
UNIT 19 BIOMES 

BIOMES 

The earth has many different environments that vary in temperature, water, light and 

other factors. Each of these habitats has distinct life forms living in it, forming complex 

communities of interdependent organisms. The complex community of plants and 

animals in a region and its climate is called a biome.  A biome is a large geographical 

region whose climate produces a characteristic type of plants, animals and ecosystem.  

There are two major world biomes: land biomes and aquatic (water) biomes 

THE SIX MAJOR LAND BIOMES 

1. Arctic tundra 

2. Taiga, coniferous forests 

3. Temperate deciduous forests 

4. Grasslands, prairie 

5. Tropical rainforest 

6. Desert 

 



THE MAJOR AQUATIC BIOMES 

Saltwater biomes: These include 

1. Oceans 

2. Coral Reefs 

3. Estuaries 

Freshwater biomes:  

1. Ponds and lakes 

2. Streams and rivers 

3. Wetlands (swamps, marshes, bogs) 

 



DESERT 

The desert is a harsh environment with very little rainfall and extreme temperatures of hot and 

cold. There is limited plant and animal life. Animals have live in deserts have adaptations to cope 

with lack of water and extreme temperatures. Many come out only at night. Some do not drink at 

all, they get their water from the food. Plants have spines, small round shapes, and no leaves, 

their stems are adapted for photosynthesis.  

 

 

 

Examples of some desert animals are:  

 

1. Coyote 

2. Armadillo 

3. Diamondback rattlesnake 

4. Dingo 

5. Bandicoot 

 

6. Hedgehog 

7. Lizard 

8. Spider 

9. Rat 

10. Hat 

 

 



ARCTIC TUNDRA 

The arctic is very cold, windy and snowy. Land within the Arctic Circle supports less life 

because of cold temperatures, strong wind and permanent frost. Animals show 

adaptations for the cold. They have thick coats that change color to white in winter as 

camouflage. Some animals hibernate during winter. Some show migration – they spend 

the summer, but leave in the winter for warmer climes. Plant adaptations – They are small, 

grow close together and near the ground. They have fuzzy covering. They have shallow 

roots. Trees are perennial, with pines.  

 

 

 

 

 

 

Some animals that live in the tundra biome are 

1. Arctic fox, wolf 
2. Arctic hare 
3. Beluga whale 
4. Arctic musk ox 
5. Lemming 
6. Moose 
7. Polar bear 
8. Reindeer 

 

 

  

 

 



TROPICAL RAINFOREST 

Rainforest are very dense, warm, wet forests. They have many varieties of plants and 

animals. There are 4 major levels of rainforests.  

1) Emergents – These are giant trees that are much higher than the average canopy 

height. Has birds, insects.  

2) Canopy – It is the top of most of the trees. Full of life insects, birds, reptiles, 

mammals.  

3) Understorey – A dark, cool environment under the leaves but over the ground.  

4) Forest floor – Teeming with animal life, especially insects and the largest animals 

in the rainforest.  

Animals that live in the rain forest are: 

1. Butterflies, insects  

2. Mammals – monkey, jaguar, opossum, platypus, gibbons, tigers.  

3. Birds – Eagles, macaw, toucan, scrub fowl  

4. Reptiles – Lizard, phyton, gecko,  

  

 



CONIFEROUS FOREST TAIGA 

The taiga biome is located in the 

sub-arctic regions. The winters are 

long, dry and cold. It has a lot of 

cone bearing trees called conifers. 

These are trees that have needle 

like leaves and are evergreen. 

Harsh winters and nutrient poor 

soils are the limiting factors in the 

Taiga. Plant species like pine, fir 

and cedar are common. Ferns, 

lichens and moss are present too. 

Animal species are moose, elk, beavers, snowshoe hares, grizzly bears, wolves are 

found. 

 

TEMPERATE DECIDUOUS FOREST 

This biome has 4 separate seasons. 

Temperate deciduous forests are 

located in the mid-latitude areas which 

means that they are found between the 

polar regions and the tropics. The 

temperature varies widely with cold 

winters and hot, wet summers. During 

the fall, trees change color and then 

lose their leaves. This is in preparation 

for the winter season. Because it gets 

so cold, the trees have adapted to the 

winter by going into a period of 

dormancy or sleep. They also have thick bark to protect them from the cold weather. 

Trees grow and flower, during the spring and summer growing season. 

Many different kinds of trees grow in deciduous forests. Most of the trees are broadleaf 

trees such as oak, maple, beech, hickory and chestnut. There are also plants like 

mountain laurel, azaleas and mosses. 

 



AQUATIC BIOMES 

The aquatic biome is definitely the largest biome out there. Water covers nearly 75 

percent of the earth's surface, in the form of oceans, lakes, rivers. The aquatic biome can 

be divided into two categories: salt water and fresh water.  

