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Chapter 16 

Populations   
 
16.1 Organisms and  Their Environments
16.2 Population Growth
16.3 Life History
16.4 Human Population Growth

16.1  Organisms and Their Environments

Ecology is the study of how organisms interact with their environments. An organism’s environment 
includes nonliving, or abiotic, features, such as temperature, sunlight, rain, rocks, and ponds. An 
organism’s environment also includes biotic features—other living things.

Ecology can be studied at many different levels, including those of the individual, population, 
community, and ecosystem. Studies that focus on individuals may ask how an organism’s anatomy, 
physiology, and behavior help it function in its environment. For example, in terms of anatomy, why 
do certain plants invest more energy in building root systems, whereas others invest more energy in 
their stems and leaves? In terms of physiology, does the nutrient content of different seeds explain 
why finches prefer one type of seed to another? In terms of behavior, how do gulls divide their time 
between two different feeding strategies: begging for handouts from humans and foraging at sea? 
Because individual-level studies in ecology focus on adaptation, there is often considerable overlap with 
evolutionary biology. 

A population is a group of individuals of a single species that lives in a specific area. The raccoons in 
Berkeley, California, are a population. So are the snow leopards of Central Asia and the orange-flanked 
bush robins of Langtang National Park, Nepal (Figure 16.1). At the population level, ecologists are 
often interested in the size of a population and in how population size changes over time. In addition, 
population ecologists may study how a specific population uses resources, including the kinds of foods 
that are eaten and the types of habitats that are used. 

A community consists of all the organisms 
that live in a specific area. For example, the 
ecological community in an Idaho brush 
habitat might include sagebrush, prickly pear 
cactus, insects, squirrels, pronghorns, badgers, 
lizards, mountain lions, coyotes, and many 
kinds of microorganisms. At the community 
level, biologists often look at how species 
interact with one another. They may study who 
eats whom in a community or investigate how 
different species compete for resources. 
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An ecosystem consists of all the organisms that live in a specific area and all the abiotic features of their 
environment. At the ecosystem level, ecologists look at links between the biotic and abiotic worlds. For 
example, some ecosystem ecologists study the cycling of important resources such as water and carbon 
between living organisms and Earth. Others look at how energy moves through ecosystems. Additional 
examples of ecological studies at different levels of organization are shown in Figure 16.2. 

READING CHECK

1. An ecologist studies how hyenas and lions compete for food in the African savanna. Is this a study 
at the population, community, or ecosystem level? 

2. An ecologist studies how the number of mountain lions in a certain park has changed over the 
past decade. Is this a study at the population, community, or ecosystem level? 

CHECK YOUR ANSWERS 

1. This study examines how two different species interact in a habitat, so it is a community-level study. 

2. This study examines a group of individuals of a single species that lives in a specific area, so it is a 
population-level study. 

FIGURE 16.2 

Ecologists study different kinds of questions. (a) An individual-level study: How do fireflies use light signals 
to attract mates? (b) A population-level study: How many giant pandas live in the bamboo forests of central 
China? Is this number increasing or decreasing? (c) A community- level study: Who eats whom in a grassland 
in Argentina? (d) An ecosystem-level study: How does an important resource such as water cycle between 
the biotic and abiotic parts of an ecosystem?
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To read more about populations, communities, and ecosystems, take a look at the following website:

https://www.zoology.ubc.ca/~bio310/121T_files/06S_ecologyterms.html
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