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oM B4 7R e 23edete] o A2 fAA mAEE T
F ek, o] 12d fAAES QERe] glong Refet F dshs £

s A o= 5 i

10, c(atelEjol= A2 QJIERS A7ske vl Bagh RNA 2Zetoly

11,

12,

13,

14,

15,

16,

77t §iek)

ot vl ERtAr =g Reldie) HH Uk 7R EAE
=7] s EEkavEek Al HGH #3427F 23 DNAE Alftas
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£3] &L QLE7F dnk thiToleh ethA] -5 Wk

aefeiof & A Al FAA AR ARE W2 Q) 2 ARl of
W JFE 7R ol EApol Anel il A ABE & WA
7h ATk w2 A 21 7 AEE 2Rk ARAlsst kb
T el thk 737AdE oAl B A7k
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Membranes: Mechanism and Dynamics of Aquaporin-1 and GIpE B.
L de Groot, H. Grubmiiller. Science 294:2353-2357 (2001).; 5.2 Peter
B. Armstrong and David W. Deamer, Dept. of Molecular and Cellular
Biology, UC Davis; 5.16 BW Folsom/Shutterstock

Chapter 6 Chapter Opener Stephen Marks/Getty Images; 6.2 Dennis
Welsh/UpperCut Images/Alamy; 6.12 Sean Lower/Marty Taylor; 6.14
left StockLite/Shutterstock; 6.14 right wzfs1s/Getty Images; 6.16
Simon Smith/DK Images; 6.17 David & Micha Sheldon/AGE Fotostock

Chapter 7 Chapter Opener Tatiana Dyuvbanova/Alamy; 7.1A
ODM/Shutterstock; 7.1B Mark Conlin/Alamy; 7.1C Marek Mis/Science
Source; 7.2 center Graham Kent/Pearson Education; 7.2 bottom Dr.
Jeremy Burgess/Science Source; 7.3 Martin Shields/Alamy; 7.6B llaszlo/
Shutterstock; 7.7A Christine Case; 7.11 left Sana Rahim/Shutterstock;
7.11 right jpreat/Shutterstock; 7.13A William H. Schlesinger; 7.14B
Michael Boyny/LOOK Die Bildagentur der Fotografen GmbH/Alamy

Chapter 8 Chapter Opener Steve Gschmeissner/Science Source; 8.1A
London School of Hygiene & Tropical Medicine/Science Source; 8.1B
Roger Steene/Image Quest Marine; 8.1C EricJ. Simon; 8.1D Zia Soleil/
Getty Images; 8.1E Dr. Yorgos Nikas/Science Source; 8.1F Dr. Torsten
Wittmann/Science Source; 8.2B Lee D. Simon/Science Source; 8.3A Dr.
Andrew S. Bajer, University of Oregon; 8.3B Biophoto Associates/Science
Source; 8.5 Conly L. Rieder, Ph.D.; 8.6A Don Fawcett/Science Source;
8.6B Eldon Newcomb; 8.12A IOFOTO/Canva Pty Ltd/Alamy; 8.13 Ed
Reschke/Getty Images; 8.16A top Jules Frazier/Getty Images, Inc.; 8.16A
bottom Roxana Gonzalez/Shutterstock; 8.16B Josef Loidl; 8.19 left
Hop Americain/Science Source; 8.19 right CNRI/Science Source; 8.20A
top SPL/Science Source; 8.20A bottom Lauren Shear/Science Source;
8.22 Michelle Gilders/Alamy; p. 155 J.L. Carson/Photo Researchers, Inc./
AGE Fotostock

Chapter 9 Chapter Opener Tek Images/Science Photo Library/
Alamy; 9.1 Classic Image/Alamy; 9.2A Pictorial Press Ltd/Alamy; 9.5B1
cpaquin/Getty Images; 9.5B2 bonzami emmanuelle/123RF; 9.5B3

Eric Isselee/Shutterstock; 9.5B4 Victoria Rak/Shutterstock; 9.8 left
m-imagephotography/Getty Images; 9.8 right XiXinXing/Getty Images;
9.9A1 NinaMalyna/Fotolia.com; 9.9A2 Westend61/Getty Images;

