plants and animal.

This plant is @ producen. Prodveers #
make fooé using igqfrs“" energy from
the sun.

20 Unl" 1interactions of Living Things
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Lonsumers fat Other Drzanisms
A consumer is an organism that eats other organisms. Consumers
use the energy and nutrients stored in other living organisms
because they cannot make their own food. A consumer that eats
only plants, such as a grasshopper or bison, is called an herbivore.
= carnivere, such as a badger or this woii cats other animals. An
amnivore eats both plants and animals. A scavenger s a specialized
consurner that feeds on dead organisms. Scavengers, such as the
turkey vulture, eat the leftovers of the meals of other animals or eat
dead animals,

This wolf is a consumer.
It eats other organisms
o 9@'3‘ energy.

Lonsumers

Name: Hedgehog
What I eat: leaves,
earthwoims, insects =~

? List Bessde eachi lmage piace & check mark-
= next to-the word that matches the type of
' consumerthe animat is,

What am 7
L herbivore
[ omnivore
[l carnivore

Corbis; {tr) ©Hans Reinkard/Corbis; {cr) ©Arco Images GrbH/Alamy; (Br) ©Danita DEiimart!Alamy

!

N :Néme: Komodo dmgén
Wha'f‘I eat: insects, birds, ma mmals

2 Infer Explain how carnivores might be affected
if the main plant species in a community were fo
disappear.

. --'-'Wha‘i' am 1?7 |
‘ Dherbivwe‘_ -
' DomanOﬁ’e '

ishing Company = fmage Credits: () ©DLH

O carnivore:

© Honghten Misiin Harcouri Publishing (omps
© Houghton Mifflin Harcourt P
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¥ is energy transferred a
nisms?

Organisms change energy from the environment or from their
food into other types of energy. Some of this energy is used for
the organisms activities, such as breathing or moving. Some of the
energy is saved within the organism to use later. If an organism is
eaten or decomposes, the consumer or decomposer takes in the
energy stored in the original organism. Only chemical energy that
an organism has stored in its tissues is available to consumers. In
this way, energy is transferred from organism to organism.

% Infer When a grasshopper eats grass, only some of
the energy from the grass is stored in the grasshopper's body. How does
the grasshopper use the rest of the energy?

1¢ identify By what process does this tree get its
energy?

i1 Apply What type of energy is this ant
consuming?




Energy Flows Thmugh a Foog Lhain
A foed chaia is the path of energy transfer from producers to
consumers. Energy moves from one organism to the next in one
direction. The arrows in a food chain represent the transfer of
energy, as one organism is eaten by another. Arrows represent
the flow of energy from the body of the consumed erganism to
the body of the consumer of that organism.

Producers form the base of food chains. Producers transfer
energy to the first, or primary, consumer in the food chain.
The next, or secondary, consumer in the food chain consumes
the primary consumer. A tertiary consumer eats the secondary
consumer. Finally, decomposers recycle matter back to the soil.

The photographs below show a typical desert food
chain. Answer the following four questions from left
to right hased on your understanding of how energy
flows in a food chain.

13 Predict If nothing ever eats this hawk, what
might eventualty happen to the energy that is
stored in its bedy?

12 Apply What does the arrow between the ant and
the lizard represent?




Haow do food webs show enert
connections?

Few organisms eat just one kind of food. So, the energy and
- putrient connections in nature are more complicated than a

14 identify Underline the fype of simple food chain. A food web is the feeding relationships among
organism that typically forms

the base of the food web.

organisms in an ecosystem. Food webs are made up of many food
chains. )

The next page shows a coastal food web. Most of the
organisms in this food web live in the water. The web also includes
some birds that live on land and eat fish. Tiny algae calied
phytoplankton form the base of this food web. Like plants on fand,
phytoplankton are producers. Tiny consumers called zooplanidon
eat phytoplankton. Larger animals, such as fish and squid, eat
zooplankton. At the top of each chain are top predators, animals
that eat other animals but are rarely eaten. In this food web, the
killer whale is a top predator. Notice how many different energy
paths lead from phytoplankton te the killer whale.

15 Apply Complete the statements to the right with
the correct organism names from the food web.

Energy flows up the food web when

eat puffins.

S LN . S
Puthing are connecTea
e pri g praanisms iy

5 “

£ g g1 i,
Tin€ Toog Wk

Fuffins get energy by ealing

ug Allan/The Image Bank/Getly Images
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The top predator is
shown atthe fop of
“he food web, What
is the tep predator in
this food web?

Kiihe}"w&aéﬂe
A x

inset fap} ©Matirat Visic

E
=

) ©CLICK_HERE/Alamy; o) @PictureScotland/a

1
i

Consumers can eat
producers and other
consumers.

- Producers, such as
these phytoplankion,

form the base of the
food web,

Researchers, fre.: {or) ©blici
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How are org
food webs?

All living organisis are connected by global
food webs include webs that begin on tand and webs that begin in
the water. Many organisms have feeding relationships that connect but they are still connected by
land- and water-based food webs. For example, algae might be the food web. How rmgh;c gul
eaten by a fish, which might then be eaten by a bird. populations be affected
Food webs that start on land may also move into the water. -
Many insects that eat plants on land lay their eggs in the water. [
Some fish eat these eggs and the insect larvae that hatch from o o
" thern. Because the global food webs are connected, removing even o
n affect many organisms in other ecosystems. -

food webs, Global R
1& infer Gulls don’t eal herring

one organism ca

43 b daatheEg, T U SR
Amagine how.:thes_e._or:_gan_is_msrwouid be affected if

_he_rri'_ng 'ii_‘tsap_peared from.th'e.food web; Answet the
.qjué_'g'tiQns._fst'arting.atyt;he bottom of the page..

47 Predict With no herringio
eat, how might the eating
habits of cod change?

16 dentify Puta check mark :
nextte the organisms that T
agt herring.

9 Unic interactions of Living Things




Full Coverage

The kudzu plant was infroduced to stop
seil evosion, but in the process it outgrew
all the native plants, preventing them from
getting sunlight, Sometimes it completely
covers houses or cars!

Destructive Zebras
The zebra mussel is one
of the most destructive
-invasive species in the
United States. They
- eat by fiitering tiny
organisms out of the - Across the Grass
water, often {eaving o The walking catfish can
‘nothing for the native actually move across land to
- mussel species. get from one pond to another!
; As a result, sometimes the
catfish competes with native
species for food.

.

19 Relate Describe how the competition between 21 Hiustrate Provide an iltustration of your example of

invasive and native species might affect a food web. competition in a sketch or a short story, Be sure to
include the Important aspects of food webs that YOu
learned in the lesson,

20 Describe Give an exampie of competition for a food
resource that may occur in an ecosystem near YOLL




_Producers make thetr own faod
_ -ﬁCQnsumers eat other: living orgamsms
_Decomposers breal down dead orgamsms.

22 Herbivores, carniveres, and
omnivores are three types of

?rocz’ucersz consumers | decomposers.

Foud cham
_-ﬂow of energy n an ewsysﬁem.

23 All food chains start with

producers | consumers | decomposers.

A
26 Bredict Descripe the effects on

global food webs if the sun’s
eneygy couid no longer reach Earth.




