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1 « Scientific Thinking

YOUR BEST PATHWAY TO UNDERSTANDING
THRE VIR s e e 1

o Science is a collection of facts and a process for
understanding the world. ... ... . PR L B i)

1-1  What is science? What is biology? 2

1-2  DBiological literacy is essential in the modern world. 4

1-3  The scientific method is a powerful approach to
understanding the world. 4

o A beginner’s guide: what are the steps of the scientific

methody. [ e ML At 0] e
1-4  Thinking like a scientist: ]mw r.!u you use the scientific
method? 8

1-5  Step 1: Make observations. 10
1-6  Step 2: Formulate a hypothesis, 11
1-7  Step 3: Devise a testable prediction, 12
1-8  Step 4: Conduce a critical experiment. 13
1-8  Step 5: Draw conclusions, make revisions. 14
1-10 When do hypotheses become theories, and what are
theories? 16
0‘ Well-designed experiments are essential to testing
hypotheses. .

1-11 C ontmllmg x.u'mb]a:'i I lLL-. experiments maore
powerful. 17

4 4

1-12 Repeatable experiments increase our confidence, 20
1-13 We've got to watch out for our biases. 22
ﬁ The scientific method can help us make wise
aedsions. L T L R R ot N
1-14 Statistics can help us in making decisions, 23
1:15 Pseudoscience and misleading anecdotal evidence can
obscure the truth, 25
1-16 There are limits to what science can do. 28
e On the road to biological literacy: what are the major
themes in biology?. .. ... . it e e e
1-17 A few important themes tie together the diverse topics
in biology, 29
StreetBio: Knowledge you can use

When should you change what you think? Risky behaviors while
driving. 30

2 « Chemistry

RAW MATERIALS AND FUEL FOR
OURBODIES ... o o Ty

oAtnms form molecules through bonding. ............. . 36
2-1  Ewverything is made of atoms, 36
3.9

2-2  Anatom’s electrons determine how (and whether) the
atom will bond with other atoms. 38



2-3  Atoms can bond together to form molecules or
compounds. 40

2-4 A molecule’s shape gives it unique characteristcs. 42
©) water has features that enable it to suppurt
alllife. ............. : . A
2-5 Hydrogen hnm:h nmlu, water mheq ve. 44
2-6  Water has unusual properties that make it critical
to life. 45
2-7 Living systems are highly sensitive to acidic and basic
conditions. 48
o Carbohydrates are fuel for living machines. .. ... ... .. 50

2-8  Carbohydrates include macromolecules that function
e vasduel. 50

2-9  Simple sugars are an effective, accessible source
of energy. 51

2-10 Complex carbohydrates are time-released packets of
energy. 53
2-11 Not all carbohydrates are digestible. 54
el.ipidistnreenemfurarainyday. govirminpobised 21158

2-12 Lipids are macromolecules with several functions,
including energy storage. . 56

2-13 Fats are tasty molecules too plentiful in our diets. 57
2-14 Cholesterol and phospholipids are used to build sex
hormones and membranes. 60
o Proteins are body-building molecules. ................... 62
2-15 Proteins are versatile macromolecules that serve as
building blocks. 62
2-16 Proteins are an essental dictary component. 64
2-17 Proteins’ functions are influenced by their three-
dimensional shape. 65
2-18 Enzymes are proteins that initiate and speed up chemical
reactions. 67
o Mucleic acids store the information on how to build
and run a body. . e et

2-19 Mucleic 1|:|d5 are mﬁt‘mnm]:culu rhaz store
: information. 69
2-20 DNA holds the genetic information to build
an organism. 70
2-21 RMA is 3 universal translator, reading DINA and
directing protein production. 71

StreetBio: Knowledge you can use
Melt-in-your-mouth chacolate may not be such a sweet idea. 72
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3 « Cells

THE|SMALLEST PARTOFYOU..................... 76

© what is a cell?_ . A e T T S T T B
3-1  All organisms are madc of -;e]]-. ?ﬂ

3-2  Prokaryotic cells are structurally simple, but there are
many types of them. 8{

3-3  Eukarvotic cells have compartments with specialized
functions. &1
otell membranes are gatekeepers. .. ... ... .. 85

