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a figure and in the text on the same page, generally only the more extensive entry is indexed.

Please note that this index is also available on the Internet at <www.birds.cornell.edu/homestudy>.

A

Abbot, John, H-25
Abducent nerve, 4:41
Abundance, relative, 9-82-83, 9-101-102,
9.101
Accessory nerve, 4:42
Acid rain, 10-56-57
Activity patterns, 9-31, 9-:37
Adaptation(s), 1-35
of brood parasites, 8:143-150, 8-145-146
evolution and, 6-42
of nests, 8:8
Adaptive management, 10-84-85
Adaptive radiation, 1-59-60, 1-62
Adoption, 8-128
Adrenal glands, 4.71-72, 4-74-75, 4-138
Adrenaline, 4-72, 4-75
Adrenocorticotrophic hormone (ACTH),
4.72
Aesop, H-12
Afrotropical region, 1-70, 1-81-88
Afterfeathers, 3-72, 3-13. See also Feathers
Agassiz Fuertes, Louis, H:39-40, 10-11
Age
clutch size and, 8-89
life span and, 4-159, 4-159t, 9-44-45
reproduction and, 8:6-7, 9-44-45, 9-46t
Age distribution, 9-80
Age recognition, 3-66
Age-specific fecundity, 9-64
Age-specific survival, 9-64
Age structure, 9-80
Aggression, 6-54. See also Threat displays
redirected, 6-33
ritualized, 6-22-30
Ahlquist, Jon, 1.39, 7.25
Airfoils, 5-10-12, 5-15
Air sacs, 4:98, 4-100, 4-101, 5-4
of humerus, 1-10, 4-101
respiration and, 4-102
Air speed, 5-45, 5-68
Air tubes, 4-98-99, 4.98
Akepa, 10-60t
Akialoa
Greater, 10-60t
Lesser, 1-62, 10-60t
Akiapolaau, 1-62, 10-60t
Akikiki, 10-60t
Akohekohe, 1-62, 10-103-104, 10-103
Alala, 10-60t, 10-70, 10-71, 10-76
Alarm calls, 6:18, 6:51, 6:55-56, 7:73. See
also Sentinel behavior; Vocal
behavior
deceptive, 6-56, 7.68
fledglings and, 8-123
mimicry of, 7-84
nestlings and, 8-114

structure of, 7-:20, Track 18, 7.21s
Alauahio
Maui, 10-60t
Oahu, 10-60t
Albatross(es), 1-98-101
bill of, 3-41
feeding by, 8:132-133
Laysan, 5-2
homing ability, 5-81, 5-82
incubation pouch of, 8-95, 8-96
life span of, 4-159t
plumage of, 3-30-32
Royal, 8-4t
soaring by, 5-44
Wandering, 1-16
courtship display of, 6-38
nestling, 8-124
wing shape of, 5-37, 5-44
young of, 8-124
Albinos, 3-52, 3-53
Albumen, 8-62-67
Alcids, 1-:70, 1-:98-99, 2-14, 5-42
Alexander, Annie, H-38
Alexander, Richard, 6-59
Alimentary canal, 4-103, 4-113. See also
Digestive system
Allantois, 8-65-67
Allee effect, 10-38-39
Allen, Arthur A., H-36-38, H.38, 7-15
Allopreening, 3-19-20
Allosaurus, E-9, E-27-28, E-33
Altricial young. See Young, altricial
Alula, 1-11, 4-21
function of, 5-15, 5-17
quills (feathers) of, 1.10, 1-13
Alular digit, 4.21, 4-22
Amakihi, 1-62, 10-60t
Amaui, 10-60t
Ambiortiformes, E-29-30
Ambiortus, E-20, E-29-30
American Indians. See Native Americans
American Ornithologists” Union (AOU),
H-32-34, H-39, 8-83, 10-18
Amino acids, 1-42
Amnion, 8-65-67, 8-69
Ampulla, 458, 4-60
Anatomy, 1-1-24, 4-1-144, 4-159-162. See
also specific parts, e.g., Bill; Ear
directional terms in, 1:3-4, 1.5
topographic, 1-6-7, 1-13
Anderson, Daniel, 8-81-82
Angle of attack, 5-13, 5-15
Anhinga, 3-22, 3.23
nest of, 848
proventriculus of, 4-118-119
Ani(s)
developmental periods of, 8117
Greater, 9:3

