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Dinosaurs, 265-66, 268, 437
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Genetically modified organ-
isms (GMO), 434, 435, 437
Genetic determinism, 391
Genetic diseases, 409, 409
(chart), 431, 432
Genetic engineering, 415-17,
434-37, 442-43
Genetic fingerprinting. See
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somes, 391, 454

homunculus, 385

in Nazi Germany, 411
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virus. See AIDS.
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Klebs, Edwin, 91

Knockout mouse, 425-26

Koch, Robert, 90-91, 93, 98,
124

Koehler, Arthuer, 186

Koko, 334

Kolliker, Rudolf Albert von,
44

Kossel, Albrecht, 360, 369

Krebs cycle, 14, 15, 16, 62

Krebs, Hans, 14

Kudzu, 182, 183 (ill.), 512

Kuhne, William, 17

Kurosawa, Eiichi, 222

Kwashiorkor, 24

Kyoto Protocol, 511-12

L

Lacks, Henrietta, 80

Lactose intolerance, 405,
405-6 (chart)

Lamarck, Jean-Baptiste de,
410, 446, 447

Lampreys and hagfishes, 261

Langmuir, Irving, 48-49

Language, animal. See Com-
munication, animal.

Lauterbur, Paul, 536

Laveran, Charles-Louis
Alphonse, 91

Lavoisier, Antoine, 65

Leakey, Louis B., 326

Leeuwenhoek, Antoni van,
45, 89-90

Legionnaires’ disease, 121

Lemmings, 487-88

Leonardo da Vinci, 229

Levene, Phoebus, 368-69

Lichens, 142-44, 155, 156
(ill.), 166, 491

Life history table, 487

Life spans, animal, 310-12
(chart), 313

Limiting factors, 478-79

Limnology, 483

Lincoln, Abraham, 407

Lindbergh, Anne Morrow,
186

Lindbergh, Charles, 186

Lindeman, R., 484

Linnaeus, Carolus, 85, 162,
224, 445, 466, 480

Lipids, 11, 23, 27, 28, 48, 49,
61-62. See also Fats (mole-
cules).

Lister, Joseph, 91, 119

Liverworts. See Bryophytes.

Lobsters, 250

Locomotion, animal, 317-21,
329 (chart)

Locoweed, 232

Locusts, 255

Loffler, Friedrich, 91

Lorenz, Konrad, 324, 325,
326 (ill.), 335

Love, chemistry of, 28-29

Lovelock, James, 477

Luffa sponges, 190

Lyell, Charles, 448

Lyme disease, 121, 122

Lyon, Mary, 393

Lyon hypothesis, 393

Lypholization, 537

Lysenko, Trofim, 410

Lysosomes, 42-43, 51, 107-8,
528

M

MacLeod, Colin M., 360
Macroevolution, 463
Macromolecules, 9, 42
Mad cow disease, 108

Malaria, 91, 111, 230, 461,
498
Malayan sun bear, 273
Malnutrition, 25 (ill.)
Malpighi, Marcello, 524
Malthus, Thomas, 449, 450,
472, 487
Mammals, 269-70 (chart),
271-75, 310-12 (chart), 315-
16, 321, 469, 480-81, 490
Mammals, marine, 288, 288-
89 (chart)
Mammoths, 274, 318, 318
(chart)
Manatees, 271-72
Mansfield, Peter, 536
Maple syrup, 228-29
Marasmus, 24
Marfan syndrome, 408, 409-
10
Margulis, Lynn, 477
Marijuana, 29
Mark-recapture method,
537-38
Marsh, George Perkins, 493
Marsupials, 315, 469
Martin, Arthur Porter John,
530
Mass extinctions, 467
Mastodons, 274
Mating, animal, 349, 356-57
Maxam, Allan, 414
McCarty, Maclyn, 360
Medawar, Peter, 105
Medicinal uses of plants. See
Plants.
Meiosis, 60-61, 390
Mendel, Gregor, 385-86, 387-
88, 455
Meristems, 201
Metabolism. See also Krebs
cycle.
anabolic reactions, 14
bacterial classification
and, 97
catabolic reactions, 14
diet drugs and, 82
life span and, 28
metabolic disorders and
genetics, 393-94
metabolic pathways, 14,
17