SALT WATER BIOMES 
 
OCEANS 

Oceans are the largest ecosystems on earth. Algae, sea snails, octopuses, fish, 
crustaceans (crabs, lobsters) sea anemones, sharks, whales, seaweed and much, 
much more. Many bacteria and fungi are also found.  
 
PLANKTON, NEKTON AND BENTHOS 

 
Plankton: Plankton are all the creatures of the sea that rely on tides to move them from 
place to place. It consists of algae and small animals that float near the water surface 
carried by the stream. 
 
Nekton: These are all the creatures of the sea that can swim on their own without the 
help of tides. The nekton is composed of animals that actively swim and dive in water, 
like fishes, turtles, whales, sharks etc. 
 
Benthos or Bottom Dwellers: These are animals that live at the bottom of the sea. 
These include many echinoderms, mollusks, crustaceans, bottom dwelling fishes. Since 
there is very little light at this level, they cannot perform photosynthesis and use the 
nutrients present at this level/ 
 

CORAL REEF 

Coral reefs are warm, clear, shallow, 
ocean habitats that are rich in life. The 
structure of a coral reef is formed from 
coral polyps (they are tiny animals that 
live in colonies) when the polyps die, 
they leave a hard, stony, branching 
structure made of limestone. The 
largest coral reef is the Great Barrier 
Reef off the coast of Australia. The coral 
reef is a very delicate biome and is 
being threatened due to pollution and 
environmental changes.  
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Animals in this complex habitat are  

1. Sponges  
2. Fish: reef sharks, groupers, clown fish, eels, snapper, scorpion fish.  
3. Jelly fish, anemones, sea stars, crustaceans, like crabs, lobsters, shrimp  
4. Turtles, sea snakes, snails  
5. Mollusks – Octopuses, nautilus, claims, whelk 

ESTUARIES 

An estuary is where a stream or river merges with the ocean. The mixing of fresh and 
salt water creates a unique salt concentration that is found nowhere else in the world. A 
variety of worms, oysters, crabs and different kinds of waterfowl like herons, ducks and 
geese are found. 

 

FRESH WATER BIOMES 

POND AND LAKES 

Ponds and lakes support similar organisms but ponds don't stick around for very long. 

Ponds are often seasonal, meaning they are created in the rainy seasons and often dry 

up after a few months. Lakes, on the other hand, will often survive for hundreds of years. 

Ponds are teeming with both animal and plant life. Some animals live in the water (fish, 

tadpoles), some live above the water (ducks, insects) and others live in the area 

surrounding the pond (raccoons, earthworms). Plants make adaptations to being more in 

water. They have shallow roots, and their leaves may float on water (water lilies)  

Animals found in a pond biome 

 

1) Swans  

2) Frogs and toads  

3) Snails 

4) Turtles  

5) River otter  

6) Mosquito 

7) Muskrat, newt  

8) Heron, egret  

9) Flamingo  

10) Fly 

 

 

http://www.kidzworld.com/article/824-when-it-rains-it-pours
http://www.kidzworld.com/article/824-when-it-rains-it-pours


STREAMS AND RIVERS 

 

A stream or river can be started in a lot of different ways. Some are the product of a 

natural spring bubbling out of the earth. Others find their way out of a mountain lake. 

Then there are the streams and rivers started by melting snow. Many freshwater fish 

can be found in streams and rivers, such as trout and salmon. Algae, fungi and other 

plant life can also be found here.  

 
WETLANDS  

Wetlands are areas of standing water that support aquatic plants. Marshes, swamps, and 

bogs are all considered wetlands. Plants adapt to moist and humid conditions. The 

waterlogged area in marshes usually has low growing plants like grasses & sedges. There 

are usually very few trees in marshes. There is a lot of species diversity in wetlands. 

Animals like amphibians, reptiles, birds are found. Pond flies and black spruce trees are 

seen. 
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Animals in marshlands 

1. some live in water – fish, crabs, shrimp, tadpoles, insect larva 

2. Some live at the surface of the water- frogs, turtles, beavers.  

3. Some live above the water – birds, insects frogs 

4. Some live in the spongy areas of land surrounding the swamp – raccoons, 

opossums, muskrats, deer, snails, earthworms.  

  



BIOTIC AND ABIOTIC FACTORS 

Biotic factors – these are living factors. Plants, animals, fungi, protists, bacteria are all 

biotic or living factors. Biotic factors are all the living things / or their materials that directly 

or indirectly affect an organism in its environment. This would include organisms, their 

parts, their presence and interactions and wastes. Factors like disease, parasitism are 

predation (one animal eating another) would also be classified as biotic factors. 