9.9A3 Shell114/Shutterstock; 9.9A4 Prostock-studio/Fotolia; 9.9C
Michael Ciesielski Photography; 9.10A CNRI/Science Source; 9.10B
Monkey Business Images/Shutterstock; 9.10B inset Gusto/Science
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Source; 9.13A, B Eye of Science/Science Source; 9.15A Lev Dolgachov/
Alamy; 9.15B Linda Rosier/NY Daily News via Getty Images; 9.18B M.
Lenke/AGE Fotostock; 9.20A Andrew Syred/Science Source; 9.20B top
left People Images/Getty Images; 9.20B top right michaeljung/Getty
Images; 9.20B bottom left Nicole Hill/Rubberball/Getty Images; 9.20B
bottom right 2xSamara/Shutterstock; 9.21A left Johner Images/AGE
Fotostock; 9.21A right Kottmann/blickwinkel/Alamy; 9.22 FPG/The
Image Bank/Getty Images; 9.23 PRISMA ARCHIVO/Alamy

Chapter 10 10.CO Public Health England Centre for Infections /
Science Source; 10.1A Biophoto Associates/Science Source; 10.3A
Library of Congress; 10.3A inset Science Source; 10.3B National
Institute of Health; 10.6B Grzegorz Skaradzinski/Alamy; 10.8C Yonhap
Choi Byung-kil/AP Images; 10.12A Joachim Frank; p. 205 right Hazel
Appleton, Health Protection Agency Centre for Infections/Science
Source; 10.19 clockwise from top left Scott Camazine/Alamy; CDC/
Dr. Terrence Tumpey; CDC/PE. Rollin; National Institute of Allergy

and Infectious Diseases (NIAID); CDC/Courtesy of Cynthia Goldsmith;
Jacqueline Katz; Sherif R. Zaki; National Institute of Allergy and
Infectious Diseases (NIAID); CDC/Cynthia Goldsmith; National Institute
of Allergy and Infectious Diseases (NIAID); 10.23C Huntington Potter

Chapter 11 Chapter Opener Handout/Getty Images; 11.1A Martin
Oeggerli/Science Source; 11.2 left Don. W. Fawcett/Science Source;
11.2A left Biophoto Associates/Science Source; 11.2A right Don. W.
Fawcett/Science Source; 11.2B Eric Isselee/Shutterstock; 11.8A, BE
Rudolf Turner; 11.9A Science History Images/Alamy; 11.9B Alila Medical
Media/Shutterstock; 11.12 Robyn Mackenzie/Shutterstock; 11.16A Geo
Martinez/Shutterstock

Chapter 12 Chapter Opener Laguna Design/Science Source; 12.1A
Pichi Chuang/Thomson Reuters; 12.1B top to bottom Smileus/
Dreamstime LLC; A.]. Sisco/UPI/Newscom; Dmitry Lobanov/Fotolia;
CLIPAREA.com/Fotolia; 12.6A Brad DeCecco Photography; 12.7A

Eli Lilly and Company; 12.7B Hank Morgan/Science Source; 12.8A
Vladimir Nikitin/Shutterstock; 12.8B Patti McConville/Alamy; 12.9 left
Borys Shevchuk/Fotolia; 12.9 center Kirill Kurashov/Shutterstock; 12.9
right Dionisvera/Shutterstock; 12.13 Scott Sinklier/Alamy; p. 249 Steve
Helber/AP Photo; 12.16 P. Morris/Garvan Institute of Medical Research;
12.20 Greg M. Herringer/Getty Images; 12.21 Philippe Plailly & Atelier
Daynes/Look Sciences/Science Source

Chapter 13 Chapter Opener Terry Donnelly/Alamy; 13.1A left
Archiv/Science Source; 13.1A right National Maritime Museum Picture
Library; 13.1B Peter Scoones/Science Source; 13.1C nicholas_dale/
Getty Images; 13.2A Colin Keates/DK Images; 13.2B Chris Howes/Wild
Places Photography/Alamy; 13.2C John Henshall/Alamy; 13.4B left