Anianiau, 10-60t
Ankle, 1-12, 1-14
Ankylosaurus, E-9, E-27-28, E-32
Ant-acacia trees, 8-19
Antarctic Convergence, 1-103-104, 1-105
Antbird(s), 173, 1-79
Bicolored, 9-88-89, 9-90
Blackish, 1-58
Dusky, 1-58
Ocellated, 7-31, 9-88-91, 9-88, 9-90
speciation of, 1-58
Spotted, 9-88-91, 9-90
classification of, 7.25
White-bellied, 9-5
White-plumed, 1.79
Antebrachium, 1.9-10
Ant followers, 9-88-91, 9-88, 9-90
Anting, 3-22-23, 3-23, 6-96
Antpipit, Ringed, 1-80
Antpitta, 1-73, 1-79
Black-crowned, 9-88-89, 9-90
Antshrike, Barred, 9-5, 9.6
Antthrush, 1-73, 1-:79
Black-faced, 9-5
Antwren, nest building in, 8-57
Aorta, 4-78, 4-79, 4-82-85. See also Circula-
tory system
Apapane, H-5, 1-62, 10-58
Aponeuroses, 4:27
Aposematism, 9-26
Apostlebird, 1-93, 1-95
Appeasement displays, 6-28-29
Apteria, 3-2
Aquatic birds, 1-65
Aqueous fluid, 4-47, 448
Aracaris, distribution of, 1.76-77
Arboreal theory of flight origin, E-15,
E-18-20, E-18, E-27-28
Archaeopteryx, E-2—7, E-29-31
claws of, E-4, E-6, 3-44, 3-46
enantiornithines and, E-20-21
evolution of, E-10-13
feathers of, E-3-4, 3-3
foot of, E-4, E-10-11, E-12
fossils of, E-:2-6, E-3, E-5
manus of, E-12
pigeon vs., E-11
skeleton of, E-11
skull of, E-10, E-11
wings of, E-10-11, E-16-17
Archibald, George, 10-99
Archosaurs, E-7, E-8-10, E-20, E-27-28.
See also Thecodonts
Arginine vasotocin, 4-72, 4-73
Aristotle, H-2, H-19
bird classification by, 1-:32, 1-33
Arm, wing vs., 4.21
Army ants, 9-88-91, 988, 9-90
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Art, birds in, H-6-9, H-7-8
Arteries, 477, 4-82, 4-82-84.
See also Circulatory system
coronary, 4-79
cross-section of, 4-81
Arterioles, 4.81, 4-84, 4-87
pulmonary, 4-99
Articular bone, 4.12
Arytenoid cartilages, 4-91
Ashmole’s hypothesis, 8-:88
Asities, 1-88
Asynchronous hatching, 6-88, 8-97-98, 9-47
Atlas (bone), 4.7, 4.8, 4-16
Attracting birds
by pishing, 2:26, 2-27
by playing songs, 2-26-28
to your yard, 2-24-25
Auditory tube, 4-57
Audubon, John James, H-27-28, H-30,
10-18
on Carolina Parakeets, 10-12-13
on Passenger Pigeons, 10-2
Audubon, Lucy, H-33
Audubon magazine, H-34, H-35, 10-18-19
Audubon Societies
beginnings of, H-33-35, 10-18-19
Christmas Bird Count of, 9-60-61
conservation efforts by, H-5-6, H-34,
H-39
Auk(s), 1-99
foraging method of, 6-45
Great, H-3, 5-50, 10-6, 10-7
plumage of, 2:13, 2-14
Auklets, 1-99
Auricular feathers, 1.7-8, 4-55
Australasian region, 1-70, 1-91-97
Autonomic nervous system, 4-43-45, 4.44.
See also Nervous system
heart and, 4-31
smooth muscles and, 4-28
Avian population dynamics, 9-49
Avian pox, 9-70, 10-5, 10-58, 10-71
Avifauna, 1-69
Avocet, American
bill of, 1.17
feeding by, 6-63
incubation patch of, 8-96
Axis (bone), 4.7, 4-16

