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CHAPTER 1 ]
Biomes

Lesson Objectives

* Define biome.
* Explain how climate affects terrestrial biomes, and give examples of terrestrial biomes.
* Identify freshwater and marine biomes and relate them to sunlight and nutrients.

Lesson Vocabulary

* aphotic zone

* aquatic biome

¢ biome

e climate
 freshwater biome
e marine biome

* photic zone

e terrestrial biome

Introduction

Look at the two photos in Figure 1.1. The left photo shows a forest in South Carolina. The right photo shows
Death Valley, a desert in California. Both places are found at about the same latitude, or distance from the equator.
However, in many other ways, the two places could hardly be more different. What explains the differences? The
South Carolina forest is near an ocean, giving it a wet climate. Death Valley is the rain shadow of mountains, giving
it a very dry climate.

FIGURE 1.1

Two locations in the US at about 35 de-
grees North latitude: South Carolina for-
est (left) and California desert (right).

The two photos in Figure 1.1 represent two different biomes. A biome is a group of similar ecosystems with the
same general abiotic factors and primary producers. Producers are organisms that produce food for themselves and
other organisms. Biomes may be terrestrial or aquatic.
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Terrestrial Biomes

Terrestrial biomes are land-based biomes. They range from arctic tundra to tropical rainforests. Figure 1.2 shows
the locations of the world’s major terrestrial biomes.

FIGURE 1.2

Major terrestrial biomes
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Terrestrial Biomes and Climate

Plants are the primary producers in terrestrial biomes. They make food for themselves and other organisms by
photosynthesis. The major plants in a given biome, in turn, help determine the types of animals and other organisms
that can live there.

Which plants grow in a given biome depends mainly on climate. Climate is the average weather in a place over a
long period of time. The major climatic factors affecting plant growth are temperature and moisture.

Examples of Terrestrial Biomes

You can read about three different terrestrial biomes in Figure 1.3: tropical rainforest, temperate grassland, and
tundra. You can learn more about these and other terrestrial biomes by watching this video: http://www.youtube.c
om/watch?v=dTaWsFct32g .

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/fIx/render/embeddedobject/140776
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Tropical Rainforest I Temperate Grassland Tundra FIGURE 1.3
‘ = s =5 Terrestrial biomes include tropical rainfor-

est, temperate grassland, and tundra.

Aquatic Biomes

Aquatic biomes are water-based biomes. They include both freshwater biomes, such as rivers and lakes, and marine
biomes, which are salt-water biomes in the ocean. The primary producers in most aquatic biomes are phytoplankton.
Phytoplankton consist of microscopic bacteria and tiny algae that make food by photosynthesis. Unlike terrestrial
biomes, which are determined mainly by temperature and moisture, aquatic biomes are determined mainly by
sunlight and dissolved substances in the water. These factors, in turn, depend mainly on depth of water and distance
from shore.

Aquatic Biomes and Sunlight

Only the top 200 meters or so of water receive enough sunlight for photosynthesis. This part of the water is called
the photic zone. Below 200 meters, there is too little sunlight for photosynthesis to take place. This part of the water
is called the aphotic zone. In this zone, food must come from other sources. It may be made by chemosynthesis, in
which microorganisms use energy in chemicals instead of sunlight to make food. Or, food may drift down from the
water above.

Aquatic Biomes and Dissolved Substances

In addition to sunlight, aquatic producers also need dissolved oxygen and nutrients. Water near the surface generally
contains more dissolved oxygen than deeper water. Many nutrients enter the water from the land. Therefore, water
nearer shore usually contains more dissolved nutrients than water farther from shore.

Freshwater Zones

A lake is an example of a freshwater biome. Water in a lake generally forms three different zones based on water
depth and distance from shore.

* The shallow water near the shore is called the littoral zone. It has diverse community of organisms. There is
adequate light for photosynthesis and plenty of dissolved oxygen and nutrients. Producers include algae and
aquatic plants (see Figure 1.4). Animals in this zone may include insects, crustaceans, fish, and turtles.

* The top layer of water farther from shore is called the limnetic zone. There is enough light for photosynthesis
and plenty of dissolved oxygen. However, dissolved nutrients tend not to be as plentiful as they are in the
littoral zone. Producers here are mainly phytoplankton. A variety of zooplankton and fish also occupy this
zone.

* The deeper water of a lake makes up the profundal zone. There isn’t enough light for photosynthesis in this
zone, so most organisms here eat dead organisms that drift down from the water above. Organisms in the
profundal zone may include clams, snails, and some species of fish.
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FIGURE 1.4

Plants and algae are producers in the
littoral zone along the shore of this lake
in Iceland.

Ocean Zones

Zones in the oceans include the intertidal, pelagic, and benthic zones. The types of organisms found in these ocean
zones are also determined by such factors as depth of water and distance from shore, among other factors.

One of the most familiar ocean zones is the intertidal zone. This is the narrow strip along a coastline that is covered
by water at high tide and exposed to air at low tide. You can see an example of an intertidal zone in Figure 1.5. There
are plenty of nutrients and sunlight in the intertidal zone. Producers here include phytoplankton and algae. Other
organisms include barnacles, snails, crabs, and mussels. They must have adaptations for the constantly changing
conditions in this zone.

FIGURE 1.5

Intertidal zone along the North Sea in the Netherlands

Other ocean zones are farther from shore in the open ocean. All the water in the open ocean is called the pelagic
zone. It is further divided by depth:

* The top 200 meters of water is the photic zone. Producers here include seaweeds and phytoplankton. Other
organisms are plentiful. They include zooplankton and animals such as fish, whales, and dolphins.

* Below 200 meters is the aphotic zone. There are no primary producers here because there isn’t enough sunlight
for photosynthesis. However, the water may be rich in nutrients because of dead organisms drifting down from
above. Organisms that live here may include bacteria, sponges, sea anemones, worms, sea stars, and fish.

* The bottom of the ocean is called the benthic zone. It includes the sediments on the bottom of the ocean and
the water just above it. Organisms living in this zone include clams and crabs. They may be few in number
due to relatively scarce nutrients in this zone.

* There are many more organisms around deep-sea vents. Microorganisms use chemicals that pour out of the
vents to make food by chemosynthesis. These producers support large numbers of other organisms, including
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crustaceans and red tubeworms like those pictured in Figure 1.6.

FIGURE 1.6

Ocean vent biome

Lesson Summary

* A biome is a group of similar ecosystems with the same general abiotic factors and primary producers.

* Terrestrial biomes are determined mainly by temperature and moisture. Plants are the primary producers.
Examples of terrestrial biomes include tropical rainforests, temperate grasslands, and tundra.

* Aquatic biomes are determined mainly by depth of water and distance from shore. They include freshwater
and marine biomes.

Lesson Review Questions

Recall

1. What is a biome?
2. Identify three terrestrial biomes.
3. Describe the intertidal zone.

Apply Concepts

4. Randomly choose a location on the map in Figure 1.2. Identify its biome and then research that biome to find
out what plants and animals you might find there.

Think Critically

5. Explain the relationship between climate and terrestrial biomes.
6. Compare and contrast the photic and aphotic zones of a body of water.

Points to Consider

In all biomes, ecosystems need a constant input of energy. Matter, on the other hand, is constantly recycled in
ecosystems.

1. Where do most ecosystems get energy?
2. What are some examples of cycles of matter?
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