Dr. Keith Wheeler/Science Source; 13.4B right TT Nyhetsbyra®n AB/
Lennart Nilsson Photography; 13.6 center Luis César Tejo/Shutterstock;
13.6 bottom right Juniors Bildarchiv/Alamy; 13.6 bottom left
Kenneth W. Fink/Science Source; 13.6 top right ZUMA Press, Inc./
Alamy; 13.6 top left Arco Images GmbH/Alamy; 13.7 Philip Wallick/
Getty Images; 13.8 Our Wild Life Photography/Alamy; 13.9 Adam Jones/
Getty Images; 13.11 Anne Dowie/Pearson Education; 13.12B William
Ervin/Science Source; 13.13 Steffen Foerster/Shutterstock; 13.14 left
Sergej Razvodovskij/Shutterstockstock; 13.14 right Carlton Ward/Getty
Images; 13.15A Dave Blackey/Getty Images; 13.15B George D. Lepp/
Getty Images; 13.15C Barry Mansell/Nature Picture Library

Chapter 14 Chapter Opener David Fleetham/Alamy; 14.1

Charles Darwin; 14.2A left Malcom Schuyl/Alamy; 14.2A right
David Kjaer/Nature Picture Library; 14.2B left to right XiXinXing/
Shutterstock; Daxiao Productions/Shutterstock; Darren Baker/Fotolia.
com; Radius Images/Getty Images; Zurijeta/Shutterstock; courtyardpix/
Shutterstock; 14.2 top to bottom CLFProductions/Shut-terstock;
janprchal/Shutterstock; Troy Maben/AP Images; p. 284 1st column
Joe McDonald/Photoshot Holdings Ltd.; Joe Mcdonald/Getty Images;
P- 284 2nd column USDA/APHIS Animal and Plant Health Inspection
Service; Jared Hobbs/SuperStock; p. 284 3rd column J&C Sohns/AGE
Fotostock; Tier und Naturfotografie/SuperStock; p. 284 4th column
Phillippe Clement/Nature Picture Library; Oyvind Martinsen Wildlife

Collection/Alamy; p. 285 1st column SERDAR/Alamy; WaterFrame/
Alamy; p. 285 2nd column Chuck Brown/Science Source; Arco/G. Lacz/
Alamy; Kazutoshi Okuno; 14.4A Michele Falzone/Alamy; 14.4A left
John Shaw/Photoshot; 14.4A right Michael Fogden/Photoshot License
Limited 14.4B Arthur Anker/Florida Museum of Natural History; 14.5B
Douglas W. Schemske; 14.7B Ole Seehausen; 14.8 top to bottom
imageBROKER/Alamy; Mary Plage/Getty Images; Ralph Lee Hopkins/
National Geographic RF/Getty Images; 14.9A Courtesy of Peter R. Grant
and B. Rosemary Grant; 14.10B Chris Gomersall/Alamy; 14.10C Ole
Seehausen

Chapter 15 Chapter Opener bmse/Getty Images; 15.1 inset Francois
Gohier/Science Source; 15.1 Courtesy of Smithsonian Institution. Painting by
P Sawyer; 15.3A Menger, Fred M.; 15.7D Roland Seitre/Nature Picture Library;
15.7E Phil Savoie/Nature Picture Library; 15.7F Rick & Nora Bowers/Alamy;
15.8A David Parker/Science Source; 15.11A Avalon/Photoshot License/Alamy;
15.11B Jean Kern; 15.11C Dr. William A. Cresko; 15.12 1eft to right Hal
Beral/V & W/Image Quest Marine; Christophe Courteau/Biosphoto/Science
Source; Reinhard Diracherl/Alamy; Jim Greenfield/Image Quest Marine; James
Watt/ImageQuestMarine; 15.16C Image # 5789, American Museum of Natural
History Library; 15.18 CDC/Frank Collins, Ph.D.

