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Lesson |

Where on Earth
do organisms live?
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The Biosphere
living thing

You pn-huhl\' know that li

1\")(' of land and also de« pin the

atmosphere. You may think that ti

is large. But 1f you could shrink Earth
the area in which things can liv uld |
thickness of the apple’s skin
The part of Earth that can support
the biosphere. Living things ai d their «
up the biosphere. The biospheri
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such as deserts, oceans, fie lds, beaches 1 -
er - QNOeiIN
sidewalks of the busiest streets. Determine C
pok(' through this sidewalk
Your neighborhood is also

Organisms in the Biosphere cart of the biosphere

"
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Scientists have discovered and named

million different organisms in Earth’s biosphere. Even so

scientists think that millions more organisms have not
been discovered.
Why are so many living things still unknow:

of Earth have not been well studied. Earth’s deep oceans,

' Some parts

polar areas, dense rain forests, and vast deserts are just somg¢
Also,

of the areas about which we still have a lot to learn
4 many of Earth’s organisms are very tiny and hard to find
‘ . . Each organism in the biosphere interacts with other

Y . ) |' “a / A
, "" [ r( ( r( - organisms and the environment to produce a web of A3 -,
) ’ ’e d - -
) interactions. Humans, too, play an important part in this
- " .
changing web. Because all parts of the web are connected, This blackside hawkfish
spends much of its ime

a small change in one part can produce a large change in
mohonless among the

attention. A closer look reveals bright cactus another part.
coral. Coral are living
organisms. What you

flowers. Suddenly you hear a rustling noise.
1. ¥/ Checkpoint What is the biosphere? usually see are coral

What is this shocking beauty among the e g
blossoms? A snake! What kind of snake is 2 m.‘) Descriptive Write a paragraph shells. The soft, living
that describes an environment in vour area. Name the bOdY of the coral grows

this? How can you find out? Perhaps no one -
types of organisms that live there inside holes in the shell

You are trudging along in the hot desert,
and a flash of bright yellow catches your

has ever seen this type of snake before—you
may have discovered a new organism!
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How do the adaptations of
this cactus help it survive?

8

The hard shells of these snails
help protect their soft bodies,
much the same as your skull
protects your brain.

Each type of fish has o

mouth designed for its

own style of feeding. This
parroffish scrapes algae off
the surrounding coral. Can
you see how it gets its name?

::} SCi Liﬂk, Take It 1o the Net  Loyword adasos

variety Among Living Things
If vour class wrote the names of all the diffey
organisms each student knows, imagine hoy l(:nl
the list would be! But your list would be very s(:n
compared to all the known organisms on "llr' :;ull
Farth has an amazing variety of living Hnngs Qngy
These organisms have many different body pluh
and structures. These differences make it D "Sihls
organisms to live in almost every place on | th‘f for
[ ook at the plants and animals pictured on th(a;,.
They all are alike in some ways. For example, lhe\— "
made of cells, they require a source of energy, Ondyt;jn:
reproduce. But these organisms are also very dlffemn&'
The differences enable each kind of organism tq su;\.t
in its particular environment. v
A characteristic that enables an organism to
ive and reproduce in its environment is calleg .
Cactus Qre
stop Water
ctus from
tus can

surv
adaptation. for example, the spines

actually modified leaves. Their shape he
loss from the plant. They also protect ths
being eaten. The thick, fleshy stems of o
store a lot of water—an important adap n for
nt.

a plant that grows in such a dry enviro:
As you look at the other pictures on the
pages, think about how each organism’s
adaptations help it survive in its

environment.

Groups of Organisms

Although there is great variety
among organisms, some groups of
organisms share many of the same
characteristics. These organisms may
be members of the same species.

A species is a group of very similar
organisms whose members can
mate with one another and produce
offspring that are able to produce
offspring. For example, the horses in
the photo are members of the same
species. Each species has a two-part
scientific name. The scientitic name
for the horse is Equus caballus.

