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reveal homology in animals as diverse as flies
and mammals 989
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Nervous Systems ээз
Nervous systems perform the three overlapping 
functions of sensory input, integration, and motor 
output: an overview 994
The nervous system is composed of neurons and 
supporting cells 994
Impulses are action potentials, electrical signals 
propagated along neuronal membranes 996
Chemical or electrical communication between 
cells occurs at synapses 1003
Invertebrate nervous systems are highly diverse 1010
The vertebrate nervous system is a hierarchy of 
structural and functional complexity 1011
The human brain is a major research frontier 1015
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Sensory and Motor Mechanisms юге
Sensory receptors detect changes in the external 
and internal environment: an overview 1026
Photoreceptors contain light-absorbing visual 
pigments: a closer look 1030
Hearing and balance are related in most animals: 
a closer look 1037
The interacting senses of taste and smell enable 
animals to detect many different chemicals: 
a closer look 1042
Movement is a hallmark of animals 1044
Skeletons support and protect the animal body
and are essential to movement 1045
Muscles move skeletal parts by contracting 1048

UNIT EIGHT

ECOLOGY

CHAPTER 46

An Introduction to Ecology:
Distribution and Adaptations 
of Organisms ioei
Ecology is the scientific study of the interactions 
between organisms and their environments 1061
Basic ecology provides a scientific context for 
evaluating environmental issues 1062
Ecological research ranges from the adaptations of 
organisms to the dynamics of ecosystems 1062
Climate and other abiotic factors are important 
determinants of the biosphere’s distribution 
of organisms 1063
The costs and benefits of homeostasis affect an 
organism’s responses to environmental variation 1069
The response mechanisms of organisms are related 
to environmental grain and the time scale of
environmental variation 1071
The geographical distribution of terrestrial biomes 
is based mainly on regional variations in climate 1073
Aquatic ecosystems, consisting of freshwater and 
marine biomes, occupy the largest part of the 
biosphere 1081
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Population Ecology юэз
Two important characteristics of any population are
its density and the spacing of individuals 1094
Demography is the study of factors that affect birth
and death rates in a population 1096
The traits that affect an organism’s schedule of 
reproduction and death make up its life history 1099
A mathematical model for exponential growth 
describes an idealized population in an unlimited 
environment 1104
A logistic model of population growth incorporates
the concept of carrying capacity 1106
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Both density-dependent and density-independent
factors can affect population growth 1109
The human population has been growing
exponentially for centuries, but will not be able to
do so indefinitely 1113
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Community Ecology me
The interactive and individualistic hypotheses pose 
alternative explanations of community structure: 
science as a process 1118
Community interactions can provide strong
selection factors in evolution 1120
Interspecific interactions may have positive,
negative, or neutral effects on a population’s
density: an overview 1121
Predation and parasitism are (+-) interactions:
a closer look 1122
Interspecific competitions are (--) interactions:
a closer look 1125
Commensalism and mutualism are (+ 0) and 
( + + ) interactions, respectively: a closer look 1128
A community’s structure is defined by the activities
and abundance of its diverse organisms 1130
The factors that structure communities include
competition, predation, and environmental
patchiness 1131
Succession is the sequence of changes in a
community after a disturbance 1134
Biogeography complements community ecology
in the analysis of species distribution 1138
Lessons from community ecology and
biogeography can help preserve biodiversity 1141
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Ecosystems 1145

Trophic structure determines an ecosystem’s
routes of energy flow and chemical cycling 1145
An ecosystem’s energy budget depends on primary 
productivity 1148
As energy flows through an ecosystem, much is
lost at each trophic level 1150
Matter cycles within and between ecosystems 1152
A combination of biological and geological
processes drives chemical cycles 1154
Field experiments reveal how vegetation regulates 
chemical cycling: science as a process 1158
The human population is disrupting chemical 
cycles throughout the biosphere 1160
Human activities are altering species distribution 
and reducing biodiversity 1165
The Sustainable Biosphere Initiative is reorienting 
ecological research 1169
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Behavior 1172

Behavior is what an animal does and how it
does it 1173
Behavioral ecology emphasizes evolutionary
hypotheses: science as a process 1173
A behavior has both an ultimate and a
proximate cause 1174
Certain stimuli trigger innate behaviors called
fixed action patterns 1176
Learning is experience-based modification
of behavior 1180
Rhythmic behaviors synchronize an animal’s
activities with daily and seasonal changes in
the environment 1186
Environmental cues guide animal movement 1187
Behavioral ecologists are using cost/benefit
analysis to study foraging behavior 1189
Sociobiology places social behavior in an
evolutionary context 1191
Competitive social behaviors often represent
contests for resources 1192
Mating behavior relates directly to an
animal’s fitness 1194
Social interactions depend on diverse modes 
of communication 1198
The concept of inclusive fitness can account for 
most altruistic behavior 1200
Human sociobiology connects biology to the 
humanities and social sciences 1202
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