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Introduction

All organisms have a wide variety of traits. Some of these traits are easy
to observe, like color, shape, and size. Some traits might be harder to
observe, like an organism’s behavior or life cycle. Traits can even include
things that are inside an organism, like how its bones are shaped or what
its cells are like.

All organisms on Earth are related, but they are all different. There is

a lot of variation, or difference, among organisms. If you compare a
tomato plant and a giraffe, you will observe a lot of variation. Their traits
are very different.

Organisms of the same species have most of the same traits as each
other. Still, there is variation even among the individual organisms

in one species. If you compare two giraffes, you will still observe
variations. One giraffe might be taller or have darker spots.

Organisms inherit instructions for traits from their parents. This means
that offspring usually have traits that are similar to their parents’ traits.
Parents and offspring have more traits in common than other organisms
in the same species. That isn't the whole story, though. An organism’s
traits can be influenced by its environment. That means an organism
will usually be more like other members of its species living in the same
environment than like those in a different environment.
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This book is about 20 different species of organisms and their traits.

Here is what is in each entry:

Common name
for the species

Information about what
the species is like
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Bottlenose Dolphin

Bottlenose dolphins live in the ocean all over the world. They have long
bodies with two side fins and one top fin. They are gray in color. The
biggest ones can be twice as long as a tall person. Even though they live in
the water, dolphins breathe air. They have big brains and are very smart.

Life Cycle of a
Bottlenose Dolphin _
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death
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dult dolphins
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Variation in the Species

Bottlenose dolphins have variation in size and color. The dolphins in
some groups are larger than the dolphins in other groups. Bottlenose
dolphins also have different-sized beaks and fins. The genes that give
instructions for these traits are passed from parents to offspring.

Another way that bottlenose dolphins vary is that each one has its own
special whistle. Dolphins can tell each other apart by their whistles.

These dolphins show variation in color and beak size.

Bottlenose Dolphin 7
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Brain Coral

Brain corals are animals that live in warm ocean water. They form “heads,”
or rounded shapes that look like brains. Each head of brain coral is made
of many tiny animals that build a big skeleton for themselves. Brain corals
have small plant-like organisms called algae living inside them. The algae
help the coral animals get what they need to live and grow. Some brain
corals can live as long as 900 years.

These brain corals show variation in color and shape.

Life Cycle of a growth
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Variation in the Species

Although they often make round heads, brain corals can form lots of
different shapes. Sometimes they look more lumpy or flat. They vary in
color from orange to green to purple.

Brain corals can turn white because of changes in their environment.
This is called bleaching. If the ocean water gets too warm or polluted, it
can make the algae leave the brain coral. Once the algae leave, the brain
coral turns white. When a head of brain coral gets bleached, it is more
likely to die.

This is a close-up of
healthy brain coral.

This is a close-up of
+ brain coral that is
&+ getting bleached.

Brain Coral 9
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Denise’s Pygmy Seahorse

Denise’s pygmy seahorses are small fish that live on corals in the ocean.
They are about the size of a person’s fingernail. Their heads are shaped like
horse heads, which is why they are called seahorses. They use their snouts
to suck up tiny animals. Pygmy seahorses have thin bodies and tails that
can wrap around things and hold on. Female pygmy seahorses lay eggs,
and then the males carry the eggs in a special pouch. Once the eggs
hatch, the baby seahorses come out of the pouch and swim on their own.

Life Cycle of a Denise’s
Pygmy Seahorse
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Variation in the Species

Denise’s pygmy seahorses can be pink, yellow, or orange. They can
have smooth or bumpy skin. Their skin blends in with different kinds of
coral. The ones that live on pink, bumpy coral have pink, bumpy skin.
The snouts of Denise’s pygmy seahorses can be different sizes, from
short to medium. Some pygmy seahorses have bright red rings around
their mouths.

These photos show variation in the color and
skin texture of Denise’s pygmy seahorses.