Chapter 16 Chapter Opener Steve Gschmeissner/SPL/Alamy; 16.1 Dr.
Tony Brain & David Parker/Science Source; 16.2 left Eye of Science/Science
Source; 16.2A center David McCarthy/SPL/Science Source; 16.2A right
Stem Jems/Science Source; 16.2B ASM/Science Source; 16.2C1. Rantala/
Science Source; 16.2D Eye of Science/Science Source; 16.3A Huntington
Potter; 16.3B Scott Camazine/Science Source; 16.4 top left Sinclair
Stammers/Science Source; 16.4 top right T. Stevens & P. McKinely/
SPL/Science Source; 16.4 bottom left Pasieka/SPL/Science Source;
16.4 bottom right Dr. Gary Gaugler/Science Source; 16.5 PARADORN
KOTAN/Shutterstock; 16.6A SPL/Science Source; 16.6B SIPA USA/SIPA/
Newscom; 16.7 left, center Eye of Science/Science Source; 16.7 right
Eric Isselée/Fotolia; 16.8A A Jay Clark/Fotolia; 16.8B Jim West /Alamy;
16.9A National Library of Medicine; 16.9B Eye of Science/Science
Source; 16.9C John Walsh/Science Source; 16.9D Moredun Animal
Health/SPL/Science Source; 16.9E Science Source; 16.10A David M.
Phil-lips/Science Source; 16.10B Steve Lindridge/Alamy; 16.11 inset
CANPIX/Reuters/Newscom; 16.11 James Cavallini/Science Source;
16.12A left Carol Buchanan/AGE Fotostock; 16.12A center Eye of
Science/Science Source; 16.12A right Melba Photo Agency/Alamy;
16.12B inset Patrick Keeling; 16.12B Eric V. Grave/Science Source;
16.14A Steve Gschmeissner/Science Source; 16.14B Georgie Holland/
AGE Fotostock; 16.14C Christine Smart; 16.14D Michele and Tom
Grimm/Alamy; 16.14E Andrew Syred/Science Source; 16.14F inset
David Caron/Look Sciences/Science Source; 16.14F Dee Breger/Photo
Researchers; 16.14G Steve Gschmeissner/SPL/Science Source; 16.15
David Maung/Bloomberg/Getty Images; 16.16A David M. Phillips/
Science Source; 16.16B Eye of Science/Science Source; 16.17A Biophoto
Associates/Science Source; 16.17B inset Ray Simons/Science Source;
16.17B Dr. George L. Barron; 16.17C Robert Kay; 16.18A Alex Hyde/
Nature Picture Library; 16.18B left Aaron J. Bell/Science Source; 16.18B
right Manfred Kage/SPL/Science Source; 16.18C D. P. Wilson/Eric and
David Hosking/Science Source; 16.19B David J. Patterson

Chapter 17 Chapter Opener Rhino45/Alamy; 17.1A Bob Gibbons/
Alamy; 17.1B Gerd Guenther/Science Source; 17.1D Robert Marien/Corbis/
Getty Images; 17.2B left Matthijs Wetterauw/Alamy; 17.2B center Dr.
Jeremy Burgess/SPL/Science Source; 17.2B right Hidden Forest; 17.2C

left Clement Philippe/Arterra Picture Library/Alamy; 17.2C right Robert
Garrigus/Alamy; 17.2D left to right blickwinkel/Alamy; John Cancalosi/
Getty Images; Bob Gibbons/Alamy; Pichugin Dmitry/Shutterstock; 17.2E
left Koos Van Der Lende/AGE Fotostock; 17.2E right Nigel Cattlin/Alamy;
17.3.1 Sanamyan/Alamy; 17.3.2 Stetfen Hauser/AGE Fotostock/SuperStock;
17.3.3 olesia/AGE Fotostock; 17.3.4 ] Fieber/AGE Fotostock; 17.3.5 AGE
Fotostock; 17.3.6 George Ostertag/AGE Fotostock; 17.4 Open University,
Department of Earth Sciences; 17.5A left Morales/AGE Fotostock; 17.5A
bottom right Trent Dietsche/Alamy; 17.5 top right Brent Bergherm/
AGE Fotostock; 17.6A Steve Taylor ARPS/Alamy; Andrei Stanescu/Getty
Images; adrian hepworth/Alamy; 17.7 Fortish/Shutterstock; 17.8A inset