B

Babblers, 1-90
Bailey, Robert, 10-86
Baird, Spencer Fullerton, H-30
Balda, Russell, 6:12, 6-13
Baldness, 3-38
Bananaquit(s), 1-73
in mixed feeding flocks, 6-61
tongue of, 4-110
Banding, bird, H-36
Barbets, African, 1-85
Barbet(s), Asian, 1-89
Golden-throated, H-17
Red-crowned, 7-89
Barbets, New World, 1-73
Barbs, 3-4
Barbules, 3-3, 3.4, 3.7
Barred-Woodcreeper
Amazonian, 1-78
Northern, 9:88-89, 990
Bartram, William, H-25, H-27
Basal archosaurs. See Thecodonts
Basilisks, E-15, E-16
Bateman, Robert, H-40
Bathing, 3-21

dust-, 3-21-22, 3.22, 3-53
Bats, E-14
flight of, 5-25
sonar of, 7.5
survival rates of, 8:5
Bayne Act, 10-20
BBS. See Breeding Bird Survey
Beaks. See Bills
Becard(s), 7-25
Barred, 6-61
Bee-eater(s), 1-85-87
developmental periods of, 8117
foraging method of, 6-44
White-fronted
alarm calls of, 6-56
convergent evolution and, 9-107
families of, 6:90, 6:92-94, 6.92, 6-94
nest tunnels of, 8:41, 8-44
Beethoven, Ludwig van, H-18
Begging behavior, 6-6, 8107, 8:114-115,
8-115, 8-120, 8-125. See also
Calls, begging
Behavior, 6:1-91. See also Displays and
specific types, e.g., Feeding
behaviors
defensive, 6.52-56, 8:13-15, 8-134—-136
of families, 6:92-95
proximate causes of, 6:2-15, 6-4, 811,
9-37
study of, 6:91-98
ultimate causes of, 6:2—4, 6-3, 6-4,
6-15-95, 8-11, 9-37
vocal. See Song
Bellbird, Bearded, 3-48
Belon, Pierre, 1-:32
Bendire, Charles, 8-:80
Bent, Arthur Cleveland, H-36, 8-80, 8-81,
10-31
Bergmann’s rule, 9-16
Bernoulli’s law, 5-12, 5-13, 5-34
Berrypecker
Crested, 1-93
Tit, 1-93
Berthold, Peter, 5-60
Bewick, Thomas, H-25
Bible, birds in, H-9-10
Bickal, Jean, 9-73
Bile, 4:124
Bile ducts, 4-121
Bill(s), 1-6
adaptations of, 3-41, 4-109
anatomy of, 3-39-43, 3.39
of Black Skimmer, 4107
color of, 2-11-12
diversity of, 1-17, 4-103-109, 4-105
fish-eating, 4-106
of flamingo, 4108
foraging strategies and, 9-23, 924
of Hook-billed Kite (polymorphism), 9-42
of Huia (sexual dimorphism), 9:39, 9-40
of hummingbird, 4-103, 4.104, 9-5, 97,
9-23
of Labrador Duck, 10-10, 10-11
salt glands and, 4-158, 4158
shape of, 2-11
taste buds on, 4-65
wiping of, 3-40
Bill tip organ, 4-41, 4-69, 4-70
Binoculars, 2:29-42
alignment of, 2.38
calibration of, 2.30-31
cleaning of, 2-41
exit pupil of, 2:35-36, 236
eyeglasses and, 2-40
light-gathering capacity of, 2:35-36
mini, 2:39