POOronsuceessned fom

individuals in the same species
In fact, they can be
ding size, color, and shape

Like the horses below,
don’t look exac tly alike

ent in many ways, 1ne lu
ody plans and struc tures

often
differ

But the

As you can see from the
organisms 1s very large

es the species that have been
y. Some st ientists think that

y do share similar b
chart, the number of species

r different kinds of The chart,
includ

toda
ecies that have ever lived on Earth

left no fossil evidence

fo
however, only

identified and live
99 pvru‘nt of all sp
no longer exist. Mos

that they lived.

t of them have

What characteristics do
these horses share?

ty

v/ Lesson Checkpoint

Number
of Living
Species

Vertebrates

980,000

248,000

Why haven’t scientists identitied all species that live
today or lived in the past?
What is a species? What are some ways members of
a species differ?
e 2 EXPOSI'OTY Choose an organism

that you are familiar with. Describe its environment
and some of its adaptations. Tell how the organism’s

adaptations help it survive in its environment!
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Lesson 2

i How do scientists
' group organisms?

Scientists sort organisms into groups with similar clwarac{cristi(‘s.
Grouping organisms makes studying them easier. Many scientists today
divide all Earth’s organisms into six main groups called kingdoms.

How Organisms Are Grouped

With so many kinds of organisms, how can scientists study them?
¢ store organizes the CDs it sells. Most musi

Think about how a musi | s irfin
stores group together musicians that share certain characteristics.

Insects
The insect class contains

Animals
The organisms shown here

are all members of the

animal kingdom. Animals
are multicellular organisms
that must obtain their food
by eating other organisms

Animals that belong to the

arthropod phylum share
these characteristics: jointed

legs, a body divided into
segments, and a hard outer

skeleton

that are divided into three
sections and that usually

have three pairs of legs o
the middle section

This order contains only
insects with two pairs of
wings that meet in a straight
line along the back. The
longer back wings are
under the front wings

only arthropods with bodies

A music st
: ore may s
Y sort the musicians by the type of music the

play. In a simil. W )
Gt tes o ”” way, scientists group Earth’s many organisms by tl
‘ 1eir charact: 9dnisms vy the
: ;'rl\tll S. T,]p‘\ » i l
be easily s € similarities may or may n
v een. . nay i
' 4 The grouping of things according to their similaris
called classification. el Sinliarite
T :
hmuqhuut }]lﬁt(nr). scientists have used different classif
syste e . LA L ilcat n
J ms. Even rl)(’l,l&. scientists do not agree on a sinale - {
. yi Y S1LET]

y

However, most scientists 1 aday use a system similar te 14

developed by Carolus Linnageus in the '1 ;(;-5..\1" .
Linnaeus first grouped all organisms into . vel ’

called Kingdoms. These were the plant } muu‘i \n " ‘J t by .'

kingdom. Then Linnaeus divide. . ich kinador “, .

groups based on the featu: ( ‘ .v“\lr., ;,'.‘

classification system scientists lav is I>‘ |

which are divided into smal | ‘

below to see how manv scie: lay divide

] /Ch-rckponm Why d ssi'y orgat

Al Math i1 Science Ret vered

species of insects. But scientis Wnk that there t
as 10,000,000 insect spe AMhat pe ta

ot insect species have been discovered

Coccinello novemnototo

Member

Coccinellidae

This family contains only
ladybug beetles. All
members are dome-shaped
usually brightly colored
and spotted, have short
legs, and are less than one

centimeter long




Organisms in The Six Kingdoms o e D

eUS did not have the scientific tools that SCle B : S e s e
Linnaeus

Nlistg h
2 - »W (lvl € ©

Jay, such as powerful microscopes to study an organjgp,, The Six Kingdoms

WIAY, » v ) - \
. lls. As scientists developed new tools for studying o 9anisy,

b ) S_ fa ™ ) . ' ~ . A o .
tlt \ ecognized living things that didn’t fit into Lmnm_-us.\
ey N

_plants and animals. For example, scientis. di

Archaebacteria

Archaebacteria have been on Earth for billions of years. Some can live in

ingdoms- _ Coy | .
king . inale-celled organisms that do not have g n o “f‘n] hot springs where water temperatures can reach 110°C. Archaebocterio
bacteria, sing _ : e : 1 “‘»l(*ug' Can grow in water that is ten times saltier than seawater
goth plant and animal cells contain a nucleus. This Mportgy, : ‘