Abiotic factors – These are not alive. They are the non-living factors that affect living 

organisms. Environmental factors like habitat (pond, lake, ocean desert, mountain) or 

weather such as temperature, cloud cover, rain, snow, hurricanes are abiotic factors. 

Abiotic factors are those non-living physical and chemical factors which affect the ability 

of organisms to survive and reproduce. e.g. light intensity, temperature range, type of soil 

or rock, water availability, dissolved gases, level gases, level of pollutant. 

Biotic and abiotic factors combine to create an ecosystem. An ecosystem is a community 

of living and non-living considered as a unit. If a single factor is changed, perhaps by 

pollution, the whole system can be altered. For example, humans can change 

environments through farming or irrigating. Another example, acid rain in certain areas 

has resulted in the decline of fish population in the waters. 

 

  

 
 
 
 



Major Biomes of the World 

 
A biome is a large ecosystem where plants, animals, insects, and people live in a 

certain type of climate. If you were in northern Alaska, you would be in a frosty biome 

called the Arctic tundra. If you jumped on a plane and flew to Brazil, you could be in a 

hot and humid biome called the tropical rainforest. The world contains many other 

biomes: grasslands, deserts, and mountains, to name a few. The plants and animals 

living in each are as different as their climates. 

Arctic Tundra 
The Arctic tundra is a cold, vast, treeless area of low, swampy plains in the far north 

around the Arctic Ocean. It includes the northern lands of Europe (Lapland and 

Scandinavia), Asia (Siberia), and North America (Alaska and Canada), as well as most 

of Greenland. Another type of tundra is the alpine tundra, which is a biome that exists at 

the tops of high mountains. 

Special features: 

This is the earth's coldest biome. Since the sun does not rise for nearly six months of 

the year, it is not unusual for the temperature to be below -30°F in winter. The earth of 

the Arctic tundra has a permanently frozen subsoil, called permafrost, which makes it 

impossible for trees to grow. Frozen prehistoric animal remains have been found 

preserved in the permafrost. In summer, a thin layer of topsoil thaws and creates many 

pools, lakes, and marshes, a haven for mosquitoes, midges, and blackflies. More than 

100 species of migrant birds are attracted by the insect food and the safe feeding 

ground of the tundra. Other animals that live in this biome include polar bears, Arctic 

foxes, caribou, and grey wolves. Plants that you might find include small shrubs and 

cushion plants, and the lichen which cover the many rocks on the tundra's terrain.  

Coniferous Forest 
The coniferous forest biome is south of the Arctic tundra. It stretches from Alaska 

straight across North America to the Atlantic Ocean and across Eurasia. The largest 

stretch of coniferous forest in the world, circling the earth in the Northern Hemisphere, is 

called the “taiga.” It supplies the bulk of the world's commercial softwood timber, which 

is used to make paper. 

Special features: 

These forests consist mainly of cone-bearing trees such as spruce, hemlock, and fir, 

which are well suited to the cold climate. The soil is not very fertile, however, because 

there are no leaves to decompose and enrich it. Some animals that thrive in this biome 



are the ermine, the moose, the red fox, the snowshoe rabbit, and birds such as the 

crossbill and the great horned owl. 

Deciduous Forest 
This biome is in the mild temperate zone of the Northern Hemisphere. Major regions are 

found in eastern North America, Europe, and eastern Asia. 

Special features: 

Deciduous trees lose their leaves in fall. The natural decaying of the fallen leaves 

enriches the soil and supports all kinds of plant and animal life. The deciduous forest is 

a lively place, where oak, beech, ash, and maple trees are typical, and wildflowers, 

berries, and many types of insect and animal life abound. But the fertile soil is also good 

for people, and in Europe most of the deciduous forest has been destroyed to make 

room for farms and homes. In the U.S., the deciduous forest is a home for deer, 

American gray squirrels, wood mice, rabbits, raccoons, woodpeckers, cardinals, and 

finches, to name a few. 

Desert 
A desert is an area where little or no life exists because of a lack of water. Scientists 

estimate that about one-fifth of the earth's land surface is desert. Deserts can be found 

on every continent except Europe. There are two different kinds: hot and dry (such as 

the Arabian and Sahara deserts) and cold and dry (such as Antarctica and the Gobi 

desert).In North America, there are four major deserts: the Great Basin, the Mojave, the 

Sonoran, and the Chihuahuan. All but the Great Basin are hot deserts located in Mexico 

and the southwestern part of the United States. The Great Basin covers parts of Idaho, 

Nevada, Oregon, and Utah, and is considered a cold desert. 

Special features: 

The lack of water and intense heat or cold, make this biome inhospitable to most life 

forms. Most of the plants you'll see in the desert are species of cactus. You might come 

across yucca, aloe, octillo plants, or the tall saguaro cacti. A few animals—mainly 

reptiles, like snakes and lizards, and amphibians, like frogs and toads—are well 

adapted to the hot desert. Another famous desert animal is the camel, which can make 

water from the fat it stores in its hump. The Emperor and Adélie penguins are well-

known animals living at the edge of the Antarctic desert. 



