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Do you collect stamps as a
hobby? Millions of people do.
Stamps from all over the world tell
stories of history, great people,
sports, and different types of plants
and animals. How would you organ-
ize your stamp collection? Would
you do it by the country they are
from? By the subject shown on
the stamp? By the price of the
stamp? There are many ways.

There are many different types
of plants and animals. How do
scientists group living things?

Over two hundred years ago, a
Swedish biologist named Carolus
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Linnaeus developed a way of clas-
sifying the different plants and ani-
mals. His system was based on like-
nesses in structure. Linnaeus exam-
ined thousands of organisms. He
found that many organisms had the
same characteristics. All the organ-
isms with the same characteristics
he put into the same groups.This
group he called a species. Linnaeus
placed similar species into a larger
group called a genus. The scientific
name of the organism is made up of
the genus and species name. The
genus name is capitalized.
Today there are many more
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characteristics
used to classify
an organism.
Scientists study
the structure
and chemical
makeup of the
¢ells. They
also examine
the number
and type of
genes on
these cells.
From this
informa-
tion, they can decide
which organisms are related and
which are not.

The classification system used
today has seven groupings or levels.
This system begins with the broad-
est group, called the Kingdom. A
kingdom includes the largest num-
ber of different organisms. As you
move down through the levels, the
number of organisms in each gets
smaller. The smaller the group, the
more alike the organisms in that
group are. Eventually, you will end

mushrooms up with a single species.

i KINGDOM — includes several re-
lated Phyla (plural of
phylum)

PHYLUM — includes several related
Classes
CLASS — includes several related
Orders
385 ORDER — includes several related
- Families

FAMILY — includes several related

Genera (plural of genus)
GENUS — includes one or more
related species
SPECIES — includes all organisms
with the same charac -
teristics

For a long time, all living or-
ganisms were placed into either the
Animal or Plant Kingdoms.The clas-
sification of most plants and animals
did not pose a problem.It was easy
to see that a redwood was a plant and
a whale an animal. However,many
microscopic organisms presented a
problem. For years, biologists dis-
agreed on the kingdom these organ-
isms belong in. Finally, most biol-
ogists agreed to put these organisms
in a third kingdom, Protista.

The Protista Kingdom is made
up of many phyla. In order to study
the protists, we will place these phyla
into four groups. These four groups
are the algae, fungi, protozoans,
and bacteria.

Did you ever observe a small
pond and notice that the water wasn't
crystal clear? The water probably
had a greenish color.This color was
caused by the green algae living in
the water. These algae often form a
messy film on the surface of the
pond. You may have wondered how
anything could live in such a mess.
Actually, algae are vital to the or-
ganisms living in the pond.All algae
contain chlorophyll and make their
own food.During this process, oxy-
gen is released into the water.The
oxygen dissolves in the water and is
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used by fish.

In addition to making their own
food, algae are food makers for the
organisms around them. Many small
animals eat the algae. Fish eat the
smaller animals. Larger fish eat the
smaller fish.Thus the algae directly
or indirectly feed the organisms
around them.

Another group of protists is the
fungi.Fungi include yeast, mush-

bacteria rooms, molds, and mildews. Fungi
i ] do not have chlorophyll and cannot
make their own food. They must
obtain their food from other organ-
isms. Fungi can live in or on other

living or dead organisms.
Some fungi can be very harm-
ful. They cause the destruction of
The algae of this pond crops and spoil food. A few types
serve as food for the fish are harmful to humans. Athlete's foot

and produce oxygen. .

and ringworm are caused by a fun-
iZ’l\imiEEE@ﬁééijgﬁé gus growing under the skin. There
RUBRMAFELES.  re other fungi that attack the lungs.
On the other
N \ hand, fungi can be
very useful. They
break down decaying
materials, so that the
| materials can be used
~again. In industry,
yeast, a fungus, is
~ used in baking and
brewing. Other types
| of fungi are used in
' making cheese. The
' mold, penicillium,
1 produces a substance
© useful in medicine.
Many nonpoisonous

mushrooms are used for food.

