
A
Acharius, Erik, 142
Acidophilus milk, 123
Acid rain, 503-4, 504 (chart)
Acquired immunodeficiency

syndrome. See AIDS.
Adaptation, 453
Adaptive radiation, 457
Addicott, Frederick T., 223
African elephant. See Ele-

phants.
Africanized honeybees. See

Bees.
Agassiz, Louis, 250
Agent Orange, 505
Aging, 377
Agnathans, 261
AIDS, 122, 433, 439, 474
Akhenaten, 409-10
Alcoholic beverages, 28
Algae, 123-24, 166, 470
Alkaptonuria, 13, 393-94
Alleopathy, 232
Allergies, 307
Alligators and crocodiles,

314, 319, 491, 492 (ill.)
Alpini, Prospero, 165
Alternation of generations,

164-65
Altman, Sidney, 370-71
Altruism, animal, 337-38
Alvarez, Luis, 266
Alvarez, Walter, 266
Alzheimer’s disease, 72, 301

Amber, 163, 164, 255
Amino acids, 11
Amoebas, 111
Amoebic dysentery, 111
Amphibians, 263, 264, 314,

470, 490. See also Frogs.
Anabolic steroids. See

Steroids.
Anagenesis, 458
Analogy in evolution, 454
Aneuploidy, 372
Angiogenesis, 79
Angiosperms, 175-83, 469,

490-91
Animal behavior. See Behav-

ior, animal.
Anise, 187
Antarctic ozone hole, 501

(ill.), 502
Antelope, four-horned, 272
Anthrax, 91, 100-1, 101 (ill.),

439
Anthropomorphism, 325-26
Antibacterial products, 119-

20
Antibiotics, 114-17, 114

(chart), 473
Antisense technology, 421
Antoinette, Marie, 430
Ants, 317, 349-50
Apical dominance, 204
Archaebacteria, 88
Archaeopteryx, 268
Aristotle, 85, 233, 323, 445

Aromatherapy, 195-96, 196
(chart)

Arrhenius, Svante, 471, 502
Arthropods, 249-59, 250-51

(chart). See also Insects;
Spiders.

Artificial selection, 453-54
Aseptic procedures, 536
Asexual reproduction, 95,

307-8
Aspirin, 28
Atom, 1 (chart), 1-2
ATP (adenosine triphos-

phate), 14, 62
Avery, Oswald T., 360
Avogadro, Amedeo, 4

B
Baboons, 337
Bacillus thuringiensis, 91,

436-37, 438
Bacon, Francis, 514
Bacteria, 87-101, 88-89

(chart). See also Antibi-
otics; Prokaryotic cells.

antibiotic-resistant, 115-
16

disease and, 98, 99, 121
(chart)

in humans, 76-77
production of foods and,

122 (chart)
reproduction of, 95-96
rickettsiae and chlamydi-

ae, 99-100 (chart), 100

Index

553

Note: (ill.) indicates photographs and illustrations; (chart) indicates tables and charts.
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role in fighting pollution,
122

temperature and, 96
dormancy of spores, 97-

98
Bacterial population growth

curve, 93-94
Bacteriophage, 106, 107
Bakker, Robert T., 268
Balbiani, Edouard, 40-41
Bald eagles, 268 (ill.), 268-69
Balloons, 506
Bambi, 325-26
Bamboo, 179
Banyan trees, 178, 213, 213

(ill.)
Bark. See Plants.
Barnacles, 250
Barr, Murray, 393
Barr body, 393
Bartram, John, 160
Bartram, William, 160
Baseball bats, 185
Bates, Henry Walter, 462
Batesian mimicry, 462
Bateson, William, 387, 393
Bats, 321, 349, 353
Bayliss, William, 295
Beadle, George, 378, 394-95
Beagle voyages, 448, 450-51,

464
Bears, 353
Beer, 144-45, 415
Bees, 192 (ill.), 216-17, 217

(ill.), 218, 256-58, 344 (ill.),
345, 348, 404

Behavior, animal, 323-57.
See also Ethology.

