
Copy into Note Packet and Return to Your Teacher 

Chapter 17: Biological Communities 

Section 1: How Organisms Interact in Communities 
Objectives: 

• Describe coevolution. 
• Predict how coevolution can affect interactions bet ween species. 
• Identify the distinguishing features of symbiotic r elationships. 

Evolution in Communities 
Interactions Among Species 

• Some interactions among species are the result of a long evolutionary history in which 

many of the participants adjust to one another over time. 

• For example, natural selection has often led to a close match between the 

characteristics of the flowers of a plant species and its pollinators. 

• Back-and-forth evolutionary adjustments between interacting members of an ecosystem 

are called coevolution.  

Coevolution (Video Clip) 

How did the flower and the hummingbird coevolve? The flower developed attractive colors and 

nectar with just the right amount of sugar for their pollinators. The hummingbird’s long thin 

tongue and beak coevolved to fit into the flower so they could reach the nectar. 

Predators and Prey Coevolve 

• Predation  is the act of one organism killing another for food. 

• In parasitism  one organism feeds on and usually lives on or in another, typically larger, 

organism. 

• Parasites do not usually kill their prey (known as the “host”). Rather, they depend on the 

host for food and a place to live. 

Predation (Video Clip) 

How are a predator and prey’s population sizes related? An increase in the prey’s (hare) 

population results in an increase in the predator’s (lynx) population 1-2 years later. 

Plant Defenses Against Herbivores 

• Plants protect themselves from herbivores is with thorns, spines, and prickles. 

• Virtually all plants contain defensive chemicals that discourage herbivores called 

secondary compounds.  

• Each group of plants makes its own special kind of defensive chemical. 

Plant Protection Mechanisms (Video Clip) 

What are the 4 adaptations mentioned that plants have to protect themselves from herbivores? 

• Sharp thorns and spines 

• Sticky hairs and leaves 



• Tough leaves that make digestion difficult 

• Secondary chemical compounds that can be irritating, bad tasting or even poisonous 

How Herbivores Overcome Plant Defenses 
• Certain herbivores are able to feed on plants that are protected by particular defensive 

chemicals. 

• For example, the larvae of cabbage butterflies feed almost exclusively on plants of the 

mustard and caper families, which are toxic to many groups of insects. 

Symbiotic Species 

• In symbiosis two or more species live together in a close, long-term association. 

• Symbiotic relationships can be beneficial to both organisms or benefit one organism and 

leave the other harmed or unaffected. 

• Parasitism is one type of symbiotic relationship that is detrimental to the host organism. 

Symbiosis (Video Clip) – 3 forms of symbiosis 
        
         Parasitism        Commensalism         Mutualism 

 
Give examples of each: 

Parasitism: Mistletoe, tapeworms, TB bacteria 

Commensalism: Orchids, remora fish, intestinal bacteria 

Mutualism: Algae & bubble coral, lichens (algae & fungi), flowers & animal pollinators, pistol     

                   shrimp & Gobi fish, oxpeckers and oxen 

Mutualism 

• Mutualism is a symbiotic relationship in which both participating species benefit. 

• A well-known instance of mutualism involves ants and aphids. 

• Ants provide protection for the aphids. In return, the aphids produce honeydew, which 

the ants use as a food source. 

Commensalism 

• A third form of symbiosis is commensalism, a symbiotic relationship in which one 

species benefits and the other is neither harmed nor helped. 

• An example of commensalism is the relationships between certain small tropical fishes 

and sea anemones. 

• These fishes live among and are protected by the tentacles of the sea anemones, even 

though these tentacles would quickly paralyze other fishes. 
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Section 2 How Competition Shapes Communities     
Objectives:  

• Describe  the role of competition in shaping the nature of communities. 
• Distinguish  between fundamental and realized niches. 
• Describe  how competition affects an ecosystem. 
• Summarize  the importance of biodiversity. 

Common Use of Scarce Resources and Competition     

• When two species use the same resource, they participate in a biological interaction 

called competition.  

• Resources for which species compete include food, nesting sites, living space, light, 

mineral nutrients, and water. 

• Competition occurs for resources in short supply. 

Competition (Video Clip) 

Competitive exclusion may occur when 2 species share a fundamental niche. The better 

competitor for the limited food supply survives and the other dies out. 

Common Use of Scarce Resources and Competition (con t.) 

• The functional role of a particular species in an ecosystem is called its niche.  

• A niche may be described in terms of space utilization, food consumption, temperature 

range, requirements for moisture or mating, and other factors. 

• A niche is often described in terms of how the organism affects energy flow within the 

ecosystem in which it lives. 

Earthworm Niche 

• Every organism has a niche, or job, in the ecosystem. 