C

caused many scientists to think that bacte

Of “© 1 1Q \lr 2 Ak o
difference . 10u]4 i R
TN rom plants or animals. Today moe o - RN RN N S IR AT T 2
grouped separately from [ ' Y os| SClentg, Eubacteria i
o :ms according to their cell structure an <
Jassify organisms ' Now ty, Eubact
C Qs . (-} voacierna can cause d eqse, buy rn.]nv/ qare he r‘\'l 7|h‘ vy make s bar P
get fOQd ﬂnd I‘epl‘odll((’ . - . " ond are HCC(:'ZOY, :(,.f "'?Lnr‘g f".cmjg guch as yoqurts anc ey
Many scientists put organisms into six kingdoms. | ngdom, eubacteria make vitamins in the human e C
Archaebacteria includes bacteria that live where m Other — st \#'
organisms cannot—in water that has a lot of salt or 1 v, % LB ol o ol — P T
. teria inc all other bacter b 5 < A E£1RR: B . '
The kingdom Eubacteria 1ngludes \ acteria. They Jjye i - AR Protists
almost every environment, including your body. In there : : Protists formed much of B W R Py Wy
are more bacteria in your mouth than there are p: on Eqny orolists one harmbl. mos okl Mot ore feod Bo
: including Earth’s large ms—whales
° : L 0/e S Le B " = - o U W e PR
Protists and Fungi , SR s
- . ' - -
The more than 200,000 known species of protis Mostly . P
one-celled organisms. Some sc1§nn5ts think that this ' ingdom \ Eunclins vsad o il Bienirch e
should be broken into smaller kingdoms. The cells of o] Drotists fungi can couse humar such as athlete’s foot and rina
contain a nucleus. They also cause plan alled rusts
Some protists are like animals. They get energy by cating e - —
iy other organisms. The ameba is an example. Plantlik: protists
/ o contain chlorophyll that they use to make their own food durip Plants
' Like most fungi, this mold photosynthesis. Algae are plantlike protists. Some protists are Without plants, life on Earth v not exist. These trout lilies have roo
' absorbs nutrients from like fungi. They grow in damp, nutrient-rich environments, stems, and leaves —character all plonts. Like all plants, they can
OM organisms_in mis 'fOp 'he SUH S enefgy (o] F_'_\ o Urlk"\'u_“)(‘

where they absorb food through their cell membran:
Fungi are mostly many-celled organisms that often grow in
moist, dark places. Many give off chemicals that break down

Sl et ot LR

' case a strawberry.

the organisms on which they grow. In the process, fungi get Animals

the nutrients they need. In two types of fungi, mushrooms and 8 Am;\nols*get ener?‘\v by eo{hng other organisms or their remains. Topi ‘
. SUC At all ¢ oD - ~

molds, cells form threadlike strands called hyphae. The hyphae & ij ?S, ” Ose' '\ekm Attica. Lie all organtams, o topi has special | 4

take in the nutrients for the organism Flowii e fornu ek : adaptations that make it able to find and eat the type of food it needs 4

large mats. One single mushroom in Oregon has a web of

underground hyphae that spreads 2,200 acres. That'’s the size o VY Lesson Checkpoint

1,665 football fields! Yeast cells, another kind of fungus that you 1. What are the six kingdoms of organisms? Give an example of each

ca; see in the picture, are not connected by hyphae. 2. @) Compare and Contrast How do fungi differ from plants?

any fungi look like plants and have cells similar to plants. STl Writina in Soience g -8
d ¢ _ vriting in Science |

ST —— ST Tat e et fhan ELT..J“_L_J 1 Scilence Descriptive Collect leaves from local trees and
Yeas's are important fung; h . orophnyll, which plants use ‘ write descriptions of them. Use your descriptions and a field guide for
used inthe process of ma .e food. Fungi do not have chlorophyll. Instead they take in trees from your local library or other sources to identify the trees the
making bread. nutrients from other organisms. leaves came from.




own food. Animals get energy from

. r "
plants can make thel ant and animal

~im in the pl
s : _()rgamsms in
or living things- 3" == roups.
o ,1 yms can be classified into smaller group
“m)(t .

