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[Bold face figures indicate illustrations.|

of

Abdomen, of crustacea, 193;
i of

insects, 199, 201, 204, 221;
mosquito, 137

Abdominal appendages, 194

Abdominal artery, 195

Abdominal vein, 263, 254

Abducens nerve, 266

Abductors, 245

Abiogenesis, 328

Abnormality, 353, 354, 563

Aboral end, 142, 143

Absorption, 123, 312

Accessory chromosomes,
also Chromosomes

Acetabulum, 247

Acetic acid, 304

Achromatic figure, 324

Acid solutions, 311

Acoelomata, 183

Acquired Characters,
heritance of, 535

Actinophrys, 126

Actinozoa, 151

Adaptation, 94; in earthworms, 180;
in plants, 102; of organisms. See
Evolution, organic

Adaptive modifications, 519

Adaptive Radiation, Law of, 517

Addison, Thomas, 437

Addison’s disease, 437

Adductors, 245

Adipose tissue, 308, 362 *

Adjustment; of animal organisms,
125, 145; organs of, 379, 391-400;
physiology, 439451

Adjustors, 145, 178, 179, 443, 446

Adrenal glands, 260, 251, 391, 4Y0,
437

Adrenalin, 437

Adsorption, 313

Adult insect. See Imago

Acdes mosquitoes, 216

476. See

Law of In-

Aepyornis, 271

Aerial mammal, 277

Aerobic forms, 26

Afferent nerve. See Sensory nerve

Agaricus campestris, 34

Age of Mammals, 494

Age of Reason and Intelligence, 502

Age of Reptiles, 493

Air chambers, 38

Air pores. See Stomata

Akeley, Carl, 286

Alanine, 305

Albugo, 29, 30

Aldehydase, 99

Algae, 13, 14-24, 35; fossils, 491

Alkaline solutions, 311

Allantois, 262, 348, 349, 382

Allelomorphs, 458

Alligators, 265, 266 ; brain, 396

Alongside animals, 141

Alternation of generations, 23, 44,
45, 404; in animals, 142, 148, 149,
153; in plants, 47, 53, 77

Altitudes, arctis faunas at high, 506

Alveolar theory, 292

Alveoli, 249, 292, 383

Alytes obstetricans, 260

Amanita, 34

Ambystoma tigrinum, 269

America, faunas of, 505

American Museum of Natural His-
tory, New York, 496, 497

Amino-acids, 304

Amitosis, 322

Ammonia, 304, 432

Amnion, 262, 348, 349

Amniota, 263

Amoeba, 122, 123, 125

Amoeboid movement, 309

Amphiaster, 324

Amphibia, 233, 244-261, 510; em-
bryo, 343 ; eye, 347 ; heart, 386
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Amphidasis vetularius moth, 221

Amphimixis, 331, 547

Amphioxus, 231, 232

Amphiuma, 269

Ampulla, 167, 399, 440

Amylase, 100

Amylopsin, 413

Anabolism, 318

Anaerobic bacteria, 26

Anal spot, 131

Anamniota, 263

Anaphase, 323, 324

Anaphylactic shock, 418

Anas boca, 272

Anatomy, 3;
401, 523, 551

Ancestral Inheritance, Law of, 466

Ancon sheep, 543

Anemones, 520

Angiospermae, 61, 67-78

Animal anatomy, 4

Animal calorimeter, 427

Animal phyla, 120

Animals, biology, 119-288; breeding,
532; classification, 529, 573-579;
domesticated, 271, 532, 538, 639

Animals and plants, difference
between, 29, 119

Animalculists, 351

Anions, 311

comparative, 4, 378-

Anthonomis, 212

Anthropithecus, 286

Anthropoida, 284. See also Apes

Anti-body, 528

Anti-enzymes, 317

Anti-human-serum-body, 528

Antiquity, human, 559

Ants, 214

Anura, 260

Anus, in Amphioxus, 231; clam, 187;
fish, 236 ; frog embryo, 347 ; lobster,
195; worms, 162, 175, 181, 184;
relation to digestive tract, 410

Aorta, 238, 239, 261, 262, 268, 254,
386, 386, 387, 388

Aortic arches, 239, 387

Apes, 285; compared with men, 529,
552, 6b63; reproductive organs, 277

Aphids, 214, 218

Apical growing point, 48, 50

Apoda, 259

Appendages, anthropoid, 192, 198,
194, 196; insect, 221

Appendicular skeleton, 246, 392, 394

Apple, section, 76

Apple worm, 220

Apteryx, 270

Aqueous humor, 400

Arachnida, 192, 221

Arachnoid, 376

Arboreal 1, 277

Annelida, 172-184, 514; classifica-
tion, 575; in Proterozoic strata,
491; linked with vertebrates, 233;
relation to Arthropoda, 224

Annual plant, 110 <

Annulata. See Annelida

Annuli, 173

Annulus, 51

Anopheles mosquito, 135, 136, 137,
16

Anser, 272

Anteater, 279

Antenna, 193, 195, 199, 200, 204
Antenna cleaner, 201

Antennule, 193, 1956

Anterior adductor muscle, 186, 187
Anther, 69, 72

Antheridia, 19, 22, 39, 43, 61, 52, 56
Antheridial cell, 66

Antheridial receptacle, 37, 39
Antheridiophore, 87, 39
Anthoceros, 41, 46

Anthocyans, 96

Arcella, 126

Archaeopteryx, 269, 493, 498

Archaeornithes, 269

Archegonia, 39, 40, 43, 51, 52, 56,
63, 66

Archegonial receptacle, 37, 40, 63

Archegoniophores, 87, 39

Archenteron, 140, 142, 341, 342, 344

Archeozoic era, 490, 491

Areolar tissue, 361

Aristotle, 170, 198, 328, 487, 534

Armadillo, 279

Armored head, 493

Arms, of molluse, 190

Army worm, 220

Arteries, 372, 386, 387; of Amphioxus,
232; fish, 238, 239; frog, 262, 268;
lobster, 195

Arteriole, 412, 433

Arthropoda, 183,
classification, 575

Articular cartilage, 364

192-227, 495;

e
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Artificial selection, 538

Artiodactyla, 281

Ascaris, cell development, 331

Ascaris megalocephala, 163

Ascomycetes, 31, 36

Ascus, 31

Asexual  reproduction.
production

Ashby, 370

Asia, connection with North America,

See  Re-

Aspergillus, 32

Aspidiotus, 218

Assimilation, 99, 124

Association cells, 178

Association neurones, 446, 447

Asterias, 168

Asteroidea, 168

Astragalus, 247, 248

Astrangea, 151, 162

Astrosphere, 295

Atoll, 152

Atrial chamber, 231, 232

Atriopore, 231

Auditory center, 448

Auditory nerve, 266

Aurelia, 150, 161

Auricle, 386, 386, 387; of fish, 238,
242; frog, 262, 263; reptiles, 266.
See also Heart

Australia, faunas, 507

Australian region, 503

Autolysis, 317

Autosomes, 476, 477

Autotomy, 197

Aves, 233, 266272

Avoiding reaction, 132

Axial gradients, 157

Axial skeleton, 246, 392

Axil, 84

Axolotl, 259

Axone, 177, 178, 367, 368, 375, 444, 447

Babesia bigemina, 138

Baboon, 285

Babor, J. A, 312

Bacillus, 26

Back crossing, 465 .

Backbone, 233

Bacteria, 24, 26, 27, 36; effect upon
soil, 107; part played in digestion,
414; resemblance to Protozoa, 122
138

607

Bacteriology, 26

Bacterium leguminosum, 108

Baer, Karl Ernst von, 350

Balanoglossus, 170, 229, 233

Baleen, 279

Ball-and-socket joint, 247

Balz, 316

Barcroft, 425

Bark, 89

Barrier Reef, 152, 163

Basic metabolism, 319, 321

Basidiomyecetes, 33, 36

Basidiospores, 34

Basidium, 33, 34

Basiphils, 371

Basi-tarsus, 200

Bat, 277

Bateson, William, 453, 457, 474, 544

Bayliss, W. M., 413

Bean seed, 74, 76

Bears, 282, 283

Beasts, real, 276

Beaver, 280

Bedbug, 219

Bees, 199-210

Beetles, 212, 213, 218, 219; meta-
morphosis, 210; mutants, 545

Bell, Sir Charles, 397

Belly, 395

Benedict, Francis Gano, 427

Beri-Beri, 430

Bermuda Islands, fauna, 510

Bernard, Claude, 428

Bessey, 12

Between-brain._ See Diencephalon

Bichat, Marie ‘Francois Xavier, 297,
357

Biennial plant, 110

Biffen, 466, 485

Bile, 413

Bile duct, 248, 249

Bilobed suprapharyngeal ganglion,
177

Biochemistry, 7

Biogen, 303

Biogenesis, 327

Biogenetic Law, 350

Biological sciences, definitions, 3-8

Biologists, biographical ecatalogue,
581-586

Biology, 3; physiological aspects, 6;
special and related branches, 7

Biometry, 455
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Biophysics, 7

Birds, 266-272; developmental
stages, 348; evolution of, 498
heart, 386; of Galapagos Islands,

508, 509

Bison, 280, 281

Biting organs, 221

Black knot, 33

Bladder, 21, 253, 382, 410

Bladder worms, 160, 161

Blade, 50, 91, 92

Blastopore, 140, 341, 342

Blastostyle, 147

Blastula, 140, 146, 148, 168, 172, 180,
181, 341

Blatella germanica, 217

Blights, 30, 33

Blister blight, 30

Blood, 175, 370, 415; clotting of,
415; of crustacea, 196; of frogs,
251,262; of insects, 205; of kidney,
433. See also Circulation

Blood cells, 870, See also Erythro-
cytes: Leucocytes

Blood stream, malarial organism in,
136, 137

Blood tests, 527

Blood vessels, 174, 176, 231, 349,
362, 372, 375

Blubber, 278

Blue Andalusian fowls, lack of dom-
inance, 473

Blue crab, 198

Blue-green Algae, 14, 28, 36

Body cavity. See Coglome

Body form, Crustacea, 193; flat-
worms, 154

Body wall, 173

Bombyx mori, 220 ‘

Bone, 233, 234, 363, 373. See also

Skeleton
Bonnet, (‘hnrl(w 351
Boophilus, 138, 222, 223

Bouvier, 5

Brachials, 257

Brachiopods, 492

Brain, 177, 369, 376, 396, 446, 448;
beginning of evolution of, 157;
nerve cell, 296; nerve impulses,
4486; of bee, 206; of Crustacea, 195,
196; of fish, 237, 238, 239; of
frog, 266, 347; of man and ape, 563

Branch, 84; embryo, 85

Branch bud, 84

Branchial artery, 232, 238, 262, 387
Branchial sac, 230

Bread mold, 30

Breeding experiments. See Genetics
Bridges, 332

Briggs, Lyman J., 105

Brontosaurus, 496

Brown, Robert, 293, 298, 310

Brown Algae, 14, 20

Brownian movement, 310

Brucke, 300

Brush, of bee, 201

Bryophytu, 13, 37-46; classification,

Bud, of Hydra, 143, 146; plant, 43,
85

Bud scale, 85

Budding, 146, 402

Bufo, 260

Bumpus, H. C., 513
Bundle-sheath, 91

Burbank, Luther, 540, 546
Biitschli, 0., 292, 310
Butterflies, 219, 221, 518, 519

