
Chapter 1: Characteristics and 
classification of living organism

s

IG
CSE Biology



1.1 Characteristics of living 
organism

s

O
bjectives: 

     D
escribe the characteristics of living organism

s by defining the term
s:  

     m
ovem

ent, respiration, sensitivity, grow
th, reproduction, excretion, and 

     nutrition



Characteristics of living things

●
In groups of approxim

ately 5, create a list 
of characteristics of living organism

s
○

H
int: w

hat are things that all living organism
s do? 



Characteristics of living things

●
In your group of approxim

ately 5, com
e up 

w
ith a definition for each of the 7 

characteristics of living organism
s

○
M

ovem
ent, Respiration, Sensitivity, G

row
th, 

Reproduction, Excretion, N
utrition



M
ovem

ent
an action by an organism

 causing a change of 
position or place

●
Plants m

ove w
hen they grow

○
Roots m

ove dow
n into soil, leaves and stem

s m
ove 

up tow
ard light

●
Anim

als m
ove to obtain food/avoid being 

caught 



Respiration
the chem

ical reactions in cells that break 
dow

n nutrient m
olecules and release energy

●
Involves chem

ical reactions happening in 
cells to breakdow

n glucose 
○

O
xygen is usually needed 

●
G

lucose + oxygen →
 carbon dioxide + w

ater
●

U
se energy for m

ovm
ent, grow

th, repair 
and reproduction 



Sensitivity
the ability to detect and respond to changes in 
the environm

ent 

●
Plants respond to the sun by m

oving leaves 
to face the light
○

Som
e flow

ers open/close at day/night
●

Anim
als have sense receptors (cells) for 

detecting light, sound, touch, pressure, and 
chem

icals in the air and in food 



G
row

th
perm

anent increase in size

●
Involves m

aking m
ore com

plex m
olecules 

such as proteins
●

Plants grow
 throughout their lives

●
Anim

als stop grow
ing w

hen they reach a 
certain size



Reproduction
the processes that m

ake m
ore of the sam

e 
kind of organism

●
A

sexual reproduciton involves one parent giving rise 
of offspring that are often identical to each other and 
to the parent 

●
Sexula reproduction involves tw

o parent organism
s 

producing gam
etes (sex cells) w

hich fuse to give rise 
to the next generation
○

O
ffspring show

 variation - they are not identical to 
each other or to their parents 



Excretion
rem

oval from
 organism

s of toxic m
aterials and 

substances in excess of requirem
ents

●
M

etabolism
 is all the chem

ical reactions that 
occur in an organism

 
●

Plants store w
aste substances in their leaves so 

they are rem
oved w

hen leaves fall off 
●

Anim
als breathe out carbon dioxide; other w

astes 
leave the body in the urine



N
utrition

taking in of m
aterials for energy, grow

th and 
developm

ent 

●
G

reen plants - photosynthesis
○

energy from
 sunlight is absorbed and used to turn 

CO
2  and w

ater into sim
ple sugars

●
Anim

als 
○

eat plants/anim
als to gain energy and nutrients

○
process of taking in food is called ingestion



A
cronym

 to rem
em

ber
M

 ovem
ent

R espiration
S ensitvity
G

 row
th

R eproduction
E xcretion
N

 utrition



1.2 Classification
O

bjectives:
●

State that organism
s can be classified into 

groups by the features that they share 



Classification
●

Living organism
s can be classified into 5 

m
ajor groups called kingdom

s: 
○

Anim
als

○
Plants

○
Fungi

○
Protists

○
Prokaryotes (bacteria)

●
O

rganism
s in each kingdom

 show
 sim

ilar 
features



Classification

●
Sm

allest grouping of organism
s: species

●
Kingdom

s are subdivided into phyla 
(singluar: phylum

)

●
Kingdom

, Phylum
, Class, O

rder, Fam
ily, 

G
enus, Species



1.2 Binom
ial System

O
bjectives: 

●
State that organism

s can be classified into 
groups by the features that they share 

●
D

efine species
●

D
efine and describe the binom

ial system
 of 

nam
ing species



Binom
ial System

●
Binom

ial system
 m

eans ‘tw
o nam

es’
●

A species is a group of individuals that look 
alike 
○

live in the sam
e habitat and breed together 

producing fertile offspring w
hich can breed w

ith 
one another 

●
Each species is given tw

o nam
e



Binom
ial System

●
First nam

e is for the genus
○

group of species that are closely related but do not 
breed w

ith one another 
●

Second nam
e is the trivial nam

e that is 
applied to one species w

ithin the genus
○

never use the trivial/species nam
e on its ow

n 



W
riting the Binom

ial N
am

e

●
G

enus species or G
enus species

○
The G

enus is alw
ays capitalized

○
The species is alw

ays low
ercase

○
the full nam

e m
ust alw

ays be italicized (com
puter) 

or underlined (hand w
ritten), never both! 