• An earthworm’s niche includes many activities that  

      enhance the soil. 

o Brings minerals to the soil’s surface 

o Carries dead plant matter underground 

o Helps air and water penetrate soil 

 

Niche (Video Clip) 

• The niche of a species includes its habitat, food and 

predators as well as the species with which it competes.  

• The term fundamental niche describes the full range of conditions 

a species can tolerate and the resources it can use. 

• The term realized niche describes the resources and conditions 

the species actually uses.  

• Realized niches cannot overlap. 



Size of a Species’ Niche 

• The niche of a species is influenced by several variables. 

• These variables include the temperature it prefers, the time of year it breeds, what it 

likes to eat, and where it finds its food. 

• The entire range of resource opportunities an organism is potentially able to occupy 

within an ecosystem is its fundamental niche. 

Dividing Resources Among Species 

• Many species occupy only a portion of their fundamental niche. 

• For example, scientists have studied five species of warbler, which had very similar 

fundamental niches but did not use the same resources. Instead, they divided the range 

of resources among them, each taking a different portion. 

• The part of its fundamental niche that a species occupies is called its realized niche. 

Warbler Foraging Zones     
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 

Competition and Limitations of Resource Use     

• A very clear case of competition was shown by experiments carried out in the early 

1960s by Joseph Connell, who worked with two species of barnacles that grow on the 

same rocks along the coast of Scotland. 



• Connell’s experiments show that one species occupies only a small portion of its 

fundamental niche. The rest is unavailable because of competition with a second 

species of barnacle. 

• Competition can limit how species use resources. 

Effects of Competition on Two Species of Barnacles     
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Competition Without Division of Resources 

• G. F. Gause did experiments that showed that the outcome 

of competition depends on the degree of similarity between 

the fundamental niches of the competing species. 

• Gause hypothesized that if two species are competing, the 

species that uses the resource more efficiently will 

eventually eliminate the other in a process known as 

competitive exclusion.  

When Can Competitors Coexist? 

• When it is possible for two species to avoid competing, they 

may coexist. 

• In a revealing experiment, Gause challenged Paramecium 

caudatum—the defeated species in his earlier 

experiments—with a third species, P. bursaria. 

• Both species survived in the culture tubes because, like MacArthur’s warblers, the two 

species of Paramecium divided the food resources. 



Predation and Competition 

• Many studies of natural ecosystems have demonstrated that predation reduces the 

effects of competition. 

• Because predation can reduce competition, it can also promote biodiversity,  the variety 

of living organisms present in a community. 

• Biodiversity is a measure of both the number of different species in a community 

(species richness) and the relative numbers of each of the species (species diversity). 

Biodiversity (Video Clip) 

• Biodiversity can be measured in 3 ways: 

1. Species richness 

2. Evenness 

3. Genetic diversity 

• Insects and plants represent the greatest fraction of worldwide biodiversity. 

Biodiversity and Productivity 

• A key investigation carried out in the early 1990s by David Tilman of the University of 

Minnesota illustrates the relationship between biodiversity and productivity. 

• Tilman found that the greater the number of species a plot of land had, the greater the 

amount of plant material produced in that plot. 

• Tilman’s experiments clearly demonstrated that increased biodiversity leads to greater 

productivity. 

Section 3: Major Biological Communities 
Objectives: 
• Recognize  the role of climate in determining the nature of a biological community. 
• Describe  how elevation and latitude affect the distribution of biomes. 
• Summarize  the key features of the Earth’s major biomes. 
• Compare  features of plants and animals found in different biomes. 
• Compare  and contrast the major freshwater and marine habitats. 

Climate’s Effect on Where Species Live     

• The climate of any physical environment determines what organisms live there. 

• Climate  refers to the prevailing weather conditions in any given area. 

Climate (Video Clip)     

• Climate describes the average weather conditions in an area over a long period of time.  

• What are some of the factors that determine a region’s climate? Latitude, wind patterns, 

geography, and ocean currents. 

Temperature and Moisture 

• The two most important elements of climate are temperature and moisture. 

• Most organisms are adapted to live within a particular range of temperatures and will not 

thrive if temperatures are colder or warmer. 



• All organisms require water. On land, water is sometimes scarce, so patterns of rainfall 

often determine an area’s life-forms. 

Elements of Climate     
 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Major Biological Communities 

• A major biological community that occurs over a large area of land is called a biome.  

• A biome’s structure and appearance are similar throughout its geographic distribution. 

• Many factors such as soil type and wind play important roles in determining where 

biomes occur. Two key factors are particularly important: temperature and precipitation. 

• Different biomes have characteristics of temperature and humidity. 

• In general, temperature and available moisture decrease as latitude (distance from the 

equator) increases. 