Denise's Pygmy Seahorse 11
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Domestic Dog

Dogs have been living with humans for thousands of years. People keep
dogs as pets. Dogs also work on farms and help people who are blind.
Dogs can eat many different things, including other animals and plants.

They have a very good sense of smell.

These dogs look very different from each other,
but they are all the same species.
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Variation in the Species

Dogs have a lot of variation in traits like size, fur color, ear shape, and
tail length. You may have seen a tiny tan-colored pug and a big gray
Great Dane. These are both the same species, but they have very
different traits. Puppies get genes for traits like color and fur length
from their parents.

The dog at the bottom is the Humans brush and cut poodles’
offspring of the two dogs at the hair to make special styles.

top. One parent has lots of spots. Poodles inherit instructions

The other parent has no spots. for long, curly hair, but the

The offspring has some spots. Its hairstyles depend on the humans
number of spots is a trait that is in the poodles’ environment.

a mix of its parents’ traits.

Domestic Dog 13



14

Materials to be used solely for remote learning due to COVID-19

Giant Golden Orb-Weaving Spider

Giant golden orb weavers are some of the biggest spiders in the world.
The females can be up to 20 centimeters (8 inches) long. The males
are much smaller. Giant golden orb weavers make big webs that look
golden in the sunlight. They eat all kinds of flying insects. Some even
eat birds and snakes.

This photo
shows a male
sittingon a
female’s belly.
The male is tiny
compared to

the female.
Life Cycle of a Giant Golden
Orb-Weaving Spider
reproduction hatching
death
spiderling

adult spiders
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Variation in the Species

Most giant golden orb-weaving spiders have colorful markings on their
bodies. They have white, yellow, orange, and red markings on a black
background. Some spiders hatch with less colorful bodies. Body color is
a trait that the spiders inherit from their parents.

Giant golden orb weavers make silk with their bodies to build webs. They
can change the color of this silk to match the environment. They can
make a web that blends in with dark trees or a web that sparkles in the
sunlight to attract insects. Bees are attracted to the sparkly golden webs.
They come up to the webs to check them out. Then they get caught and
the spiders eat them!

The spider on
the right does
not have colorful
markings like the
one on the left.

Giant Golden Orb-Weaving Spider 15



Materials to be used solely for remote learning due to COVID-19

Giraffe

Giraffes are the tallest animals that live on land. They have very long
necks and legs. They live in hot, dry places with lots of grass and a few
trees. They use their long necks and huge tongues to eat leaves from the
tops of trees and grass from the ground. They have white fur with dark
orange or brown markings. They have short manes and small horns.
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Variation in the Species

Giraffes have a lot of variation in size, fur color, and markings. Some
giraffes have fur markings that are dark with straight edges. Other giraffes
have fur markings that are lighter with blurry edges. Some people think that
the groups of giraffes of different colors are different species. Some people
think that all giraffes are one species. Scientists are still investigating to
find out. Fur color and markings are traits that giraffes inherit from their
parents. Even within a group of giraffes that are all related, each individual

giraffe looks different.

These giraffes show variation in the color
and shape of their fur markings.

Giraffe 17
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Harlequin Ladybug

Harlequin ladybugs are small beetles that are found all over the world.
Their bodies are round, and they have two shiny covers that hide their
wings when they are not flying. Ladybugs eat many types of smaller
insects. Ladybugs lay their eggs near groups of small insects so that
when the eggs hatch, the offspring will have lots to eat.

Life Cycle of a hatching
Harlequin Ladybug
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death
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Variation in the Species

Harlequin ladybugs can be yellow, orange, red, or black. Some have no
spots, some have a few spots, and some have many spots. They are
poisonous and taste bad to most animals that try to eat them. As they
eat and grow, ladybugs get more poisonous.

Harlequin ladybugs rest together in large groups during the winter. That
is how they stay warm. You might see a pile of thousands of ladybugs in
arock or a dead tree. Ladybugs make special smells with their bodies
that they use to call each other to their winter meeting places. Being
able to make these special smells is a trait that ladybugs inherit from
their parents.