3-4  Ewvery cell is bordered by a plasma membrane. 85

3-5 Molecules embedded in the plasma membrane help it
perform its funcrions. 87

3-6  Faulty membranes can cause diseasc, 8Y

3-7 Membrane surfaces have a
the cell. 91

“fingerprint” that dentifies

9 Molecules move across membranes in several
WaYS. .. 76l sadie & s, 2138} Yo nn sl 6.2l 2msihd 93
3-8 Passive transport is the spontancous Lllﬂusmn of
maolecules across a membrane, 93
3-8 (smosis 15 the passive diffusion of water across a
membrane, 95
3-10 In active transport, cells use energy to move srmall
molecules into and out of the cell. 96
3-11 Endocyrosis and exocytosis are used for bulk transport
of particles. 98
o Cells are connected and communicate with each
uther RS | § SR N PP PO FIRERLY v I 37, e 101

3-12 Connections between LL]..I‘: hu d them in phtr and
enable them o communicate with each other. 101



© Nine important landmarks distinguish eukaryotic

colls: sl to ot ot § Sl et L e 103
3-13 The nucleus is the cell’s genetic control center. 103
314 Cyroplasm and the cytoskeleton form the cell’s internal
environment, provide its physical support, and can

generate movermnent. 105

3-15 Mitochondria are the cell’s energy converrers. 106

3-16 Lysosomes are the cells garbage disposals. 108

3-17 The endoplasmic reticulum is the site where cells build
proteins and disarm toxins, 109

3-18 The Golgi apparatis is the site where the cell processes
products tor delivery throughout the body. 112

3-18 The cell wall provides additional protection and support
for plant cells. 113

3-20 Vacuoles are multipurpose starage sacs for cells. 115
3-21 Chloroplasts are the plant cell’s power plint. 116

StreetBio: Knowledge you can use
Drinking too much water can be dangerous! 118

4 « Energy

FROM THE SUN TO YOU IN JUST
O SEERS e 122

o Energy flows from the sun and through all life

on earth. P K Pl o T B 5 S O

4-1 Cars rh.'tt run on Fru:ncﬂ fn oil? Or},mmm m-:‘l machines
need energy to work. 124

4-2  Energy has owo forms: kinetic and potential. 126

4-3  As cnergy is caprured and converted, the amount of
energy available to do work decreases, 127

4-4  ATP molecules are like free-floaring rechargeable
batteries in all living cells. 128

o Photosynthesis uses energy from sunlight to

make TOOd. "FEREININE: . ... ... .. ¢ SN ST TR 130

4-5 Where does plant matter come from? Photosynthesis:
the big picture. 130

4-6  Photosynthesis takes place in the chloroplasts, 132

4-7  Light energy rravels in waves: plant pigments absorh
specific wavelengths. 133

4-8  Photons cause clectrons in chlorophyll to enter an
excited state. 134

4-8  Photosynthesis in detail: the energy of sunlight is
captured as chemical energyv. 136

#4-10 Photosynthesis in detail: che caprured energy of sunlight
is used to make food. 139

4-11 The battle against world hunger can use plants adapted
to water scarcity. 140

e Cellular respiration converts food molecules into ATP,

a universal source of energy for living organisms. .. .. 143

#4-12 How do living organisms fuel their actions? Cellular
respiration: the big picture. 143

#4-13 The first step of cellular respiration: glycolysis is the
universal energy-releasing pathway. 144

4-14 The second step of cellular respiration: the Krebs cycle
extracts energy from sugar. 146

#4-15 The third step of cellular respiration: AT is built in the
electron transport chain, 148

e There are alternative pathways to energy

acquisition. ............ ... RSB R |
4-16 DBeer, wine, and spirits are l'.ﬂ.r pmducm r:d' Ln:l]uT.;,r
metabalism in the absence of oxygen. 151
4-17 Eating a complete diet: cells can run on protein
and fat as well as on glucose. 153
StreetBio: Knowledge you can use

If you feed and protect vour flowers in a vase, they'll last
longer. 154
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PART 2 Genetics, Evolution,

and Behavior

5 « DNA, Gene
Expression, and

Biotechnology

WHAT IS THE CODE AND HOW IS IT
L R O S SN |-

© DNA: What is it and what does itdo?. ... .. 160

5-1  “The DNA 200" —knowledge 1hcmr DNA is increasing
justice in the world. 160

5-2 The DNA molecule contains instructions for the
development and functioning of all living organisms. 162
53-3  Genes are sections of DINA that contain instructions
for making proteins. 164
3-4 Mot all DNA contzins instructions for making
proteins. 166
5-5 How do genes work? An overview. 167
o Building organisms: through gene expression, information
in the DNA directs the production of the molecules that
make up an organism. ....... ., M o 169