Metamorphosis, 254
Metchnikoff, Elie, 91
Metric conversions, 517-18
(chart). See also SI system.
Mexican jumping beans, 319
Microarray, 423
Microclimate, 477-78
Microevolution, 463
Microorganisms, control by
chemical agents, 117-18
(chart)
Microscopes and microscopy,
32, 33, 520-24, 521 (chart)
Microscopic autoradiogra-
phy, 523-24
Microtechnique, 524-27
Microtome, 524-25
Microtubules, 52
Midwife toads, 460
Migration, animal, 336, 351
Miescher, Johann Friedrich,
39, 359
Miller, Carlos O., 223
Miller, Stanley, 465
Millipedes, 250
Mimosa plants, 179
Minerals, 19-20, 19-20
(chart)
Mitochondria, 43 (ill.), 44-
45,51, 61
Mitosis, 57-58, 59-60, 424
(ill.), 441
Mole (in chemistry), 4
Molecular clock, 474
Molecular evolution, 472
Molecules, 3, 8-13
Mollusks, 247-49. See also
Clams; Octopods; Snails
and slugs; Squids.
Monarch butterflies, 257
Monkey ball trees, 178

Monogamy. See Mating, ani-
mal.

Mordant, 527

Morgan, Thomas Hunt, 376,
392, 394, 404, 405 (ill.)

Morphine, 229, 232

Mosses. See Bryophytes.

Moths, 256, 256 (chart). See
also Gypsy moths.

Movement, animal. See
Locomotion, animal.

Muir, John, 493

Miiller, Fritz, 461-62
Miiller, Paul, 498
Miillerian mimicry, 461-62
Mullis, Kerry, 414, 418
Multiple sclerosis, 299, 301
Muscles, 69, 70 (ill.)
Muscle tissue, 281-82
Mushrooms. See Fungi.
Mussels. See Clams.

Mutations, genetic, 365-66,
366 (chart), 398 (chart),
398-99

Mutualism, 133-34, 269,
486. See also Symbiosis.

Mycology. See Fungi.

Mycoplasmas, 100

Mycorrhiza. See Fungi.

Myelin, 298-300

Myrrh, 185

Names, animal, 236-37
(chart)

Names, juvenile animal, 237-
39 (chart)

Nanotechnology, 442

Natural selection, 325, 447,
448, 449, 450-51, 452-53,
455, 456-57, 458-59, 472,
474

Navel oranges, 181

Negative feedback, 13

Neisser, Albert L. S., 91

Neljubov, Philip F., 223

Nelson, Gaylord, 493

Nematocysts, 241-42

Nerve tissue, 282-83

Nervous system, animal,
297-306

Neuberg, Carl, 154

Neurons, 71-72, 73, 282
(ill.), 282-83

Newton, Isaac, 450, 514

Niche, 483, 484

Nicholson, Garth L., 49

Nitrogen cycle, 479-80

Nitrogenous waste, 292, 292
(chart), 293
Nixon, Richard M., 496

Nuclear magnetic resonance,
535-36

Nuclear waste, 508

Nucleic acids, 13. See also
DNA; RNA.

Nucleolus, 40. See also Cells.

Nuttall, George Henry
Falkiner, 92

0

Octopods, 247, 248 (ill.),
330, 350

Ogata, Masaki, 91

Ogston, Sir Alexander, 91

0il spills, 504-5, 505 (chart).
See also Exxon Valdez.

“Ontogeny recapitulates phy-
logeny,” 464

Oogenesis, 60-61

Oparin, Alexandr, 464-65

Oparin-Haldane hypothesis,
464-65, 468

Operant conditioning, 331-
32,333

Operation Ranch Hand, 505

Opium War, 186

Opossums, 343-44

Orange trees, 181

Orcas, 271

Organic chemistry, 1, 516

Organs, animal, 283-84, 283-
84 (chart)

Ostrom, John H., 268

Overton, Charles, 48

Owen, Richard, 265

Oxpeckers, 269

Oxygen, 15, 62, 64-65

Ozone, 207, 501, 501 (ill.),
502

P

Paganini, Niccolo, 408
Palade, George, 43
Panspermia, 470-71

Paper manufacturing, 184,
226-27
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Papyrus, 226-27
Parasitism, 340, 347-48
Parental care, 350
Parkinson, James, 301

Parkinson’s disease, 301, 433

Parrots, 356, 357

Parsimony, 463

Parvovirus, 103

Passenger pigeons, 489

Pasteur, Louis, 90-91, 92,
113

Pasteurization, 90, 113

Pauling, Linus, 25, 27 (ill.),
360, 535

Pauling, Peter, 360-61

Pavlov, Ivan, 330-31

PCBs, 498, 529

PCR. See Polymerase chain
reaction.