Grasslands 
Grasslands are places with hot, dry climates that are perfect for growing food. They are 

known throughout the world by different names. In the U.S. they are called prairies and 

extend from the Midwest to the Rocky Mountains. In South Africa, grasslands are called 

the veld. Hot, tropical grasslands called savannas are found in South America and 

Africa. In Eurasia, temperate zone grasslands are called steppes; in South America, 

pampas. 

Special features: 

This inland biome is made of vast areas of grassy field. It receives so little rain that very 

few trees can grow. The U.S. prairies are used to graze cattle and to raise cereal crops. 

There is little variety of animal life. Some original prairie animals like the wolf and bison 

have come close to being eliminated from the habitat by hunters. Today, some of the 

most common grassland animals include the prairie dog and the mule deer in North 

America, the giraffe and the zebra in Africa, and the lion in Africa and Asia. 

Mountains 
Mountains exist on all the continents of the earth. Many of the world's mountains lie in 

twogreat belts. The Circum-Pacific chain, often called the Ring of Fire, runs from the 

west coast of the Americas through New Zealand and Australia and up through the 

Philippines to Japan. The other major belt, called the Alpine-Himalayan, or Tethyan, 

system, stretches from the Pyrenees in Spain and France through the Alps and on to 

the Himalayas before ending in Indonesia. 

Special features: 

Mountains are usually found in groups called chains or ranges, although some stand 

alone. A mountain biome is very cold and windy. The higher the mountain, the colder 

and windier the environment. There is also less oxygen at high elevations.The animals 

of this biome have adapted to the cold, the lack of oxygen, and the rugged landscape. 

They include the mountain goat, ibex (wild goat), sheep, mountain lion, puma, and yak. 

All of them are excellent climbers, which means they can move freely in the steep, rocky 

landscape. Types of plants vary depending on geographic location and altitude. Lower 

elevations are commonly covered by forests, while very high elevations are usually 

treeless 

 
 
 
 
 



Rainforests 
Tropical rainforests are found in Asia, Africa, South America, Central America, and on 

many of the Pacific islands. They are often found along the equator. Almost half of the 

world's tropical rainforests are in the South American country Brazil. There are other 

types of rainforests around the world, too. For example, northern Australia has a “dry 

rainforest” that experiences a dry season each year, and the rainy Pacific Northwest in 

the United States has a “temperate rainforest” that is made up of evergreen trees. 

Special features: 

Tropical rainforests receive at least 70 inches of rain each year and have more species 

of plants and animals than any other biome. Many of the plants used in medicine can 

only be found in tropical rainforests. The combination of heat and moisture makes this 

biome the perfect environment for more than 15 million plants and animals. The thick 

vegetation absorbs moisture, which then evaporates and completes the cycle by falling 

again as rain. 

A rainforest grows in three levels. The canopy, or tallest level, has trees between 100 

and 200 feet tall. They block most of the sunlight from the levels below. The second 

level, or understory, contains a mix of small trees, vines, and palms as well as shrubs 

and ferns. The third and lowest level is the forest floor, where herbs, mosses, and fungi 

grow. Rainforests are an endangered biome. People have cut the trees and sold the 

wood for firewood, building materials, and paper. Parts of the rainforest have been 

burned to make space for grazing and farming. Every minute, approximately 30 acres of 

rainforest are destroyed. The large amounts of carbon dioxide that are released due to 

the cutting and burning of rainforests contribute to the greenhouse effect. Some of the 

animals of the tropical rainforest are the anteater, jaguar, brocket deer, lemur, 

orangutan, marmoset, macaw, parrot, sloth, and toucan. Among the many plant species 

are bamboo, banana trees, rubber trees, and cassava. 



ANIMAL AND PLANT ADAPTATIONS IN BIOMES 

ARCTIC TUNDRA  
Animals 

Not many kinds of animals live year-round in the Arctic tundra. Most birds and mammals 

only use the tundra as a summer home. Mammals that do live year-round in the tundra 

include the muskox, Arctic wolf, and brown bear; and each has its own way of adapting 

to the extreme climatic conditions. Animals need to find ways to stay warm and to 

provide nourishment for themselves in order to survive the long, cold, winter months.  

    

Animal adaptations 

Migration and hibernation are examples of behavioral adaptations used by animals in 

the Arctic tundra. The fact that many animals do not live year-round in the tundra means 

they leave or migrate for a length of time to warmer climates. 