5-6  In transcription, the information cndud in 1)[“\].-"'1L is
copied into mRNA. 169

3-7  In translation, information from DINA s used to build
functional molecules. 171
o Damage to the genetic code has a variety of causes
and effects.. ......... ... ... AR b et JENREE T 1
5-8 What are the causes of mutaton and what are
is effecs? 174
5-9  Faulty genes, coding for faulty enzymes, can lead to
sickness. 177
o Biotechnology has the pntentlal for improving human
healthe = . ..., .. i
5-10 What is biotec] mnlng-.-‘ 179

5-11 The treatment of diseases and production of medicines
are improved with bilﬁtt!i:}]l'l:‘.n]%‘l’}'_ 184

5-12 Gene therapy: the use of biotechnology to cure diseases
15 having limited success. 186
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3-13 Biotechnology can help prevent disease, 187
& Biutechnnlogy is producing improvements in
SOHCHIDPRL. S S e e TR R 189

5-14 More nutritious and better ﬁud\ are hemg |:|mdur.ui
with biotechnology. 189

5-15 Farming can be made more efficient and cco- friendly
through biatechnology. 191

5-16 Fears and risks: are genetically modified foods safe? 194
@' Biotechnology today and tomorrow: DNA sequences
are rich in information. ... ... .. R
5-17 DMNA is an individual identifier: the uses and abuses
of DNA fingerprinting. 196
5-18 DNA sequences reveal evolutionary relatedness. 199
3-19 Cloning—from organs to individuals—offers both
promise and perils. 201

StreetBio: Knowledge you can use
Mixing asprin and alcohal can lead to metabolic interference
and unexpected inebriation. 204

6 « Chromosomes and

Cell Division

CONTINUITY AND VARIETY ... .. 208

o There are different types of cell division. ... ... .. 210
BT Immortal cells can spell rouble: cell division in
sickness and in health. 210

[ |

%]
b

Some chromosomes are circular, others are linear.
6-3  Prokaryotes divide by binary fission. 213
6-4  There is a time for everything in the cell cycle. 214
6-5  Cell division is preceded by replication. 215
€ Mitosis replacezi worn-out old cells with fresh
new duplicates. . NPT o TR IR

B-6  Most cells are not immortal: mitosis generates

replacements, 217

6-7  Overview: mitosis leads to duplicate cells. 219

wf



6-8 The details: mirosis is a four-step process. 220
6-9 Cell division out of control means cancer. 222
0 Meiosis generates sperm and eggs and a great deal of
varatlom:© ... ... LB O e T
6-10 L"ﬂ-‘erwev.': sexual rrpruduu:rim] rc*quirvs spccia] cells
made by meiosis. 225
6-11 Sperm and egg are produced by meiosis: the details, step
by step. 227
6-12 Male and female gametes are produced in slightly
different ways. 230
6-13 Crossing over and meiosis are important sources of
varlation. 232
6-14 What are the costs and benefits of sexual
g reproduction? 233

o There are sex differences in the chromosomes. ... . 235
6-15 How is sex determined in humans? 235
6-16 The sex of offspring is determined in a variety of ways in
non-human species. 237
o Deviations from the normal chromosome number lead to
Prel BRI G| i S denr, e 239

6-17 Down syndrome can be .:Iel:eu:erl before birth: karyotypes
reveal an individual’s entire chromosome set. 239

6-18 Life is possible with too many or too few sex
chromosomes, 242

StreetBio: Knowledge you can use
Can you select the sex of your baby? Would you want to? 244

7/ « Mendelian

Inheritance
FAMILY RESEMBLANCE: HOW TRAITS ARE

INFIERFTER. ot s enisdiodsisdon: o ot Atk . 2

& Why do offspring resemble their parents?......_.. 250
#-1  Family resemblance: vour mother and father each
contribute to your genetic makeup, 250

fd

Some traits are controlled by a single gene. 252

e |
Ked

Mendel learned about heredity by conducting
experiments, 254

7-4  Segregation: vou've got rwo copies of each gene but
put only one copy in each sperm or egg. 256