Pearls, 248-49, 442

Peat moss, 167 (ill.), 167-68

Pedigree. See Genetics.
Penguins, 315

Penicillin, 115, 128, 151-52,

153, 473
Pepys, Samuel, 334

Peregrine falcons, American,

496 (ill.)
Perfumes, plants used in,
190, 190-91 (chart)
Peroxisomes, 43
Pertusis. See Whooping
cough.
Petri, Julius Richard, 93
Petri dish, 93
Petrified wood, 164
Pfungst, Oskar, 355
Phagocytosis, 56, 91
Pharmacogenomics, 432,
434
Phenylketonuria, 432
Philo of Byzantium, 519
pH level, 6-7, 7 (chart), 8,
94-95, 220, 515, 515-16
(chart)
Photoperiodism, 224
Photosynthesis, 14, 45, 62-
64, 65, 68
Phrenology, 449
Phylogeny, 464, 465
Physiology, 277

Pinchot, Gifford, 493
Pine trees, 172 (chart), 173,
175, 179 (chart), 212 (ill.)
Pinocytosis, 55
Plants. See also Flowers;
Soils; Trees.
bark of, 209 (ill.), 209-10,
210 (chart)
breeding of, 196
bulbs, 214 (ill.), 215
cells of, 46 (ill.), 47, 48,
51, 60, 197-202
cloning of, 440
fibers of, 201, 225-26
(chart), 226
growth of, 201-2
hormones in, 222-24
land, origins of, 163
leaves of, 204-6
medicinal uses of, 192-
95, 194-95 (chart), 206
nutrients of, 219, 219-20
(chart)
parasitic, 225
periderm, 208
pith, 211
poisonous, 181-82, 190,
195
polyploidy in, 373-74,
373-74 (chart)
reproduction of, 164-65
roots of, 197-98, 211-18,
212 (ill.), 213 (ill.)
secondary metabolites in,
229, 229-31 (chart)
seeds of, 202-3
shoots of, 197-98, 203-11
stems of, 203-4
stomata, 206-7, 207
(chart), 208
tissues of, 199-201, 199-
201 (chart)
trichomes, 208
Plasmids, 96-97
Plasmodesmata, 51
Plastics, 509-11, 510 (chart)
Plastids, 46
Plato, 445
Platypus, duck-billed, 271,
315
Play behavior, animal, 331

Pleiotropy, 399

Pliny the Elder, 162, 323

Poisonous plants. See Plants.

Poisonous snakes. See
Snakes.

Polar molecule, 8

Polio, 103

Pollination, 216-17, 218

Pollutant Standard Index,
497, 497 (chart)

Polyacrylamide gel elec-
trophoresis (PAGE), 427

Polygyny. See Mating, ani-
mal.

Polymerase chain reaction
(PCR), 414, 418, 419 (ill.),
423, 428, 439

Polymorphism, 461

Polyploidy, 372, 373-74, 373-
74 (chart), 400-1, 457

Population, 486-87, 537, 538

Porcupines, 273-74

Porpoises, 271

Portuguese man-of-war, 241,
242

Potter, Beatrix, 126

Prairie dogs, 484

Prantl, Karl, 162

Predation, animal, 347, 348,
349

Priestley, Joseph, 64

Prince Albert, 388, 390

Prions, 107-8

Prokaryotic cells, 33-36, 34
(ill.), 34-36 (chart), 40, 44,
48,53, 86 (ill.), 87-101,
114, 468

Protease inhibitors, 18

Proteins

aging’s effect on, 27

diseases due to inade-
quate intake, 24

function, 11, 11 (chart)

importance in diet, 23

in eggs, 26

in hair, 26

storage location in
human body, 27

structure of, 12 (ill.)

Protists, 108-13, 328-29,
433-34, 470



Proteomics, 439

Protozoans, see Protists.
Prusiner, Stanley, 107
Punctuated equilibrium, 466
Punnett, Reginald, 387, 394

Q

Queen Victoria, 388, 390

Rabbits, 459

Rabies, 102

Rachmaninoff, Sergey, 408

Racial designations, 472

Rain, 479

Rain forests, 494-95

Ramon y Cajal, Santiago, 42

Randall, John, 361-62

Ray, John, 162

Recombinant DNA. See DNA.

Recycling, 509-12, 510
(chart), 511 (ill.)

Red algae. See Algae.