Hibernation is a combination of behavioral and physical adaptations. For example, 

during the summer the brown bear's behavior is to eat just about anything it can find; 

then it hibernates, or sleeps, during the winter. The bear's physical adaptation allows 

the food eaten during the summer to be stored as a layer of fat underneath its skin. The 

layer of fat insulates the bear from the cold. While in hibernation the fat is slowly 

converted into energy that maintains life.  

A physical adaptation used by the Musk Ox is the growth of two layers of fur--one short 

and the other long. Air is trapped in the short layer of fur and is warmed by body heat. 

The warmed air, trapped close to the body, acts as insulation from the cold. The layer of 

long fur protects the Musk Ox from the wind and water. In addition to thick layers of fur, 

the Musk Ox relies on another physical adaptation to help it survive. The hooves of the 

Musk Ox are large and hard. During the winter months, this adaptation allows the Musk 

Ox to break the ice and drink the water underneath. 



ARCTIC TUNDRA 

Plants 

Plants need warmth and sunlight to grow and reproduce. In the Arctic tundra, warmth 

and sunlight are in short supply, even in the summer. The ground is frequently covered 

with snow until June, and the Sun is always low in the sky.  

Only plants with shallow root systems grow in the Arctic tundra because the permafrost 

prevents plants from sending their roots down past the active layer of soil. The active 

layer of soil is free from ice for only 50 to 90 days.  

Arctic plants have a very short growing season. However, in spite of the severe 

conditions and the short growing season, there are approximately 1,700 kinds of plants 

that live in the Arctic tundra. Some of the plants that live in the Arctic tundra include 

mosses, lichens, low-growing shrubs, and grasses--but no trees. In fact, "tundra" is a 

Finnish words which means "treeless".  

Plant Adaptations 

Growing close together and low to the ground are some of the adaptations that plants 

use to survive. This growing pattern helps the plant resist the effects of cold 

temperatures and reduce the damage caused by the impact of tiny particles of ice and 

snow that are driven by the dry winds. Plants also have adapted to the Arctic tundra by 

developing the ability to grow under a layer of snow, to carry out photosynthesis in 

extremely cold temperatures, and for flowering plants, to produce flowers quickly once 

summer begins. A small leaf structure is another physical adaptation that helps plants 

survive. Plants lose water through their leaf surface. By producing small leaves the plant 

is more able to retain the moisture it has stored.  

 



DECIDUOUS FOREST 

Animals 

A wide variety of mammals, birds, insects, and reptiles can be found in a deciduous 

forest biome. Mammals that are commonly found in a deciduous forest include bears, 

raccoons, squirrels, skunks, wood mice, and, in the U.S., deer can be found in these 

forests. While bobcats, mountain lions, timberwolves, and coyotes are natural residents 

of these forests, they have nearly been eliminated by humans because of their threat to 

human life. Other animals that were native to this biome, such as elk and bison, have 

been hunted to near extinction. 

Animal Adaptations 

Migration and hibernation are two adaptations used by the 

animals in this biome. While a wide variety of birds migrate, many 

of the mammals hibernate during the cold winter months when 

food is in short supply.  

Another behavioral adaptation some animals have adopted is 

food storage. The nuts and seeds that are plentiful during the 

summer are gathered by squirrels, chipmunks, and some jays, 

and are stored in the hollows of trees for use during the winter 

months. Cold temperatures help prevent the decomposition of the nuts and seeds.  

Plants 

Trees of this biome include both broadleaf, deciduous trees, such as maple, oak, 

hickory, and beech, and evergreens, such as hemlock, spruce, and fir. A deciduous 

forest typically has three to four, and sometimes five, layers of plant growth.  

Tall deciduous trees make up the top layer of plant growth, and they create a 

moderately dense forest canopy. Although the canopy is moderately dense, it does 

allow sunlight to reach the forest floor. This sunlight allows plants in the other layers to 

grow. The second layer of plant growth includes saplings and species of trees that are 

naturally shorter in stature. A third layer (or understory) would include shrubs. Forest 

herbs, such as wildflowers and berries, make up a fourth layer. During the spring, 

before the deciduous trees leaf out, these herbs bloom and grow quickly in order to take 

advantage of the sunlight. A fifth layer would include mosses and lichens that grow on 

tree trunks.  

 

 



Plant adaptations 

In the spring, deciduous trees begin producing thin, broad, 

light-weight leaves. This type of leaf structure easily 

captures the sunlight needed for food production 

(photosynthesis). The broad leaves are great when 

temperatures are warm and there is plenty of sunlight. 

However, when temperatures are cold, the broad leaves 

expose too much surface area to water loss and tissue 

damage. To help prevent this damage from occurring, 

deciduous trees make internal and physical adaptations 

that are triggered by changes in the climate.  