Exam
ples - try to guess the com

m
on nam

e of the 
follow

ing anim
als and plants

1.
Canis latrans

2.
Lynx rufus

3.
H

adrurus arizonensis
4.

Cercidium
 floridum

5.
Carnegiea gigantea



Exam
ples - try to guess the com

m
on nam

es of the 
follow

ing anim
als and plants 

1.
Canis latrans

2.
Lynx rufus

3.
H

adrurus arizonensis
4.

Cercidium
 floridum

5.
Carnegiea gigantea

1.
Coyote

2.
Bobcat

3.
Arizona D

esert 
Scorpion

4.
Palo verde tree

5.
Saguaro cactus



1.2 Invertebrates
O

bjective: 
●

List m
ain features used to place 

invertebrate into the follow
ing phyla: 

nem
atodes, annelids, and m

olluscs



Invertebrates

●
Anim

als w
ithout a vertebral colum

n or 
backbone

●
3 phyla of invertebrate (there are m

ore 
than 3, but w

e’re only talking about these 
three): 
○

N
em

atodes
○

Annelids
○

M
olluscs



Classifying Invertebrate A
ctivity

In your table groups of 3, look through each of 
the pictures of invertebrates provided to you. 
O

n a separate sheet of paper, w
rite the nam

e 
of each organism

 and list characteristics that 
they show

 (describe each organism
). G

roup 
the pictures together of w

hich are sim
ilar 

based on your list of characteristics and 
determ

ine if each group is a nem
atode, 

annelid, or m
ollusc. 



N
em

atodes/Roundw
orm

s

Characteristics
●

Thread-like body
○

Tapers at the 
m

outh and anus
●

N
o obvious head 

●
N

o legs
●

N
on-segm

ented 
(sm

ooth) body

A
bove: Trichinella spiralis

B
elow

: M
erm

is nigrescens



A
nnelids

Characteristics
●

Soft bodies
○

m
ade up of segm

ents
●

Som
e have paddle like 

extensions for m
oving

●
Chaetae or bristles for 
m

aking contact w
ith 

m
ud/soil

●
M

ost species live in the 
sea
○

Som
e live in soil and 

freshw
ater (stream

s, 
lakes, rivers)

A
bove: A

llolobophora chlorotica 
B

elow
 left: Filogranella elatensis 

B
elow

 right: H
erm

odice carunculata



M
olluscs

Characteristics
●

Soft bodies
○

non-segm
ented

●
M

uscular ‘foot’ (for 
burrow

ing/m
ovem

ent
)

●
M

ost species have 1-2 
shells for protection
○

Som
e don’t have a 

shell

A
bove left: A

rion vulgaris
A

bove right: Theba pisana
B

elow
: C

lam
s



M
olluscs

Characteristics
●

Soft bodies
○

non-segm
ented

●
M

uscular ‘foot’ (for 
burrow

ing/m
ovem

ent)
●

M
ost species have 1-2 

shells for protection
○

Som
e don’t have a 

shell

A
bove: W

underpus photogenicus
B

elow
: H

istioteuthis heteropsis



1.3 A
rthropods

O
bjective: 

●
List the m

ain features used to place 
organism

s into groups w
ithin the anim

al 
kingdom

, lim
ited to the m

ain groups of 
arthropods: m

yriapods, insects, arachnids, 
crustaceans



A
rthropods

●
Largest of the phyla in the anim

al anim
al 

kingdom
○

contains the largest num
ber of species 

●
All arthropods have the follow

ing: 
○

segm
ented body

○
external skeleton (exoskeleton)

○
jointed legs



Exoskeletons

●
allow

 arthropods to live on dry land
●

w
hen arthropods grow

 too big for their 
exoskeleton, they m

oult and grow
 a new

 
one
○

som
e arthropods m

oult throughout their entire lives
○

others only m
oult at the beginning of their lives



Crustaceans
●

Body divided into: 
○

cephalothorax 
(head-thorax)

○
abdom

en
○

chalky exoskeleton
■

protection
○

2 pair of antennae
○

5-20 pairs of legs
○

Breathe using gills
○

Com
pound eye

○
M

ost live in w
ater



M
yriapods

Centipede
●

long body w
ith m

any 
segm

ents
○

1 pair of legs per 
segm

ent
●

fast m
oving

●
carnivores

●
pow

erful jaw
s

○
paralyze prey

M
illipede

●
long body w

ith m
any 

segm
ents

○
2 pair of legs per 
segm

ent
●

slow
 m

oving
●

herbivores



Insects



Insects
●

bodies divided into 3 parts:
○

head, thorax, and abdom
en

■
thorax has 3 pairs of leg (6 legs total)

■
1 pair of antennae on head 

■
com

pound eyes
■

breathe through spiracles (holes in the side of 
their thorax and abdom

en)
○

Covered in a w
aterproof cuticle

■
prevents w

ater loss on land
○

Can fly! 
■

2 pairs of w
ings

This is the largest group in the 
arthropod phylum

! 