Classification |
le:t und. How many different kinds of plants do you
Look aro

se¢? Plants come In many (OIOB'-S‘ZE)S'S??“?:U\S; ( ;0:2:;
are as tall as the coast redwoods in 'Lu LA, ¢

‘ ters. Others, like the duckweed that covers

g 1,12 m; are tiny—as little as 0.6 millimeters tall.
?;n:.hzt:;:ﬂ'blg or s;nall. plants qrg impgrtant tg ul,l o‘t hc.r
living organisms on Earth. Most living tbmgs gain energy
directly or indirectly from plants. Besxde‘? being a source

of mod, plants also help make Earth’s climate stable.

Notice in the diagram on the next page that all plants
can be divided into two groups—vascular plants and
nonvascular plants. Vascular plants have cells that
form tubes for carrying water and nutrients throughout
the plants. These tubes can carry materials long distances,
such as up the trunk of a 112-meter redwood.

Vascular plants can be divided into two groups—plants
that make seeds and plants that do not. You probably
are most familiar with plants that produce seeds. Some
examples of seed plants are tulips, grasses, maple trees,
and tomato plants. Some seed plants are gymnosperms,
seed plants that do not produce flowers. They include
plants that you might call ‘evergreens,” such as pine
or fir. Angiosperms are seed plants that produce flowers.
Horsetails and ferns are two kinds of seedless plants.

Other plants, called nonvascular plants, do not have
tubes to carry materials. Instead materials must pass
slowly from one cell to another. For this reason, most
nonvascular plants, such as mosses, are small. There

(;;e at least 232,000 species of vascular plants and about
000 species of nonvascular plants.

—

Y R e

Materic ot

trovel qu mro"gh v
nonvascu'r slants,

SO nonvas * plants
such as this oss live

in damp plo. s, where |
water is ple iyl

Horsetails were very
common hundreds of
millions of years ago.
Then they grew as tall
as frees. Today only
about 35 species can
be found, and they

are much smaller.

|

This sequoia and other ‘}‘
gymnosperms do not
produce flowers. They
make seeds in cones. Roses are flowering
plants that produce
seeds. Flowering
seed plants are the
most abundant type

of plant today.

V Checkpoint Name the two groups of vascular plants and
give examples of each
The first person to develop a way
to classity living things was Aristotle, a Greek scholar. Research
Aristotle’s classification system. Summarize Aristotle’s system in @
graphic organizer

15




The segmented body,
jointed legs, and hard
outer skeleton make this
centipede a member of
what phylum?

.
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oI\

lassification

e some ol the organisms l”(tllrp

Animd| ¢

r re( (\(’ni/
)r()h(ll’l\ ) . J |
e two pages as animals. But you might think thqy
on thes¢ .

uch as the peacock worms Or sea fans, are Plangs
> S . . . .
v jgdom is divided into about 35 differep,

out six of these phyla on the next page
an be very different, they q]]

I’hy|u

The unimul kir

You can read ab
Although animals ¢

raricti i
@ 1 Ch(lﬂltlt ristics.
certall their own food. ”k‘y get food by
and the |

eating othe |
but do not have a cell wall.
rcent of all animal

e invertebrates.

Share
nimals are multicellular 'ganis

y cannot make ’ |
ther organisms. The cells of animals contain

a nucleus
About 95 pe
specics on Earth ar

[nvertebrates are animals that do ’
not have Q@ backbone. They range

in size from microscopic mites that ‘
cover your body to the giant squid, ‘
which can be 20 meters long. |

Only the phylum Chordates contains

animals that are vertebrates, or animals

with backbones. Fishes, amphibians,
reptiles, birds, and mammals are vertebrates.