Cabbage butterfly, 219

Calcaneum, 247, 248

Calciferous glands, 175

Calcium in food, 432

Callinectes, 198

Calorie, 426

Calorimeters, 427

Calyptra, 41, 43

Calyx, 69, 76

Cambium, 82, 83, 86, 87, 88, 89

Cambrian period, 491, 492

Camel, evolution, 501

Canaliculi, 361, 364

Canals, of sponge, 141

Cane sugar, 307, 316, 450

Canidae, 283

Capillaries; 176, 252, 366, 366, 372,
385, 412, 433

Capsule, 41, b1, 76

Carapace, 193 i

Carbohydrate, 428; in protoplasm,
$807; manufacture, 98; synthesis,
316

Carbohydrate food, 450

Carbon in protoplasm, 302

Carboniferous periods, 491, 495

Cardiac muscle, 365, 367
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Carinatae, 270

Carnivora, 282

Carnivorous plants, 114

Carotid arteries, 262, 263, 386, 386,

388

Carotid glands, 262

Carotin, 96

Carpals, 247, 394

Carpellate cones, 62, 65

Carpels, 69

Cartilage, 233, 234, 363

Cartilage bones, 364

Cassowary, 270

Casteel, 203

Castle, W. E., 457

Casuarius, 270

Cat, 283; egg cell, 296; embryo, 526;
oesophagus, 873 ; ovary, 438; skele-
ton, 392

Cat-fish, 241

Cataract, 562

Caterpillars, 219

Cations, 311

Catkins, 69

Cattle tick, 138, 222, 223

Caucasian race, 287

Caudal vertebrae, 394

Caudata, 259, 261

Cebidae, 285

Cell, 291-326; chemistry and physics
of protoplasm, 301-318; connective
tissue, 861, 362; contractile, 174;
epithelial, 868; history of ideas
concerning, 297; membrane, 292,
295, 296, 312, 314; morphology,
291-301; physiology, 318-326;
pyramidal (motor), 869; sap, 293,
296; section, 292; shape of, 296;
wastes, 415

Cell division, 82, 85, 87, 322, 328

Cell doctrine, 299

Cell theory, 298, 299

Cells, colorless, 176; of ®Algae, 15,
16, 17, 18, 19, 36; of bee, 208;
of earthworm, 174, 181; of frog,
262; of retina, 439; plant, 11, 12,
82, 85, 87,296. See also Blood cells;
Germ cells; Nerve cells e

Cellulose wall, 296

Cenozoic era, 490, 491, 494

Centipedes, 223

Central apparatus, 292, 295

Central eylinder, 42, 67, S1
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Central nervous system, 256, 257,
344, 369, 396. See also Nervous
system

Central process, 375

Centrosome, 295

Centrosphere, 295

Centrum, 393

Cephalochorda, 231

Cephalopoda, 190, 492

Cephalothorax, 198, 221

Cercaria, 168

Cercopithecidae, 285

Cerebellum, 238, 239, 266, 369, 396,
410, 446, 448

Cerebral hemispheres, 238, 239, 256,
269, 277, 396. See also Brain

Cerebrum, 256, 369, 410, 446, 448

Cervical vertebrae, 398, 394

Cestoda, 154, 169, 160, 161

Cetacea, 278, 526

Chaetopoda, 182

Chambers, of fruit, 76

Chandler, A. C., 163

Chelicerae, 221, 222

Chelipeds, 193, 194, 195

Chelonia, 265

Chemical elements in protoplasm, 302

Chestnut blight, 33

Chick, cleavage, 340; embryo, 269

Child, C. M., 157, 158

Chimpanzee, 285, 286, 287

Chiroptera, 277

Chlonorchis sinensis, 159

Chloragogue cells, 174

Chlorophyceaam 14, 15, 24, 35, 143

Chlorophyll, 13, 94, 96

Chlorophyll cells, 38

Chloroplasts, 16, 38, 96, 203

Choloepus, 279

Cholesterol, 414

Chondrus crispus, 22

Chordata, 183, 184, 228-288; classi-
fication, 576

Chorion, 349

Choroid coat, 399, 400, 439

Chromatin, 292, 294, 546

Chromatophores, 15, 16, 128

Chromidia, 293

Chromioles, 294

Chromoplasts, 96

Chromosomes, 204, 324; accessory,
476; arrangement of genes in, 481;
combinations, 832, 833; 334, 335,
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336; diploid numbers, 332; dis-
tribution, 334; haploid numbers,
332; in man, 472; of Drosophila,
332; sex determination, 476; X
and Y, 477, 478

Chrysalis, 210

Chyme, 412

Cilia, 130, 131, 134, 165, 176, 184

Ciliates, 130

Cion, grafted, 113

Circulation, 124, 419; foetal, 276;
in birds, 268; in crustacea, 196;
in earthworms, 175; in fishes, 238;
in frogs, 262, 263, 254, 348, 420;
in insects, 206; organs of, 384, 386

Cirphis unipuncta, 220

Cirri, 231

Clams, 186, 187, 188, 189

Claspers, 238

Classification of plants and animals,
5, 529, 571

Claviceps, 33

Clavicle, 394

Claws, 200, 285

Cleavage, 339, 340

Clisiocampa americana, 219

Clitellum, 178, 179, 180

Cloaca, 236, 237, 248, 249, 260, 253,
382, 389, 391

Cloacal bladder, 248, 249, 250, 382

Clothes moth, 220

Clotting of blood, 415

Club mosses, 54, 55

Clypeus, 200

Cnidoblast, 143, 144 ¢

Cnidocil, 144

Coagulase, 100

Coal age, 495

Cobb, N. A., 166 o

Cobra, 264, 265

Coccus, 26

Cochlea, 398, 399

Cockroach, 217

Coco Palms, 68

Cocoon, of earthworm, 180; of silk-
worm, 220

Cod fish, 240, 241

Codling moth, 220

Coecilians, 259

Coecum, 381, 382

Coelenterata, 140,
classification, 573

142-153, 183;

Coeliac artery, 262, 268

INDEX

Coeliaco-mesenteric artery, 262, 253,
254

Coelomata, 183

Coelome, 162, 168, 170, 172, 173, 174,
180, 181, 183, 342, 343

Coenosare, 147

Cold and heat, 441

Coleoptera, 212

Collar, of Hemichorda, 229

Colloids, 308

Colon, 381

Colonial Coelenterate, 147

Colonial Protozoa, 121

Color, protective resemblance in, 517

Color-blindness, 482

Colorado River, 490

Columba, 271

Columella, 399

Columnar cells, 368

Columnar epithelial cells, 174, 296

Comanchian period, 491

Comb, honey, 208

Commensalism, 519

Commissure, 374

Commisural neurones, 447

Comparative anatomy. See Anatomy

Complementary factors, 474, 476

Compound leaf, 92

Compounds in protoplasm, 303

Conceptacles, 21, 22

Conduction, 42, 320; function of,
442

Cones, of eye, 439; of Equisetum, 57;
of Gymnosperms, 62, 65, 66

Congo eel, 259

Conidia, 30

Conifers, 62, 65

Conjugation, animal, 132, 183; veg-
etable, 16, 18

Connective tissues, 4, 361

Continental islands, faunas, 507, 511

Contractile fibers, 134

Contractile. vacuole, 123, 128, 131

Contraction, 320, 449

Contraction waves, 174

Conus arteriosus, 238

Convergence of Form, Law of, 516,
317

Coracoid, 394

Coral reefs, 151, 152, 168
Corallines, 22

Corals, 151, 162

Core, 76

e




Cork cambium, 89
Corn, grain, 73, 76; roots, 104, 105;
stem, 90, 91

Correns, 457
Cortex, 81, 82, 85, 86, 57, 88, 50, 91,
360, 370, 376, 306; neurons to,

4486, 448
Cotton-boll weevil, 212, 225
Cotyledon, 84, 08, 78, T4
Coxa, 200, 201

Cretaceous period (upper), 491, 404,
For lower Crotaceous see Coman-
chian period

Cretins, 434, 563

Crew, F. A, 470

Crinoidea, 108

Crocodilia, 265

Cri-magnon man, 667, 558

Crop, 176

Cross-breeding.  See Genetics

Cross pollination, 71

Crossing over, 481

Crotalus, 264

Crustaces, 102-199

C

Cubical cells, 368
Culex, 138
Cunningham, Miss, 256
Cupules, 37, 30
Cursorial mammal, 277
Cutaneous artery, 263, 2

o
Cuticle, animal, 134, 173, 174, ""l

205, 358; vegetable, 93
Cuvier, Georges, 488, 550
Cynnes arcticn, 150
Cyanophyceae, 14, 28, 35 .

Cyele of the elements, 27
Cyrlops, 165
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Cytology, 4
Cyton, 177, 178, 867, 369
Cytoplasm, 11, 13, 16, 291, 202,

296
Cytosome, 201

Daltonism, 482

Danais plexippus, 221

Darwin, Charles, 71, 103, 152, 182,
271, 454, 457, 504, 508, 500, 513,
B34, 536, 543, 54

Darwinism, 534

Davenport, E., 457

De Bary, Heinrich Anton, 35

Definitions, biological sciences, 3-8

ration of organs, 519

Dehydration synthesis, 99, 316

Delamination, 343

Delphinus delphis, 279

Dendrites, 177, 178, 367, 308, 369

Dense elastio tissue, 362

Dense fibrous tissue, 362

Dentine, 236

Depressors, 245

Dermatome, 343, 345

Dermis, 302

Desmognathus fusea, 259

Development, abnormal, 353, 354

Devonian period, 491, 492

De Vries, Huge, 457, 543, 544

Dextrinase, 100

Disbetes insipidus, 436

Disbetes mellitus, 436

Dialysis, 314

Dismond-back terrapin, 266

Distomaceous earth, 24

Distoms, 23

Dicotyledons, 67

Didelphys, 275

Diencephalon, 238, 230, 256, 396.
See also Brain

Diet, 420-432

Difflugis, 126

Diffusion, 313

Digestion, 320, 410; in Amoeba, 123;
plant, 100
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Digestive organs, 379, 381, 387; of
bee, 203, 204; bird, 267; crayfish,
196; Crustacea, 195; earthworm,
175; frog, 248; jelly fish, 149

Digger wasps, 213, 214

Digits, 247, 285, 394

D|hybrld ratio, 466, 467, 468

Dioecious, 20, 22, 405

Diploblastic animals, 140, 142, 143

Diplococeus, 26

Diploid chromosome numbers, 332

Diploid nature, 461

Diplora, 162

Dipnoi, 242, 261

Diptera, 215

Disaccharids, 99

Discolia, 214

Discontinuous variations, 544

Disease, prevention, 528, 562;
ment of, 527

Disease-producing organisms, 25, 26,
129, 135, 138, 158, 160, 161, 163,
215, 216, 217, 222

Distomum globiporus, 167

Distribution of organisms, 487-512;
geographical distribution, 502-511;
palaeontology, 487-502; transpor-
tation over the ocean, 509

Distribution of seeds, 76, 77

Disuse. See Use and Disuse

Doctrine of Signatures, 38

Dog, 283 ; brain, 8396; digestive tract,
381

Dogfish, 234, 235, 237, £38, 239, 240;
brain, 396

Dolphin, 278, 279

Domesticated animals and plants,
271, 532, 538, 5639 ¥

Dominance, 462, 463, 464, 465;
absence of, 472, 473

Dominant characters, 458

Dorsal, aorta, 238, 2561, 262, 263, 254 ;
element, 394; ganglion, 446; horn,
374; region, 186, 190; root, 257,
374, 445; septum, 374; siphon,
186, 187; thoracic artery, 195;
vessel, 174, 176, 232