7-5 Observing an individual’s phenatype is not sufficient for
determining its genotype. 238

o Probability and chance play central roles in
genetics. ._............ oly-Bug
7-6  Chance is important in genetics. 264
7-7 A test-cross enables us to fipure our which alleles an
individual carries. 262
7-8  We use pedigrees to decipher and predict the inheritance
patterns of genes. 263

0 The translation of genotypes into phenotypes is not a
black box. ..... ... wo AR i Al s o |
7-8  Incomplete dominance and codominance: ':LL effects
of both alleles in a genatype can show up in the
phenotype. 265

#-10 Whar's vour blood type? Some genes have more than
two alleles. 267

7-11 Multigene traits: how are continuously varying traits such
as height influenced by genes? 269

7-12 Sometimes one gene influences multiple traiss. 271

7-13 Why are more men than women color-blind? Sex-linked
traits differ in their patterns of expression in males and
females. 271

7-14 Environmental effects: identical twins are no
identical. 27’

° Some genes are linked together. ... ..

7-15 Most traits are passed on as independent features:
Mendels law of independent assortment, 275

16 Red hair and freckles: genes on the same chromosome
are sometimes inherited together. 276

StreetBio: Knowledge you can use
Waorld migrations, novelty-seeking, and a single gene that
influences both, 278

8 « Evolution and Natural

Selection
DARWIN'S DAMNGEROUS IDEA. ... . 282

OEVUIutiun is an ongoing process. ... .. ... .. .. . 284
8-1 W can see evolution occurring right before our
eves, 284
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@ Darwin journeyed toanewidea. ........................ 287
8-2 Before Darwin, most people believed that all species
had been created separately and wers unchanging. 287
8-3 A job on a round-the-world survey ship allowed
Darwin to indulge and advance his love of nature, 289
8-4 Observing geographic similarities and differences
among fossils and living plants and animals, Darwin
developed a theory of evolution, 290
8-5 In 1858, after decades of mulling and procrastinating,
Darwin published his thoughts on natural selection. 292

o Four mechanisms can give rise to evolution. ........ .. 293

8-6 Evolution occurs when the allele frequencies in a
population change. 293

8-7 Mutation—a direct change in the DNA of an
individual—is the ultimate source of all genetic
variation. 293

8-8 Genetic drift is a random change in allele frequencies in
a population. 297

8-9 Migration into or out of a population may change allele
frequencies. 300

8-10 When three simple conditions are satisfied, evolution by
natural selection is occurring, 301

IoThra::nugh natural selection, populations of organisms

can become adapted to their environment. ... ... ... .. 304

8-11 Traits causing some individuals to have more offspring
than others become more prevalent in the
population. 304

8-12 Organisms in a population can become better matched
to their environment through natural selection. 306

8-13 Matural selection does nor lead to perfect
organisms. 306

8-14 Arnficial selection is a special case of natural
selection. 308

8-15 Natural selection can change the traits in a population
in several ways, 308

8-16 Marural selection can cause the evolurion of complex

traits and behaviors. 311

eThe evidence for the occurrence of evolution is

e e e Rt SR e 314

8-17 The fossil record documents the process of natural
selection. 314

8-18 Geographic patterns of species distributions reflect
their evolutionary histories. 317

8-19 Compatative anatonty and embryology reveal
common evolutionary origins. 319

8-20 Molecular biology reveals that common genetic
sequences link all life forms. 321

8-21 Laboratory and field experiments enable us to watch
evolution in progress. 322

StreetBio: Knowledge you can use

Antibacterial soaps may be dangerous. And it may be
your fault. 324
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9 « Evolution and Behavic

COMMUNICATION, COOPERATION, AND
CONFLICT IN THE ANIMAL WORLD............ 328

o Behaviors are traits that can evolve. .. ... .. ... ... 330
9-1  Behavior has adaprive value, just hkc other traits. 13[1 |
9-2  Some behaviors are innate, 332 |

9.3 Some behaviors must be learned (and some are learned
more easily than others). 334

5.4 Complex-appearing behaviors don't require complex
thought in order to evolve, 336
o Cooperation, selfishness, and altruism can be better
understood with an evolutionary approach. ... ... ..
8-5 A general theory of “kindness™ helps explain the
evolution of apparent acts of altruism, 338
9-6 Apparent altruism toward relatives can evolve through
selection. 340
, 9-7 Apparent altruism toward unrelated individuals can ¢
through reciprocal altruism. 343
In an “alien” environment, behaviors produced by na
selection may no longer be adapuve. 345

9-3

0-9  Selfish genes win out over group selection. 347
o sexual conflict can result from disparities in reproductive
investment by males and females. . .. .. ... ... ... ...