Porro prism, 2-35, 2-:38-39, 2.39
protection of, 2:41-42, 2.42
roof prism, 2-:38-39, 2.39
selection of, 2:34-41
use of, 2:29-32
Binomial nomenclature, 1-45-53, 1.52. See
also Classification
Bioaccumulation, 9-126, 9-127
Bioconcentration, 9-126, 9-127
Biodiversity, 1-106, 9-5
keystone species and, 9-128
Biogeography, 9-50
Biological Survey, U.S., H-32-33, 10-19
Biological terms, roots of, 1-48-51
Biomass, 9-87
Biome, 9:109
“Bird-and-flower” paintings, H-8
Bird counts, H-35-36, H-40-41,
2-55-57, 9-48, 9-60-62, 9-63.
See also specific types, e.g.,
Christmas Bird Count
blocking method for, 2:55-57, 2-56
breeding. See Breeding Bird Survey
techniques and biases of, 9:60-62, 9-63
Bird feeding. See Birds, feeding of
Bird-hipped dinosaurs. See
Ornithischian dinosaurs
Birdhouse Network, 9-48
Birds. See also specific topics
aesthetic sense of, 4-94
attracting of, 2-24-25
banding of, H-36
clothing and, H-4-6, H-14, 10-105
distribution of, 1-66-105
evolution of, E-1-33
feeding of, 2:24-25, 9.32-34, 9-70-72
as food, H-3, 10-105
form of, 1-:3-15, 1.6-7
diversity in, 1-15-24
fossil record of, E-1-17, E-3, E-5, E-20-25
intelligence of, 6:16-18
vocalizations and, 7-11-13, 7-67-68
pointing out, 2:32-34, 2.32, 2.33
poisonous, 3-64
rare, reporting of, 2-54
sizes of, 1:15-16, 1-17
sketching of, 2.50-51
songs of. See Song
Bird(s)-of-paradise, 1:93-94, 3-14. See also
Standardwing, Wallace’s
Blue, 3-14
classification of, 7.25
Greater, 3-14, 6-81
hat feathers and, 3-32-33
King, 1.94
King-of-Saxony, 3-14
Magnificent, 3.14
mating of, 6:75
native costumes and, H-14
nest building in, 8-56
plumage of, 6-81
Superb, 3-14
tail of, 5:21
Bird watching, 2-1-58, 9-1-7, 10-106.
See also Identifying birds
binoculars for, 2:29-44
economics of, H-40
resources for, 2-58-65
techniques for, 2:23-29
web sites for, H-40-41
Birth rate, 9-49, 9-50, 9-62
age-specific, 9-64
extinction and, 9:76-77, 10-:39-40
Bittern
American, 2-19, 2.22
camouflage of, 2:22, 3-64
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Bittern (Continued)
cranial kinesis in, 4-12
esophagus of, 4-113
eyes of, 4.52
nestling, 8111
night flight call of, 7-45s, Track 38
Blackbird(s), 1:72, 1-79
bill of, 2:11, 4109
Brewer’s, 3:39
classification of, 7.25
Eurasian, 3-59
begging in, 6-7
breeding of, 4-141
intelligence of, 6-17
song of, 7-49-50
foraging method of, 6-46
migration time of, 5-65
nest building in, 8-57
Red-winged, H-37
aggression of, 6:54
broods of, 8:91
calls of, 7-72-73, Track 51
courtship display of, 6-73
epaulettes of, 35, 3:30, 3-66, 3-68,
6-73
habitat of, 9-111, 10-28t
mating of, 6:73
nestling, 8111
polygyny in, 7-76, 7-80-81
precopulatory display of, 6-40
preening by, 3-20
song(s) of, 7:27,7-72-73, 7-79-80,
Track 61, 7-86t
duet of, 7:72, 7-80, 7-81s, Track 62
territory of, 8-13
threat display of, 6-25, 6-73
wing loading of, 5-:31t
Tricolored, 8-25, 10-66
wing shape of, 5-37
Yellow-headed
territory of, 8-13
threat display of, 6-25
Blackcap, 5-56, 5-59, 5.60, 5-62
Bladder, 4-125, 4.127
Blanchan, Neltje, H-27
Blastoderm, 8:63, 8-64
Blind spot, 4-48, 4-49
Blinds, bird, 2-:29
Blood, 4-86-88, 4-87.
See also Circulatory system
bird vs. mammal, 4.88, 4.145
clotting of, 4-88
Blood-brain barrier, 4-:36
Blood cells, 4-86-88, 4-88
Blood pressure, 4-81, 4-86, 4-155-156
bird vs. mammal, 4-145, 4-156
hormonal control of, 4-73, 4-75
Blowfly, 3-24, 3.25, 8:-57, 858
Bluebird(s). See also Fairy-bluebird
color of, 3:58
Eastern
Christmas Bird Count data for, 9-67
courtship display of, 6:34
developmental periods of, 8117
fledgling of, 3-29
habitat of, 9-95
life span of, 4-159t
migration of, 5-55
nest of, 8-57-58
parasites of, 325, 8:57-58
roosts of, 6:65, 6-66
Wing-Wave display of, 823
landing by, 5-26
migration time of, 5-65
Bluethroat, 4-68, 8-17
Bobolink, 10-31