Behavioral ecology, 325
Beneden, Edouard van, 40
Benedict’s test, 516
Bensley, Robert R., 528
Benthem, George, 162
Berg, Paul, 414
Bergey, David H., 88
Bernard, Claude, 277
Bessey, Charles, 163
Beta-blockers, 81
Binary fission, 95
Biochemistry, 1
Biodiversity, 488

Biogeochemical cycle, 479
Biogeography, 464, 480
Bioindicators, 167
Bioinvader, 512
Biological clocks and

rhythms, 351 (chart), 351-
52

Bioluminescence, 98, 425
Biomagnification, 499-500
Biomemetic, 439
Biomes, 480, 480-81 (chart)
Biopesticide, 438
Biopharming, 433
Biopiracy, 512
Bioprospecting, 422
Bioreactor, 422, 422 (chart)
Bioremediation, 433-34
Biosensors, 438
Biotechnology, 413-15, 414

(chart), 423, 431-33
Bioterrorism, 438-39
Birds, 267-69, 304, 314-15,

319-20, 320 (chart), 324-
26, 333, 336, 341, 341-42
(chart), 348, 356-57, 459-
60, 462-63, 469, 480-81
(chart), 490. See also
Finches; Geese; Humming-
birds; Parrots; Swallows.

Bison, 273
Biuret test, 516
Blackman, F. F., 64
Black widow spider, 252-53
Blood, animal, 290-92
Bloodroot wildflower, 187-88
Blood types, 185, 290-91

(chart)
Blue lobsters. See Lobsters.
Body temperature, animal,

305 (chart)
Bonds, chemical, 3-4, 4

(chart), 8
Bordet, Jules, 92
Bosenberg, Henry F., 196
Botany subdisciplines, 159

(chart)
Botox, 99, 100 (ill.)
Bottleneck effect, 463
Botulism, 92, 99
Bovine spongiform

encephalopathy. See Mad
cow disease.

Boyer, Herb, 414
Bragg, William Henry, 534
Bragg, William Lawrence,

534
Brain comparisons, 298 (ill.)
Bread molds. See Fungi.
Brenner, Sydney, 244
Bridges, Calvin, 404
Brown, Robert, 32, 38
Brown algae. See Algae.
Brown fat, 281
Brown recluse spider, 252
Bryophytes, 165-68
Bt foods. See Bacillus

thuringiensis.
Bubonic plague, 91, 92
Buffon, Comte de, 446-47
Burbank, Luther, 196
Burroughs, John, 493
Bush, George W., 508
Butcher’s blocks, 185
Butterflies, 256, 256 (chart),

257, 304, 333, 436-37

C
Caesalpinus, 162
Caffeine, 82-83, 83 (chart),

229 (chart)
Calories, 22, 23, 28. See also

Metabolism.
Calvin, Melvin, 14
Calvin cycle, 14, 63
Cambrian explosion, 466
Camels, 273
Camouflage behavior, 348
Cancer, 377, 414-15, 434,

494, 505
Candolle, Augustin Pyrame

de, 162
Cannon, Walter Bradford,

277
Carbohydrates, 10, 11, 23,

27, 28, 130
Carbon, 5, 6
Carbon cycle, 479
Carbon dioxide, 15, 501-2
Carbon monoxide, 81
Carnivorous plants, 180
Carroll, Lewis, 475554
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Carson, Rachel, 498, 500,
500 (ill.)

Catastrophism, 448
Catnip, 231
Cato the Censor, 162
Cats, domestic, 343, 354-55,

398
Cattails, 176
Cave moss, 166-67
Cech, Thomas, 370-71
Cell culture, 422-23
Cell division, 32, 58, 58-59

(chart). See also Meiosis;
Mitosis.

Cells. See also Cloning;
Eukaryotic cells; Prokary-
otic cells; Stem cells.

bladder, 76
brain, 71-72
cancer, 77, 78-79, 79

(chart), 80
cell junctions, 50
cell communication, 66-

67, 66-67 (chart)
cell death, 62
cell theory, 31, 32
cell wall, 47-50
cytoplasm, 37, 41-47
cytosol, 37
effects of alcohol on, 81-

82
egg, human, 76
electrical conduction by,

65-66
energy storage, 13, 68
fat, 82
in animals, 51-52, 52

(ill.), 60
injured, 73
life cycle, 57-58
life span, 52-53
movement of, 56-57
muscle, 69-71, 70 (ill.)
nucleus, 1-2, 32, 33, 36,