9-10 There are big differences in how much males and femal
must invest i reproduction. 348

9-11 Males and females are vulnerable atc different stages of
reproductive exchange, 350

9-12 Tactics for getting a mate: competition and courtship can
help males and females secure reproductive success, 352

9-13 Tactics for keeping a mate: mate guarding can protect a
male’s reproductive investment, 354

9-14 Monogany versus polygamy: mating behaviors can vary
across human and animal cultures. 356

9-15 Sexual dimorphism is an indicator of a population’
mating behavior. 358
o Communication and the design of signals evolve. ... .
9-16 Animal communication and language abilities evolve. 3
9-17 Honest signals reduce deception. 362

StreetBio: Knowledge you can use
How to win friends and influence people. 364



10 « The Origin and
Diversification of Life
on Earth

UNDERSTANDING BIODIVERSITY . ... .. 368

€D Life on earth most likely originated from non-living
marterials SRR L e e e
10-+—Complex organic molecules arise in non-living
environments, 370

.. 370

10-2 Cells and self-replicating svstems evolved together to
create the firse life, 372

12 Species are the basic units of biodiversity.. ... ... .. 374
10-3  What is a species? 374
10-4 How do we name species? 376
10-5  Species are not always easily defined. 378

10-6  How do new species arise? 379

6 Evolutionary trees help us conceptualize and categorize

blodiversity socalop'® Sin " " T T ceiee........ 383
10-7  The history of life can be imagined as a tree. 383
10-8 Evolutionary trees show ancestor-descendant
relationships. 384
10-9  Similar structures don't always reveal common
ancestry. 388
G' Macroevolution gives rise to great diversity. ... .. 390

10-10 Macroevolution is evolution above the species
level, 390
10-11 The pace of evolution is not constant, 391

10-12 Adaptive radiations are times of extreme
diversification, 393

10-13 There have been several mass extinctions on earth. 394
9 An overview of the diversity of life on earth: organisms
are divided into three domains. ... T
10-14 All living organisms are classified into one of three
groups. 396

10-15 The bacteria domain has tremendous biological
diversity, 398

10-16 The archaea domain includes many species living in
extreme environments. 400

10-17 The eukarya domain consists of four kingdoms: plants,
animals, fungi, and protists. 401

StreetBio: Knowledge you can use
Do racial ditferences exist on a genetic level? 402

11 « Animal
Diversification

VISIBILITY INMOTION ..........cccoie i A

&P Animals are just one branch of the eukarya. .. .. . 408
11-7  What is an animal? 408
11-2  Four key distinctions divide the animals. 409
11-3  Everything that is not extinct is evalutionarily
successful, 411
a Vertebrates are animals with a backbone, . N § I

11-4  All vertebrates are members of the phylum
Chordata. 412

115 The evolution of jaws and fins gave rise to the vast
diversity of vertebrate species. 415

11-6  The movement onto land required lungs, a
rigid backbone, four legs, and eggs that resist
dryving. 417

OAH terrestrial vertebrates are tetrapods. .. SRR

117 Amphibans live a double life, 418

11-8  Birds are reptiles in which feathers evolved. 419

11-8 Mammals are animals that have hair and produce
milk. 421

11-10 Humans tried out different life styles, 423

11-11 How did we get here? The last 100,000 years of human
evolution, 425
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o Invertebrates are animals without a backbone.. ... .. 427

11-12 Invertebrates are the largest and most diverse group
of amimals. 427

11-13 Echinoderms are vertebrates’ invertebhrate relarives: sea
stars, sea urchins, and sand dollars. 428

11-14 An external skeleton and metamorphosis produced the
greatest adaptive radiation ever. 429

11-15 Other arthropods include arachnids, crustaceans,
millipedes, and centipedes. 431