A n

These pictures show variation These harlequin ladybugs
in harlequin ladybugs. are resting and staying warm
inside a crack in a rock.

Harlequin Ladybug 19
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Harlequin Poison Frog

Harlequin poison frogs are small, brightly colored frogs that live in the
rain forest. They can be almost any color, and they often have stripes or
spots on their bodies. They get their name because they have poison on
their skin. Harlequin poison frogs eat a variety of small animals, such as
ants and termites. Most animals cannot eat these poisonous frogs.

Harlequin poison frogs can be many different colors.

Life Cycle of a ° hatching
Harlequin Poison Frog .t
reproduction
/‘tadpole
death

adult frogs
froglet
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Variation in the Species

The easiest variation to see in harlequin poison frogs is their color. There
is some variation in size and also in what they eat. Harlequin poison

frogs also raise their offspring in different places depending on their
environment. For example, if there are trees with leaves that catch
water, the frogs will lay their eggs in those pools of water.

Some of the animals that harlequin poison frogs eat are also poisonous.
They're not poisonous enough to hurt the frogs, though. In fact, the
frogs get their poisonous trait from their food. Harlequin poison frogs
are not poisonous until they eat poisonous animals. The frogs’ skin
becomes more poisonous when they eat more poisonous animals. The
strength of a frog’s poison is a trait that it gets from its environment.

This tadpole will grow into This frog has traits that are

a harlequin poison frog. similar to those of both its
parents (top row). Its body
color and spots are similar
to those of its parents.

Harlequin Poison Frog 21
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House Cat

House cats are the most common pets in the world. Cats hunt small
animals, and they are often awake at night. They can see very well in the
dark. Cats have fur to keep them warm and sharp claws and teeth to help
them hunt.

These kittens (bottom row) look like their parents (top row).

Life Cycle of a

House Cat
birth

. kitten growth
reproduction

death

young cat

growth
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Variation in the Species

House cats have a lot of variation in their traits. Orange tabby cats have
stripes like a tiger. Siamese cats have pale fur with dark markings that
make it look like they are wearing a mask and socks. Sphynx cats don't
have any fur at all. Cats have a lot of variation in size, ear shape, eye color,
and behavior.

Sometimes a cat is born with extra toes. This is called polydactyly.
Polydactyly is a trait that a cat can inherit from its parents. If two cats
with polydactyly reproduce, their offspring are more likely to have
polydactyly also.

This kitten got genes from both
parents. It has polydactyly like
one parent and long fur like the
other parent.

These two cats have
inherited very different
traits, but they are
both the same species.

House Cat 23
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Mexican Tetra

Mexican tetras are small fish that live in rivers and creeks. They are silver
or pink in color, and they have thin fins that are almost clear. Mexican
tetras eat insects, worms, and other small animals. They tend to live in
groups called schools.

This is a school of silver This is a close-up of a
Mexican tetras. pink Mexican tetra.
Life Cycle of a

Mexican Tetra .
hatching

egg
reproduction

death

.

young tetra

growth
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Variation in the Species

Mexican tetras can vary in size. They can also vary in color. Some of
them have clear bodies, so you can see their insides, while others
have silver skin that you can't see through.

Some Mexican tetras live in dark caves their whole lives. These fish
are born blind. Some of them don’t even have eyes. Blind Mexican
tetras have taste buds all over their heads. Blindness is a trait that
Mexican tetras inherit from their parents. Even if it moved to an
environment with light, a blind Mexican tetra could not learn to see.

This Mexican tetra has no eyes.
Both its parents (in the picture
at the left) also have no eyes.
It inherited the trait of having
no eyes from its parents.

Mexican Tetra 25
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Milk Snake

Milk snakes are colorful striped snakes that are found in many places

in North and South America. They can grow to be as long as 150
centimeters (b feet). They have smooth, shiny scales. Young milk snakes
eat slugs, worms, and insects. Full-grown milk snakes eat mice and frogs.
Milk snakes are not dangerous to humans.