Cooler temperatures and limited sunlight are two climatic 

conditions that tell the tree to begin adapting. In the Fall, 

when these conditions occur, the tree cuts off the supply of water to the leaves and seals 

off the area between the leaf stem and the tree trunk. With limited sunlight and water, the 

leaf is unable to continue producing chlorophyll, the "green" stuff in the leaves, and as the 

chlorophyll decreases the leaves change color. The beautiful display of brilliant red, 

yellow, and gold leaves, associated with deciduous forests in the fall, is a result of this 

process. Most deciduous trees shed their leaves, once the leaves are brown and dry. 

 

 

 



DESERT 

Animals  
At first glance, deserts may appear to be without animal life. However, deserts are 
home to many reptiles, insects, birds, and small mammals. The kangaroo mice of North 
America and the bilby and red kangaroo of Australia are just a few examples of small 
mammals that live in the desert. Most large animals have not adapted to desert life. 
Their size prevents them from finding shelter from the Sun's heat and they are not able 
to store water for future use. Animals that do survive in the desert have developed a 
number of adaptations. Photo: Red Kangaroo. 

Animal adaptations 

The most universal behavioral adaptation used by small 
mammals, reptiles, and insects to deal with high 
temperatures is staying in the shadow (shade) of plants 
or rocks, thus avoiding the direct rays of the Sun. These 
animals also seek shelter by burrowing into the ground. 
Just as a basement room is cooler than an above-ground 
room, a burrow, even a few feet underground, can 
decrease the temperature by several degrees. Another 
behavioral adaptation used by desert animals is to remain 
inactive during the hot daylight hours. They hunt at night when temperatures are cool and 
when there is less risk of losing precious body water. Animals that use this adaptation are 
referred to as nocturnal. Some animals get all of the water they need from the insects, 
bulbs, and seeds they eat. They will not drink water even when it is available. 

Some animals have developed salt glands, a physical adaptation that allows the 
secretion of salt without the loss of water. The absence of sweat glands, and the 
concentration of urine are other physical adaptations made by desert animals. Because 
fat intensifies heat, a unique physical adaptation of some desert animals is the storage 
of fat in humps or tails, rather than throughout the entire body.  

Plants  
Short grasses, sagebrush, creosote bushes, and cacti are just a few of the plants that 
can be found in the desert. Plant abundance and variety are determined by the 
geographic location of the desert. Although short grasses can be found in nearly all 
desert locations, the saguaro cactus is unique to the Sonoran Desert, and the spiniflex 
is associated with the Australian Desert. 

 

 



Plant adaptations 

 

 

Because of the dry climate, plants have developed a number of different methods of 

capturing water. Some plants have developed long (20-30 foot) taproots that go deep into 

the ground and tap into groundwater sources. Other plants have developed extensive 

horizontal root systems. These horizontal root systems lie just below the surface and 

extend far beyond the plant canopy. When it rains the numerous tiny roots capture the 

water. The mulga tree's root system lies close to the base of the tree. The tree survives 

because it has developed its own unique system of collecting water. The tree's numerous 

tiny leaves grow upward. When it rains the leaves capture the water and funnel it down 

along the branches to the center of the tree. The water then falls to the ground near the 

trunk of the tree where tree roots are concentrated. li 

Another common physical adaptation is the ability of desert plants to store water in their 

roots, stems, leaves, or fruit. Plants that store water in this way are referred to as 

succulents, and they include cacti. 

Desert plants retain moisture by limiting water loss through their leaf surface. Many plants 

accomplish this by adapting the size, sheen, or texture of their leaves. Small leaves or 

spines limit the amount of surface area exposed to the drying heat. Glossy leaves reflect 

the Sun's radiant heat reducing leaf temperatures and evaporation rates. Waxy leaves 

prevent moisture from escaping. Water escapes from leaves through the stomata, or leaf 

pores. A behavioral adaptation used by some plants is to only open leaf pores during the 

night when air temperature is cool and evaporation rate is low. 



TAIGA / CONIFEROUS FOREST 

Animals  
The cold climate of the taiga prevents many animals 
from living there year-round. Some of the large 
animals found in the taiga include moose, deer, and 
bears. Examples of smaller animals that live in the 
taiga are bobcats, squirrels, chipmunks, ermine, and 
moles. 

The taiga is home to many insects and birds such as 
the bald eagle, chickadee, woodpeckers, and 
warblers. The bogs and ponds, found throughout the 
taiga during the summer, provide a wonderful 
breeding place for a wide variety of insects. Many migratory birds come to the taiga to 
nest and feed on the huge insect population. 

Animal adaptations 
Most animals migrate to warmer climates once the cold weather begins. Some animals 
have adapted to life in the taiga by hibernating when temperatures drop. Other animals 
have adapted to the extreme cold temperatures by producing a layer of insulating 
feathers or fur to protect them from the cold.  

