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ToEA:

Un_it 1 The Basis of_ Life

e Living things share many characteristics,
including organization and adaptation.
1.1-1.2

« Scientists use careful observation and
controlled experiments to study the natural
world. 1.3

* Living things are made of chemicals with
characteristic structures and functions.
2.1-2.2

« Life processes depend on breaking and
forming chemical bonds in chemical
reactions. 2.3-2.4

« Life processes depend on the properties of
water and the characteristics of solutions.
2.5

e Cell structures of living organisms perform
life functions. 3.1-3.3

» Cells of major groups of organisms can be

distinguished by their structural differences.

3.4

* Cells exchange materials with their
environment by chemical and physical
processes. 3.5

« All organisms get energy by breaking down
the chemical compounds in food and
making ATP and other molecules. 4.1-4.3

* Energy from sunlight passes through a
series of living organisms. 4.4

= Cell division is the basis of reproduction
and development 5.1-5.2

e Chromosome number is reduced in meiosis.
5.3-5.4

Uﬁnit 2 Genetics

« Traits are inherited in a consistent pattern.
6.1-6.2

Xiv

Siicglideas

There is much to learn in every chapter of this textbook. The

Big Ideas! will help you organize and understand the essential
knowledge and skills that comprise biology. Build a framework
of biology by learning and connecting these Big Ideas.

« There are patterns of inheritance that make
some traits predictable. 6.3-6.5

 The structure of DNA, the molecule of
heredity, enables the molecule to copy
itself. 7.1-7.2

* Genes, sections of DNA that code for a
specific trait, are linked together on
chromosomes. 7.3-7.5

» Genes are sequences of DNA bases that can
be translated into proteins or parts of
proteins when they are activated. 8.1-8.2

* Changes in DNA can cause changes in
phenotype. 8.3-8.4

* Genotypes can be changed through
selective breeding and genetic engineering.
9.1-9.2

» Technology enables us to find out about
genotype and use this knowledge to affect
phenotype. 9.3-9.4

Unit 3 thpge and Diversit_y ‘

* Populations change over time through
natural selection. 10.1-10.2

« Scientific analysis of fossils and modern
organisms supports the theory of evolution.
10.3

* New species can originate through natural
selection and other changes in a
population’s gene pool. 10.4-10.5

« Evidence indicates that organic molecules
and cells may have formed spontaneously
on ancient Earth. 11.1

* Qur planet and the organisms that inhabit it
have changed greatly over time. 11.2-11.3

* Primates are mammals with binocular vision
and dexterous hands and arms. 12.1

* There have been many different hominid
species over time, each species with its own
unique characteristics. 12.2-12.3

* Scientists classify organisms into a
hierarchy of groups based on evolutionary
relationships. 13.1-13.2

« Classification has numerous applications,
including identifying species. 13.3

Unit 4 Monerans, Protists,
and Fungl

* Viruses are particles that depend on living
things to replicate. 14.1-14.3

* Monerans are microscopic organisms that
lack a membrane-bound nucleus and
membrane-bound organelles. 14.4-14.6

* Protists are a diverse group of eukaryotes
that include unicellular and multicellular
organisms. 15.1

* Protists can be classified into three
groups—protozoans, algae, and molds.
15.2-15.4

* Protists have a major ecological impact as
food sources, decomposers, and infectious
agents. 15.5

* Fungi are stationary organisms that live as
heterotrophs. 16.1-16.2

* Fungi act as decomposers and symbiotic
partners of humans and many other
organisms. 16.3

Umt 5 Plants

* Most plants have structures that enable
them to survive on land and produce food.
17.1-17.3

* Key features can be used to classify plants.
174

* Plants perform life processes using
specialized structures. 18.1-18.2

* The parts of most plants grow from
specialized tissues. 18.3



* Plants respond to and affect the
environment. 19.1-19.2

* Plants reproduce both asexually and
sexually. 19.3-19.5

* Plants are multicellular organisms with
adaptations for life on land. 20.1-20.2

* Ferns have vascular systems and reproduce
by means of spores. 20.3

* Seed plants do not require water for
fertilization and have therefore colonized
extensive areas of land. 20.4-20.5

Unit 6 Invertebrate Apjmgls: i

* Animals have evolved a number of
adaptations enabling them to perform
essential functions of life. 21.1