Agita Leimane/Shutterstock; 17.8A rakim/Shutterstock; 17.8B inset
Sergey Kolesnikov/123RF; 17.8B Scott Camazine/Science Source; 17.8C
inset Bryan Brunner; 17.8C Cal Vornberg/AGE Fotostock; 17.9 Jethro
Toe/Shutterstock; 17.10A RanaPhotos/Alamy; 17.10B Peter Llewellyn/
Alamy; 17.10C D. Nuridsany et Perennou/Science Source; 17.11A left Big
Jones/Shutterstock; 17.11A right SoFood/Superstock; Dee Adams/Alamy;
17.11B NASA; 17.12A David Chapman/Alamy; 17.12A inset Dr. George
L. Barron; 17.12B BlueMoon Stock/Alamy; 17.14B Gregory G. Dimijian/
Science Source; 17.14D left ARCO/H Reinhard/AGE Fotostock; 17.14D
right Frank Young/Corbis Documentary/Getty Images; 17.14E top left
Phil Dotson/Science Source; 17.14E top right blickwinkel/Alamy; 17.14E
bottom Inger Hogstrom/AGE Fotostock; 17.15 Emmanuel Lattes/Alamy;
17.16A ALEXEY FILATOV/Shutterstock; 17.16B Christine Case; 17.16C C
Huetter/AGE Fotostock; 17.17A NHPA/SuperStock; 17.17B Eye of Science/
Science Source; 17.17C Ester van Dam/Alamy; 17.19A Fir Mamat/Alamy;
17.19B Astrid & Hanns-Frieder Michler/Science Source; 17.19C Nigel
Cattlin/Science Source

Chapter 18 Chapter Opener Jochen Tack/Alamy; 18.1A Gunter
Ziesler/Photolibrary/Getty Images; 18.2A left South Australian
Museum; 18.2A right Universal Images Group North America LLC/
DeAgostini/Alamy; 18.2B.1 John Sibbick/The Natural History Museum,
London; 18.2B.2 Chip Clark; 18.5A left to right James Watt/
ImageQuestMarine; Andrew J. Martinez/Science Source; Paul Kay/Getty
Images; 18.6A left Jonathan Bird/Getty Images, Inc.; 18.6A top Sinclair
Stammers/Science Source; 18.6B Reinhard Dirscherl /Getty Images;
18.7B Eye of Science/Science Source; 18.8A STEVE GSCHMEISSNER/
SCIENCE PHOTO LIBRARY/Alamy; 18.8B Gavin Parsons/Oxford
Scientific; 18.9C inset Jez Tryner/Image Quest Marine; 18.9C GK Hart/
Vikki Hart/Getty Images, Inc.; 18.9D inset Marevision/AGE Fotostock;
18.9D Christophe Courteau/Nature Picture Library; 18.9E inset