 
 
 
 
 
 
 
 
 
 
 



Biomes, Climate, and Species (Video Clip) 

• Climate largely determines where species live.  

• What are the 2 most important elements of climate? Temperature and moisture 

• A biome is a large region characterized by a specific type of climate and certain types of 

plant and animal communities. 

Earth’s Biomes     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Biomes on Land (Roll over Image) 

Match the biome to its description. 

__C__ 1. Polar ice   A. Moderate precipitation and mild temperatures 

__F__ 2. Tundra   B. Good amount of precipitation & mild temperatures 

__H__ 3. Taiga   C. Characterized by an ice pack for the majority of the year 

__ I _  4. Mountain zones  D. Large amounts of rain and warm temperatures 

__B__ 5. Temperate forest  E. Warm temperature but low precipitation 

__D__ 6. Tropical forest  F. Very little precipitation & extremely cold temperatures 

__A__ 7. Temperate grassland G. Almost no precipitation and very warm temperatures 

__E__ 8. Savanna   H. Low precipitation and long winters 

__G__ 9. Desert or semi-desert I. High altitude and cooler climate 

Terrestrial Biomes: Tropical Rain Forests 

• The rainfall in tropical rain forests is generally 200 to 450 cm (80 to 180 in.) per year, 

with little difference in distribution from season to season. 



• The richest biome in terms of number of species is the tropical rain forest. 

• Tropical rain forests have a high primary productivity even though they exist mainly on 

quite infertile soils. 

Tropical Rain Forest (Video Clip) 

• A forest or jungle near the equator characterized by large amounts of rainfall and little 

variation in temperature. 

• They contain the largest known diversity of organisms on Earth.  

• What fraction of all the world’s species live in the rainforest? One-fifth 

Terrestrial Biomes: Savannas 

• The world’s great dry grasslands, called savannas, are found in tropical areas that have 

relatively low annual precipitation or prolonged annual dry seasons. 

• Annual rainfall is generally 90 to 150 cm (35 to 60 in.) in savannas. 

• There is a wider fluctuation in temperature during the year than in the tropical rain 

forests, and there is seasonal drought. 

Savanna (Video Clip) 

• A plain full of grasses and scattered trees and shrubs  

• Found in tropical of subtropical habitats and mainly in regions with a dry climate 

• Many grazers feed on the grasses 

• Carnivores prey on these herbivores 

Terrestrial Biomes: Taiga 

• A great ring of northern forests of coniferous trees, primarily spruce and fir, extends 

across vast areas of Eurasia and North America. This biome, one of the largest on 

Earth, is called by its Russian name, taiga. 

• Winters in the taiga are long and cold, and most of the precipitation falls in the summer. 

• Many large mammals, including herbivores such as elk, moose, and deer and carnivores 

such as wolves, bears, lynxes, and wolverines live in the taiga. 

Taiga (Video Clip) 

• Region of evergreen coniferous forest below the arctic and sub-arctic tundra regions 

• Conifer’s leaves are adapted to prevent water loss 

• What are some of the animals that are common to the taiga? Moose, bears, wolves and 

lynxes 

Terrestrial Biomes: Tundra 

• Between the taiga and the permanent ice surrounding the North Pole is the open, 

sometimes boggy biome known as the tundra. 

• Annual precipitation in the tundra is very low, usually less than 25 cm (10 in.), and water 

is unavailable for most of the year because it is frozen. 



• The permafrost, or permanent ice, usually exists within 1 m (about 3 ft) of the surface. 

Tundra (Video Clip) 

• Treeless plain with low winter temperatures and short cool summers 

• Vegetation consists of grasses, lichens and perennial herbs. 

• What are some of the animals that are common to the tundra? Caribou, musk oxen, 

snowy owls, lemmings & snowshoe hares 

Terrestrial Biomes: Deserts 

• Typically, less than 25 cm (10 in.) of precipitation falls annually in the world’s desert 

areas. 

• Deserts are most extensive in the interiors of continents. 

• The amount of water that actually falls on a particular place in a desert can vary greatly, 

both during a given year and between years. 

Desert (Video Clip) 

• Region that has little or no vegetation, long periods without rain and extreme 

temperatures 

• What are some of the animals and plants that have adapted to preserve water in the 

desert? Lizards, snakes, cacti and succulents 

Terrestrial Biomes: Temperate Grasslands 

• Moderate climates halfway between the equator and the poles promote the growth of 

rich temperate grasslands called prairies. 

• Temperate grasslands once covered much of the interior of North America. 

• Herds of grazing animals often populate temperate grasslands. 