Dranunculus medinensis, 164

Driesch, Hans, 356

Dromaeus, 270

Dromedary, 501

treat-

Drone, 199, 207, 209

Drosophila, 225; chr 332
478; inheritance, 480, 482, 484
mutants, 545

Duck-bill, 274, 498

Ducks, 272

Ductless glands, 434

“Ductus Botalli,” 389

Duodenum, 248, 268, 413

Dura mater, 376

Ear, 398, 439; of frog, 257

Earthworm, 172-182, 183 ; an adapted
organism, 514

Eedysis, 197

Echidna, 498

Echinodermata, 168, 183; -classifica-
tion, 574

Echinoidea, 169

Ecology, 5

Ectoderm, 140, 142, 143, 144, 149,
154, 162, 180, 181, 841, 342, 343,
344, 347

Ectoplasm, 123, 134

Edentata, 279

Edwards, Jonathan, family, 564

Effector, 145, 178, 179, 443, 446

Efferent nerve. See Motor nerve

Egestion, 123

Egg, 336, 337, 403; division of, ferti-
lized, 140, 339; infection of, 138;

1 T3; sex chr 5 477,

yolk content, 339

Egg cells, 19, 22, 296, 297

Fgg masses, 211, 216, 220, 268

Eggs, of Amphibians, 250, 251, 268,
260; birds, 269, 271; cats, 438;
Cynthia, 352; earthworms, 181;
fishes, 241; Gila monster, 263;
insects, 207, 209, 210, 211, 216, 220

Eijkmann, 430

Elasmobranchii, 234, 240, 243

Elastic cartilage, 363

Elastic fiber's, 361

Elastic tissue, 362

Elaters, 39, 40

Electrolytes, 310, 311

Eleg}mm, 281, 282; evolution, 501

Elephantiasis, 164

Elephas africanus, 502

Elephas primigenius, 501

Elm tree, 68

Elongation zone, 80
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Elytra, 212

Embryo, animal: Amphibians, 343,
345, 346, 347; birds, 348; cat:
man: monkey, 526; pig, 849,
526; reptiles, 348

Embryo, plant: 73, 85; Comfers,
66; Cycads, 64; fern, 62; grain,
73, 76

Embryological processes, adaptive,
16

Embryology, 4, 327-356, 525; of
man, 550

Embryonic region, 80

Embryos of mammals, similarity in,
526

Empedocles, 487

Emu, 270

Emulsoids, 309

Emulsions, 309

Enamel, 236

Encystment, 126

Endocrine organs, 434, 437

Endoderm, 140, 142, 143, 144, 149,
154, 162, 180, 181, 341, 342, 343,
344

Endodermis, 49, 80, 81, 82, 86

Endolymph, 440

Endomixis, 133

Endoplasm, 123

Endosare, 123

Endoskeleton, 392

Endosperm, 64, 66, 73; nuclei, 72, 73

Endothia, 35

Energy of food, 426, 427

Entameba coli, 127

Entameba histolytica, 127

Entelechy, 356

Enteric cavity, 143

Enterocoelic mesoderm, 342

Enterokinase, 413

Enteron, 181

Entomostraca, 197

Enfoplasm, 134

Environment, a test of ﬁtness, 513;
reaction to, 514

Enzymes, 99, 316

Eoanthropus dawsoni, 667, 558

Eocene period, 491, 494 "

Eohippus, 494, 499, 600

Eosinophils, 371

Epicotyl, 73, T4

Epidermis, 392; of fern, 49, 50; leaf,
12, 30, 92, 93; Marchantia, 38;

moss, 42; root, 80, 81, 82; stem,
86, 87, 89, 91; terminal bud, 86;
worms, 155, 173

Epidermal cells, 41

Epididymis, 237, 391

Epigenesis, 351; Doctrine of, 352

Epimysium, 373

Epineurium, 376, 376

Epipharynx, 200

Epiphyses, 364

Epistome, 134

pr(heho-muscular cell, 143

Epithelium, 173, 368

Equilibrium, 399, 440, 447

Equisetineae, 54, 56

Equisetums, 57, 58

Equus, 500

Eras of geologic time, 489

Erepsin, 414

Ergot, 33

Erythrocytes, 251, 262, 370, 417

Ethiopian region, 503

Eugenics, 562-565

Euglena, 127, 128

Euplectella, 141, 142

Buspongia, 141, 142

Bustachian tubes, 248, 380, 398, 399

Euthenics, 560

Eutheria, 276, 503

Evolution, organic, 6, 513-549;
adaptation, 513; causes, 534;
evidences, 520; of horse, 600;
relation of sexual reproduction to,
404; termini of two lines of, 224;
theory, 53}.;

Excretion, 432; in animals, 124;
in plants, 101

Excretory organs, 389; cells, 321;
of clam, 187; Crustacea, 196, 196;
earthworm, 176; frog, 249, 260

Excurrent siphon, 186

Existence, struggle for, 537

Exophthalmic goiter, 435

Exoskeleton, 197, 202, 221, 265, 358,
392

Experimental embryology, 353

Experimental evolution, 532

Extensors, 245

External covering, 391. See also
Cuticle: Shell: Skin

Exumbrellar surface, 148

Eye, 399, 400, 439; compound, 199,
200, 206; of amphibian embryo,
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848, 347; bee, 199, 200, 204, 206;
Crustacea, 193, 195, 196; fish, 234,
235; flatworm, 155; mollusks,
185, 190; mosquito, 136, 137;
Petromyzon, 233 g
Eye-spot of Trochophore, 184

Face, skeleton, 393

Facial nerve, 266

Factor hypothesis, 466

Factors, complementary, 474, 476;
independent assortment, 466, 467,
468; lethal, 476; modification of,
473, 474

Fallopian tube, 277

Families, 531

Fang, 221

Fasciola hepatica, 158

Fat, 362, 432

Fat body, 260

Fat cell, 293

Fat manufacture, 98

Fat-soluble A, 430

Fats in protoplasm, 308

Faunas, of America, 505; arctic types
at high altitudes, 506; island, 507

Feeble-mindedness, 563-566

Felichthys, 241

Felidae, 283

Female-determining sperm, 477

Femoral artery, 2562, 263

Femur, 200, 201, 247, 394

Fenestra ovalis, 439

Fenestra vestibuli, 399

Ferns, 47-60, 492 X

Fertile leaf, 65

Fertilization, in Angiosperms, 72;
of egg and sperm, 331, 337; pollen-
tube method, 65, 67. See also
Pollination

Fertilizin, 338

Fever, 425

Fibrillar structure of cytoplasm, 292

Fibrin, 415

Fibrinogen, 415

Fibrocartilage,

Fibro-elastic tissue, 361, 373

Fibrous roots, 79

Fibrous tissue, 362

Fibula, 394

Filament, 69, 72

Filamentous colonies, 24

Filaria, 164

INDEX

Filial Regression, Galton’s Law of,
454

Filicineae, 54

Filterable virus, 26

Filtration, 313

Finches, of Galapagos Islands, 508,
509

Fins, 190, 231, 234, 235, 241

Fireflies, 212

Fish lizard, 493

Fisheries, 242; oyster, 188; pearl,
1

90

Fishes, 234-243; and amphibia, dif-
ferences between, 244; heart, 386;
swimming adaptation, 516

Fission, 14, 24, 25, 132, 158, 402

Fission Algae, 15

Fission Fungi, 24

Fissipedia, 283

Fissure of Rolando, 447, 448

Fissure of Sylvius, 447, 448

Flagella, 17, 127, 128; of bacteria, 26

Flagellates, 127-130

Flame cell, 165

Flat worms, 154, 155

Fleas, 215

Flexors, 245

Flies, 216. See also Drosophila

Flower, 11; Dicotyledon, 68, 69, 70,
72; pistillate, 69, 71; staminate,
69, 71

Flowering plants, 61

Fluke, 278

Foetal circulation, 276

Foetal membranes, pig embryo, 349

Follicular liquid, 438

Food storage in plants, 112

Food vacuole, 123, 131

Foods, metabolism, 426

Foot, of horse, 500; of Hydra, 142,
143; Marchantia, 89; mollusks,
185, 186, 187, 190; mosses, 41, 43;
sporophyte embryo, 52

Foramen ovalis, 398

Foramen rotunda, 398

Foraminifera, 126, 127

Fore brain, 347. See also Brain

Form, protective resemblance in, 517

Fossil Index, 488

Fossils, 487; found in sedimentary
rocks, 490; Amphibian, 261; of
birds, 269; ferns, 492; primates,
555; man, 556; snail shells, 528
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Fossorial mammals, 277
Foster, Sir Michael, 303

Gastrie juice, 412
Gastrin, 412

Four o’clocks, lack of domi 472

Fowls, 267, 271; breeding experi-
ments, 473, 474; evolution of
domestic, 639

Free-martin, 479

Frisch, Kdrl von, 207

Frog, 245-258, 260; arteries, 386;
circulation, 420; cleavage, 340;
developmental stages, 268, 345,
346, 347; equilibrium, 447; lung,
383; pigment and blood celle 296

TFronds, 47, 48, 50, 66

Fronto—ps.rietsl boue, 247

Frosch, 26

Fructose, 307, 316

Fruit, 11, 76

Fruit fly, 225

Fucus, 21, 22

Funetional metabolism, 319

Functions, adapted, 515

Fungi, 13, 24-35, 36

Funiculus, 70, 76, 374

Funk, Casimir, 429, 430

Fur seals, 283

Fusion of cells, 17

Gadus, 240

Gager, C. Stuart, 35, 91, 103, 532

Galapagos Islands, fauna, 508, 6509

Galen, 551

Galeocerdo, 239

Gall bladder, 248, 249

Gall stones, 414

Gallflies, 215

Gallus bankiva, 271, 639

Gallworm, 166

Galton, Francis, 454

Galton Laboratory, 564

Galton’s Law of Filial Regression,
464

Gametangia, 22

Gametes, 17, 18, 39, lO 42, 330; of
moscuito, 136, 137

Gametocytes, of mosquito, 136, 137

Gametophyte, 23, 40, 41, 42, 43, 44,
45, 47, 52, 63, 56, 59, 67, 72, T8

szglmn, 174, 177, 179, 196, 206,
230, 369, 374, 375, 446

Ganoid fishes, 261

Gases, 318

Gasteropods, 402

Gastr 246

Gastropoda, 188

Gastrovascular cavity, 384

Gastrula, 140, 146, 148, 168, 172, 180,
181, 192,341

Geese, 272

Gel, 309

Gelatin, 361

Gelidium, 22

Gemmae, 39

Genealogical tree of organisms, 580

Genera, 530, 531

Generations, alternation of. See
Alternation of generations

Genes, 295, 331, 466; arrangement
in chromosomes, 481; stability in,
546; theory of, 484

Genetics, 5, 452-486, 532, 535, 540,
547. See also Mutations

Genital cloaca, 156

Genital pore, 167

Genotypes, 469, 470, 546

Geographical distribution, 5, 502-511,
523; effect of barriers: American
faunas, 505; forms at high alti-
tudes, 506; island faunas, 507;
transportation over ocean, 509;
zoological regions, 502

Geologic time, eras of, 490-494;
Cenozoic, 494; Mesozoic, 493;
Paleozoic, 492; Precambrian, 491;
table, 491

Germ cells, 368, 359, 403; crossing
over hvpothws, 481; formation,
331; primordial, 333, 334, 336

Germ layers, 154, 342, 343

Germ plasm, 330

Germination, 76

Gibbon, 285

Gila monster, 263

Gill clefts, 380, 383

Gill plate, 346

Gill slits, 228, 229, 231, 233, 234, 235,
237, 238, 526

Gills, 382, 887; of Chordata, 228;
Crustacea, 193, 196; fish, 234, 235,
238, 241; frog, 346, 347; insect,
223; mollusk, 185, 187; plant, 34

Gipsy moth, 219, 220

Girdle, 180

Gizzard, 1756
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Glacial epoch, 491; effect upon
American faunas, 506
Gland cells, 173, 320, 368, 359

Glands, 195, 196, 412, 433; ductless,

434; endocrine, 434, 437; para-
thyroid, 434; pineal, 266, 397;
pituitary, 256, 397, 410, 436;
salivary, 204, 380, 410, 411;

thymus, 380, 410, 435;
380, 410, 434

Gleichenia, 67

Gleocapsa, 14

Globigerina bulloides, 127

Glochidium, 187

Glossa, of bee, 200

Glossary, 587-603

Glossopharyngeal nerve, 266

Glottis, 248, 249

Glucose, 99, 100, 307, 316, 413, 428,
433, 450

Glycine-glycine, 305

Glycocoll, 305

Glycogen, 428

Goddard, H. H., 563

Goiter, 435

Golden age of mammals, 494

Goldschmidt, Richard Benedict, 480

Golgi, C. G., 368

Gonads, 148, 149, 187, 231, 232, 237,
330, 389, 403, 405. See also Ovary
Testis

Gonaducts, 405

Gonangia, 147, 148

Gonionemus, 148, 150

Gonotheca, 147, 148

Goodale, 479

Gorilla, 285, 286, 287; fore limb, 524

Graafian follicle, 438

Grafting, 76, 113, 538, 546 .