Dante Fenolio/Science Source; 18.9E blickwinkel/Alamy; 18.10A ANT
Photo Library/Science Source; 18.10B left SPL/Science Source; 18.10B
right PAUL R. STERRY/Nature Photographers Ltd/Alamy; 18.10C left
Jurgen Freund/Nature Picture Library; 18.10C right WaterFrame/
Alamy; 18.11B Angelo Giampiccolo/Nature Picture Library; 18.11C
left EcoPrint/Shutterstock; 18.11C center Scott Camazine/Alamy;
18.11Cright Eye of Science/Science Source; 18.11D George Grall/
Getty Images, Inc.; 18.11E Mark Smith/Science Source; 18.11F inset
Colin Milkins/Getty Images, Inc.; 18.11F Maximilian Weinzierl/Alamy;
18.12A.1 Hecker/Sauer/AGE Fotostock; 18.12A.2 W Holzenbecher/
AGE Fotostock; 18.12A.3 M Woike/AGE Fotostock America Inc.; 18.12C
left Buddy Mays/Alamy; 18.12C center Martin Shields/Alamy; 18.12C
right Matt Jeppson/Shutterstock; 18.12C center Dante Fenolio/Science
Source; 18.12E left Avalon/Bruce Coleman Inc/Alamy; 18.12E right
Purestock/Getty Images, Inc.; 18.13B top left Rod Williams/Nature
Picture Library; 18.13B top right Morley Read/Shutterstock; 18.13B
bottom row Courtesy of Sean B. Carroll; 18.14B Andrew J. Martinez/
Science Source; 18.14C blickwinkel/Alamy; 18.15A Marevision/AGE
Fotostock America Inc.; 18.15B Jez Tryner/Image Quest Marine; 18.16A
Doug Perrine/Nature Picture Library; 18.16B Linda Pitkin/220VISION/
Nature Picture Library; 18.16C S. Kuelcue/Shutterstock

Chapter 19 Chapter Opener Nigel Dennis/Avalon/Photoshot
License/Alamy; 19.2A Tom McHugh/Photo Researchers, Inc.; 19.2B
inset Marevision/AGE Fotostock America Inc.; 19.2B Gary Meszaros/
Science Source; 19.3B George Grall/National Geographic Stock; 19.3C
Wendy A. Capili/Getty Images; 19.3D Tom & Pat Leeson/Science Source;
19.3E.1 Andrey Nekrasov /Alamy; 19.3E.2 Marevision/AGE Fotostock;
19.3E.3 Jeff Rotman; 19.3F Oceanwidelmages.com; 19.4B Christian
Jegou/Publiphoto/Science Source; 19.5A Westend61 GmbH/Alamy;
19.5B Dante Fenolio/Science Source; 19.5C hotshotsworldwide/Fotolia;
19.5D DE Photography/Fotolia; 19.5E DP Wildlife Vertebrates/Alamy;
19.6A Sylvain Cordier; 19.6C Steven David Miller/Nature Picture Library;
19.7A BlueBarronPhoto/Shutterstock; 19.7B elmvilla/Getty Images;
19.8A Jean-Philippe Varin/Science Source; 19.8B Phillip Hayson/
Photolibrary/Getty Images; 19.8C Mitch Reardon/Science Source;
19.9.1 E. H. Rao /Science Source; 19.9.2 Kevin Schafer/Alamy; 19.9.3
imageBROKER/Alamy; 19.9.4 Shutterstock; 19.9.5 Amazon-Images/
Alamy; 19.9.6 Werner Bollmann/AGE Fotostock/SuperStock; 19.9.7

JAABUEN

Al

Steve Bloom/Alamy; 19.9.8 Arco Images GmbH/Alamy; 19.9.9 Anekoho/
Shutterstock; 19.9.10 John Kelly/Getty Images, Inc.; 19.10B David
Tipling/Nature Picture Library; 19.12A left Christian Musat/Fotolia;
19.12A right Piotr Marcinski/Fotolia; 19.12B SPL/Science Source;
19.14 Javier Trueba/MSF/Science Source; 19.15 Beawiharta Beawiharta/
Thomson Reuters Pictures; 19.16A Sarah Leen/National Geographic
Stock; 19.17A SathyabhamaDasBiju; 19.17B WaterFrame/Alamy;
19.17C Hart JA, Detwiler KM, Gilbert CC, Burrell AS, Fuller JL, Emetshu
M, et al. (212) Lesula A New Species of Cercopithecus Monkey Endemic
to the Democratic Republic of Congo and Implications for Conservation
of Congo’s Central Basin. PLoS ONE 7(9) e44271. doi10.1371/journal.
pone.0044271. © Hart et al.