37, 38 (ill.), 38-41, 51,
372

plasma membrane, 47-50,
50 (chart), 61

receptor, 302
red, 68, 69, 75
reproduction of, 58

shape of, 73
size of, 55
skin, 76
stomach, 75-76
structure of, 31-53
totipotent, 58

Cellular respiration, 15
Celsius, Anders, 519
Celsius scale, 519, 520

(chart)
Centipedes, 250
Central vacuole, 51
Centrifugation, 527-28
Centrioles, 51, 130
Cereal, 177
CFCs, 498
Chain, Ernst Boris, 151
Chang, Annie, 414
Chestnut blight, 147
Chickenpox, 122
Chimeras, 422
Cilia. See Eukaryotic cells.
Chagas’s disease, 111
Chargaff, Edwin, 361, 362,

364
Charlemagne, 149
Chatton, Edouard, 33
Cheese

Brie, 149-50
Camembert, 128, 149-50
Roquefort, 128, 149 (ill.)

Chemical bonds. See Bonds,
chemical.

Chemical elements. See Ele-
ments, chemical.

Chernobyl nuclear disaster,
143, 144, 502-3

Chicken egg, 32
Chimpanzees, 326, 330, 347
Chinese desert cat, 272
Chlorophyll, 65, 128-29, 197,

225
Chloroplasts, 45 (ill.), 45-47,

51, 63, 64
Chocolate, 29, 83, 183
Cholera, 91, 400
Cholesterol, 10, 21, 25, 26,

65, 81
Chordates, 260-75. See also

Vertebrates.

Chromatography, 528-32,
529 (ill.)

Chromoplasts, 47
Chromosomes, 32, 33, 36,

39, 40-41, 370-77, 391,
395-96, 398, 414, 420-21.
See also Genes; Genetics;
Mutations, genetic.

Cinnamon, 186, 191
Circulation, animal, 289-92
Cladogenesis, 458
Clams, 247-48, 249
Classification

of angiosperms, 176, 176
(chart)

of animals, 234, 284-85
of arthropods, 249-50

(chart)
of bacteria, 85-86, 85-86

(chart), 87-88, 95, 97
of bacteriophages, 107
of fungi, 125, 127
of plants, 161, 162-63
of protists, 108-10, 108-9

(chart), 109-10, 109-10
(chart)

Claude, Albert, 43, 528
Climate, 477. See also

Microclimate.
Climax community, 486
Cline, 481
Cloning, 77, 424, 440-41
Clover, 188
Club moss, 168, 170-71
Coal formation, 168-69, 169

(ill.)
Cobras, 344
Cockroaches, 259
CODIS, 442
Coelenterates. See Sponges

and coelenterates.
Coevolution, 473
Coffee, 187, 187 (ill.)
Cohen, Stanley, 414
Collins, R. C., 160
Columbus, Christopher, 186
Communication, animal,

330, 333, 334-35, 339-40,
346, 352-53, 356-57

Community, 483
Compound microscope, 521,

522 555
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Conditioned reflexes, 330-31
Connective tissue, 280-81
Conservation, 493-95
Control group, 514
Convergent evolution, 462
Cookson, Isabel, 168
Copepods, 259
Coral bleaching, 242-43
Coral reefs, 242, 243
Cork, 208-9
Correns, Carl, 392
Cotton, 226, 227 (ill.)
Cows, 285-86, 438
Creutzfeldt-Jakob disease,

108
Crick, Francis, 360-61, 361

(ill.), 363, 366, 370, 465, 535
Crocodiles. See Alligators

and crocodiles.
Cryopreservation, 442-43
Courtship, animal, 345
Cultural evolution, 473-74
Cyanide, 80-81
Cypress trees, 179 (chart)
Cystic fibrosis, 400
Cytology, 32
Cytoskeleton, 47

D
Damadian, Raymond, 535
Danielli, James F., 49
Darwin, Charles, 162, 222,

245, 323, 332, 387-88, 410,
445, 447 (ill.), 447-55, 468,
472, 473, 487

Darwin, Erasmus, 447
Darwin, Francis, 222
Darwinian medicine, 472-73
Darwin Station, 473
Darwin-Wallace theory, 452-