Graham, 308

Grain, 73, 76

Grand Canyon, Col., 490

Grantia, 141

Granular structure of eytoplasm, 292

Grasses, 494

Grasshopper,
211

thyroid,

217; metamorphosis,

Gray matter, of brain, 369, 376;
spinal cord, 369, 374, 445

Green Algae, 14, 15, 36, 45

Green glands, 196

Gregarina, 136

Grovesnor, 105

INDEX

Growth, lines of, in mussel, 186;
of stem, 84; plant, 101, 111

Growth metabolism, 325

Growth period, 332, 333, 336

Grub. See Larva

Guard cells, 93

Guinea worm, 164

Gullet, 130, 131

Gut, 349

Gymnophiona, 259

Gymnospermae, 61-67, 495

Haeckel, Ernest, 350, 525

Haemocyanin, 196

Hapalidae, 284

Haploid chromosome numbers, 332

Haploid condition, 461

Harrison, Ross Granville, 369

Harvey, Edmund Newton, 96

Harvey, William, 327, 419

Haversian systems, 361, 364

Head, of bee, 199, 200, 204; frog
embryo, 346; mosquito, 136, 137;
spermatozoan, 337; tape worm, 161

Hearing, 399, 448

Heart, 386, 386, 387; amphibian,
386; of bee, 205, 386; bird, 268,
386; Crustacea, 195, 196; earth-

worm, 176, 176; fish, 237, 238,
242, 386; frog, 262, 263, 256;
mammal, 386; mollusk, 185;

reptile, 266, 386; Tunicate, 230
Heat and cold, 441
Heidelberg man, 556
Height, Galton’s studies of, 464
Heliconius, 519
Hellbender, 269
Helmont, Jean Baptiste van, 95
Heloderma, 263
Hemichorda, 229, 233
Hemiptera, 217
Hemoglobin, 176, 252, 306, 370, 417,

422 o
Hemophilia, 415, 482

Hen, fore limb, 6524; reproductive
organs, 268; with ovarian tumor,
438

Hen fea, 216

Hepaticae, 37

Hepatic artery, 386

Hepatic portal vein, 238, 263, 254
Hepatic vein, 238, 253, 254, 385
Herb identified, 109, 110
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Beredny, 5, 536; determiners of
erited characteristics, 205;
eugenics, 562; in pure lines, 540,
541, 546; sex-hnked inheritance,
482. See ‘also Genetics
Hermaphroditism, 20, 405
Hermit crab, 198, 199, 520
Herrick, G. W., 217, 225, 226

Heterocyst, 16

Heterogametes, 19, 403

Heterogeneous system, 308

Heterozygous character, 461, 476, 481

Hilum, 74, 76

Hind brain, 347.

Hinge, 186

Hinny, 540

Hirudin, 183

Hirudinea, 183

Histology, 4, 357-377, 551

Hoactzin, 270

Holarctic region, 503

Holdfasts, 111

Holoblastic cleavage, 340

Holothuroidea, 169

Homarus americanus, 193

Hominidae, 287

Homo neanderthalensis, 567, 558

Homo sapiens, 287, 552, 667, 558

Homogeneous system, 308

Homoiothermic, 425

Homologies, 195

Homology shown by structure of
vertebrate limbs, 524

Homozygous character, 461, 476, 481

Honey bees, 199-210

Honey stomach, 203, 204

Hooke, Robert, 291, 297

Hookworm, 165

Hurmnnfs, 317, 412, 434
437, 438

Hurned toad, 263

Horse, evolution, 498, 499, 600

See also Brain

ovarian,

House fly, 216 .
Howard, L. 0., 224, 226

Howell, W. H., 416

Howling monkey, 285

Human. See Man

Humboldt, 293
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Humerus, 247, 394

Hunger, 441

Hunter, 8. J., 218

Huxley, Thomas Henry, 244, 301,
349

Hyaline cartilage, 361, 363
Hyalonema, 141, 142

Hyaloplasm, 291

Hybrid, 113, 459

Hvbndlzmg, 540, 546

Hydra, 142, 143, 144, 145, 146, 150

Hydrogen in protoplasm, 302
Hydrogen-ion concentration, 311, 424
Hydroid colony, 148
Hydrolases, 99

Hydrolysis, 316

Hydrolyzing enzymes, 99
Hydrozoa, 150

Hylobates, 285
Hymenoptera, 213, 495
Hypocotyl, 64, 73, T4
Hypostome, 143
Hyracotherium, 500

Ichthyopsida, 244

Ichthyornis, 498

TIchthyosaur, 493, 516

Identical twins, 352

Iguana, 263 ; fore limb, 524

Tlia, 246, 247, 263, 394

Tliac arteries, 262, 263, 254, 3856

Tmago, 210, 211

Incurrent sighon, 186

Incus, 398, 399

Independent assortment of factors,
466, 467, 468

Infusoria, 130

Ingestion of food, 123

Inheritance, sex-linked, 482. See also
Heredity

Inheritance of Acquired Characteris-
ties, Law of, 535

Ink sac, 190

Inner sclerenchyma, 49

Innominate artery, 386

Innominate vein, 386

Inorganic salts in protoplasm, 304

Inorganic substances in food, 432

Insect, cleavage, 340

Insect-horne diseases. See Disease

Insectivora, 277



618

Insects, 199-226; destructive to
animals, 138, 222; to plants, 212,
213, 217, 218, 219, 220, 225; evolu-
tion, 495; in conflict with man, 224

TInsulin, 436

Integument, 63, 70, 78

Intelligence, human, 559

Intersexes, 480

Intestine, 380, 381, 385, 410, 412;
columnar shaped cells, 296; of
Amphioxus, 231; bee, 203, 204;
chick egg, 348; clam, 187; fish,
237, 238; frog, 248, 249, 347; larva
of Polygordius, 184; Tunicate,
230; worm, 155, 167, 173, 174,
176

Intromittent organs, 407

Invagination, 341

Invertebrates and vertebrates,
ferences between, 232

Todine in diet, 432

Tonization, 310

Tons, 309, 311

Iris, 400

Irish elk, 543

Iron in food, 432

Irritability, function of, 439

Ischium, 247, 394

Island faunas, 507

Islands of Langerhans, 373, 436

Isogametes, 18, 19, 403

Isolation, 542

dif-

Japanese beetle, 212, 213
Java man, 556, 667 <
Jaw, skeleton, 393

Jelly fishes, 140, 148
Jennings, H. S., 125, 541
Johannsen, 540

John Daniel, gorilla, 287
Jointed appendages, 193, 195
Jugular vein, 3856

Jukes family, 564

Jungle fowl, 271, 639
Jurassic period, 491, 493

Kallima butterfly, 518
Kangaroo, 274, 276
Karyosomes, 292, 294
Katabolism, 100, 124, 318
Kellicott, W. E., 564
Kelp, 20

INDEX

Ketosis, 436

Kidney, 410, 433; earthworm, 173;
fish, 234, 237, 238; frog, 249, 250,
261, 262, 263

King crab, 223

Kiwi, 270

Knuckles, 286

Kowalsky, 229, 232

Krakatoa, Island of, 510

Kuckenmeister, 160

Kunz, G. F., 190

Labrum, 200

Lacertilia, 263

Lachrymal glands, 400

Lactase, 413

Lacunae, 361, 364

Lady bug, 218, 219

Lady’s Slipper, 110

Lamarck, Jean B. P. A. de M. de,
232, 488, 534

Lamellae, 361, 364

Lamellibranchiata, 188

Laminaria, 20

Lampsilis alata, glochidium of, 187

Larva, of insects, 204, 209, 210, 211,
216, 220; liver fluke, 168; mollusk,
187

Larynx, 249, 278

Lateral neural vessels, 176

Lateral plate, 343, 345

Lavoisier, Antoine, 316, 426

Law, Bi tic, 350; M
459, 546; Inheritance of
Acquired Characters, 535; Adap-
tive Radiation, b517; Ancestral
Inheritance, 465; Convergence of
Form, 516, 517; Filial Regression,
4564; Use and Disuse, 535; Re-
capitulation, 350

Leaf, 11; embryo, 85; modifications
of, 111; morphology of, 79, 91-93;
of ferns, 47, 48, 50, 62, 63, 54;
of mosses, 41; storage, 112; tissue,
11, 12

Leaf scars, 84

Leeches, 183

Leeuwenhoek, Antony van, 122, 328

Legs, of bee, 200, 201; frog tadpole,
268; lobster, 193

Legume, bacteria on, 27

Lemur, 2

Lemuroidea, 284

Joli
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Lens, 347, 400

Lenticels, 84, 89

Lepidoptera, 219, 495

Lepidosiren, 242

Leptinotarsa, 212; mutants, 545

Lethal factors, 476

Leucocytes, 251, 262, 370, 371, 417

Leucoplasts, 96

Levators, 245

Leviathan of the shallows, 497

Leydig, 292

Lice, 217

Lichens, 33

Liebig, Justus von, 104

Life, origin of, 327-330

Life eras, 490

Ligamentum nuchae, 362

Light, 439

Ligula of bee, 200

Lillie, F. R., 338, 479

Limb plan of bee, 200, 201; bird,
267; frog, 245, 247; reptiles, 264

Limulus, 223

Lineburg, 204

Linin fibers, 292, 294

Linkage, 480

Linnaeus, Carolus,
535, 550

Linville, 217

Lipases, 99, 413

Lipoids, 303

Liver, 380, 381, 410, 428; of Am-
phioxus, 231, 232; fish, 237, 238,
240; frog, 248, 249, 2562, 263, 347;
mollusks, 185, 187; Tunicate, 230

Liver fluke, 158, 161

Liverworts, 37, 45

Lizards, 263

Llama, 501

Lobsters, 192, 193, 195, 198

Locomotion of serpents, 264

Locules, 69, 70, 76

Locy, W. A., 298 .

Liffler, 26

Loligo, 190

Lopholatilus, 241

Lower Cretaceous period, 491

Luciferase, 426 n, .