11-16 Most molluscs live in shells. 433

11-17 Are some animals smarter than others? 435

0 Worms, jellies, and sponges are examples of
invertebrate diversity................................... . 436
11-18 Segmented worms, fatworms, and roundworms come
in all shapes and sizes. 436
11-19 Jellyfish and other cnidarians are among the most
poisonous animals in the world. 439
11-20 Sponges are animals that lack tissues and organs. 440

StreetBio: Knowledge you can use
The box jellyfish: nature at its nastiest? 442

12 « Plant and Fungi

Diversification

WHERE DID ALL THE PLANTS AND FUNG]
LIe e e e T O SR 7 |

o Plants are just one branch of the eukarya. ... .. .. . 448
12-1  What makes vou a plant? 448
o The first plants had neither roots nor seeds: mosses,
ferns, and theirrelatives.......................... ... . 451
12-2  Colonizing land brings new opportunities and new
challenges for plants. 451
12-3  Maosses and other non-vascular plants lack vessels for
transporting nutrients and water. 432
12-4  The evolution of vascular tissue made large plants
possible. 453
o The advent of the seed opened new worlds to plants.. 457
12-5 What 15 a seed? 457

X CONTENMTS

12-6 With the evolution of the seed, gymnosperms became
the dominant plants on earth. 461

12-7  Conifers include the tallest and longest-living trees, 463
0 Flowering plants are the most diverse and successful

plamts. |, Bty 2 SSCHRA SRl s e s et R

12-8  Angiosperms are the dominant plants today. 462

12-9 A flower is nothing without a pollinator. 464

12-10  Angiosperms improve seeds with double fertlizaton. 46

B Plants and animals have a love-hate relationship. .. . 46
12-11 Fleshy fruits are bribes that flowering plants pay
animals to disperse their seeds, 468
12-12 Unable to escape, plants must resist predation in
other ways, 470
o Fungi and plants are partners but not relatives.. ...... . 47
12-12 Fungi are closer to animals than they are to plants. 472

12-14 Fungi have common structures, but exploit an
enormonus diversity of habitats. 474

12-15 Most plants have fungal symbionts. 476

StreetBio: Knowledge you can use
Yams: nature's fertility food? 478
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13 « Evolution and
Diversity Among the

Microbes

BACTERIA, ARCHAEA, PROTISTS, AND
VIRUSES: THE UNSEEN WORLD ... ... ...

o There are microbes in all three domains. ... ... .. .. . .
13-1 Microbes are the simplest, but most successful
organisms on earth. 484
13-2  Not all microbes are evolutionarily related. 487

9 Bacteria may be the most diverse of all organisms. .
13-3  What are bacteria? 488
13-4 Bacterial growth and reproduction is fast and
efficient. 4%
13-5 Many bacteria are beneficial. 492
13-6  Metabolic diversiry among the bacteria is extreme, 4




13-7 Bacteria cause many human diseases. 494

13-8  Bacteria evolve drug resistance quickly. 4935

€} Archaea exploit some of the most extreme habitats. . 497
13-2  Archaes are profoundly different from bacteria. 497

13-10 Archaea thrive in habitats too extreme for most ather
organisms, 498

13-11 Much archaean diversity has yet to be discovered. 499

€ Protists are single-celled eukaryotes.. .. .. ... ... ... .. 500
13-12 The first eukaryotes were protists. 500
13-12 There are animal-like protists, fungus-like protists,
and plant-like protists. 501

13-14 Some protists can make vou very sick. 503
o Viruses are at the border between living and
non-living. . i3 e el e Bk 4 i 504
13-15 \.’lruwa are not L)LFI(T[‘.- lelng organisms. 504
13-16 Viruses are responsible for many health problems. 506
13-17 Viruses infect a wide range of organisms. 507
13-18 HIV illustrates the difficulty of controlling infectious
viruses. 508

StreetBio: Knowledge you can use
The five-second rule: How clean is that food you just
dropped? 510

PART 4 Ecology and the Environment

14. Ppﬁlatibn Eclogy

PLANET AT CAPACITY: PATTERNS OF
I AT G RN .. 514

o Population ecology is the study of how popuiatrnns
interact with their environments..... ... ... ... .. .. 516