Red cabbage, 515

Redi, Francesco, 90

Redox reaction, 15

Red Queen hypothesis, 475

Red tide, 483

Redwood trees, 172-73, 174
(ill.), 174-75, 179 (chart)

Reflexes, 300

Remak, Robert, 32

Reproduction, 307-16, 348,
460-61

Reptiles, 263-67, 350, 354,
470, 480-81 (chart)

Respiration, animal, 286-89,
287-88 (chart)

Restriction enzymes, 417,
417-18 (chart)

Restriction fragment length
polymorphism (428)

Rhinoceros, black, 269

Ribosomes, 43, 44, 51, 379-80

Ribozymes, 370-71

RNA, 13, 104, 359, 360, 368-
71, 369 (ill.), 377-83, 380
(chart), 381 (chart)

Roentgen, William Conrad,
534

Romanes, George, 332
Roots. See Plants.

Ross, Betsy, 226
Roundworms. See Worms.
Russow, Edmund, 40

S

Saffron, 191, 192, 192 (ill.)

Saint-Hilaire, Isidore Geof-
froy, 324

Salem witch trials, 146, 409

Salmon, 24 (ill.), 294, 337,
438

Salmonellosis, 92, 121

Salten, Felix, 325-26

Sand cat, 272

Sanger, Frederick, 413, 414,
425

Santorio, Santorio, 519

Sargent, Charles Sprague, 493

SARS, 103, 121

Scanning tunneling micro-
scope, 522-23

Schaller, George, 326

Schaudinn, Fritz R., 92

Schieffelin, Eugene, 269

Schleiden, Matthias, 32

Schlesinger, Martin, 107

Schwann, Theodor, 32

Sciatic nerve, human, 300

Scientific method, 513-14

Scientific notation, 518, 518-
19 (chart)

Scopes, John T., 475

Scopes monkey trial, 475

Seasons, 477, 478 (ill.)

Sea stars. See Starfishes.

Sea urchins, 259-60, 310

Segmented worms. See
Worms.

Sequoia trees. See Redwood
trees.

Sertiirner, Friedrich Wil-
helm A., 232

Severe acute respiratory syn-
drome. See SARS.

Sexual selection, 459, 462
(ill.)

Sharks, 261-62, 317, 470
Shiga, Kiyoshi, 91, 92
Shigellosis, 92, 122
Shoots. See Plants.

Sickle cell anemia, 399, 400,
432

Silicon, 6

Simple stains, 526

Singer, Seymour J., 49

SI system, 517

Skeletal system, animal,
316-17

Skinner, B. F., 331-32

Skoog, Folke, 223

Skunk cabbage, 189

Sleeping sickness, 111

Slime molds, 112

Smallpox, 102, 102 (ill.)

Smear preparation, 524, 526
(ill.)

Smells, 302-3

Smith, Michael, 418

Smog, 498-99, 499 (chart)

Smokey Bear, 495

Snails and slugs, 247, 490

Snakes, 264-65 (chart), 344.
See also Cobras.

Social Darwinism, 471-72

Sociobiology, 326, 327

Socrates, 174, 229 (chart)

Soils, 218-21

Sound, 303-4

Spallanzani, Lazzaro, 90

Species and speciation, 455-
57

Spectroscopy, 533 (chart),
533-34

Spencer, Herbert, 451, 472

Sperm, 76

Spermatogenesis, 60

Sperry, Roger, 300-1

S phase, 59

Spices, 191, 191 (chart). See
also Cinnamon; Saffron.

Spiders, 251-53, 252 (ill.),
258-59, 309-10, 470, 490

Spinach, 28

Sponges and coelenterates,
239-43, 334. See also Jelly-
fishes; Portuguese man-of-
war.
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Spontaneous generation, 90

Spruce trees, 172 (chart), 175

Squids, 247

Stanley, Wendell, 104

Starfishes, 259, 484

Starling, Ernest, 295

Starlink corn, 436

Statin drugs, 81. See also
Cholesterol.

Stem cells, 57, 57 (ill.), 78
(chart)

Steroids, 21 (ill.), 21-22, 297

Steward, Frederick Campion,
58, 225

Sticklebacks, 324, 325 (ill.)

Stone plants, 183

Succulents, 182-83

Sudan IV test, 516, 517

Sumiki, Yasuke

Superfund Act, 507

Survivorship curve, 487

Swallows, 336

Symbiosis, 133-34

Symmetry, body, 234

Synge, Richard Laurence
Millington, 530

Syphilis, 91, 92, 122

Systematics, 466

T

Taniguchi, Norio, 442

Tapeworms. See Worms.

Taq polymerase, 419

Tatum, Edward, 378, 394-95

Taxol, 172, 231

Taxonomy. See Classification.