55, 471-72
da Vinci, Leonardo. See

Leonardo da Vinci.
Davson, Hugh, 49
DDT, 498, 500, 529
Decomposers, 485-86
Deductive reasoning, 514
Deforestation, 495, 495

(chart)
Dementia, 301-2

Dengue fever, 121
Dethier, Vincent, 346
Deuteromycetes. See Fungi.
deVries, Hugo, 392, 455
d’Hérelle, Felix, 107
Diabetes, 67, 78, 297
Diatoms, 111-12
Dietary fiber, 25
Digestion, animal, 284-86
Dill, 186-87, 193
Dilution techniques, 514-15
Dinosaurs, 265-66, 268, 437

(ill.), 437-38, 469, 489
Dioscorides, 193
Diphtheria, 91
Divergent evolution, 462-63
DNA

applications, 372
base pairs, 375
B-DNA, 366
cDNA, 368
chromosomes and, 40
description, 13, 31, 39,

360, 362-63
discovery of, 39, 359,

360-62
effect of smoking on DNA

in lungs, 368
enzyme function and, 19
extraction from mummy,

434
law of complementary

base pairing, 363-64
mutated, 77, 365-66
photographing, 523
recombinant DNA, 414,

417
RNA and, 369 (ill.), 369-

70, 380, 380 (chart)
structure of, 25, 39, 363-

65, 364 (ill.), 367, 465,
535

transduction, 420
transformation, 419
viruses and, 104

DNA acetylation, 367
DNA amplification, 419
DNA fingerprinting, 403,

427-30, 532, 533
DNA methylation, 368
DNA profiling, 428

DNA replication, 365 (ill.),
365-66, 375

DNA sequence analysis, 424-
25, 427

DNA supercoiling, 364-65
Dodo birds, 489
Dogs, domestic, 330-31, 355,

356, 396, 397 (chart)
Dolly, 414, 440 (ill.), 441
Dolphins, 271
Dominance, animal, 338-39
Doppler, Christian, 386
Dormancy, 202, 203
Double-blind study, 514
Dover, England, white cliffs,

123, 124 (ill.)
Down syndrome, 371-72
Dutch elm disease, 147-48,

148 (ill.)
Dutrochet, Henri, 32
Duve, Christian de, 42-43
Dyes, 188, 188 (chart)

E
Earth Day, 493
Earthworms. See Worms.
East Coast fever, 111
Eberth, Karl, 92
Ebola hemorrhagic fever,

121
Echinoderms, 259-60
Ecological pyramid, 485
Ecoterrorism, 500-1
Ectotherms, 305, 327-28
Eel, electric, 304-5
Ehrlich, Paul, 91
Eldredge, Niles, 466
Electron microscope, 521,

522
Electrophoresis, 532 (ill.),

532-33
Elements, chemical, 2, 2-3

(chart)
Elephants, 274, 274 (chart),

339, 346, 347, 489-90
ELISA test, 425
El Niño phenomenon, 478
Elton, Charles, 484
Emerging infectious dis-

eases, 120, 121 (chart)556
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Emotion, animal, 332, 347
ENCODE project, 442
Endangered species, 247-48,

267, 429, 442-43, 488-92,
490-91 (chart), 491-92
(chart), 538

Endocrine system, animal,
294-97

Endocytosis, 55-56
Endomembrane system, 41-

42
Endoplasmic reticulum, 41-

42
Endosymbiosis theory, 468
Endotherms, 305, 327-28
Energy

expenditures in animals,
327-28, 328 (chart), 485

sources in living systems,
10, 24-25

stored in body, 27 (chart)
Engler, Adolf, 162
Environmental Protection

Agency, 496-97
Enzymes

deficiencies, 17, 18
(chart)

effect of aspirin on, 28
function, 19
in HIV treatment, 18
role of mathematics to

predict behavior, 19
Ephedra, 195
Ephrussi, Boris, 378
Epigenetics, 401-2
Epilepsy, 301
Epithelial cells, 58, 59, 278,