Chapter 20 Chapter Opener Brian J. Skerry/Getty Images; 20.2 Eric
Isselee/Shutterstock; 20.4 Image Source/Getty Images; 20.5A, C, E Nina
Zanetti/Pearson Education; 20.5B Ed Reschke/Getty Images, Inc.; 20.5D
Chuck Brown/Science Source; 20.5F Gopal Murti/SPL/Science Source;
20.6 Paul Burns/Blend Images/Alamy; 20.6A Nina Zanetti/Pearson
Education; 20.6B, C Ed Reschke/Getty Images, Inc; 20.9 Jeff Wheeler/
MCT/Newscom; NA Paul Burns/Blend Images/Alamy; 20.10 p. 424 top
Douglas Pulsipher/Alamy; 20.10 p. 424 left center Peoplelmages/Getty
Images; 20.10 p. 424 top right Rubberball/Getty Images; 20.10

P- 424 bottom left Neustockimages/Getty Images; 20.10 p. 424
bottom right SOURCENEXT/Alamy; 20.10 p. 425 top left Laura
Knox/DK Images; 20.10 p. 425 bottom left Moodboard/Corbis; 20.10
P- 425 top right Ryan McVay/Getty Images; 20.10 bottom right
Jeremy Woodhouse/Getty Images; 20.13B SPL/Science Source; 20.14
Markus Varesvuo/Nature Picture Library.

Chapter 21 Chapter Opener Rawpixel Ltd/Getty Images; 21.1A Mike
Veitch/AlamyStockPhoto; 21.1B Nigel Cattlin/Science Source; 21.1C
Martin Dohrn/Science Source; 21.1D Jennette van Dyk/Getty Images;
21.2A Shutterstock; 21.4 Geo Martinez/Shutterstock; 21.6C Kletr/
Shutterstock; 21.7 Science Photo Library/Alamy; 21.9 Eye of Science/
Science Source; 21.13 left Kristin Piljay; 21.13 right Tom Brakefield/
Stockbyte/Getty image; 21.15A atoss/Fotolia.com; 21.15 top jiangdi/
Shutterstock; 21.15 bottom Debbie Hardin, Pearson Education; 21.15B
Alexander Prokopenko/Shutterstock; 21.16 Marlee/Shutterstock; 21.19B
The Jackson Laboratory; 21.21 Steve Allen/Stockbyte/Getty images;
21.21.2 Maks Narodenko/Shutterstock

Chapter 22 Chapter Opener Vasiliy Budarin/Alamy; 22.1
Jovanmandic/Getty Images; 22.4A Marek Mis/Science Source; 22.4B
Valeriy Kirsanov/Fotolia; 22.4C F Rauschenbach/F1 ONLINE/SuperStock;
22.5 University of Chicago Dept of Organismal Biology and Anatomy;
22.6 Douglas Pulsipher/Alamy.

Chapter 23 Chapter Opener Hank Morgan/Science Source; 23.2A
GeorgePeters /E+ /Getty Images; 23.2B Matt Antonino/Shutterstock;
23.2C Eric Isselee/Shutterstock; 23.3 Hans Kim/Shutterstock; 23.5
Science Photo Library/Alamy; 23.6B left Chuck Brown/Science Source;
23.6B right Biophoto Associates/Science Source; 23.7B Science Source;
23.11A Eye of Science/Science Source; 23.13 Cuelmages/Alamy; 23.14B
David M. Phillips/Science Source.

Chapter 24 Chapter Opener B BOISSONNET/BSIP/AGE Fotostock;
24.4 Ryan McVay/Photodisc/Getty Images; 24.14A Chris Bjornberg/
Science Source; 24.17 SPL/Science Source; p. 505 center David J. Green/
Alamy.

Chapter 25 Chapter Opener Science History Images/Alamy; p.