P >

Y/ Lesson Checkpoint

I. Use the information on page 17 to identify one
characteristic of each phylum.

2. Give at least three details to support this statement:
The plant kingdom includes species with a variety of
characteristics

3 @ Compare and Contrast Use a compare and

contrast graphic organizer to show how plants and
animals are alike and different

Cnidarians

These beauties on the coral reef are
plants. The tan-shaped creature

f()r. T'.(. ‘_“‘/'L'”. ,'7'.”]")' ans

anemones /;r.r}'”,qy“ $| 1V )

Is usually surrounded by a ring
>4 ("’,r'f:b
!‘ /
Y .
Mollusks 5 .
‘ Y -

It's hard to believe, but this graceful animal is |
to a clam. This nautilus belongs to the invert
phylum Mollusks, which includes clams

octopuses, snails, and slugs. All mollusks hay
bodies, and most have hard shells

.
.
-

| *,7.‘_‘.. i;’

-

Segmented Worm
These feat

worms that

tentacles t

are .}‘._ CoOn

- .’ Arthropods

This tarantula spider is not an , ; y
nsects— Arthropods. Ot}

arthr is. All arthropods ha , nte
hard skels fons on the outsi ! ' ]
percent ot Earth’s animal species

-

-

-
“.#® Echinoderms

Sea stars are echinoderms animals thot live in ¢
have tough, spiny skins. This phylum also includes brittle star
'IIIOS, SeqQ urc f‘.mu Qf \ﬁ seq CucCl "‘k or Echinodern ‘ ; S

Un'qUO fl\(} F‘ ‘.r' (\\1 Qn( "\i ]’Y(_’l‘(l“ ment! ot F 1iric ) ‘t mokecs | \ese
QHI”\O'S eqasy o recognize T'*.D» have skeletons n ade ot hard

COlClum pth\& mydo gh(m t\\d“\w

o~
A 7

Chordates

This impressive g rilla bel ngs to a group ot animals

which is one kind of animal in the Chordate phylum. Most vertel
a spinal cord and brain. The gorilla is warm-blooded. which mean
t\n’l\ can ko‘c;» Yy certamn e m§ erature no matter what the outsids

1s. Other vertebrates, such as reptiles, are cold-blooded Their |
temperature changes with that of their environment
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» 9 First, think of ways to classif "
' $SITy the fruits 1 !
IﬂVeSﬂga' ] ? characteristics. Then, study the ‘O(on;' qu,(,nidHon - ’.
second part of Ho
d |OSS|fY OrgonISmS . Read and Construct Keys. Use what you e ]‘n , }:« |?o
- >Ur ®) >
On C ot helps @ user o complete the Fruit Identification Key o £
g s @ 'OO‘ t Ot e pS —— .
pn denificaion X based on its charactertstics. "
Jentify an organis™
What to Do
Materials
Study the steps in the first part of How to Re. and p
Construct Keys Then follow the steps to learn 1,0, s \
use a key to identify the insects below shape: oval shape: round T T—— P
- skin: smooth skin: smooth i B e
- color: 2-tone, sTrlpej color: solid. red Aor: s » . ,
Ladybog Dragonfly
LaEe
flight wings: protected flight W‘:‘Bi danprotects B Fruit Identification Key
shape: round wings: stick out from bo I SR
Ofonge e y a. If *he :k‘n S Dumpy ’
. -— \ Ib. If the skin is smoot| —_
lemon aoehenie Suininidon p 3
/‘ a. If ”‘e frU.f IS round
) 4 ‘ T e ——
bOnC‘J:(; A b. If the fruit is oval
AR June Beetle Housefly 3 | ";"""“"’"“"' e - .
{ . §a. It the color is solid. a
| | flight wings: protected flight wings: unprotecte ot et : ) -
; r shape: oblong wings: point to back end of body | b. If the color is striped, it is o
Ll T
% a. 1? 'he shope 1S hnq qqll nar ¥
® FOITg WIG Aoy $Q
How to Read and I Sample Identification Key S — e
Construct Keys | ; ib. If the shope 1s round, it is o
| 1. If the flight wings are protected by a hard | ——
covering, go to step 2
Process Sk,"s b. If the flight wings are not protected by a hard
covering, go to step 3
' Following the steps | 2.a If the body has a round shape, it is a ladybug Exp'a'n Your Results Go Further
in on identification | | b. If the body has an oblong shape, it is a June beetle 1. The key lists one special characteristic for each fruit
key can help | 3. a. If the wings stick out from the side of the body, How does this help you identify a fruit? HOWhWOuld you classify
' ' { | othe ip of things i
you identify '. e dr‘ogonfly, 2. Infer What other characteristics of fruits could be z;]_bh (,r Q’O(L}p IT[ﬁ'h N :
and classify b. If the wings point to the back end of the body used in an identification key? ch as seashells? Designa |
organisms | it is a housefly key that identifies 6 different |
thnngs inS steps
! |
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Have you ever seen an ungulate? Yo