Protozoans are another group of
protists. For many years, biologists
thought that these single-celled or-
ganisms were simple animals. A few
of these organisms have chlorophyll
and can make their own food. Thus,
some biologists called them plants.
Today they are classified as protists.

The last group of protists are the
bacteria. Bacteria are very small one-
celled organisms. They are so small
that it would take about 50,000 of
them to cover the head of a pin. Bac-
teria are everywhere. They are found
living in soil, in the depths of oceans,
in the atmosphere, and in the bodies
of animals. ‘

Many diseases of humans are
caused by bacteria. Pneumonia, diph-
theria, and tuberculosis are such dis-
eases. Other bacteria are used in mak-
ing dairy products such as yogurt,
buttermilk, butter, and cheese. Bac-
teria are also useful in producing vin-
egar, tanning leather, and curing to-
bacco.

Before we leave the classifica-
tion of living organisms, we should
look at a group that is a real puzzle.
These are the viruses. They are so
simple that it is hard to tell whether
they are living or nonliving. Viruses
are not organized into cells. How-
ever, when they enter a living cell,
they are able to reproduce. In doing
so, they damage the cell and cause
disease. Polio, mumps, and the com-
mon cold are diseases caused by viru-
ses.
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Most people enjoy
looking at plants and ani-
mals, but few can identify
many of them. In many
parks and zoos, plants and
animals are identified by
small name tags. Unfortu-
nately, the more than a mil-
lion and a half living things do not
come with natural labels. Scientists
have classified these organisms in
order to simplify their identification.
The animal kingdom may be di-
vided into two major groups: ani-
mals with backbones and those with-
out. Animals that have backbones
are called vertebrates. These all be-
long to Phylum Chordata. There are
five classes of vertebrates in this
phylum.
Mammals have hair or fur on
their bodies. They give birth to live
i young. They are also warm-
g% &, blooded. Mammals may be as dif-
e ferent as a whale and a human,
B but they all have the same gen-
8 eral characteristics.
: Birds have feathers.
They are also warm-blooded
animals. They lay eggs with
¥ 7 brittle shells.
Reptiles have a scaly skin
® and lay eggs on land.The eggs
have a tough shell.Reptiles are

CLASSIFYING : PLANTS AND ANIMALS

cold-blooded. They breathe air
through their lungs. Snakes,
lizards,turtles, and crocodiles are
reptiles.

Amphibians have a smooth
skin and lay their eggs in water.
Their eggs do not have hard shells.
Amphibians are also cold-blooded.
The young breathe oxygen from the
water through their gills. The adults
develop lungs. The amphibian
group includes frogs, toads, and
salamanders.

Fish have a scaly skin and lay
small, jelly-like eggs in water. They
are cold-blooded and breathe oxy-
gen from the water through their
gills.

The rest of the major animal
phyla do not have back-bones.
These animals are thus called in-
vertebrates. The animals in Phylum
Arthropoda have a hard outside
covering made of the same material
as your fingernails. Their legs and
antennae bend at joints. The
animals are commonly called
arthropods. The four major groups
may be identified by the number of
pairs of legs they have.

If there are three pairs of legs
the animal is an insect. Most insects
also have one or two pairs of wings.
There are more species of insects
than any other type of animal.
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a spider
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a centipede
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an oyster
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If there are four pairs of legs and
two sections to the body, it is an
arachnid.Arachnids include spiders
and scorpions.

If there are at least five pairs

N of legs and two body sections, it is a
crustacean. Crustaceans also have
several pairs of feelers, movable
mouth parts and breathe through
gills. Most crustaceans live in
water.

Animals with many body sec-
tions with legs on each section are
called many-legged. If there is one
pair per section it is called a centi-
pede. If there are two pairs on each
section, the animal is a millipede.