* Sponges are sessile animals without
specialized tissues and organs. 21.2-21.3

 Cnidarians are radially symmetrical animals
with specialized tissues and stinging
tentacles. 21.4-21.5

* Sponges and cnidarians provide food and
protection for a large number of organisms.
21.6

* Flatworms and roundworms have bilateral
symmetry and specialized tissues. 22.1

* Mollusks share a common body plan that
includes a muscular foot, a visceral mass,
and a mantle. 22.2

* Annelids are wormlike animals with a
segmented body. 22.3

* Arthropods are segmented invertebrates
with jointed appendages and an
exoskeleton. 23.1

«In general, arthropods are classified by the
number of body segments they have and
the structure of their appendages.
23.2-23.4

* Arthropods, as members of the largest
phylum, have many important roles in the
biosphere. 23.5

* Echinoderms are marine animals with spiny
skin, an endoskeleton, and a water vascular
system. 24.1

* Invertebrate chordates represent possible
evolutionary links between invertebrates
and vertebrates. 24.2

Unit 7 Vertebrate Animals

* Vertebrates are animals with backbones.
25.1

* Fishes are a diverse group of vertebrates
that are adapted for life in the water.
25.2-25.4

 Although amphibians share some fish traits,
they are adapted to life on land. 25.5-25.7

* Reptiles represent the first vertebrates with
adaptations that enable them to live their
entire lives out of water. 26.1-26.3

 With the development of feathers, birds
were the first vertebrates able to maintain a
constant body temperature. 26.4-26.6

« Although different species have unique
adaptations, all mammals are endothermic
vertebrates with hair and mammary glands.
27.1-27.2

* Mammals live almost everywhere on
Earth and play important roles in
ecosystems. 27.3

* Animal behaviors are adaptations that
maximize survival and reproductive fitness.
28.1-28.3

* Animal behavior involves interactions
between individuals, between groups, and
with the environment. 28.4

Unit 8 Human Biology
* The human body consists of twelve systems.
29.1

* The body's skeleton provides support and
protection. 29.2-29.3

* Muscles contract to move the body.
29.4-29.5

= The skin covers and protects the body's
internal organs. 29.6

* The digestive system breaks down food into
usable compounds. 30.1-30.3

* The excretory system eliminates nitrogen-
containing wastes and helps maintain
homeostasis. 30.4-30.5

* The vital exchange of oxygen and carbon
dioxide occurs in the respiratory systems of
animals. 31.1-31.3

» Circulatory systems transport materials
necessary for life. 31.4-31.6

 The immune system protects the body from
harmful organisms and substances. 32.1

* The immune system consists of specialized
cells, organs, and organ systems that
respond to the presence of a pathogen.
32.2-32.3

* A healthy immune system requires a healthy
lifestyle. 32.4

 The endocrine system controls long-lasting
internal changes. 33.1-33.3

* Reproductive systems make possible the
continuation of life. 33.4-33.6

* Nervous systems control our detection of
and response to the environment. 34.1

*The human nervous system consists of the
brain, spinal cord, nerves, and sensory
organs. 34.2-34.4

* The health of the nervous system can be
affected by injury, disease, and substance
abuse. 34.5

Unit 9 Organisms and the
Environment

» Life depends on the relationships between
living and nonliving parts of the
environment. 35.1-35.2

* Regions of the biosphere have
distinguishing characteristics. 35.3-35.4

* The size of a population is affected by living
and nonliving factors. 36.1-36.2

* How populations interact determines the
structure and characteristics of a
community. 36.3

* Biotic and abiotic changes in a community
alter the community structure. 36.4

*In an ecosystem, the flow of energy moves
in one direction. 37.1-37.2

« Nutrients are recycled in ecosystems. 37.3

* Human use of essential natural resources
can affect the web of life. 38.1

 Land, water, and air are invaluable natural
resources. 38.2-38.4

* Humans can affect the future of the
biosphere in a positive way. 38.5
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Investigate It!