These milk snakes show variation in color and markings.

Life Cycle of a hatching
Milk Snake
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Variation in the Species

There is a lot of variation in the color of milk snakes. Their stripes
can be orange, red, brown, pink, white, black, or yellow. Milk snakes
eat different kinds of food depending on their environment. Milk
snakes that live near creeks eat frogs and fish. Milk snakes that live
near fields eat mice.

Some milk snakes have coloring that makes them look a lot like
other kinds of snakes. For example, some milk snakes have stripes
that look the same as the stripes on a coral snake. Coral snakes are
deadly. The trait of looking like a coral snake may help milk snakes
scare away animals that might eat them. Those animals leave the
harmless milk snake alone because it looks like a deadly coral snake.
Milk snake colors come from genes they inherit from their parents.

This is a deadly coral snake. This is a harmless milk snake.
It inherited traits that make
it look like the coral snake.

Milk Snake 27
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Peafowl

Peafowl are big, colorful birds. The males are called peacocks, and the
females are called peahens. Peacocks are known for their huge, brightly
colored tails. Peahens are smaller and mostly brown. When they are
looking for mates, peacocks spread out their tail feathers into a big fan
shape. Peafowl only fly when they need to get away from danger or sleep
in a tree. They eat fruit, snakes, mice, and seeds.

peacock showing tail to peahen peahen and chick

hatching

Life Cycle of a Peafowl s
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Variation in the Species

Peacocks have some variation in how long their tail feathers are. There
are many different color variations in peafowl. Some have black on their
wings, and some have brown. Sometimes peafowl can be pure white.

Peacocks have about 200 tail feathers. About 150 of these feathers have
a big spot in the middle. These are called eyespots. There is variation in
how many eyespots peacocks have. Number of eyespots is a trait that
peacocks inherit from their parents.

These photos show variation in peacock traits.

Peafowl 29



30

Materials to be used solely for remote learning due to COVID-19

Peppered Moth

Peppered moths are named for the color of their wings: white with spots
that look like black pepper. Like all moths, they start out as caterpillars.
Peppered moth caterpillars look like twigs on a tree, which helps them
hide. The moths fly around mostly at night.

Life Cycle of a hatching

Peppered Moth . ’\
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death . .

caterpillar

growth
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Variation in the Species

Peppered moth caterpillars can be brown, gray, or green. The adult
moths can be white with a few black spots or black with only a little bit

of white. There is also variation in how long they spend as caterpillars
before they turn into moths. All caterpillars inherit instructions to turn
into moths within a certain amount of time. How long it takes depends on
the environment. If there is a lot of food, the caterpillars will eat a lot and
turn into moths quickly. If there is not much food, it will take longer for the
caterpillars to turn into moths. The trait of how long it takes to turninto a
moth results from both inheritance and interaction with the environment.

Peppered moth caterpillars can change color as they grow. While they are
growing, the caterpillars molt several times. This means that they grow out
of their skin and have to shed it like a shirt that is too small. If a caterpillar’s
environment changes, it can change the color of its skin when it molts. It
can grow new skin that blends in with its new environment.

These two peppered moth
caterpillars are different
colors. They blend in with the
plants in their environment.

This photo shows some
variation in peppered moth
color. One of the moths in
the photo is very hard to see.

Peppered Moth 31
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Pitcher Plant

Pitcher plants are not like most plants. They have special leaves that trap
insects! The leaves are shaped like a pitcher that might be used to serve
juice. That's how the plant gets its name. Pitcher plants get some of the
things they need to live and grow from the insects they trap.

\ ST ~ 4
7. 48 i
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This pitcher plant has
trapped an insect.