278 (ill.), 279 (ill.), 279-80
Ereky, Karl, 414
Erysipelas, 91
Escherich, Theodor, 92
Essential oils. See Aro-

matherapy.
Estivation, 353
Estuary, 482
Ethology, 323-24
Eugenics, 410-11, 472
Eukaryotic cells, 33-34

(chart), 33-36, 35 (chart),
36 (chart), 40, 42, 44, 47,
50-51, 53, 57-58, 382, 468

European starling, 269

Eutrophication, 482, 482
(ill.), 483

Evolution, 445-75
Excretory system, animal,

292-94
Exocytosis, 56
External fertilization, 308-9
Exxon Valdez, 122, 123 (ill.),

433-34, 504, 505 (chart)

F
Fahrenheit, Daniel, 519
Fahrenheit scale, 519, 520

(chart)
Fats (molecules)

as energy sources, 24-25
good vs. bad, 10-11
saturated v. unsaturated,

20, 21
trans fats, 20
used in body, 26 (chart)

Fehleisen, Friedrich, 91
Fermentation, 15-16, 16

(ill.), 28, 92, 122, 123
Fernald, Merritt Lyndon, 160
Ferns, 168-71, 469, 470, 491
Fertilizer, 482
Fever, 26-27
Fiddlehead ferns, 170
Finches, 448, 459, 463
Fingerprints, 305-6
Fireflies, 255
Fir trees, 172 (chart), 179

(chart)
Fisher, R. A., 388
Fishes, 261-62, 293-94, 304,

319, 342, 344, 352, 470,
481 (chart), 490. See also
Sharks.

Fish oil, 23, 24 (ill.)
Fixed action pattern, 329
Flagella. See Eukaryotic

cells.
Flashlight fish, 98
Flatworms. See Worms.
Flavr Savr tomatoes, 435
Fleas, 318-19
Fleming, Alexander, 151
Flemming, Walther, 32-33,

41

Flies, 488. See also Fruit
flies.

Flight, animal, 319-21
Florey, Howard, 151
Flow cytometry, 426
Flowering plants. See

Angiosperms.
Flowers, 215-18, 258
Fluorescence, 68
Fluorescent in situ

hybridization (FISH), 426
Folkman, Jonah, 79
Food chain, 484
Food web, 484
Forel, F. A., 483
Forensic botany, 185-86
Forest fires, 495, 496
Fossey, Dian, 326-27
Fossils and fossilization,

163-64, 176, 466-67
Founder effect, 463
Fragile X syndrome, 373
Frankenfood, 437
Frankincense, 185
Franklin, Benjamin, 269
Franklin, Rosalind, 360-62,

535
Fries, Elias, 125
Froehlich syndrome, 409-10
Frogs, 313 (ill.), 441
Fruit flies, 313, 394
Fungi. See also Lichens;

Yeasts.
antifungal drugs, 150-52
ants and, 129-30
appearance on Earth, 470
Armillaria mushrooms,

154 (ill.)
Aztec religious cere-

monies and, 142
biocontrol and, 157
bread molds, 133, 133

(ill.), 153
characteristics of, 127

(chart)
cheese and, 149-50
dikaryotic phase of life,

133, 134 (ill.)
dimorphic, 132
diseases in humans, 150

(chart) 557
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diseases in trees and
plants, 147-49, 155-57

dispersal of spores, 132
edible fungi, 135-42, 135-

36 (chart), 137 (chart)
ergot, 146, 147 (ill.)
fairy rings, 139-40
food digestion, 128-29
fossilized, 141
fruiting bodies, 131
imperfect, 128, 130-31,

153
largest organism on

Earth, 129
life cycle of, 126 (ill.), 133
location of, 128
medicinal uses of, 152,

152-53 (chart), 154
morels, 138 (ill.)
mycorrhiza, 133-35
poisonous, 137-39
pollution and, 129
portobellos, 139
recycling and, 135
reproduction of, 131, 132
sclerotia, 132, 146
shape of, 131
stinkhorn fungus, 139
structure of, 130-32
toxins produced by, 138
truffles, 140-41, 141 (ill.)
use in cosmetics industry,

155, 156 (ill.)
World War I and, 154

G
Gaertner, August, 92
Gaffky, Georg, 92
Gaia hypothesis, 477
Galapagos Islands, 354, 448,