509 Maridav/Shutterstock; 25.1 Mike Wilkes/Nature Picture Library;

25.2 Leksele/Shutterstock; 25.5A Andaman/Shutterstock; 25.5B left
GeorgePeters/Getty Images; 25.5B center Eric Isselée/Fotolia; 25.5B right
Maksym Gorpenyuk/Shutterstock; 25.6A Yuri Arcurs/Shut-terstock;

p. 518 left column Leksele/Shutterstock; Eric Isselée/Fotolia; Mike Wilkes/
Nature Picture Library

Chapter 26 Chapter Opener lessydoang/RooM the Agency/Alamy;
P- 521 bottom Corey Ralston/Getty Images; 26.3A Matteo photos/
Shutterstock; 26.4 PanicAttack/Shutterstock; 26.5D Mirrorpix/Splash
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News/Newscom; 26.6A Eric Isselée/fotolia; 26.7C National Geographic
Creative/Alamy; 26.11 Corey Ralston/Getty Images; p. 534 top sianc/
Shutterstock

Chapter 27 Chapter Opener Health Protection Agency Centre

for Infections/Science Source; 27.1A Biophoto Associates/Science
Source; 27.1B Allison J. Gong; 27.2A Courtesy John R. Finnerty; 27.2B
PREMAPHOTOS/Nature picture library; 27.2C Aneese/Shutterstock;
27.9A Photo Researchers, Inc./Science Source; 27.10.1 Eric Isselée/
fotolia; 27.10.2 Hintau Aliaksei/Shutterstock; 27.12A Huw Williams;
27.12C Courtesy Dr. Thomas J. Poole, Upstate Medical University.;
27.12D NHPA/Science Source; 27.13 left SPL/Science Source; 27.13
right Petit Format/Science Source; 27.16A Steve Allen/Science Source;
27.16B Dr G. Moscoso/Science Source; 27.16C Claude Edelmann/
Science Source; 27.16D TT Nyhetsbyra®n AB/Lennart Nilsson
Photography; 27.16E Ron Sutherland/Science Source.

Chapter 28 Chapter Opener Tetra Images; 28.1A left corlaffra/
Shutterstock; 28.1A right Alice Day/Shutterstock; 28.2 Manfred Kage/
Science Source; 28.7 E.R. Lewis, Y.Y. Zeev, T.E. Everhart; University of
California at Berkeley.; 28.16 B Marcus E. Raichle, M.D.; 28.17A left
Science Source; 28.17A right Patrick Landmann/Science Source;
28.17B Living Art Enterprises, LLC/Science Source; 28.19 James King-
Holmes/Science Source; 28.21A Jessica Wilson/Science Source; 28.21B
Associated Press

Chapter 29 Chapter Opener Brian J. Skerry/Getty Images; 29.1A
Fuse/Getty Images; 29.3B N. E Photography/Shutterstock; 29.3D Jim
Watt/Perspectives/Getty Images; 29.4E Keith Publicover/Shutterstock;
29.7 A FEric Grave /Science Source; 29.7B MURGVI/Shutterstock; 29.9A,
B Oskar Eyb/imageBROKER/Alamy; 29.9C ARZTSAMUI/Shutterstock;
29.11 szefei/Shutterstockstock; p. 603 bottom Kelly Hogan

Chapter 30 Chapter Opener Rolf Kopfle/Alamy; 30.1A Stuart F.
Westmorland/Danita Delimont/Alamy; 30.1B Himagine/E+/Getty
images; 30.1C Dave Watts/NHPA/Science Source; 30.1D Digoarpi/Getty
Images; 30.1E Nagel Photography/Shutterstock; 30.2A.1 Heather Angel/
Natural Visions/Alamy; 30.2A.2 Mick Hoult/Avalon/Photoshot License/
Alamy; 30.2B Tony Florio/Science Source; 30.2C Carlos Villoch/Image
Quest Marine; 30.2D.1 Jeff Rotman/The Image Bank/Getty Images;
30.2D.2 Kaj R. Svensson/SPL/Science Source; 30.2E alle/Shutterstock;
30.5A.1 SPL/Science Source; 30.5A.2 Professor Pietro M. Motta/Science
Source; 30.8 Professor Clara Franzini-Armstrong/Pearson Education;
30.11 View Stock/Alamy

Chapter 31 Chapter Opener sarawut/Getty Images; 31.1B.1
Cathleen A Clapper/Shutterstock; 31.1B.2 Nattika/Shutterstock;
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