Preface

This edition of Bislogy: The Lnity and Diversity of Life includes a
wealth of new information reflecting recent discoveries in biol-
ogy (details can be found in the Power Bibliography, which lists
journal articles and other references used in the revision process;
available upon request). Descriptions of current research, along
with photos and videos of scientists who carry it out, under-
score the concept that science is an ongoing endeavor carried
out by a diverse community of people. Discussions include not
only what was discovered, but also how the discoveries were
made, how our understanding has changed over time, and
what remains to be discovered. These discussions are provided
in the context of a thorough, accessible introduction to well-
established concepts and principles that underpin modern biol-
ogy- Every topic is examined from an evolutionary perspective,
emphasizing the connections between all forms of life.

Throughout the beok, text and art have been revised to help
students grasp difficult concepts. This edition also continues to
focus on real world applications pertaining to the field of bial-
ogy, including social issues arising from new research and devel-
opments. This edition covers in detail the many ways in which
human activities are continuing to alter the environment and
threaten both human health and Earth's biodiversity.

Changes to this Edition
Here are a few highlights of the revisions to this edition.

1 Invitation to Biology Renewed and updated emphasis on
the relevance of new species discovery and the process of science.

2 Life's Chemical Basis New graphics illustrate elements
and radioactive decay.

3 Molecules of Life New figure illustrates protein domains,

4 Cell Structure and Function New lable summarizing
cell theory: new photos of prokaryotes, Comparison of micros-
copy techniques updated using Parameciunt. New figure shows
food vacuocles in Nassula.

5 Ground Rules of Metabolism Temperature-dependent
enzyme activity now illustrated with polymerases. Mew art and
photos illustrate coenzymes, adhesion proteins, membrane traf-
ficking, and energy transfer in redox reactions.

6 Where It Starts—Photosynthesis New photos illus-
trate phycobilins, stomata, adaptations of C4 plants, iee core sam-
pling, smog in China. Light-dependent reactions art simplified.
¥ How Cells Release Chemical Energy New photos
illustrate mitochondrial disease and aerobic respiration.

8 DMA Structure and Function Concepts and illustra-
tions of DNA hybridization and primers added to replication sec-
tion. New photo of mutations caused by radiation at Chernobyl;
new illustration of mutation.

2 From DMA to Protein Expanded material on the effects
of mutation includes discussion of hairlessness in cats and a new
micrograph of a sickled blood cell.

10 Gene Control New photos show transcription factors,
X chromosome inactivation; new material explains evolution of
lactose tolerance. New critical thinking question requires under-
standing of the effects of floral identity gene mutations.

11 How Cells Reproduce New photos illustrate mitosis,
the mitotic spindle, and telomeres.

12 Meiosis and Sexual Reproduction New material
on asexuality in mud snails and bdelloid rotifers. New micro-
graph shows multiple crossovers.

13 Observing Pattermns in Inherited Traits New mate-
rial about environmental effects on hemoglobin gene expression
in Daphnia. New photos illustrate continuous variation.

14 Chromosomes and Human Inheritance Material
on Tay-5achs has been moved to this chapter as an illustration of
autosomal recessive inheritance.

15 Studying and Manipulating Genomes Coverage of
persenal genetic testing updated with new medical applications,
including the social impact of Angelina Jolies response bo her
test, New photos of genetically modified animals. New “who's
the daddy” eritical thinking question offers students an opportu-
nity to analyze a paternity test based on SNPs.

16 Evidence of Evolution New MRI showing coccyx
illustrates a vestigial structure. Photos of 19th century natural-
ists added to emphasize the process of science that led to natural
selection theory. Expanded coverage of fossil formation includes
how banded iron formations provide evidence of the evolution
of photosynthesis,

17 Processes of Evolution New opening essay on
resistance to antibiotics as an outcome of agricultural overuse
(warfarin material moved to illustrate directional selection).
Mew art illustrates founder effect, and hypothetical example in
text replaced with reduced diversity of ABC alleles in Native
Americans, New art illustrates stasis in coelacanths.

18 Organizing Information About Species

Mew material on DNA barcoding added to biochemical eompari-
sons section, Data analysis activity revised to incorporale new
data on honeycreeper ancestry.

18 Life's Origin and Early Evolution Added material
about new discovery of 3.4-billion-year old fossil bacteria. New
graphic illustrates endosymbiotic origin of mitochondria and
chloroplasts.

20 Viruses, Bacteria, and Archaea Added informa-
tion about Ebola and West Nile viruses, and newly discovered
glant viruses,

21 Protists—The Simplest Eukaryotes New graphic
depicts primary and secondary endosymbiosis, Added informa-
tion about diatoms as a source of cil.