14-1  What is ecology? 516
14-2 A population perspective is necessary in ccology. 518
14-3  Populations can grow quickly for a while, but not
forever. 518
14-4 A populaton’s growth 13 hrmated by its environment, 520
14-5 Some populations cycle between large and small. 522
14-6  “Maximum sustainable yield” is a useful but nearly-
impossible-to-implement concept, 524
0 A life history is like an executive summary of a species. . 526
14-7  Life histories are shaped by natural selection. 526
14-8  Populations can be described quanticatively in Life
tables and survivorship curves, 528
14-8  There are tradeofts between reproduction and
longevity. 530
(3] Ecology influences the evolution of aging in a
population.. . PR IS o F  Srl RN 532

14-10 Things f"l“ apare: w h1t is aging 2 "|t1|.‘[ w]“, dm:x it
occur? 5332

14-11 Whart determines the average longevity in different
species? 534
14-12 Can we slow down the process of aging? 536

o The human population is growing rapidly. ... .. . . 538
14-13 Age pyramids reveal much about a population. 338

14-14 Moving from third world to first world a demographic
transition occurs. 5440

14-15 Human population growth: how high can it go? 541

StreetBio: Knowledge you can use
What is the relationship between reproduction and longevity? 544

15 « Ecosystems and

Communities
ORGANISMS AND THEIR ENVIRONMENTS...548

'o Ecosystems have living and non-living components. .. 550
15-1 Whart are ecosystems? 550
15-2 A wvariety of biomes occur around the world, each
determined by temperature and rainfall. 552
(2] Physical forces interacting create weather,............ . 554
15-3  Global air circulation patterns create deserts and rain
forests. 554
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15-4 Local topography influences the weather. 557 16-2  Biodiversity is not easily defined. 5%
15-5 Ocean currents affect the weather. 558 : 16-3  Where 15 most biodiversity? 391

561 | 16-4  Island biogeography helps us understand the
: maintenance and loss of biodiversicy. 594

€) Energy and chemicals flow within ecosystems. ......... ..
15-6 Energy flows from producers to consumers. 561

15-7 Energy pyramids reveal the inefficiency of food chains. 563 @ Extinction reduces biodiversity...........................597
15-8 Essential chemicals cycle through ecosysterns, 565 16-5 There are muldple causes of extinction. 597

o species interactions influence the structure of : 16-6  We are in the midst of 4 mass extinction. 599
COMMAMIRES (. oo vaiiie e e B e e 569 o Human interference generally reduces
15-9 Interacting species evolve together. 569 hlodivar ity st e 5 oy La T En e e i B ... 601
15-10 Each species' role in a community is defined by its niche. 570 16-7  Some ecasystem disturbances are reversible, others

15-11 Competition can be hard to see, but it stll influences are not. 601

community structure, 571 16-8  Disruptions of ecosystems can be disastrous:

15-12 Predation produces adaptation in both predators and 1. Introductions of exotic species. 603

their prey. 573 16-9  Disruptions of ecosystems can be disastrous:

15-13 Parasitism is a form of predation. 576 2. Acid rain and the burning of fossil fuels. 605

16-10 Disruptions of ecosystems can be disastrous:

15-14 Not all species interactions are negative: mutualism y
3. Global warming and the greenhouse effect. 607

and commensalism, 578 _ 2
16-11 Disruptions of ecosystems can be disastrous:

e Communities can change or remain stable over time_ ... 579 4. Depletion of the ozone layer. 610
15-15 Many communities change over time. 579 16-12 Disruptions of ecosystems can be disastrous:
15-16 Some species are more important than others within a : 5. Deforestation of ropical rain forests, 612

wmunity. 381 :
s : o We can develop strategies for effective
StreetBio: Knowledge you can use i

ns [ o T T en o e e o o o
Boosting plant productivity on farms has created a "dead zone® in H i er'urat.m Tl ; ¢
the Gulf of Mexico. 582 : 16-13  With limited conservation resources, we must
prioritize which species should be preserved. 614
16-14 There are multiple effective strategies for preserving
biodiversity. 616 .

StreetBio: KhowlEdge you can use
Is there a plan "B" for saving endangered species? 618

! Photo Credits PC-1
Answers AN-1

i Glossary GL-1
Index -1

16 « Conservation and

Biodiversity

HUMAN INFLUENCES ON THE |
ENVIROMIIBRITE . s s GB6

ﬁ Measuring and defining biodiversity is complex....... 588
16-1  Biodiversity benefits humans in many ways. 588

il COMTEMTS