Temperate Grassland (Video Clip) 

• Community dominated by grasses with few tree, cold winters, rainfall intermediate 

between a forest and a desert and rich soil 

• What are some of the animals that are common to the temperate grassland? Bison, 

prairie dogs and gophers 

Terrestrial Biomes: Temperate Deciduous Forest 

• Temperate deciduous forests (deciduous trees shed their leaves in the fall) grow in 

areas with relatively warm summers, cold winters, and annual precipitation that generally 

ranges from 75 to 250 cm (30 to 100 in.). 

• Temperate deciduous forests cover much of the eastern United States and are home to 

deer, bears, beavers, raccoons, and other familiar animals. 

Temperate Deciduous Forest (Video Clip) 

• Forest of broad leaf trees that shed their leaves in the fall 



• What are some of the animals that are common to the temperate deciduous forest? 

Deer, foxes, squirrels and songbirds 

Terrestrial Biomes: Temperate Evergreen Forest 

• Large portions of the southeastern and western United States have temperate evergreen 

forests—extensive areas where pine forests predominate over deciduous forests. 

• Where conditions are even drier, temperate forests give way to areas of dry shrubs, 

such as in the chaparral areas of coastal California and in the Mediterranean. 

Aquatic Communities  
 
Freshwater Communities 

• Freshwater habitats—lakes, ponds, streams, and rivers—are very limited in area. 

• All freshwater habitats are strongly connected to terrestrial ones, with freshwater 

marshes and wetlands constituting intermediate habitats. 

• Many kinds of organisms are restricted to freshwater habitats, including plants, fish, and 

a variety of arthropods, mollusks, and other invertebrates too small to be seen without a 

microscope. 

Freshwater Communities 

• Ponds and lakes have three zones in which organisms live. The littoral zone  is a 

shallow zone near the shore. 

• The limnetic zone  refers to the area that is farther away from the shore but close to the 

surface. 

• The profundal zone  is a deep-water zone that is below the limits of effective light 

penetration. 

Three Lake Zones 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 



Wetlands 

• Swamps, as well as marshes, bogs, and other communities that are covered with a layer 

of water are called wetlands. 

• Wetlands typically are covered with a variety of water-tolerant plants, called hydrophytes 

(“water plants”). 

• Wetlands are among the most productive ecosystems on Earth, exceeded only by 

tropical rain forests and coral reefs. 

Freshwater Biomes (Video Clip) 

• 3 zones 

1. Littoral zone – shallow zone where light reaches the bottom to nurture plants 

2. Limnetic zone – open water zone away from the shore but still close to the surface 

3. Profundal zone – deep water zone in which little light penetrates 

Marine Biomes (Video Clip) 

• The ocean can be divided 

into several marine biomes: 

the intertidal zone, the neritic 

zone, oceanic zone and the 

benthic zone 

Marine Communities:  

Shallow Ocean Waters  

• The zone of shallow water is 

small in area, but compared with other parts of the ocean, it is inhabited by large 

numbers of species. 

• The seashore between high and low tide, called the intertidal zone, is home to many 

species of marine 

invertebrates. 

• Coral reef communities, 

the world’s most diverse, 

occur in shallow tropical 

waters. 

Intertidal Zone (Video Clip)  

• Area along ocean 

shorelines that lies 

between low and high 

water lines 



Neritic Zone (Video Clip)   

• Shallow marine environment near 

the shore or over the continental 

shelf that is rich in minerals and 

nutrients produced by biotic activity 

Marine Communities:  

Surface of the Open Sea  

• Drifting freely in the upper waters of 

the ocean is a diverse community of 

plankton,  composed of bacteria, 

algae, fish larvae, and many small 

invertebrate animals. 

• Fishes, whales, and invertebrates such as jellyfishes feed on plankton. 

• Because light penetrates water only to the depth of about 100 m (328 ft), this rich 

community is confined to the ocean’s surface. 

Oceanic Zone (Video Clip)  

• Region of the open sea 

• About half of the photosynthesis that 

occurs on Earth takes place here 

• Organisms that live here include 

bacteria and protists that make up 

plankton as well as fishes, mammals 

and many invertebrates. 

Marine Communities: Ocean Depths 

• In the deepest waters of the sea, the 

marine community lives in total 

darkness, in deep cold, and under great 

pressure. 

• Despite what seem like hostile conditions, the deep ocean supports a diverse community 

of bizarre invertebrates and fishes. 

• On the ocean floor, at an average depth of more than 3 km (1.9 mi), researchers have 

found an unexpected abundance of species, a diversity that rivals the tropical rain forest. 

Benthic Zone (Video Clip) 

• Region at the bottom of the ocean  

• Organisms that live here must cope with crushing pressure and near freezing 

temperatures. 



• Diverse communities flourish around deep sea vents through which hot water escapes. 

 