22 The Land Plants New essay about seed banks and the
importance of sustain plant biodiversity.

23 Fungi More extensive coverage of fungal ecology; added
information about white nose syndrome, a fungal disease of bats,
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24 Animal Evolution—Invertebrates Updated informa-
tion of medicines from invertebrates. New photos of terrestrial
flatworm, plant-infecting roundworm.

25 Animal Evolution—\Vertebrates Improved discus-
sion of transition to land, with new illustration. Reorganized
coverage of mammal evolution and diversity.

26 Human Evolution Updated to include latest discoveries
about Australopithecus sediba, Denisovans, and Neanderthals.

27 Plant Tissues Carbon sequestration essay revised to
include new data on wood production by old-growth redwoods.
Reorganized to consolidate primary growth into its own sec-
tion. Many new photos illustrate stem, leaf, and root structure,
Material on fire scars added to section on dendroclimatology.

28 Plant Mutrition and Transport Hlustration of
Casparian strip integrated with new micrograph. Revisited sec-
fion discusses phytoremediation at Ford's Rouge Center.

29 Life Cycles of Flowering Plants Updated material
reflects current research on bee pollination behavior and colony
collapse. New photos illustrate pollinators, fruit classification,
asexual reproduction.

30 Communication Strategies in Plants Updates re-

flect ongoing major breakthroughs in the field of plant hormone

function. New photos show apical dominance, effect of gibberel-
_ lin, and abscission,

31 Animal Tissues and Organ Systems Added infor-
mation about tissue regeneration in nonhuman animals; updated
information about use of human and embryonic stem cells,
Added information about blubber as a specialized adipose lissue.

32 Meural Control New opening essay about the effects of
concussion on the brain, Reorganized coverage of psychoactive
drugs. Added information about epidural anesthesia. Updated,
improved coverage of memory.

23 Sensory Perception New opening essay about cochle-
ar implants; revisited section discusses retinal implants, artificial
limbs. Updated information about human sense of taste.

34 Endocrine Control Updated discussion of endocrine
disruptors. New examples of pituitary gigantisms, dwarfism.
Added information about role of melatonin in seasonal coat color
changes.

35 Structural Support and Movement Added infor-
mation about myostatin polymorphism in race horses to open-
ing essay. New section discusses principles of animal location.
Added information about boneless muscular organs such as the
tongue.

36 Circulation More extensive coverage of plasma compo-
nents. Discussion of genetics of blood types deleted. Improved
coverage of and illustration of capillary exchange. Added infor-
mation about blood pressure and jugular vein valves in giraffes,

37 Immunity Updated material on HIV / AIDS treatment
sirategies. New photos show T cell / APC interaction, skin as a

surface barrier, a cytotoxic T cell killing a cancer cell, contact
allergy, and victims of HIV.

38 Hespiration Improved comparison of water and air as
respiratory media with accompanying figure, Revised figure
depicting first aid for choking victims to reflect latest guidelines.
Discussion of human adaptation o high altitude now compares
mechanisms in Tikbetan and Andean populations.

39 Digestion and Nutrition New graphic depicting
funetional variations in animal denttion. New figure show-
ing arrangement of organs that empty into the small intestine,
Improved discussion of vitamin and mineral functions, New
MRI illustrates how abdominal fat compresses internal organs.
Added information about basal metabolic rate,

40 Maintaining the Internal Environment New sub-
section about climate-related adaptations in human populations.

41 Animal Reproductive Systems Coverage of intersex
conditions dropped. Opening essay now discusses reproductive
technology (IVF, egg banking): Revisited section discusses sperm
banks. New section discusses location of animal gonads and the
general mechanism of gamete formation. Reproductive function
of human females now discussed before that of males; improved

figure depicting the ovarian cycle,

42 Animal Development New opening essay about
human birth defects, with a focus on cleft lip and palate.
Improved photos illustrating apoptosis in digit development.
Reorganized coverage of early human development. Added in-
formation about surgical delivery (cesarean section).

43 Animal Behavior Opening essay about effects of noise
pollution on animal communication moved here and updated to
teflect recent research. Revised discussion of the possible benefits
of grouping,

44 Population Ecology Improved presentation of effects
of predation on guppy life history. Revised, updated graphics.

45 Community Ecology Added information about and a
photo of a brood parasite of ants, Added photo of the keystone
species Pisaster.

46 Ecosystems More extensive discussion of aquifer deple-
tion, salination; added information about ecological effects of
over-allocation of river water. Updated discussion of the rise in
atmospheric CO5.

47 The Biosphere New opening essay about how winds
and ocean currents distributed and are distributing material
from the 2011 earthquake and tidal wave that affected Japan.
Discussion of El Nino now a subsection within the chapter.

48 Human Impacts on the Biosphere New graph-
ics of extinct animals: mastadon and dodo. Added information
about and photo of endangered Florida lichen; added informa-
tion about the Great Pacific Garbage Patch, Updated coverage of
ozone depletion and effects of global climate change.
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