kinds of ungulates. Ungulates are ar
. with toes that end in hooves.

N

Among ungulates there are two order
those ?h;? have an even number of toe
and those that have an odd number of
toes. The circle graph below shows thy

» .’ ‘-l L 'I ‘
umber Ot species within each ramily

-

. Lbane
gtoed unguiaies

€

probably seen many of them, even d

e Mmc
r
~ oa
- OUY
™~ -
- <
-3 ~
l': v 0
.
-~~~
specie
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Explain Concepts

t 0. 12 : |
p. 8) fungt (P ! * 10. Explain how mushrooms n

4

‘ ' , Qnd

E a0 12) nonvascuk“' plant yeasts are alike and diffe

| pacterid

| o 7 p. 14) 11. What percentage of all v YOG
| biosphere P species (P 8) ; are mammals? Use the tat ek

sification ou answer the question
C'Ts N vascular plant y
Vertebrate Speci
. -y
Write the word from the lst obove thof N : Group Number of |
matches each description Species
1. A group of similar organisms that s —
' IS )0
can mate and reproduce ~
' rding to Amphibians 0
2. The grouping of things according
| N it \
their similarities Reotiles ,-‘O
3. Plant with tubes for carrying water — e
and nutrients Birds A 0 |
4, The part of Earth that can support - B Mammals 4 000

{
1

living things

5. Plant that does not have tubes for
carrying water and nutrients

process Skills

__ 6. Usually many-celled organisms that ~ © 12, Predict You find an unknown organism
often grow in moist, dark places that you think is a plant. You decide
7. Single<elled organisms that do not to look at some of its cells under the
have a nucleus , microscope. Predict what substance

: you will find in the cells if the organism

8. A characteristic that enables an

organism to survive and reproduce
in its environment + 13. Questions and Hypotheses You

want to grow some mushrooms In the

is a plant.

classroom, but you aren't sure what

conditions are best for growth Use who
you learned about fungi in this chapter *
write a testable hypothesis for finding ©

A ;;'\# a
Nt i T o3
2 "'.. :".:3'.’ V,\‘: v
: é"'--: s
b R
- ’ Y
IS4
b
14. Classify An organism has the following  —
characteristics: It is made of a ngle 1 )
> I ® B . C "1_“ T
with a nucleus, it lives in @ pond, and it - o oo es' prep
can moke its own fc od qas well as take G e the letter |
in nutrients trom other organisms. Into
what kingdom would you classify this 16
organism? Why?
org
: . ) C and >
& ompare ana ‘
Contrast -
) b 3y
15. Make a graphic organizer like the on their b
shown below. Fill in the circles to compare "
¥ )|
and contrast vascular and nonvascular
plants L #
G ’ 100 1¢
i < Angiosperm
,4’ \ [ \Vor .
\ D Vertcbrate
~ . \
/ \ :
| | \ 18. Which is NOT a charact
" . t . =3 sa'l
Vascular | Alike | Nonvascular’ panaded
’
¥
\ / singlecelled organism
‘\' , cells without a nucleu
tound almost everywhere on E
_— - - — . A . .
— Q «-_I!S (_‘r_\r‘7(‘1"ﬂr~9 chioropt ,‘I

19. Explain why the answer you chose |
Question 18 is the best. For each of the
answers that you did not choose, give a
reason wiy it is not the best choice

20. j' n Descriptive

Write a paragraph that explains why
most nonvascular plants are small