1 Designing a Scientific
Experiment
2 Analyzing a Chemical
Reaction ...u.evvesens.s
3 Comparing Plant and
Animal Cells
Measuring CO, Produced
by Yeast
Observing Mitosis . . . ... ...
Using a Pedigree
Extracting DNA
Modeling Protein Synthesis .
Modeling DNA Probes
10 Modeling Coevolution
11 Constructing Microspheres
12 Comparing Genetic
Relationships
13 Designing a Key
14 Does Temperature Affect
Bacterial Growth?
15 Observing Protist Responses
to Light
16 Comparing Spores of Fungi
and Green Plants
17 Examining the Parts of
a Plant
18 Observing Leaves, Stems,
and Roots
19 Observing Seedlings
20 Observing Plant
Reproduction
21 Observing Hydra
22 Observing Earthworms . . . . .
23 Observing the Mealworm
Life Cycle
Exploring Echinoderm
Diversity
Analyzing the Respiration
ofaFish ...............
Comparing Reptiles and
Amphibians
Comparing Skeletons
Observing Sow Bugs’
Behavior
29 Dissecting a Chicken Wing
30 Digesting Lactose . . .......
31 Measuring Lung Capacity
32 Modeling Disease
Transmission
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24
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Xvi
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@nd Activities

33 Identifying a Negative Feedback
System ................. 800
34 Analyzing Response Time .. 833
35 Testing the Water Capacity
ofSoils . .. .............. 857
36 Observing Population
Growth ................ 880
37 Investigating the Water Cycle 912
38 Recycling Paper . ......... 936
. Do It!
1 Comparing Living and
Nonliving Things ........... 9
1 Observing Biodiversity . .. ... 18
2 What Does a Chemical Reaction
Look Like? . .............. 43
2 What Is the pH of Common
Foods? .vuvcnsvossssinnes 51
3 How Do You Use the
Microscope? . ............ 61
3 Observing Osmosis and
Semipermeability . ......... 74
4 How Does Light Affect
Chlorophyll Development? . . . 87
4 How Does lodine React with
Starch? ................. 90
5 Modeling the Phases of
Mitosis . . ............... 109
5 Modeling the Phases
of Meiosis . ............. 120
6 Can You Illustrate the
Law of Dominance? ....... 137
6 How Is Genetics Related to
Probability? ............. 139
7 What Is a Twisted Ladder? . . 163
7 What Does Recombination
Look Like? . ............. 168
8 What Is Your Codon
Count? ................ 186
9 How Big Is the Human
Genome? ............... 215
9 How Can Ethical Questions
Be Answered? ........... 220
10 How Are Inventions Like
Evolution? .............. 243
10 How Quickly Do Populations
Decrease? .............. 248
11 How Did Plate Tectonics Result

in Speciation?

12
13
13
13
14
14
15
16
17

17
18

18
18

19
19
20
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22
23
24
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26
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Modeling Archaeological
Activity

How Do Taxonomists Classify
Organisms? ............. 301
Why Is Classification

Difficult? ............... 312
How Do I Use a Field Guide? 314
Model a Bacteriophage . . . .. 332
Identify Shapes of Bacteria . 343
Can You Find Protists in

Pond Water? ............ 354
Does Moisture Affect

Bread-Mold Growth? ...... 386
Observing the Effects of

Light on Plants .......... 411
Categorizing Plants ... .... 414
Observing Stomata and

Guard Cells ............. 423
Observing Plant Transport . . 431
Measuring Root and Stem
Growth ................ 437
How Do Plants Respond

to Light? ............... 447

Observing Asexual Reproduction
0 PIABES, 5 o o s aaws s 457
Examining Fern Leaves

and Sori ................ 480

Examining the Structure of
aPineCone ............. 483
Calculating the Pumping
Capacity of a Natural

Sponge ................ 505
Observing Roundworms . . . . 525
Look at Those Sensors! . ... 558
Modeling Symmetry . ... ... 574

How Does a Fish’s Swim Bladder
Work?
How Is Tadpole Development
Affected by Temperature? ..613
How Does Egg-Burying

Behavior in Reptiles Benefit
Reproduction? ........... 630
How Do Contour Feathers
Compare with Down

Feathers?
How Does Mammal Hair
Vary?
Is Whale Blubber an

Effective Insulator? ....... 658
How Quickly Do Birds Become
Habituated to Disturbances? 678
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29