In some instances, the adaptation of a seasonal change in color of feathers or fur 
protects the animal from its predators. The ermine, a small mammal, is a good example 
of this adaptation. Its dark brown summer coat changes to white in the winter. This 
adaptation helps the ermine blend into its surroundings and makes it more difficult for 
the ermine's predators to spot them.  

Plants  
Because the climate of the taiga is very 
cold, there is not a large variety of plant life. 
The most common type of tree found in the 
taiga is the conifer--trees that have cones. 
Four kinds of conifers are common in the 
taiga. Three of the common conifers are 
evergreens; spruce, fir, and pine. The fourth 
common conifer is the tamarack, or larch, a 
deciduous tree. Under certain conditions, 
broadleaf trees, such as birch and aspen, 
are able to survive the harsh climate of the 
taiga.. 



Plant adaptations 

Evergreens use a wide variety of physical adaptations. Some of these adaptations include 
their shape, leaf type, root system, and color. Their name, evergreen, describes an 
important adaptation. They are always--or ever green. Because they don't drop their 
leaves when temperatures cool, they don't have to regrow them in the spring.  

Growing new leaves takes a lot of energy. Plants get their energy from the soil and from 
the Sun. Soil is a source of nutrients. Sunlight is necessary for photosynthesis to take 
place in the plant. The taiga soil doesn't contain many nutrients, and the Sun usually 
remains low in the sky. These two factors limit the amount of energy available to the tree. 
By keeping their leaves, the evergreens are able to use that limited energy for structural 
growth rather than producing leaves.  

 

Although the taiga has moderately high precipitation, the ground freezes during the winter 
months and plant roots are unable to get water. The adaptation from broadleaf to narrow 
needle-like structures limits water loss through transpiration. Evergreen needles do not 
contain very much sap. This limits the risk of needle damage from freezing temperatures. 
The needles do, however, contain a chemical that repels animals who would eat the 
needles. The dark green color of the needles absorbs the sunlight, and since the needles 
are always present, once temperature start to get warm, photosynthesis quickly begins. 
The conical shape of the evergreens allows the snow to slide off the branches rather than 
pile up. If the snow can't pile up on the branches, there is less risk of broken branches 
due to the weight of the snow.  



TROPICAL RAINFOREST 

Animals 
Tropical rainforests support a greater number and variety of animals than any other 
biome. One of the reasons for this great variety of animals is the constant warmth. 
Tropical rainforests also provide a nearly constant supply of water and a wide variety of 
food for the animals. Small animals, including monkeys, birds, snakes, rodents, frogs, 
and lizards are common in the tropical rainforest. Many of these animals and a 
multitude of insects never set foot on the ground. The animals use the tall trees and 
understory for shelter, hiding places from their predators, and a source of food. 

Animal adaptation 
Because there are so many animals competing for food, many 
animals have adapted by learning to eat a particular food eaten 
by no other animal. Toucans have adapted by developing long, 
large bill. This adaptation allows this bird to reach fruit on 
branches that are too small to support the bird's weight. The bill 
also is used to cut the fruit from the tree. 

The sloth uses a behavioral adaptation and camouflage to 
survive in the rainforest. It moves very, very slowly and spends 
most of its time hanging upside down from trees. Blue-green 
algae grows on its fur giving the sloth a greenish color and 
making it more difficult for predators to spot.  

Plants 
Although tropical rainforests receive 12 hours of sunlight daily, less than 2% of that 
sunlight ever reaches the ground. The tropical rainforest has dense vegetation, often 
forming three different layers--the canopy, the understory, and the ground layer. 
Frequently, people think of the tropical rainforest as a "jungle" where plant growth is 
dense even at ground level. However, the canopy created by the tall trees (100-120 
feet) and the understory, prevents sunlight from reaching the ground. The soil is, 
therefore, always shaded, and very little vegetation is able to survive at ground level. 

 

Vegetation can become dense at ground level near riverbanks and on hillsides. Hillsides 
have more plant growth because the angle of the growing surface allows sunlight to 
reach lower layers of the forest. Riverbeds break up the forest canopy so that smaller 
plants can get the needed sunlight. 



Plant adaptation 
Plant survival in a tropical rainforest depends on the plant's ability to tolerate constant 
shade or to adapt strategies to reach sunlight. Fungus is a good example of a plant that 
flourishes in warm, dark places created by the forest canopy and understory.  

 

Competition for sunlight by plants is sometimes deadly. The strangler fig needs sunlight 

to grow and reproduce. Seeds falling to the ground quickly die in the deep shade and 

infertile soil of the tropical rainforest. So it has adapted. Its seeds are deposited on 

branches of host trees by birds and small animals that have eaten the fruit of the 

strangler fig. The seeds sprout and send a long root to the ground. This root rapidly 

increases in diameter and successfully competes for the water and nutrients in the soil. 