Life Cycle of a N\ growth
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Variation in the Species

Pitcher plants can grow to different sizes and have different numbers
of pitchers depending on their environment. A pitcher plant can make
many pitchers, or just one. The amount of sun that a pitcher plant gets
can have a big effect on its leaves. Plants that get a lot of sun will grow
strong and have many pitchers. Plants that get less sun will not have as
many pitchers. Pitcher plants also have some variation in color. Some
are more red and some are more green. Some even have stripes or spots.

These photos show variation in pitcher plant leaves.

Pitcher Plant 33
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Snapdragon Plant

Snapdragon plants have colorful flowers and grow in gardens and in the wild
around the world. They have tall stalks and their flowers have an interesting
shape. Some people think they look like little dragon heads with mouths that

can open.

Life Cycle of a
Snapdragon Plant growth
seedpod
seedling
seed
reproduction
growth

death

young plant

growth
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Variation in the Species

Snapdragon flowers have a lot of variation in color and shape. They can
be dark purple, orange, red, pink, white, or yellow. The plants also vary in
height, from 10 centimeters (4 inches) to 1 meter (3 feet).

Different species of insects are attracted by different colors of
snapdragon flowers. The color of a snapdragon’s flowers is a trait that
is inherited from its parents. A snapdragon’s flower color can be a mix
of its parents’ flower colors. If a snapdragon plant with red flowers and
a snapdragon plant with white flowers have offspring, the offspring will
have pink flowers.

The snapdragon with pink flowers is the offspring of the
snapdragon with white flowers and the snapdragon with red
flowers. Its flower color is a mix of its parents’ flower colors.

Snapdragon Plant 35
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Snowy Owl

Snowy owls are white with black markings and yellow eyes. They hunt
mice and other small animals. Unlike most owls, which only come out
at night, snowy owls hunt in the daytime and the nighttime. They live in
areas where it is usually cold. They can be up to 1.5 meters (5 feet) from
the tip of one wing to the tip of the other wing.
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Variation in the Species

Snowy owls can have different gray and black markings on their feathers.
They have something called a bib, which is an area of white feathers
under the face. The bib size can vary from owl to owl. Snowy owls hunt
different kinds of animals depending on where they live and what they
can find.

Snowy owls have 3-10 chicks at a time. Female owls inherit the trait of
laying several eggs at a time. The exact number of eggs goes up or down
depending on the environment. Some years, snowy owls are able to
find more food in their environment. During these years, they have more
chicks. How many eggs a snowy owl lays is a trait that results from both
inheritance and interaction with the environment.

This group of snowy
owls shows some
variation in color.

This owl has
three chicks.

Snowy Owl 37
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South American Scarab Beetle

Scarab beetles are big beetles with bright, shiny bodies. There is one
species of scarab beetle that lives in forests and fields in South America.
These scarab beetles eat the droppings of animals like sheep. They have
claws on their legs that they use for digging.

male scarab beetle and female scarab beetle

hatching
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Variation in the Species

South American scarab beetles can be different colors, such as gold,
red, green, brown, black, or blue. They eat different kinds of droppings
depending on what is available in their environment. They can have
different numbers of offspring depending on what they eat and where
they lay their eggs.

The male of the species has a horn on its head like a rhinoceros. Male
scarab beetles use their horns for fighting over mates and for digging
holes. All the male beetles inherit instructions to grow horns of a certain
size. The horns can grow to different sizes depending on how much food
there is in the environment. If there is a lot of food in a scarab beetle’s
environment, its horn grows bigger. The trait of horn size results from
both inheritance and interaction with the environment.

These photos show some scarab beetle variation.
The male on the top left has a large horn.

South American Scarab Beetle 39
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Tomato Plant

You may have tasted tomatoes cut
up in a salad or cooked in spaghetti
sauce. Tomatoes are the fruit of
the tomato plant, which has spiky,
bright-green leaves and grows

to about 1-3 meters (3-10 feet)
tall. Tomato plants are covered

in little hairs, and their leaves are
pPOISONOUS.