bill color of, 3-:42
Breeding Bird Survey data for, 9-63
decline of, 10-30-35
developmental periods of, 8117
habitat of, 9-11, 9-12, 9-94, 10-28t
nesting guild of, 9-103
nest of, 831
night flight call of, 7-45s, Track 34
site fidelity in, 5-75
Bobwhite, Northern
eggs of, 8:97, 8125
as fire-dependent species, 10-83
habitat of, 9-95, 10-28t
Bock, Walter, E-13, E-17-19
Body temperature, 4-145-154.
See also Thermoregulation
migration and, 5-65-66
Bogs, formation of, 9-110, 9-111
Bolles, Frank, H-26
Bollinger, Eric, 10-34
Bones, 4:3—6. See also Skeleton and specific
bones, e.g., Humerus
pneumatic, 4-5
tail, 4.7-8, 4-18
Bonney, Rick, 2-44-46
Booby, 1-98, 1-101
Blue-footed, 8111
Masked, 1-102, 8-78
Peruvian, 1-104-105, 1-106
Booming sacs, 3-48
Botton, Mark, 5-77
Bounding flight, 5-26, 5-:35
Bowerbird(s), 1-92, 1-94
bowers of, 6:75, 6-76, 6:84, 8-56
classification of, 7.25
MacGregor’s, 6-76
Satin, 4-144, 6:75-77, 6-76
Vogelkop, 6-76
Brachial plexus, 4-39, 4-40
Brachium, 1.9, 1-10
Bradford, William, H-22
Bradley, Guy, 10-19
Brain, 4-:36-38, 4-38. See also Intelligence;
Nervous system
of bird vs. other vertebrates, 4-38
cells, memory and, 9-31
gonadal hormones and, 4-139
hearing and, 7-39
song and, 4-139, 7:38-41, 7.39-40,
7-72-73
structure of, 4-37
Brancusi, Constantin, H-9
Brand, Albert, H-38
Brant, 9-114
Breathing, 4-100-103, 4-102.
See also Respiration
Breeding, 4-140-144, 8:1-152. See also
Copulation
air temperature and, 4-141
of California Condor, 892