Lull, R. 8., 494, 495

Lumbar vertebrae, 394

Lumbricus, 172-182

Lumen of cell, 166; testis, 333; tub-
ular gland, 412

273, 530, 532,
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Lung fish, 242

Lungs, 380, 381, 383, 385, 387, 410;
of birds, 268; frog, 248, 249, 252,
263, 383

Lutz, 225

Lycopod trees, 58

Lycopodineae, 54, 55

Lycopodium, 55, 56

Lyell, Charles, 488, 489

Lymph, 255, 371, 415, 418

Lymph hearts, 255

Lymph space, 261

Lymphocytes, 370, 371, 372

Macaques, 285
Macrogamete, 403
Macropodus, 276

Madrepora, 162

Madreporite, 167
Malacoclemmys, 266
Malacostraca, 198

Malaria, 135

Malarial parasite, 136, 137, 216
Male-determining sperm, 477
Malleus, 398, 399
Malpighian body, 391, 438
Malpighian tubes, 203, 204
Maltase, 99, 413

Maltose, 413
Mammals, 233, 273-288; digestive
tract, 410; embryos, 349, 526;

evolution, 498, 616; similarity in
blood, 529; in physiology, 527

Mammary glands, 273, 274

Mammoth, 501

Man, activities, 566; antiquity, 559;
biology of, 550-568; conflict with
insects, 224; embryo, 526; female
egg call, 296; female reproductive
organs, 277; first appearance, 502;
heredity, 562; human serum, 528;
pre-human  characteristics, 554 ;
relationship between apes and, 529,
552, b663; spermatozoan, 337

Manatee, 278

Mandibles, 194, 200

Mandrill, 285

Manson, 135

Mantle, 185, 186, 187

Manubrium, 148, 149

Marchantia, 37, 38, 39

Marmoset, 284, 286

Marriage, control of, 562, 565
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Marrow, 364, 365, 419

Marsupials, 274, 498, 503, 507

Mast, 309

Mastigophora, 127, 133

Mastodon, 501

Mathews, A. P., 304, 316

Matrix, 361, 363

Matter, 301

Maturation division, 332, 333, 336

Maupas, 133

Maxilla, 194, 200, 204

Maxillary bone, 247

Maxillipeds, 194

McClung, Clarence E., 476

McIndoo, Norman Eugene, 207

Mechanism, 300

Mechanitis, 519

Medical science, 560, 561, 562

Medulla, 238, 239, 256, 396, 410, 446

Medullary sheath, 367, 368

Medusa, 147, 148, 149

Megagamete, 19, 403

Megagametophyte, 56, 59, 63, 66

Megakaryocytes, 371

Meganucleus, 131, 133

Megasporangia, 59, 62, 63, 69

Megaspore, 56, 59, 63, 67; develop-
ment of, 69, 70

Megasporophylls, 62, 65, 66, 68, 69

Membrane, cellular. See Cell

Membrane bones, 364

Membranes of frog, 251

Mendel, Gregor, 4567

Mendelian characters, in man, 482,
562

<

Mendelian Laws, 459466, 546

Mendelism, 457

Meninges, 376

Mental influences, prenatal, 354

Meristem, 41, 80, 85

Meroblastic cleavage, 340, 341

Merychippus, 499

Mesenteric artery, 238, 262, 385

Mesentery, 237, 261, 343

Mesoderm, 154, 343, 344; develop-
ment, 344; of amphibian eye, 347;
of frog embryo, 347; of worm, 162,
180, 181; origin, 342

Mesogloea, 143, 144, 149

Mesohippus, 499, 500

Mesonephros, 390

Mesophyll, 12, 50, 92

Mesozoic era, 490, 491, 493

INDEX

Metabolism, 94, 318, 379; animal,
123; basic, 319, 321; functional,
319; functions, 410-439; growth,
325; in the Metazoa, 144; in the
Protozoa, 123; of foods, 426; or-
gans of, 379-391

Metacarpals, 247, 394

Metagenesis, 153. See also Alter-
nation of generations K

Metamerism, 172, 183, 202

Metamorphosis, 332, 333, 334;
frog, 268; insects, 210

Metanephros, 390, 391

Metaphase, 323, 324

Metaplasts, 292, 293

Metatarsals, 247, 248, 394

Metatheria, 274

Metazoa, 121, 140, 525

Metchnikoff, E., 415

Metridium, 161

Mettkowski, 206

Microgametes, 19, 403

Microgametophyte, 56, 59

Micron, 297, 310

Micronucleus, 131, 133

Micropyle, 63, 64, 66, 70, 73, 74

Microscope, invention of, 297

Microsomes, 292

Microsporangium, 59, 62, 69

Microspore, 56, 59, 67, 69, T2

Microsporophylls, 62, 63, 65, 66, 68, 69

Mid brain, 347. See also Brain

Midrib, 50

Migration, of birds, 271; of fish, 241

Mimicry, 221, 518, 519

Mineral salts, transfer of, 98

Miocene period, 491, 494

Missing links, 522

Mississippian period, 491, 492, 495

Mitochondria, 292

Mitosis, 322, 323, 332

Mitral stenosis, 420

Moa, 270, 271

Modification, of factors, 473, 474;
of sex, 479; of stem and leaf, 111

Moeritherium, 501

Molds, 28, 29, 30, 32

Mol¥, 277

Molecular weight of proteins, 306

Molecules, 308

Molgula manhattensis, 229

Mollusca, 183, 185-191;
tion, 575

of

classifica-~
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Molluscoidea, classification, 574

Molting, 211, 271

Monarch butterfly, 221

Mongolian race, 287

Monkey, 285; embryo, 526

Monocotyledons, 68, 494; seeds, 74

Monocytes, 370, 371

Monoecious, 20, 22, 405

Monomorium, 214

Monosaccharids, 99, 428

Monotremata, 274, 503

Morel, 33

Morgan, T. H., 480, 482, 484, 545, 546

Morphology, 3; of cell, 291-301

Morula, 140, 146, 168, 172, 341

Mosquitoes, 135, 136, 137, 215; as
disease carriers, 164, 216

Mosses, club, 54, 55; true, 37, 41, 45

Mother-of-pearl, 186

Moths, 219, 220, 221

Motor center, 448

Motor end plates, 366

Motor fiber, 374

Motor nerve, 178, 179, 256, 367, 397

Motor neuron, 443, 445, 448

Motor root, 374

Mountain sickness, 424

Mouth, 410, 411; of Balanoglossus,
229; bee, 200; biting, of beetles,
212; Euglena, 128; fish, 234, 237,
241; frog, 248, 347; Gonionemus,
148, 149; Hydra, 143; Ilobster,
195; Obelia colony, 147; Pe-
tromyzon, 233; trochophore larva,
184; Vorticella, 134; worms, 156,
157, 173, 175, 180, 181

Movement, in Hydra, 145

Mucous membrane, 373

Mud-puppy, 259

Miiller, Fritz, 350

Miillerian duct, 390, 391

Multiple roots, 79, 105

Multiplication period, 333, 8356

Musea, 216

Musei, 37, 41, 45

Muscle, 395; cell, 320; circular, 174;
contraction, 449; eye, 400; fiber,
320n., 366 ; fibril, 144 ; longitudinhl,
174; masses, 231; nerve impulses,
446; oesophagus, 373 of Crustacea,
196; of earthworm, 179; of fish,
236 ; of frog, 245, 261; of mollusks,
186; skeletal, 245, 373; smooth,
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296, 366, 451; straited, 365, 366,
367, 374; tissue, 202, 366

Muscle sense, 367, 441

Mushrooms, 34

Mussel, 186, 187

Mustelus, 239

Mutants, 544

Mutations,
Genetics

Mya arenaria, 188

Mycelium, 29, 30, 34

Mycetozoa, 28

Myelin, 368

Mylo-hyoid, 246

Myogenic theory, 419

Myotomes, 231, 232, 236, 343, 345,
395

Myriapoda, 223

Myxoedema, 435

Myxomycetes, 28

543-548. See  also

Nacre, 190

Nigeli, Carl, 457

Nail, toe, 285

Naja, 264

Narcissus bulb, 112

Nares. See Nostrils

Nasal bone, 247

Nasal sacs, 234, 235

Natatorial mammal, 277

Natiea, 188

Natural selection, theory of, 536

Nautilus, 190, 191

Navicula, 23

Neanderthal nsan, 567, 558

Nearctie region, 502

Necator americanus, 165

Neck, of Marchantia, 39; of Poly-
trichurnt, 43

Nectar, 208

Necturus, 259; fore limb, 524

Negroid race, 287

Nelson, 201

Nemathelminthes, 162, 163, 164, 183;
classification, 574

Nematocyst, 143, 144

Neoceratodus, 242, 243

Neornithes, 269, 270

Neotropical region, 503

Nephridia, 173, 174, 176, 177, 184

Nephridial tubule, 433

Nephrostome, 176, 391

Nephrotome, 343, 345
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Nereis, 182 Nostoce, 14, 16
Nerve cells, 143, 144, 177, 178, 179, | Nostrils, 248

320 Notochord, 228, 231, 232, 233, 343,
Nerve cord, 177, 195, 196, 231, 232, 344, 347, 348

s 348 Nourist of young Is, 273,

Nerve fiber, 368 275
Nerve ganglion, 230 Novius, 219

Nerve impulses, 178, 443, 445, 446

Nerve net, 144, 146

Nerve ring, 162, 177, 196

Nerve tissue, 4, 367

Nerves, auditory, 266; cranial, 256,
397; motor, 178, 179, 256, 367,
397; optic, 266, 400, 439; sensory,
178, 179, 256; spinal, 266, 257,
374, 376, 445; vagus, 266, 421

Nervous system, 228, 233, 299, 396,
442; divisions, 369; of Amphioxus,
232; of bee, 206; of Crustacea,
196; of earthworm, 177, 178; of
fish, 239; of frog, 266; reflex
mechanisms, 446

Neural fold, 344

Neural groove, 344

Neural plate, 344

Neural spine, 393

Neural tube, 344

Neuraxones, 444

Neuro-epithelium cells, 368, 359

Neuro-sensory cells, 1:

Neurogenic theory, 419

Neurolemma, 367, 368

Neuron theory, 299

Neurons, 367, 376, 397, 443, 445, 446,
448. See also Nerve cells

Neutrophils, 370, 371

New World monkey, 285

New Zealand, flora, 508

Newts, 259

Nictitating membrane, 235

Nine-banded armadillo, 279

Nissl granules, 368

Nitrobacter, 27, 108

Nitrogen-fixing bacteria, 27, 108

Nitrogen in protoplasm, 303

Nitrosomonas, 27, 108

Noctiluca, 128

Node of Ranvier, 367, 368

Nolan, 208

America, climate during Upper

1s period, 497 ; connection

with Asia, 506

Nosema bombysis, 138

Nucellus, 63, 70, 73

Nuclear membrane, 292, 294

Nucleolus, 292, 294

Nucleoplasm, 294

Nucleus, 293, 296; discovery of, 293,
298; of complex plant, 11, 12;
flame cell, 1656; flower, 72, 73;
guard cell, 93; muscle fiber, 366;
Protozoa, 128, 134; simple plant,
16

Nuptial flight, 207, 210, 215
Nuttall, G. H. F., 527
Nymphs, 211

Obelia colony, 147, 150

Obliquus externis, 246

Occipital lobe, 448

Oceanic islands, faunas, 507, 511

Oceans, age of, 489

Ocelli, 200

Octopus, 190

Oculomotor nerve, 256

Odors, 440

Oedema, 418

Oedogonium, 18, 19

Oenothera lamarckiana, 544

Oesophagus, 176, 196, 203, 204, 238,
248, 253, 372, 373, 380, 381, 410

Oken, Lorenz, 297

Old age, 158

Old World monkey, 285

Olfactory lobe, 238, 239, 256, 396

Olfactory nerve, 266

Oligocene period, 491, 494

Oligochaeta, 182

Ommatidia, 196

Oniscus, 198

Ontogeny, 525

Oocytes, 336

Oogenesis, 332, 335; relation of sex
determination to, 477

Oogonium, 19

Oosperm. See Zygote

Ootids, 335, 336

Operculum, 41, 43, 241, 258

Ophidia, 264
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Ophiopholis, 169