458 (ill.), 459, 463, 473
Galileo, 519
Galton, Francis, 410-11
Gamow, George, 370
Garbage, 508, 508-9 (chart),

509
Garlic, 214 (ill.)
Garrod, Archibald, 13, 393-

94
Gattaca, 439

Gattefosse, Rene, 195-96
Gause, G. F., 484
Geese, 326 (ill.), 340 (ill.),

341
Gelsinger, Jesse, 430
Gene chip, 424
Gene deficiencies, 404-5
Gene gun, 421
Gene library, 420
Gene patent, 433
Gene probe, 421
Genes. See also Chromo-

somes; Genetics.
alcoholism and, 407
alleles, 397, 397 (chart),

452-53
chromosomes and, 371-

77, 395-96
description of, 392
environment and, 398
homeobox genes, 375-76
homosexuality and, 407-8
in bacterial cells, 94
jumping genes, 395
linked genes, 401
location in genome, 420
obesity and, 407
one gene–one enzyme

hypothesis, 378-79
role in cancer, 79
skin color and, 411
structure of, 374 (ill.),

374-75
telomeres, 376-77

Gene therapy, 415, 430-31,
431 (chart)

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

DNA fingerprinting.
Genetic imprinting, 402
Genetics. See also Chromo-

somes; Genes; Human
Genome Project.

applications, 404-11
autosomes, 391

behavior and, 335
blending theory, 385
crosses, 389-90 (chart),

390, 391
heterozygote advantage,

399-400
homologous chromo-

somes, 391, 454
homunculus, 385
in Nazi Germany, 411
in the Soviet Union, 410
law of independent

assortment, 387
law of segregation, 387
Mendelian genetics, 385-

92, 455
New genetics, 392-402
pedigree, 389 (ill.), 390-

91
sex chromosomes, 392
sex determination, 400

(chart)
traits, 386, 396-97, 401,

406, 445, 446, 454
Gene vectors, 417, 430, 431
Genome, cellular, 93, 403,

403-4 (chart). See also
Human Genome Project.

Gengou, Octave, 92
Geologic time divisions, 468-

70 (chart)
Germination, 202, 203, 211
Germline therapy, 432
Gessner, Conrad, 233
Gestation periods, 309
Giant tube worms. See

Worms.
Gilbert, Walter, 371, 413, 414
Ginkgo biloba, 171, 194
Giraffes, 291, 317, 446
Gleevec, 434
GloFish, 414, 426
GMO. See Genetically modi-

fied organisms.
Goiter, 297
Golden rice, 435-36
Golgi, Camillo, 42, 527
Golgi apparatus, 42
Gonorrhea, 91, 121
Goodall, Jane, 326, 332
Gorillas, 327, 333, 334558
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Gorter, Evert, 49
Gould, Stephen Jay, 466
Gradualism, 453
Gram, Hans-Christian, 87
Gram stain, 87, 527
Grapes, seedless, 181, 224
Gray, Asa, 160
Gray fox, 272
Gray wolf, 484
Great white shark, 262
Green algae. See Algae.
Green building, 501
Greenhouse effect, 501-2,

503 (ill.)
Grendel, F., 49
Grew, Nehemiah, 45
Griffith, Frederick, 359-60
Grooming, animal, 354
Growth factor, 58-59, 58-59

(chart)
Guillain-Barrè syndrome,

299-300
Gurdon, John B., 441
Gymnosperms, 171-75, 195,

469, 470
Gypsy moths, 255-56

H
Haberlandt, Gottlieb, 224
Habituation, 333
Haeckel, Ernst, 32, 85, 108,

464
Hagfishes. See Lampreys and

hagfishes.
Haldane, John, 464-65, 472
Hantavirus pulmonary syn-

drome, 121
Hardy, Godfrey, 394
Hardy-Weinberg theorem,

392-93
Harrison, Francis C., 88
Hauptmann, Bruno, 186
Hawley bog, 167 (ill.)
Hayes, Denis, 493
Hazardous waste, 499
Hemlock, 173-74, 195, 229