colonial, 1-106, 6-23, 6-57-59, 6-68, 6-:69

cooperative. See Helpers at the nest

copulation and, 4-128, 4.129, 4.132,
4133, 6-41,7-70, 7-71

food supply and, 4-143, 8-11-13, 812,
9-48, 949

hormones and, 4-138

incestuous, 6:94, 9:66, 9-78, 10-75-76

interference with, 8:14-15

mate choice in, 6:79-87

mating systems for, 6:68-79

migration and, 4-140-141

monogamous, 3-69, 6:68-73, 6-73, 6-:81

pair bonding and, 6-72

photoperiodism and, 4-140-141

polyandrous, 6:77-79

polygynous, 6:68, 6:73-77. See also
Polygyny; Lek polygyny
rainfall and, 4-141-143
reproduction rate in, 9-43—48. See also
Clutch size; Birth rate
survival vs., 5-54, 5.55, 8:3, 8-5-7,
9-43-46, 9-46t
season, 4:140-144, 8-11-13, 8-12,9-37,
9-48, 9-49
social interactions and, 4-143-144
song control centers and, 7-40
territories for, 6:22-30, 6-23-29, 8:13-15
timing of, 4-140-144, 8:10-13, 812,
9-37
Breeding Bird Survey (BBS), H-36, H-41,
9-60-62, 9:63.
See also Bird counts
conservation efforts and, 10-26, 10-:32,
10-112
Gray Catbird data from, 9-68
purpose of, 9-48
techniques and biases of, 9:60-62, 9.63
Breeding season, 4-140-144, 8:11-13, 812,
9-37, 9-48, 949
Breughal, Pieter, H-8
Brewster, William, 10-19
Bristles, 3-13, 3-16, 3-17
Britten, Benjamin, H-18
Brittingham, Margaret, 9-:32
Broadbill(s), 1-89-90
Black-and-red, 1-90
classification of, 7.25
Bronchi, 4.92-93
parabronchi and, 4-98-100
recurrent, 4-98, 4-100
secondary, 4-98-99
syrinx and, 4-95-96
Brood parasites, 8-2, 8:77, 8:139-151
adaptations of, 8-143-150, 8-151t
Brown-headed Cowbirds as, 6-3,
6-42-43, 8-148-151, 8-150,
9-100, 10-73
conspecific, 8-15
effects on hosts, 8:10, 8:144-151
evolution of, 8:143-150, 10-35
fledging success rate of, 8-151t
indigobirds as, 7-83, 7-84
obligate, 8:139-140, 8-143, 10-35
Brood patch, 4139, 8:94-96, 8-95-96
Brood reduction, 898, 9-46, 947
Broods
amalgamation of, 8:128-129
kidnapping of, 8:128-129
per season, 8-:91-93
Broom, Robert, E-9, E-32-33
Bruckner, Anton, H-18
Brush-turkey(s), 8-1-2. See also Megapodes
Australian, 8-122
Brush-Warbler, Seychelles, 6-91, 6:94
Bryant, William Cullen, H-12, 10-31
Buddhism, H-8, H-:20-21
Budgerigar, 1-92, 9-22
air sacs of, 4-101
breeding of, 4-142
craniofacial hinge of, 4-11
flock at waterhole, 4.158
hyoid of, .13
internal organs of, 4-80
nasal cavities of, 4.91
salt glands of, 4-158
skeleton of, 4.8, 4-11
“Buffalo bird,” 8-149
Bulbuls, 1-89, 7.25
Bulla, tracheal, 4.92
Bunting(s), 1-70
classification of, 7.25
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Bunting(s) (Continued)
Indigo, 2-12-13, 7.63
brood parasitism effect on, 8-151t
color of, 3-58
habitat of, 9-94-95, 10-28t
Lazuli vs., 7-66
mating of, 7-76
nest predation rate of, 8-9t
niche of, 9:83, 9-84-85
population fluctuations of, 10-68
song of, 217, 7-34-35, 7.35s, Track
27,747, 7-86t
mimicry in, 7-81
star compass of, 5:86-87, 5-87-88
Lark
decline of, 10-:31, 10-33, 10-35
habitat of, 9-119
Lazuli, 7-66
Snow, 6-73,9-114
Burroughs, John, H-26, 10-19
Bursa of Fabricius. See Cloacal bursa
Bushshrikes, 7.25
Bushtit, 6:65, 9-121
Bustard, 1.83
Buff-crested, 1.83
Kori, 1-83, 5-33
Butcher, Greg, 2-49
Butcherbirds, 1-93, 1-95
Buzzard, Eurasian, 8-98

C

Cactus, Cholla, 836
Cactus-Finch
Common, 1-60, 1-61
Large, 1-60, 1-61
Cade, Tom J., 10-100-102, 10-101
Cadmium poisoning, 10-108
Calamus, 3-3, 3.4
Calcitonin, 4.72
Calcium deficiency, 9-28, 9-29
Calls, 7-20, 7-72-74. See also Song; Alarm
calls; Mobbing, calls for
begging, 6:5-6, 7-83-84, 8-108, 8128
contact, 7-73-74
development of, 7-:37, 7-74
dialects of, 7-37
of embryos, 8:106, 8-125
of fledglings, 8-115, 8:123
flight, 7-73-74, Track 52
meaning of, 7-11-13, 7-72-74
of nestlings, 8-108, 8:114, 8-:125
mimicry of, 7-83-84, 8:145
night flight, 7-42, 7-44-46, 7.45s
parental, 8-123, 8-125
parent-offspring recognition by, 7-53,
8-125
songs vs., 7-14,7-72
for synchronous hatching, 8:106
types of, 7:37, 7:73
Calories, 4-144
Calumet, H-10
Camarasaurus, E-9, E-27-28, E-33
Canaries
in coal mines, 4-86-88, 10-108, 10-109
intelligence of, 6:16-17
Island
song control centers of, 7:39-40
song of, 7:26
syrinx of, 4-95
testosterone and, 4-139
Canvasbacks
behavior of, 27
brood of, 8140
as brood parasite hosts, 8:139, 8140

philopatry in, 9-66
Capercaillie, H-16, 4-66, 10-57
Capillaries, 4-77, 4-81-82, 4-84. See also
Circulatory system
air, 4-98
cross-section of, 4-81
lymphatic, 4.87, 4-88
metabolic exchange in, 4-86, 4-87
pulmonary, 4-99
Caracara, Crested, 10-66, 10-67