Ophiuroidea, 169

Opossum, 274, 276; skull, 393

Opsonin, 417

Optic cup, 347

Optic lobes, 238, 239, 256, 396

Optic nerve, 266, 400, 439

Optic stalk, 347

Optic thalami, 447

Optic vesicle, 347

Oral end, 142, 143

Oral groove, 130, 181

Orang-utan, 285, 286

Orange, section, T6

Orea,

Order, 531

Ordovician period, 491, 492

Oreortyx pictus, 266

Organic eyolution, 513-549

Organic matter in soil, 107

Organisms, changed by
modifications, 535, 536; distribu-
tion in time and space, 487-512;
genealogical tree, 580; geographical
distribution, 502-511; palaeon-
tology, 487-502

Organs, adapted, 515; complex plant,
11; degeneration and modification
of, 519; tissue construction, 372-
377

Oriental region, 503

Origin of life, 327-330

Ornithorhyncus, 274

Orthogenesis, 542

Orthoptera, 217

Oscillatoria, 16

Osculum, 141

Osmotic pressure, 314

Osmunda, 66, 57, 68

Osteoblasts, 365

Ostrich, 270

Otariidae, 283

Otoes alascanus, 283 °

Outer sclerenchyma, 49

Ovaries, 277, 390, 891, 410; of bird,

external

268, 260; cat, 438; Crustacea,
195, 197; flower, 69, 70, 72; frog,
260; fruit, 76, 76; Hydra,*143,
146; Tunicate, 230; worm, 166,
177, 179
veloped structures, 542
sroduction, tendency toward,
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Oviduets, of birds, 268, 269 ; Crustacea,
197; frog, 248, 260, 251; mam-

mals, 277, 410; worms, 166, 173,
177, 179

Oviparous, 188, 406

Ovipositor, 202

Ovists, 351

Ovules, 66, 69, 70, 72, 73

Ovum, 335, 358, 403; of cat, 438;
of Hydra, 146; plant, 19, 39, 43

Oxidases, 99, 426

Oxidation, 97, 100, 124, 316, 423, 426

Oxygen in protoplasm, 303

Oxyhaemocyanin, 196

Oxyhemoglobin, 422

Oyster fisheries, 189

Opysters, 188

Paedogenesis, 404

Pain, 441

Painter, Theophilus S., 478

Paired limbs, 244

Palaearctic region, 502

Palaeontology, 5, 487-502, 521; age
of sedimentary rocks, 489; appear-
ance of man, 502, 555; birds:
mammals, 498; eras of geologic
time, 490; evolution of insects:
reptiles, 495

Paleozoic era, 490, 491, 492

Palisade parenchyma, 92

Palp, 187, 200

Paludina, evolution of, 523

Pancreas, 373, 380, 381, 410, 436; of
fish, 287,:238; of frog, 248, 249,
262, 263

Pancreas cells, 296, 321

Pancreatic duet, 248, 249

Pancrestic juice, 413

Pandorina, 129, 140

Papilla of tongue, 397

Papio, 285

Paramoecium, 130, 131, 134

Paramylum, 128

Paraphyses, 21

Parapodia, 182

Parasitic fungi, 14, 24, 26

Parasitic life, 519

Parathyroid glands, 434

Parazoa, 141

Parenchyma, 38, 42, 49, 80, 81, 82,

91, 92
Parietal lobe, 447, 448
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Parotids, 411

Parthenogenesis, 218, 404

Pasteur, Louis, 32, 138, 220, 328, 329

Pathogenic bacteria, 28

Pathology, 5

Patten, William, 223

Pea pod, T

Peanut plant, T1

Pearl ﬁsheries, 190

Pearls, 1

Pearson, Km'l

Peas, mhentance m, 458466

Pecten, variation in shells, 455, 456

Pectoral girdle, 236, 246

Pectoralis, 246

Pedicel, 51, 134

Peking man, 558

Pelecypoda, 188

Pelvic girdle, 236, 246

Pelvis, of kidney, 433

Penes, 407

Penicillium, 32

Penis, 156

Pennsylvanian period, 491, 492

Pentacrinus, 167

Pentacta, 170

Pepsin, 412

Pepsinogen, 412

Peptones, 412

Perennial plant, 110

Perianth, 68

Pericarp, 76

Perichondrium, 361, 363

Peridinium, 128

Perimysium, 374 ©

Perineurium, 376

Periods of geologic time, 489

Periosteum, 365

Peripatus, 224 ¢

Peripheral nervous system, 256, 369,
396. See also Nervous system

Peripheral process, 375

Perisarc, 147

Perissodactyla, 282

Peristaltic contraction, 366

Peristome, 43

Peritoneum, 174, 237, 251

Permian period, 491, 493

Persistability of cells, 318, 322

Petals, 68, 69, 72

Petiole, 50, 91, 92

Petromyzon, 233

Phaeophyceae, 14, 20, 35

INDEX

Phagocytosis, 417

Phalanges, 247, 394

Phanerogams, 61

Pharyngeal glands, 204

Pharynx, 228, 380, 410; of Am-
phioxus, 231 232; fish, 237; frog,
253, 347; worms, 156, 166, 167, 176

Phenotypes 468, 469, 470

Phloem, of root, 81, 82, 83; of stem,
49, b7, 86, 87, 88, 89, 91

Phocaena communis, 279

Phosphatides, 308

Photosynthesis, 94, 99

Phrynosoma, 263

Phycomycetes, 29, 36

Phyla, 531; ammal 120; plant, 12

Phy\oganenc theory, 351

Phylogeny, 6

Phyocyanin, 28

Physalia, 160

Physiological evidence of organic
evolution, 527

Physiology, 3, 6, 409-451; of plants,
94-104

Phytophthora infestans, 31

Pia mater, 376, 377

Pig embryo, 349, 526

Pigeons, 271

Pileus, 34

Piltdown man, 667, 558

Pine, reproduction in, 65, 66

Pineal gland, 266, 397

Pinnae, 48, 50

Pinnipedia, 283

Pipa americana, 260

Piroplasma bigeminum, 222

Pisces, 228, 233, 234-243; and
amphibia, differences between, 244

Pisidium, 188

Pistil, 69, 70, 72

Pit, 76

Pith, 85, 86, 87, 88

Pithecanthropus erectus, 556, 657

Pituitary gland, 256, 397, 410, 436

Placenta, 70, 276, 349

Placentalia, 276

Placoid scales, 234, 236

Plan$iria, 165, 166

Plankton, 23, 189

Plant breeding, 532

Plant food, man’s supply, 114;
age, 112

Planta, 200, 201

stor-
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Plants, udnptsuon, 102; artificial
selection in production of domesti-

cated, 538; Dbiology of, 9-115;
carnivurous, 114; classiﬁcat ion,
529, 571-573; complex, 11, 12;

diseases, 30, 31, 33, 35; digestion
and secretion: oxidation, 100;
embryo, 73; enzymes, 99; excre-
tion: growth, 101; flowering, de-
velopment of, 495; new varicties
and grafting, 113; of Palaeozoic
Era, 58; photosynthesis, 94; phy-
la, 12; physiology of, 94-104;
plastids, 96; respiration: trans-
piration, 97; transfer of water and
mineral salts: protein, carbohy-
drate and fat manufacture, 98;
rate of growth, 111; single-celled,
12; size and age, 111

Plants and animals, difference be-
tween, 29, 119

Plasma, 176, 251, 370, 415, 416

Plasmodium, 135, 136

Plastids, 96, 292, 293

Platelets, 371

Platyhelminthes,
classification, 574

Pleistocene period, 491, 494

Pleurocoecus, 17

Plica semilunaris, 554

Pliocene period, 491, 494

Pliohippus, 500

Plumule, 73, 74

Pneumococcus, 25

Pod, 75, 76

Poikilothermie, 425

Poison fang, 264

Poisonous insects, 221, 222

Poisonous reptiles, 264

Polar body, 336, 336

Pollen basket, 201, 203

Pollen collection, 203

Pollen grains, 62, 65, 66,67, 69, 72

Pollen tube, 63, 66, 67, 72, 78, 77

Pollination, 63, 71

Pollux, 247

Polychaeta, 182

Polygordius, larva, 184 ®

Polynesian region, 503

Polypodium, 54

Polysaccharids, 99

Polytrichum, 41, 42, 43

Pond scum, 16

154-162, 183;
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Pons, of brain, 448

Pontia rapae, 219

Popillia japonica, 212, 213

Pores, of sponge, 141

Porifera, 140, 141, 142, 183; classi-
fication, 573

Porospora gigantea, 135

Porpoise, 278, 279, 516

Portal vein, 253, 254, 386

Porthetria dlspz\r, 219, 220

Post cava, 261, 254

Post-glacial period, 491

Posterior adductor muscle, 186, 187

Potato beetles, 212, 225; mutants,
545

Pouched animals, 498

Precambrian era, 491

Precipitin reaction, 527

Precipitin test, 528

Preformation, 351

Pre-human characteristies, 554

Prelocalization, 352

Premaxillary bone, 247

Prenatal influences, 354

Presence-absence hypothesis, 472, 473

Prevertebrata, 228, 229, 233

Primates, 284, 550; embryos, 526

Proboscidea, 282

Proboseis, 200, 229

Procambial cylinder, 80

Procambium, 85, 86, 87

Procoracoid, 394

Proctodeum, 346

Proglottids, 159, 160, 161

Promerister, 86, 86, 87

Pronephric duct, 389

Pronephros, 389

Pro-otic bone, 247

Prop roots, 104, 106

Prophase, 323

Proscolex, 160

Prosopyles, 14:

Prostomium, 1'!8 176, 177

Proteases, 99

Protective resemblance,
221, 517

Protein manufacture, 98

Proteins, 428; in protoplasm, 304

Proteoses, 412

Proterozoic era, 490, 491

Prothallus, 51, 62, 63, 59

Prothorax, 206

Prothrombin, 416 '

217, 220,
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Protista, 120
Protohippus, 500
Pmtonemn, 43, 44
1 291, 302; and
physnca of, 301- 318 fundamental

similarity, 527; plant, 11, 12
Protopterus, 242, 243
Protorohippus, 6500
Prototheria, 274
Protozoa, 121,

tion, 573
Protozoology, 122
Protylopus, 501
Pruning, 1
Pseudo—stramﬁed cells, 368, 360
Pseudopodia, 123
Ptarmigan, 271
Pteridophyta, 13, 47-60, 495, 572
Pteridosperms, 58
Pteris, 47, 48, 49
Pterodactyls, 493
Ptomaines, 415
Pubis, 394
Puff balls, 34, 36
Pulmo-cutaneous artery, 262, 263
Pulmo-cutaneous vein, 263
Pulmonary artery, 252, 263, 254, 385,

386, 388
Pulmonary vein, 385, 386
Pulp, of fruit, 76
Pulp cavity, 2356
Punnett, R. C., 474
Pupa, 209 210 215, 216, 220
Pupil, 399, 400
Pure lincs, heredity in, 540, 541, 546
Pyloric sphincter muscle, 4
Pyloric valve, 249
Pyramidal (motor) cell, 369
Pyrenoids, 16 «