Life Cycle of a
Tomato Plant

seedling

reproduction growth

flower

young plant

adult plants growth
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Variation in the Species

Tomato plants all look similar, but they can make very different fruits. The
fruits of some tomato plants look like tiny yellow peas. Other tomato plants
have giant red fruits that wouldn't fit in your hand. There are black tomatoes,
green tomatoes, pink tomatoes, and purple tomatoes. Some are shaped like
bouncy balls, some look like torpedoes, and some are lumpy.

Humans have been growing tomatoes to eat for thousands of years. Over
that time, farmers have chosen tomatoes that have traits they want, such
as orange stripes, a sweet flavor, or a thin skin. When they reproduce,
tomato plants pass down the genes for these traits to their offspring.

These photos show variation in the fruits of tomato plants.

Tomato Plant 41
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White-Tailed Deer

White-tailed deer can be found in many parts of the world. They eat plants and
live in forests and grasslands. Deer have white spots when they are born. The
spots go away as they grow. Adult deer change from reddish to gray as they get
older. Male deer grow antlers that they use to fight for mates. Every year, the
antlers fall off and the deer grow new ones. White-tailed deer are very good at
jumping and swimming. When they are scared, they lift their white tails to warn
other deer of danger.

male white-tailed deer female white-tailed deer and fawn

Life Cycle of a

White-Tailed Deer
birth

growth
reproduction

death

adult deer

young deer

growth
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Variation in the Species

White-tailed deer can be bigger or smaller depending on how much food
is available in their environment. Some deer have longer fur, while others
have shorter fur. Every male deer has a different shape to its antlers.

The genes that give instructions for antler shape are passed down from
parent to offspring.

Every so often, a deer can be born with genes that give instructions for
an unusual color trait. These deer are mostly white. The white color of
these deer is an inherited trait.

These deer show some
variation in color.

These deer are the
offspring of two
white deer.
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44

Materials to be used solely for remote learning due to COVID-19

White Willow Tree

White willow trees are big, tall plants that grow in many places around the
world. They have long, thin leaves that are light green on top and white on the
bottom. White willow trees can grow to be 25 meters (80 feet) tall. Their flowers
are called catkins because they are long and fluffy like a cat’s tail. Willow trees
often grow in wet soil next to rivers and lakes.

large white willow tree small white willow tree
Life Cycle of a
rowth
White Willow Tree \
. fruit seeds
reproduction '
death R 5

o

flowers

growth

ault trees
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Variation in the Species

White willow trees have a lot of variation in size. They can grow very big if
they have enough space, water, and sunlight. They can stay small if they
do not have everything they need in their environment.

Willow trees have a chemical in their bark that helps the tree stay
healthy. Humans have used this chemical as medicine for thousands
of years. Now the chemical is used to make aspirin, which people take
for pain. Willow trees inherit the trait of making a certain amount of
this chemical. A tree can make more or less of the chemical depending
on the weather in the tree's environment. The trait of how much of the
chemical a tree makes results from both inheritance and interaction
with the environment.

catkins aspirin made
from willow bark

White Willow Tree 45
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Glossary

cells: tiny parts that make up
living things

compare: to notice how two or
more things are alike or different

environment: all the living and
nonliving things in an area

genes: instructions for making
a living thing that are in cells
and passed from parents to
offspring

inherit: to get something that
is passed down

investigate: to try to learn more
about something

life cycle: the changes

that happen in the life of an
organism, such as birth, growth,
and reproduction

observe: to use any of the five
senses to gather information
about something

offspring: living things that
come from parents

organism: a living thing, such as
a plant or an animal

reproduce: to make offspring
species: a group of organisms
that are closely related to each

other

trait: something that can be
observed about an organism,
such as color or size

variation: differences
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Inheritance
and Traits

Meet a tiny pink seahorse
and a giant striped spider.

This reference book is about 20 different organisms,
their life cycles, and how their traits vary. Big or small
all organisms have interesting traits. There can be a

lot of variation in those traits. Read about the traits of
some very different organisms.
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