Carbon dioxide, 4-87, 4-89, 4-99-103, 8-66

Carbon monoxide, 4-86
Cardiac muscle, 4:31. See also Heart
Cardinal(s), Northern, 1-79
baldness in, 3-38
feathers of, 3-30
feeding behaviors of, 6-6, 8:104, 8-107,
9.27
fluffing by, 4149
habitat of, 9-111, 10-28t
life span of, 4-159t
range of, 9-50, 9-54
expansion of, 10-40
respiration rate of, 4-156
silhouette of, 2.2-3
song of, 4:95, 7.5, 7.14, 7-82s,
Track 63, 7-86t
Cardiovascular system. See Circulatory
system
Carina. See Keel
Carinates, 4-23
Carnosaurs, E-9, E-33
Carotenoids, 3:51
Carotid artery, 4-82, 4-84
Carpals, 1.9-10
Carpometacarpus, 1-9-10
Carrion, 9-:28
Carroll, Janet, 2-46
Carrying capacity, 9-70
Carson, Rachel, H-39, 9-48, 10-23, 10-51,
10-109
Cartilage, 4-6
bronchial, 4.96
laryngeal, 4.91
tracheal, 4-92
Casques, 3-48, 3-49
Cassin, John, H-30
Cassowary, 1-92-93
egg of, 8:75
evolution of, E-29-30
flightlessness of, 5:49-50
heart rate of, 4:154-155
Northern, E-22
Southern, 3-49
toes of, 4:26
wing spurs of, 4.22
Caterpillars, bird predation on, 10-107
Catbird(s)
classification of, 7.25
foraging method of, 6-46
Gray, 734
habitat of, 9-111, 10-28t
niche of, 9:83, 9.84-85
population trends of, 9-68, 10-68
song of, 4:95, 7-:34
Catesby, Mark, H-23, H-28
Cats, 9-34, 10-5, 10-111, 10-112
Caudipteryx, £-7, I-29-30
Cave paintings, H-6-7, H-7
CBC. See Christmas Bird Count
Cecum, 4-123
Cells, 4-2
body, 4.87
epithelial, 4-121
Center of origin, 9-50
Central nervous system, 4-31, 4:35-39,

4-40. See also Brain; Nervous
system
peripheral vs., 4.36, 4-43
Ceratosaurs, E-12
Cere, 3-40, 3-41
Cerebellum, 4-36-38, 4-37-38
of bird vs. other vertebrates, 4-38
Cerebral hemisphere, 4:36, 4-37-38. See also
Brain
of bird vs. other vertebrates, 4-38
Cervical vertebrae, 4-14-18, 4-15-17
Chachalacas, 1:72
Chaffinch
breeding of, 4-141, 4-144
“rain call” of, 7-:37
Chalazae, 8-62-64
Chaparra], 9-120-121, 9-120
Chapman, Frank, H-31, H-34-36, 10-19,
10-21
Chat, Yellow-breasted, 10-37
Chatterjee, Sankar, E-32
Checklists, 2:46-47, 2-47. See also Observa-
tion records
Chickadee(s)
Black-capped, 7-11
appeasement display of, 6:29
calls of, 7:11, 7:37
alarm, 7-21s, Track 18
chickadee, 7-12s, Track 9, 7-11-13
“gargle,” 7-11-13, 7.12s,
Track 10, 7-:37
defense behavior of, 6-52
dominance among, 6-24, 6-27
foraging by, 6:50-51, 9-29-32,
9.31-32
habitat of, 9-93, 9-95, 9-112, 10-28t
heart rate of, 4-155t
interspecific competition in, 9-56
life span of, 4-159t
mortality rate of, 9-75
nest of, 8:16, 8-152
relative abundance of, 9-101
respiration of, 4-156
song of, 7:5-6, 7.7s, Track 1, 7-11-13,

Track 11

dialects of, 7:37, 7-59-61, 7-60s,
Track 43

in laboratory-raised bird, 7-61,
Track 44

oscillogram of, 7.7
surface-to-volume ratio of, 4.146
thermoregulation in, 9-16, 9-17
threat display of, 6-26
wing loading of, 5-31t