122-139; classifica-

Quadmto—]ugal bone, 247
Quail,

Quaternary period, 491
Queen bee, 199, 207, 209
Queen cells, 208

Rabbit, digestive tract, 381
Rabbit serum, 528

Race horses, 540

Radial canal, 148, 167

kll‘\l symmetry, 142, 152, 168
e, 73, T4

ulna, 247

INDEX

Radioactivity, 489

Radiolaria, 126, 127

Radius, 394

Rana. See Frog

Ratitae, 270

Rattlesnake, 264

Rays, 239

Reactions within cell, 315

Recapitulation Theory, 350

Receptacles, 21, 70, 76

Receptors, 145, 178, 179, 439, 443,
445

Recessive characters, 458

Rectal gland, 237

Rectum, 381, 410; of bee, 204; birds,
268; frog, 248, 249, 250, 262, 2563

Rectus abdominis, 246

Red Algae, 14, 22

Red blood cells. See Erythrocytes

Redi, Francesco, 328

Rediae, 168

Rees, 132

Reflex arc, 443, 446

Reflex mechanisms, 145, 178, 179,
374, 376, 445

Regeneration, in Crustacea, 197;
earthworm, 181; Hydra, 147;
Planaria, 167; starfish, 169

Rejuvenescence, 158

Renal artery, 262, 2563, 386

Renal portal vein, 263, 254

Renal vein, 386

Reproduction, animal,  402-408;
Annelids, 179, 182; Arthropods,
197, 207, 218; Chordates, 230,

234, 237, 239, 241, 260, 260, 268,
269, 277; Coelenterates, 146, 148,
149; Mollusks, 187, 189; Platyhel-
minthes, 166, 157, 161; Protozoa,
126, 129, 132, 136

Reproduction, asexual, 20, 24, 129,
137, 146, 157, 181, 331, 402

Repmductwn, by ﬁs.sxou, 14, 24, 25,
132, 402

Reproduction, plant, 94; Algae, 14—
24, 36; Angiosperms, 88, 773
Bryophytes, 37, 39, 44; fungi, 24,
25¢ 28, 29, 30, 34, 36; Gymno-
sperms, 62, 65, 66, 67

Reproduction, sexual, 18, 19, 129,
146, 330, 337, 403

Reproduction, vegetative, 37, 75

Reproductive system, cells, 322
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Reptiles, 233, 261, 262-266; de-
velopmental stages, 348; evolu-
tion of, 495, 616; heart, 886;
resemblance to birds, 269, 272

Reservoir of Euglena, 128

Respiration, 124, 421; in birds, 268;
in plants, 97

Respiratory center, 424

Respiratory membranes, cells of, 320

Respiratory system, 382; of bee, 205;
earthworm, 176; frog, 249

Response. See¢ Adaptation

Resting cells, 15, 16, 323

Resting period, 321

Retina, 347, 400, 439

Reversions, 475

Rhabditis hominus, 163

Rhinoceros, 282

Rhizoids, 29, 37, 88, 41, 42, 51

Rhizome, 47, 48, 49, 50

Rhizopus, 30

Rhodophyceae, 14, 22, 36

Rhyncocephalia, 263, 503

Ricea, 104

Rickets, 431

Riddle, Oscar, 479

Ring, of root, 82; of stem, 87

Ring canal, 167

Rocks, sedimentary, estimating the age
of, 489

Rockweed, 21

Rodentia, 280

Rods, 439

Root, 11; and nitrogen fixation, 108;
cap, 80; hairs, 80, 81, 108; mor-
phology of, 79-83; of bulb, 112;
of ferns, 47, 48, b2, 63; relation to
water and soil, 104; stock, 67;
tip, 80; tissues, 81

Root grafting, 113

Rosenau, Milton J., 163

Ross, Alexander, 328

Rostrum, 193, 1956

Rotifers, 166

Round worms, 162, 163, 164

Rye, infection, 33

Saccharomyces cervisiae, 31 -
Sacculus, 398
Bacral vertebr:

Salamande
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Saliva, 411

Salivary glands, 204, 380, 410, 411;
of mosquito, 186, 137

Salts in protoplasm, 304

San José scale, 218

Saprophytic bacteria, 27

Saprophytic fungi, 14, 24

Sarcodina, 122, 133

Sarcofibrils, 366

Sarcolactic acid, 450

Sarcopysylla, 216

Sarcotesta, 63, 64

Sauropsida, 349

Scale insects, 218, 225

Scales, animal, 234, 235, 241, 264;
plant, 38

Scallop shells, variations, 455, 466

Scapula, 394

Scent glands, 202

Schantz, 105

Schizomycetes, 24

Schizoneura, 218

Schizophyta, 28

Schleiden, Matthias, 298, 300, 319,
357

Schuchert, Prof., 490
Schultze, Max, 291, 293, 299, 301
Schwann, Theodore, 298, 299, 300,

357
Sciatic artery, 262, 263
Sciaties, 257
Sclerotesta, 63, 64
Selerotic coat, 399, 400
Sclerotome, :ﬁs, 345
Scolex, 159
Scorpions, 222
Scott, W,. B., 506
Scurvy, 431
Seyphozoa, 150
Sea-anemones, 151
Sea-cow, 278
Sea-lily, 167
Sea-lions, 283
Sea squirts, 229
Sea-urchins, 169; egg cell, 296
Seals, 283
Secondary sex characters, 437, 438
Secretin, 413
Secretion, 100, 123, 203, 320
Secretogogues, 412, 418
Secretory tubule, 412, 433
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Sedimentary rocks, 489, 521

Seed, 61, 64, 66; Dicotyledon, T4,
76, 76; distribution, 76, 77; forma-
tion of, 78, 74, 77; hidden, 67;
Monocotyledon, 73, 74

Seed coat, 66

Seed leaves, 73

Seed plants, 61-115

Segmental plate, 345

Segmentation, 172, 183, 202

Segmentation cavity, 140, 181, 341

Segments, 172, 173, 201, 202

Segregation, 462, 466

Selaginella, 66, 59, 64

Self-fertilization, 405

Self-pollination, 71

Semicircular canals, 399, 440, 447

Seminal receptacles, 173, 177, 197

Seminal vesicles, 177, 179, 237

Sense organs, 374, 397, 439; of bee,
206; bird, 269; Crustacea, 196;
frog, 257

Sensory cells, 143, 144, 173, 319, 439

Sensory center, 448

Sensory impulses, 443, 446

Sensory nerve, 178, 179, 256

Sensory neuron, 443, 446

Sepals, 68, 69, 72

Septa, 173, 174, 176, 177, 180

Serial homologies, 195

Serosa, 348, 349

Serous coat, 261

Serpents, 264

Serum diagnosis, 418

Seta, 41, 43

Setae, 173, 174

Seventeen-year locust, 217, 218

Sex, cells, 19; chromosomes, 476,
477 ; determination, 476, 477 ; modi-
fication of, 479; organs, 20, 457;
in moss, 41

Sex-linked inheritance, 482

Sexual reproduction. See Reproduc-
tion

Sexual selection, 271

Shagreen, 240

Sharks, 234, 239, 516

Sheep rot, 158

Shell, of chick egg, 348; of mollusks,
185, 186, 188, 191, 358; of reptiles,

265

Shell membrane, 348

Shrub identified, 109

«

INDEX

Shull, A. F., 457, 485

Sieve tubes, 89

Sight, 399

Silk worm diseases, 138

Silk worm moth, 220

Silurian period, 491, 492

Simia, 286

Simiidae, 285; compared with Homo
sapiens, 552

Simple fission, 14

Simple leaf, 92

Sinanthropus Pekinensis, 558

Single-celled forms, animal 121, 122-
139; plant, 12, 14,

Sinus venosus, 238 252 386, 387

Siphonaptera, 215

Siphons, 186, 187, 190, 230

Sirenia, 278

Size of plants, 111

Skates, 234, 239, 240

Skeletal muscles, 245, 373

Skeleton, 392, 393, 394; of bird, 267,
270; Crustacea, 196; fish, 234, 236,
241; frog, 246, 247. See also Bone

Skin, 261, 391; nerve impulses, 446

Skin-teeth, 234, 235

Skull, of fish, 237; frog, 246; opos-
sum, 393

Sladen, 203

Slime molds, 28

Slipper animalcule, 130, 131

Sloth, 279

Smell, 440, 448

Smith, Theobald, 222

Smith, William, 488

Snails, 188; fossil shells, 523

Snakes. See Serpents

Snodgrass, Robert E., 204, 207, 208

Soil, 106; relation of roots to, 104

Sol, 309

Somatic mesoderm, 342, 343, 349

Somatoplasm, 330

Somites, 173. 176, 177, 181, 345, 346

Sori, 54

Sound, 439, 448

Sowbug, 198

Spawning, 241

Speaies, 13, 530, 531

Spencer, Herbert, 133

Spenoid-ethmoid bone, 247

Spear, 162

Sperm, 67, 336, 337, 403;
22, 63, 67; duct,

cells, 19,
166, 173, 238,
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390; nucleus, 72, 73; receptacle,
179, 195; sac, 237; sex determin-
ing, 477

Spermatagonial cells, 332, 333

Spermatic artery, 262, 263

Spermatids, 332, 333, 334

Spermatocytes, 332, 333, 334

Spermatogenesis, 332, 333; relation
of sex determination to, 477

Spermatophyta, 13, 49; classifica-
tion, 572; flower, fruit and seeds,
61-78; morphology of root, stem
and leaf, 79-93; physiology of
plants, 94-115

Spermatozoa, 146, 332, 333, 334

Spermatozoan, 403; human, 337

Sphagnum, 44

Sphargis, 265

Sphenodon, 263

Spiders, 221, 222

Spinal column, 237

Spinal cord, 374, 396, 410, 448; nerv-
ous impulses, 444, 446, 446; of fish,
237, 238; of frog, 247, 256, 347;
passageway, 393

Spinal ganglion, 374, 375

Spinal nerve, 266, 257, 374, 376, 446

Spiny anteater, 498

Spiracles, 205, 234, 235, 237

Spiracular clefts, 380

Spiral chromatophore, 16

Spireme, 324

Spirillum, 26

Spirochaeta, 138

Spirogyra, 16

Splanchnic mesoderm, 342, 343, 349

Spleen, 381, 410, 419; of fish, 237;
of frog, 248, 251, 262, 263

Sponges, 140, 141, 142

Spongioplasm, 202

Spongy parenchyma, 92

Spnmunenus generation, 328

Sporangia, 22, b1, 57, 59, 63

Sporangiophore, 30

Sporangium, 39, 40, 41, 43

Spore mother cell, 63

Spore producing stem, 57

Spore production, 51

Spores, bacteria, 26, 26; plant 15,
30, 39, 40, 41, b1, 78; of Sporozoa,
135, 136

Sporocyst, 168

Sporophores, 29, 30

Sporophylls, 56

Sporophyte, 23, 39, 40, 41, 43, 44,
46, 47, 62, 63

Sporozos, 135

Sports, 113, 544

Sporulation, 17, 126, 402

Spozoroites, 136, 137

Spruce, 66

Spur, 201

Squalus, 234, 235, 237, 238

Squamosal bone, 247

Squamous cells, 368

Squash, variation, 463; dihybrid
ratio, 467

Squid, 190

Stalk, 87, 39, 48, 50, 76; of animal-
cule, 1

Stamens, 69, 72, 77

Staminate cones, 62, 65, 66

Stapes, 398, 399

Starch, 307; formation of, 94, 99

Starch grains, 203

Starfish, 168; cleavage, 340; water
vascular system, 167

Starling, E. H., 413

Statistical methods in geneties, 455

Statocysts, 149

Steenbock, 431

S(egocephaliu, 261, 272, 493

Stele, 57, 8

Stem, 115 chotyledon, 84, 86; modi-

of, 111; M yledon,

90, 91; \lorphology, 79, 84-91;
of bulb, 112; of ferns, 48, 52, 53,
55, 66, 57 58, of mosses, 41, 43