Telephone poles, 184

Telomeres, 41

Tennyson, Alfred, 450

Terminator gene technology,
423

Termites, 258, 350

Territorialism, animal, 342-43

Tetanus, 92

Thalidomide, 433

Theophrastus, 160

Thermocycler, 419

Thermodynamics, 8

Thermometer, 519

Thomson, William, 471, 520

Thoreau, Henry David, 493
Thought, animal, 329-30
Tight building syndrome.

See Indoor air pollution.
Tinbergen, Niko, 323, 324,

325
Tiselius, Arne, 533
Tissue, animal, 278-83
Tissue engineering, 439
TNT (trinitrotoluene), 28
Tobacco mosaic, 102
Tobacco seeds, 231 (ill.)
Tomatoes, 191, 435
Tournefort, J. P. de, 162
Toxic Release Inventory, 497
Toxic shock syndrome, 121
Toxins, 74, 74 (chart)
Traits. See Genetics.
Transcription, 377-78, 378

(ill.)
Translation, 378
Transposon, 427
Trees

diseases, 256
growth from rocks, 481

hardwoods vs. softwoods,
227

leaves of, 228, 228
(chart), 230 (ill.)
rings of, 227, 228 (ill.),
229
Trembley, Abraham, 234
Trophic level, 484, 485
Tropism, 221
Trouvelot, Leopold, 255-56
Tsvet, Mikhail Semyonovich,
530
Tuberculosis, 91, 122
Turgor movements, 221-22
Turner syndrome, 371-72
Turtles, 266-67, 317
Twort, Frederick W., 107
Tyndall, John, 502
Typhoid fever, 92

U

Ultrasound, 536
Uniformitarianism, 448
Urey, Harold, 465
Ussher, James, 448-49

vV

Vaccines, 431-32
Vancomycin, 115-16
Van Ermengem, Emile, 92
Van Helmont, Jan Baptista,
64
Van Niel, C. B, 64
Van Overbeek, Johannes, 223
Variable, 513-14
Varicella. See Chickenpox.
Vascular plants, 197, 198,
199
Vavilov, Nikolai, 410
Vectors. See Genes.
Venter, Craig, 413
Venus fly trap, 180, 180 (ill.)
Vertebrates, 235, 235-36
(chart), 260-75, 298, 300,
330, 461
Victoria amazonica, 180
Virchow, Rudolph, 32
Viruses
and bacteria, 101-2
(chart)
DNA, 104, 105 (chart)
origin of, 103-4
reproduction of, 103
RNA, 104, 105 (chart)
size of, 102, 102-3 (chart)
structure of, 101
treatment with medica-
tions, 106, 106 (chart)
Vision, 303, 304
Vitamins, 19-20, 19-20
(chart), 74, 77
von Frisch, Karl, 324, 325,
345, 352
von Tschermak, Erich, 392
von Uexkuell, Jacob, 325
Vuillemin, Paul, 114

w

Wagner, Rudolph, 40
Waldeyen-Hartz, Wilhelm
von, 32

Wallace, Alfred Russel, 449,
452-55, 462, 472, 473, 474

Wareing, Philip F.
Water, 5-6, 7



Watermelons, seedless, 181

Watson, James, 360-61, 361
(ill.), 363, 366, 370 (ill.),
465, 535

Weinberg, William, 394
Weismann, August, 446
Weizmann, Chaim, 113
Welch, William Henry, 92
Went, Frits W., 222

Wetlands, 481, 481 (chart),
494

Whales, 262, 271, 340
Wheat, 177 (ill.), 189, 190

Wheeler, William Morton,
324

Whitaker, R. H., 85

White fat, 281

Wholemounting, 524, 525
(ill.)

Whooping cough, 92, 122

Wilberforce, Samuel, 449-50

Wilkins, Maurice, 360-62,
361 (ill.), 362 (ill.), 535
Williams, George C., 325
Wilmut, Ian, 414, 441
Wilson, Edmund Beecher,
404
Wilson, Edward O., 327, 330,
337-38
Woese, Carl, 85
World War I, 113-14, 154
Wordsworth, William, 246
Worms
earthworms, 245
flatworms, 243
giant tube worms, 245-46
leeches used in medicine,
246
roundworms, 244-45, 245
(chart)
segmented worms, 245
tapeworms, 243, 244, 244
(chart)

Wormwood, 188

X

Xenotransplantation, 432, 433
X-ray diffraction, 534-35
X-rays, 534

Y

Yabuta, Teijiro, 222
Yeasts, 144-45

Yellowstone National Park,
494

Yersin, Alexandre, 92

Z

Zebra mussels, 248

Zeidler, Othmar, 498

Zero population growth, 502
Zoology, 233, 234
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