(chart)
Hemolyticuremic syndrome,

121
Hemophilia, 388 (ill.)

Hemp, 226
Hermaphroditism, 308
Hero of Alexandria, 519
Herpesvirus, 104 (ill.)
Hertwig, Oscar, 32
Hepatitis C, 121, 122
Hesse, Fannie E., 124
Hesse, Walther, 124
Hibernation, 353
High throughput screening,

427
Hill, Robert, 64
HIV. See AIDS.
Hodgkin, Dorothy Mary

Crowfoot, 535
Hoerr, Normand Louis, 528
Hoffman, P. Erich, 92
Hofmeister, Wilhelm, 165
Homeobox genes. See Genes.
Homeostasis, 277
Homo sapiens, 469, 471,

473-74, 489
Honeybees. See Bees.
Hooke, Robert, 32, 33
Hooker, Joseph Dalton, 162
Hoppe-Seyler, Felix, 359
Hormones, 21, 67, 295-96

(chart), 295-97, 438. See
also Plants.

Hornworts. See Bryophytes.
Horses, 355-56
Horsetails, 170
Hox genes, 466
Human Genome Project,

402-4, 414, 427, 439
Human immunodeficiency

virus. See AIDS.
Hummingbirds, 320-21
Humpback whales, 271
Huntington’s disease, 433
Hutton, James, 448
Huxley, Andrew, 69
Huxley, Hugh, 69
Huxley, Julian, 455
Huxley, Thomas, 449-50,

451, 455
Hydras, 234, 243
Hydrogen, 2, 6-7
Hydrologic cycle, 479
Hydrolysis, 9
Hyman, Flo, 408

I
Ice, 6. See also Water.
Immune system, animal,

306-7
Imprinting, 326 (ill.), 335
Indian elephants. See Ele-

phants.
Indoor air pollution, 506,

506-7 (chart)
Inductive reasoning, 514
Industrial melanism, 461
Influenza, 102, 104-5
Ingenhousz, Jan, 64
Innocence Project, 439
Insects, 253-58, 303, 469,

470, 480-81 (chart), 490
Institute for Genomic

Research, 413
Insulin, 67
Intelligence, animal, 330,

332, 410
Interferons, 106
Internal fertilization, 308-9
Interphase, 57-58
Invertebrates, 247, 259, 298,

303, 330, 470
In vitro studies, 514
In vivo studies, 514
Iodine test, 516
Irish potato famine, 112-13,

186
Isomer, 4, 5 (ill.)
Isotope, 4

J
Jeffreys, Alec, 428
Jellyfishes, 68, 235, 240, 241,

425
Jimson weed, 188-89
Johannsen, Wilhelm, 392,

393
Johnson, Robert Underwood,

493
Jones, Meredith, 246
Joshua trees, 178
Jost, A., 417
Jussieu, Antoine Laurent de,

162 559
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K
Kammerer, Paul, 460
Karyotypes, 396
Kelvin, Lord. See Thomson,

William.
Kelvin scale, 520, 520 (chart)
Keystone species, 484
Kidney dialysis, 294
Killer bees. See Bees.
Killer whales. See Orcas.
King, Mary Claire, 414-15
King George III of England,

408
King Louis XV of France,

430
Kin selection, 472
Kitasato, Shibasaburo, 92
Klebs, Edwin, 91
Knockout mouse, 425-26
Koch, Robert, 90-91, 93, 98,

124
Koehler, Arthuer, 186
Koko, 334
Kölliker, 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
Löffler, 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,

17560
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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
Müller, Fritz, 461-62
Müller, Paul, 498
Müllerian 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

N
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

O
Octopods, 247, 248 (ill.),

330, 350
Ogata, Masaki, 91
Ogston, Sir Alexander, 91
Oil 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, Niccolò, 408
Palade, George, 43
Panspermia, 470-71
Paper manufacturing, 184,

226-27 561
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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, 470562
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Proteomics, 439
Protozoans, see Protists.
Prusiner, Stanley, 107
Punctuated equilibrium, 466
Punnett, Reginald, 387, 394

Q
Queen Victoria, 388, 390

R
Rabbits, 459
Rabies, 102
Rachmaninoff, Sergey, 408
Racial designations, 472
Rain, 479
Rain forests, 494-95
Ramón 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.
Sertürner, 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. 563
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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

V
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, 7564
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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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