The Phylum Echinodermata
contains animals with a hard inter-
nal skeleton. Some have five to ten
arms that spread out from the body
like spokes on a wheel. All the ani-
mals have spines covering their bod-
ies. Starfish, sea urchins, and sand

dollars are all echinoderms.
3 Mollusks have a hard outer
shell protecting a soft body. They are
in Phylum Mollusca. Most mollusks
have a one-or-two-part shell. The

group contains clams, oysters, snails,
and even squids and the octopuses.

Animals with wormlike bodies
with many sections are in Phylum
Annelida. They are also called seg-
mented worms. They are the sim-
plest animals to have complex body
systems such as digestive and ner-
vous systems. Earthworms and sand-
worms are in this phylum.

Animals with long, smooth,
threadlike bodies are in Phylum
Nematoda. Many roundworms,
which live in or on other animals,
are nematodes.

Flatworms are in Phylum
Platyhelminthes. Flatworms have
digestive systems with only one
opening. The other systems are
poorly developed. The tapeworm is
a flatworm that lives in the intes-
tines of many animals.

Coelenterates are in Phylum
Coelenterata and have hollow bod-
ies. There is a ring of tentacles
around the mouth opening. The ten-
tacles catch food and stuff it into the
mouth. The body walls are only two
cell layers thick. Jellyfish, coral, and
sea anemones are in this
phylum.

Phylum Porifera con-
tains the sponges. Sponges
are colonies of cells. They
take in water through their
pores and filter out food.
They are even less organized
than coelenterates.
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There are two major plant phyla.
The first, the Phylum Bryophyta, con-
tains plants that do not have special
)/ a monocot flower tissue for transporting water,
BFHAEMME  minerals, and food. They are called

nonvascular plants. These plants
have no true roots, stems, or
leaves. Mosses and liverworts are

, _. two common types of bryophytes.
égﬁ?gggﬁ The Phylum Tracheophyta con-
tains the vascular plants. Tracheo-
phytes include ferns and seed plants.
Ferns can be found growing in damp,
shady areas. The big, lacy structure
is the leaf of the fern. The stems grow
just beneath the surface. From the
stem, small roots grow out into the
soil.

The most common type of vascu-
lar plants are the seed plants.
These plants reproduce by form-
ing seeds. If conditions are right,

a dicot ﬂower

MFHAEMRTE

a dicot leaf the seeds will grow into new plants.
RF -t Seed plants are divided into two
different types of plants ~ £roups. The first group has uncovered
BEMAEEENEY or naked seeds and are called Gym-

Bryop! yles erns eed P ants
GKEM E?&#ﬁ% ﬁ?ﬁ%

Monocots

BFHEY

nosperms. The second group have
covered seeds and are called An-
giosperms.

Many naked seeds plants, the
Gymnosperms, have seed cones.
They are called conifers or, more
commonly, evergreens. The seeds are
located on the scales of the cones. The
leaves of conifers are needlelike and
remain green all year round. You may
be familiar with pines, spruce, fir, or
cedar which are all conifers.

All remaining plants belong to
the group called Angiosperms. These
plants have covered seeds. The seed
is surrounded by protective tissue
called fruit. Apples, blueberries, corn
kernels, and pea pods are all examples
of this protective fruit. Angiosperms
are also called flowering plants since
they produce flowers. These flowers
are the reproductive organs of the
plant.

Angiosperms may be either
monocots or dicots. These terms re-
fer to the structure of the seed. A pea-
nut is a dicot seed. There are two
halves to the seed. However, a corn
kernel has only one part. It is a mono-
cot seed.

There are other easily noticeable
characteristics of monocots and di-
cots. Monocot leaves have veins that
run the length of the leaf, side by side.
Their flowers have three petals or
multiples of three (6,9, and so on).
Dicot leaves have branching veins.
The dicot flowers have four or five
petals or multiples of four or five.
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Angiosperms are also called
flowering plants.
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