Steno, 487

Stentor polymorphus, 133, 134

Sterigmata, 34

Sterile leaf, 56

Sternal artery, 195

Sternum, 246

Stigma, 69, 70, 72, 127, 128

Stiles, Charles Wardell, 165

Stimulus, 320

Stinging apparatus, 152, 202, 204,
222

Stipe, 34, 48

Stock, grafted, 113

Stomach, 380, 381, 410, 411 ; of bee,
203, 204; clam, 187; fish, 237,
238; frog, 248, 262, 263; mos-
quito, 187; Tunicate, 230

Stomach-intestine, 175
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Stomata, 38, 50, 92, 93

Stomodaeum, 346

Stone canal, 167

Storage of food, plant, 112

Stratified squamous cells, 368, 359

Stratum corneum, 392

Stratum germinativum, 392

Streptococcus, 26

Striated muscle, 451

Strobilus, 66, 56, 57, 62

Strong, Oliver Smith, 369

Struggle for existence, 537

Style, 69, 70, 72, 76

Stylonichia, 134, 135

Subclavian artery and vein, 386

Sublinguals, 411

Submaxillaries, 411

Submicron, 310

Submucous coat, 373

Subneural vessel, 176, 179

Suboesophageal ganglion, 195, 196,
206

Suborders, 531

Subpharyngeal ganglion, 177

Subumbrellar surface, 148, 149

Suceus entericus, 413

Sucrase, 413

Sucrose, 413

Sugar, 307, 316, 428, 450

Sulphur-bottom whale, 279, 287

Summer squash. See Squa.sh

Sun-energy traps, 111

Superior abdominal artery, 195

Supra-oesophageal ganglion, 196

Supra-scapula, 247

Surface tension, 295, 312

Surinam toad, 260

Survival of the fittest, 537

Survival possibilities, 513 ¢

Suspensions, 309

Suspensoids, 309

Susuki, 430

S\xalm of bees, 209

Swim bladder, 241, 242, 243, 380

Swimmerets, 194

Swimming adaptations, 516

Symbiosis, 33, 520

Sympathetic nervous system, 256,
257, 369, 396, 421. See also Ner-
Vvous system

177, 369

332, 333, 335, 443

um, 28, 29, 296

INDEX

Synura, 128

Syrinx, 268

Systemic arteries, 262, 263, 254, 386,
388

Tadpole, of frog, 268. (See also
Frog); of Tunicates, 230, 232

Taenia saginata, 160

Taenia solium, 169, 160, 161

Taeniasis, 163

Tail, of amphibians, 268, 259, 346;

birds, 267; fish, 241; primates,
284, 285; spermatozoan, 337
Talpa, 277
Tap root, T9

Tapeworms, 159, 160, 161

Tarantula, 222

Tarsals, 248, 394

Tarsus, 200

Taste, 440, 448

Taste buds, 359, 397, 398

Taxonomy, 5, 529, 571

Teeth, 234, 235, 239, 380; of Eutheria,
279 282 frog, 248; horse, 500;
reptiles, 264

Telegony, 355

Teleostomi, 240, 243, 261

Telophase, 323, 324

Telson, 193, 195

Temperature, 425; of birds, 266 ;
of mammals, 273 274, 277, 278

Temporal lobe, 447, 448

Tendon of Achxlles 246

Tendons, 245, 362, 395

Tendrils, 111

Tennyson, Alfred, 408

Tent caterpillar, 219

Tentacles, 143, 147, 148

Terminal bud, 84, 86

Terrapin, 265

Terrestrial mammal, 277

Tertiary period, 491

Test, 230

Tesf.es 390, 391; of fish, 237, 238;
of irog, 250, 251, 252, 253 of
Hydra, 143, 146; of worm, 156,
177, 179; segmenb of tubu]e, 333

Test uio, 265

Tetrads, 333

Texas fever cattle tick, 138, 223

Thallophyta 11-36; classxﬁcntlon,

5 Thal]us, 38
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Theophrastus, 71

Theory of evolution, 6, 533

Theory of the gene, 466

Thigmotaxis, 111

Thirst, 441

Thomson, 299, 300

Thoracie artery, 196

Thoracic ganglion, 195

Thoracic vertebrae, 393, 394

Thorax, 199, 200, 204; of mosquito,
137

Thread worms, 162, 163, 164

Thrombin, 371, 416

Thromboplastin, 416

Thrombosis, 416

Thunder saurian, 496

Thymus, 380, 410, 435

Thyroid gland, 380, 410, 434

Thyroxin, 435

Tibia, 200, 201, 394

Tibicina septendecim, 217, 218

Tibio-fibula, 247

Tiedemann, 163

Tiger shark, 239

Tile fish, 241, 242

‘Time, geologic, 489; eras, 490; table,
491

Tissue, connective, 361; plant, 11, 12

Tissue construction of organs, 372-
377

Tissue juice, 362

Toads, 245, 260, 263

Toadstools, 34

Toe, of Eutheria, 281, 282; of horse,

500

Tongue, 200, 248, 380, 897, 398

Tornaria, 229

Tortoise, 266; of Galapagos Islands,
508

Touch, 440, 448

Tower, William L., 536, 541, 545

Toxoptera, 218

Tracheae, 205, 381, 383 |

Tracheids, 90

Trachodon, 497

Transfer of water and mineral salts,
98

Transpiration, 97 ©

Transport system of cells, 321

Transverse process, 393

Trees, b4, 62, 65, 68; identified, 109;
size and age, 112

Trematoda, 154, 167, 158

Trembley, Abbé, 147

Treponema pallidum, 138

Triarthrus becki, 197

Triassic period, 491, 493

Trichina, 163, 164

Trichinosis, 163

Trichocysts, 130, 132

Tridacna gigas, 188

Trigeminal nerve, 266

Trihybrid ratio, 470, 471

Trilobites, 197, 223, 492, 495

Triploblastic animals, 154, 191, 192

Trochanter, 200, 201

Trochelminthes, 166, 183; classifica-
tion, 574

Trochlear nerve, 266

Trochophore larva, 167, 184, 527

Tropisms, 103, 132

True mosses, 37, 41, 45

Truffies, 33

Truncus arteriosus, 262, 386

Trunk, of elephant, 282

Trypanosoma gambiense, 128, 129

Trypsin, 321, 413

Tschermak, von, 457

Tsetse fly, 129

Tube feet, 167, 168

Tuber of potato, 112

Tunicata, 229, 230, 232, 233

Turbellaria, 154, 155

Turgor, 109

Turtles, 2656

Tusks, ivory, 282

Twain, Mark, 560

Twig, 84 )

Twins, identical, 352

Tympanic membrane, 398, 399

Tyndall, John, 329

Typhlosole, 174, 176

Tyrannosaurus, 496, 497

Tyrant saurian, 496

Ulna, 394

Ulothrix, 17, 18

TUmbilical cord 276, 350

Umbo, 186

Uudulatmg membrane, 130, 131

Ungulata, 281

Unio, 186

Unit character, 459, 460, 461, 466

Upper Cretaceous period, 491, 493
Urea, 432, 433

Ureters, 237, 248, 260, 263, 391, 410
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Urethra, 410

Urine,

Urino-genital organs, 237, 260, 410

Urochorda, 229

Urodela, 259

Urosalpinx, 189

Urostyle, 246, 247

Ursidae, 283

Ursus, 282

Use and Disuse, Law of, 535

Uterine artery, 276

Uterine vein, 276

Uterus, 277, 407, 410; of frog, 251;
pig embryo, 349

Utriculus, 398

Vaccines, 418

Vacuoles, 166, 292, 293

Vagina, 277

Vagus nerve, 266, 421

Valine, 305

Valves, 186

Variation, 331, 337, 463, 466, 472,
536; discontinuous, 544; natural
selection, 538

Varieties, subdivision into, 531

Varro, 135

Vasa deferentia, 156,

s

Vasa efferentia, 250, 390

Vascular bundle, 49, 76, 91

Vascular rays, 88, 90

Vascular system, 57

Vascular tissue, 57

Vasomotor center, 421 .

Vegetative cells, 15, 19

Vegetative reproduction.
production

Vegetative stem, 57

Veins, 372, 386; of fish, 233 frog,
252, 263, 254 ; leaf, 92

Velum, 148, 149

Vena cava, 263, 254, 386

Venter, 39, 40, 43

Ventral, abdominal artery,
aorta, 238; fissure, 374; horn,
374; nerve cord, 177; root, 257,
374, 445; siphon, 186, 187, 190;
sucker, 846; thoracic artery, 195;
vessel, 176

Ventricle, 385, 386, 387; of fish, 238;
frog, 262, 253, 256; xeptile, 266.
See also Heart

173, 177, 237,

See Re-

195;

INDEX

Venule, 412, 433

Venus mercenaria, 186, 187

Vermiform appendix, 381 382

Vertebrae, 233, 234, 247, 251 393, 394

Vertebral column 246

Vertebrates, 228, 233-287; aortic
arches, 387; appendicular skeleton,
394; differences between inverte-
brates and, 232; digestion, 380;
heart, 386; structure of fore limbs,
5

Verworn, M., 303

Vessel cells, 90

Viceroy butterfly, 221

Vinei, Leonardo da, 487, 513

Virchow, Rudolph, 299, 300, 357

Viscera, 251

Visual center, 448

Vitalism, 300, 356

Vitamins, 317, 429; A, B, 430; C,
D, E, 431

Vitreous humor, 400

Viviparous, 406

Vocal cords, 249

Vocal organs, of bird, 268; of frog,
249

Volvox, 129, 130

Vomerine teeth, 248

Vorticella, 134

Waite, H. H., 137, 166

Walking legs, 193, 194

Walking stick, 217

Walrus, 283

Walter, H. E., 263, 453

Wasps, 213, 214

Water, in protoplasm, 303;
of roots to, 104; soil, 106;
of, 98

‘Water-soluble B, 430

Water-soluble C, 431

Water-vascular system, 167, 168

Wax, of bee, 202

Weaver, J. E., 105

Weismann, August, 330, 354

Werner, Abraham Gottlob, 488

Whale, 278, 279, 287

Whalebone, 279

Wheel animalcules, 166, 167

White blood cells.  See Leucocytes

‘White fibers, 861

White matter, of brain, 369, 376; of
spinal cord, 369, 874, 4456

relation
transfer
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‘White rust, 30

‘Whorls of flower, 68, 69

‘Wilson, E. B., 299

Wingless birds, 270

Wings, of birds, 267; of insects, 199,
200, 219; of pine cones, 66

Wohler, F., 301, 434

‘Wolff, Caspar, 297, 352

Wolffian body, 390

‘Wolffian duct, 390, 391

Wood, of root, 83; of stem, 89, 90;

rings, 88, 90
Woodruff, L. L., 133
Worker insects, 199, 202, 208, 214
‘Worms, 154-166, 172-184

Xanthophyll, 96
Xenophanes of Colophon, 487

Xiphinema, 162
Xylem, of root, 81, 82, 83; of stem,
49, 67, 86, 87, 88, 90, 91

Yeasts, 81

Yerkes, Robert M., 181
Yolk, 339, 347, 348
Yolk glands, 166, 177
Yolk sac, 348, 349

Zamia, cone, 62; microsporophyll:
megasporangium, 63

Zoogeographical regions, 502

Zoogloea, 25

Zoospores, 18, 19

Zygospores, 18, 30

Zygote, 16, 17, 18, 19, 52, 402; of
mosquito, 136, 137

o