30
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31

31

32

32

33

33

34

34

35
35

How Do People's Sleep

Needs Differ? ........... 682
Why Do Bones Have

Minerals? . . ............. 700
How Do You Read a

Food Label? ............. 724
How Does Peristalsis

Work? ........ ... ... ... 727
What Happens When You
Exhale? ................ 746
Examining the Effect of

Exercise on Heart Rate .... 758

How Does Skin Protect
Humans? . .............. 779

Creating a Personal
Health Journal .. ......... 787
Can You Raise Your
Pulse Rate? ............. 802

What Is the Average

Human Growth Rate? . ... .. 813
Can One of Your Reflex

Arcs Be Stimulated?
Where Are Your Temperature
Receptors? .. ............ 837
Modeling Seasons ........ 860
How Does Salt Water Affect
Organisms? . ............. 869

36 Analyzing Interactions in
Your Community ......... 886
36 Studying Human Causes
of Succession . ........... 892
37 How Do Decomposers
Grow? ... ... . 900
37 How Do Chemical Cycles
Affect Ecosystems? ....... 909
38 What Is the Quality of
Local Water? ............ 925
8 Where Is Air Pollution? ....929
‘ Discover It!
1 Observing Ants ............ 3
2 Observing a Chemical
Reaction ................ 33
3 Usinga Hand Lens ........ 57
4 Seeing a Leaf "Breathe" ....81
5 Observing a
Plant Cutting . ........... 103

Find Characteristics That Are
Inherited ............... 129
Making a Model of Genetic
Material . ............... 157
Identifying Ways to Prevent

Skin Cancer . ............ 181

9

Discovering What Makes
Fingerprints Unique

10 Observing the Variety of Life .229
11 Describing Basic
Requirements ........... 255
12 Analyzing Adaptations .. ... 279
13 Discovering a Reason for
Classification ............ 299
14 Imitating the Spread of a
Virus .......... ... . ... 325
15 The Protist Search . ....... 351
16 Grouping Mushrooms ... .. 373
17 Observing a Flowering Plant 397
18 Experimenting with Leaves . 421
19 Ripening Green Bananas . .. 445
20 Observing Plant Diversity . . . 469
21 Take an Animal Quiz . ... .. 499
22 Examining Mollusks . . . .. .. 523
23 Looking Under a Rock . . . .. 545
24 Modeling Suction . . ... .. .. 571
25 Observing Vertebrate Jaws .. 591
26 Examiningan Egg ........ 619
27 Mammalian Preschool .. 647
28 Observing the Pupil Reflex . . 667
29 Examining Bones and
Muscles . ............... 691
30 Modeling the Function of
Bile ................... 719
31 Measuring Your Breathing .. 743
32 Graphing Vaccinations . . . .. 769
33 Observing Newborns . .. ... 793
34 Testing Your Memory . . . ... 821
35 How Do Abiotic Factors
Affect You? ............. 853
36 Comparing Populations . ... 875
37 Theorizing About How
Organisms Interact ....... 897
38 Changing the Environment . .917
Think About It!
1 Identifying Experimental
Controls and Variables ... ... 23
2 Examining Isotopes ........ 39
3 Analyzing Ion Concentrations .75
4 Examining Patterns of Food

~N 3

Consumption . ............ 84
Calculating Surface Area to
Volume Ratio ............ 105

Calculating Haploid and Diploid

Numbers ............... 115
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The Web of Life

You are about to explore the amazing and wondrous web of life.

Your textbook will serve as a valuable tool for your journey through
the world of living things. Use the next few pages to become familiar
with the organization and features of this textbook. Then begin your
travels and enjoy biology!
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chapter of this textbook. THE BIG
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Visual Learning
Develop an understanding of the
processes, cycles, and diversity of

life by analyzing the visual learning
figures found throughout the textbook.
You can even see the illustrations
“come to life” by viewing the
Animated Biological Concepts
and Interactive Biological
Simulations CD-ROM.
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Lab Zone Activities

LAB ZONE Investigate It! activities

give you an opportunity to experiment
in much the same way a biologist does:
You will use a variety of skills to hypoth-
esize, experiment, observe, analyze,

conclude, and apply your conclusions
to other situations.
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LAB ZONE Discover It!
activities provide opportunities
to explore ideas and discover
characteristics of life—before
you read about them.
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