As the strangler fig matures, branches and leaves grow upwards creating a canopy that 

blocks sunlight from the host tree. Additional roots are sent out and wrap around the 

host tree, forming a massive network of roots that strangle and eventually kill the host.  

  

 

 

 

 



TROPICAL SAVANNAH / GRASSSLANDS 

Animals 
The species of animals in a savanna depends upon the geographic location of the 
biome. The African savannah, the savannah with which most people are familiar, is 
home to a wide variety of animals. A short list of some of those animals includes 
wildebeest, warthogs, elephants, zebras, rhinos, gazelles, hyenas, cheetahs, lions, 
leopards, ostrich, mousebirds, starlings, and weavers.  

Animal adaptations  
During the rainy season, birds, insects, and both large and small mammals thrive in the 
savannah, but the rainy season only lasts 6 to 8 months. During the dry season, surface 
water from the rain is quickly absorbed into the ground because the soil is extremely 
porous. Competition for water during the dry season is intense. Consequently, most 
birds and many of the large mammals migrate during the dry season in search of water. 
Because drought conditions are sometimes localized, the migration may be just to 
another area within the savannah. When drought conditions exist for a long time and 
over a wide area, the animals may migrate to another biome until the rainy season 
begins again. 

Although elephants do migrate, they have a physical 
adaptation that allows them to access water that is not 
available to other animals. Baobab trees store water in 
their large trunks. The elephant's physical strength and 
anatomy allow it to tear open the trunk of the baobab 
tree and to suck the water from it. An adaptation used by 
small burrowing animals is to remain dormant during 
times of drought--much like bears do during the winter in 
other biomes. 

During the dry season, lightning frequently ignites the brown, dry grasses that cover the 
savannah. Many of the animals have adapted to living with the fires. The ability to fly or 
to run fast enables most birds and large mammals to escape the flames. Some birds, 
such as the Fork-tailed Drongos, actually are attracted to the active fires. These birds 
feast on fleeing or flame-roasted insects. Although small burrowing animals may not be 
able to outrun the flames, they frequently survive the fire by digging beneath the soil 
and remaining there until the flames pass by them.  

 

 

 

 



TROPICAL SAVANNA / GRASSSLANDS 

Plants 
Grasses are the dominant plant life in the savanna. A wide variety of grasses grow in 
savannas, but different varieties are found in different savannas. Some grasses grow 6 
to 9 feet tall. 

Trees growing alone or in small clusters are also part of the savanna biome. In fact, 
without the trees, the savanna biome would be considered a prairie. The variety of trees 
in a particular savanna is dependent upon the geographic location of the savanna. The 
acacia and baobab trees are common in African savannas. 

Plant adaptations 
In order for the grasses to survive the dry season and the periodic fires, they have 
developed an adaptation that allows them to grow quickly when there is adequate 
water. Then when water becomes scarce, the grasses turn brown to limit water loss. 
They store necessary moisture and nutrients in their roots while they await the return of 
the rainy season. With food and water reserves stored below ground, the grasses are 
able to survive the effects of fire as well. In fact, fire stimulates new growth and 
replenishes the soil with nutrients. 

 

The baobab tree has adapted to the savanna biome by only producing leaves during the 
wet season. When leaves do grow, they are in tiny finger-like clusters. The small size of 
the leaves helps limit water loss. Another adaptation that enables the baobab tree to 
survive the long months of drought is its ability to store water in its large trunk.  

The acacia tree can survive drought conditions because it has developed long tap roots 
that can reach deep, ground water sources. It is also fire resistant. Some varieties 
resprout from the root crown when the above ground portion of the tree is damaged by 
fire. Fire is not the only hazard faced by the acacia tree.  

The acacia tree has developed very useful physical and behavioral adaptations to 
discourage animals from eating its leaves. It developed long, sharp thorns and a 
symbiotic relationship with stinging ants. The ants live in acacia thorns they have 
hollowed out, and they feed on the nectar produced by the tree. When an animal takes 



a bite of leaves (and thorns), it also gets a mouthful of angry, stinging ants. The ants 
defend their homes from other insects as well, thus protecting the acacia tree. 

 

Giraffes graze on the tops of the acacia, which results in the dome-shaped top 
characteristic of acadia trees. A behavioral adaptation aimed at preventing giraffe 
grazing is a chemical defense system that is triggered when the giraffe begins to munch 
on the leaves. First, a poisonous alkaloid that tastes nasty is pumped into the leaves. 
The giraffe only gets a couple of mouthfuls of leaves before the remaining leaves 
become inedible. Then, the tree warns other acacia trees in the area by emitting a 
chemical into the air. The other acacia trees respond by pumping alkaloid into their 
leaves 

 





 
 



 
 



 
 



 





 
 



 
 