A
rachnids

●
Bodies divided into 2 parts: 
○

cephalothorax
○

abdom
en

●
4 pair of legs (no w

ings)
●

N
o antennae

●
Several pairs of sim

ple eyes
●

Paralyze prey w
ith poison 

fangs
●

Spiders w
eave silk w

ebs w
ith 

spinnerets



Exit Ticket
N

am
e: ______________

Com
plete the follow

ing table, use either 
num

bers or single w
ords only! 

Feature
m

yriapods
crustaceans

insects
arachnids

# of pairs of 
legs

# of body 
regions

# of pairs of 
antennae

type of eyes

w
ings (yes/no)



1.7 D
ichotom

ous Keys
O

bjective: 
●

U
se sim

ple dichotom
ous keys based on easily 

identifiable features 



D
ichotom

ous keys

●
are used to identify living things

●
D

ichotom
ous m

eans: dividing into tw
o



Exam
ple

1 H
as legs

G
o to 2

   H
as no legs

G
o to 4

2 H
as 6 legs

G
o to 3

   H
as 8 legs

Spider
3 H

as 1 pair of w
ings

H
ousefly

   H
as 2 pair of w

ings
W

asp
4 H

as a shell
Snail

   H
as no shell

Earthw
orm



1.4 Vertebrate
O

bjective:
●

List the m
ain features used to place 

organism
s into groups w

ithin the anim
al 

kingdom
 in the m

ain groups of vertebrates: 
m

am
m

als, birds, reptiles, am
phibians, fish



Vertebrates

●
Anim

als that have a vertebral colum
n or 

backbone
●

All have an internal skeleton
○

bone 
○

cartilage
●

All belong to the phylum
 chordata

○
includes som

e invertebrate that share com
m

on 
features w

ith vertebrate



5 M
ain classes of vertebrates

●
Fish

●
Am

phibians
●

Reptiles
●

Birds
●

M
am

m
als



Fish

●
Stream

lined and have fins for sw
im

m
ing and 

balance
●

Breathe dissolved oxygen from
 the w

ater 
using gills

●
Skin is covered w

ith scales
●

Exam
ples: 

○
tuna, herring, shark, catfish, cod



A
m

phibians
●

Sm
ooth, m

oist skin
●

Live on land
○

return to w
ater to breed

■
external fertilization (sperm

 and egg released in 
w

ater)
■

fertilized egg hatches into sw
im

m
ing tadpoles 

w
ith gills for breathing

●
Adults breathe on land using lungs
○

can breathe in w
ater through their skin 

●
Exam

ples: 
○

frogs, toads, salam
anders



Reptiles
●

D
ry, scaly skin (cuts dow

n w
ater loss)

●
Live in dry regions

●
Internal fertilization (inside the fem

ale’s 
body)
○

developm
ent is external - lay eggs w

ith leathery, 
w

aterproof shells
●

Lungs to breathe air
●

Exam
ples: 

○
crocodiles, lizards, snakes, turtles and tortoises



Birds
●

Feathers
●

Front lim
bs m

odified as w
ings

●
M

ost can fly
○

penguins and ostriches cannot
●

N
o teeth
○

beaks are adapted to different kinds of foods
●

Internal fertilization
○

external developm
ent - eggs protected by hard shells

●
W

arm
-blooded

●
Exam

ples: 
○

haw
ks, eagles, sparrow

s, parrots



M
am

m
als

●
H

air or fur
●

Internal fertilization and developm
ent

●
Fem

ales suckle young on m
ilk from

 m
am

m
ary 

glands
●

Lungs for breathing
○

including dolphins and w
hales

●
W

arm
-blooded

●
Exam

ples: 
○

leopards, bats, dolphins, bears, lem
urs, w

olves, hum
ans



Exit ticket
N

am
e: _________

class of vertebrate
external ear flap

feathers or fur
scaly skin

tw
o pairs of lim

bs

am
phibians

reptiles

birds

fish

m
am

m
als