Boreal, 9-116
Carolina, 5-19
habitat of, 9-118, 10-28t
interspecific competition of, 9-56
classification of, 7.25
foraging method of, 6-44
Mexican
mobbing call of, 7-22s, Track 19
Mountain, 9-116
wingbeat rate of, 5-45
Chicken. See also Prairie-Chicken
alimentary canal of, 4-114
bill of, 3-41
cervical vertebra of, 4.17
domestic, 1-89
domestication of, H-3
egg of, 8:62-63
embryology of, 8-64-67
foot of, E-12
hatching of, 8105
hearing of, 4-61
manus of, E-12
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Chicken (Continued)
operculum of, 3-41
respiration of, 4-156
skeleton of, 4.7
sperm of, 4.128, 4-133
taste in, 4-65
vision of, 4:52-53
Chipmunks, 88, 8-10
Choana, 4-90-91
Chorioallantoic membrane (CAM), 8-66-69,
8-69, 8-70
Choroid, 4-47, 4-48
Chough
White-winged, 193, 1-95, 88
Yellow-billed, 5-66
Christmas Bird Count (CBC), H-35-36,
H-40, 10-112
Brown-headed Cowbird data from, 9-76
Eastern Bluebird data from, 9.61
Eastern Phoebe data from, 9-56
mycoplasmal conjunctivitis and, 9-74
purpose of, 9-48
techniques and biases of, 9-60-61
Tufted Titmouse data from, 10-41
Varied Thrush data from, 9.68
Chromosomes, 1-44, 4-134-137, 4-134
Chuck-will’s-widow, H-10, 7-17-18
Chukchi, H-16
Ciliary process, 4-47, 4-48, 4-50
Circadian rhythms, 5-61-62, 5-62, 5-84
Circannual rhythms, 5-62-63, 5-79
Circulatory system, 4:76-89, 4-77. See also
Heart and specific parts, e.g.,
Capillaries
bird vs. mammal, 4-161t
heat exchange and, 4-148-153,
4-151-152
organization of, 4.2
portal systems of, 4-85
pulmonary, 4-77, 4-78
Cisticola(s), 1-83, 87
Zitting, 8-7
CITES (Convention on International Trade in
Endangered Species), 10-93-94
Clark, Kathy, 5-78
Class, 1-52
Classification, 1:32-66, 7-25. See also Tax-
onomy
binomial nomenclature for, 1-45-53,
1.52
categories of, 1-47-53
common names for, 1-:64-66
history of, 1-32-39, 1.33, 1-38
methods for, 1:40-46
purpose of, 1-64
Clavicle, 4.7, 419-21, 4.20
bird vs. human, 4.21
Claws, 3:44-46. See also Foot
of Archaeopteryx, E-4, E-6
pectinate, 3-46
Clay lick, 9-28
Clean Water Act, 10-21-23, 10-93
Climate
changes in, 1-67-69, 5-58
of zoogeographic regions, 1-69, 170
Cline, 1.54, 1-55
Cloaca, 4-113, 4-123, 4-124, 4-126
estrogens and, 4-139
excretion and, 4-125, 4.127
papillae in, 4-128, 4.129, 4-133
Cloacal bursa, 4-71, 4-123, 4-124
Cloacal kiss, 4-132, 4-133
Cloacal phallus, 4-89, 4-128, 4.129, 4-133,
4-139
Cloacal protuberance, 4-128, 4.129
Clode, Danielle, 6-68

Clothing, birds and, H-4-6, H-14, 10-105
Clutch, 8:78. See also Eggs
replacement of, 8-:90-91, §-92
Clutch size, 8:78-91, 8-79t
variability in, 9-45-48, 9-46t
Coastal birds, 1-98
Coastal upwelling, 1-103-105
Cochlea, 4:57, 4-59
Cockatoo, Sulphur-crested, 3-12
Cock-of-the-rock, 1-81, 3-69
Andean, H-16
Guianan, 1.82, 7.31
Coelophysis, I-9, E-27-28, E-33
Coelurosaurs, E-9, E-10, E-17, E-27-28, E-33
Cognitive ethology, 7:67
Cohort, 8:5
Cold fronts, 5-69-71
Colic ceca, 4-123-124
Colie, 1-85
Colonial Waterbird Registry, 10-112
Colonial Waterbirds Inventory and Monitor-
ing Program, H-41
Color(s), 3-48-70
abnormalities in, 3-52-54, 3.53
cryptic, 3-60-63, 3-61-64, 6:52
deflective, 3-64, 3.65
disruptive, 3-62, 3.63
of eye, 3-39
functions of, 3-60-69
iridescent, 3-54-57, 3.57
patterns of, 3-60-69
pigments causing, 3-50-54
social behavior and, 3-65-69
spectrum of, 3-49
structural, 3-54-60, 3-55, 3.58
Color phases, 9-81-82, 9:82, 9-114
Color vision, 3-48-50, 3-49, 4-49-51, 4-67
Colugos, E-14
Columbus, Christopher, H-21
Comb, 3-48
Commensal relationship, 9-91
Common names, 1:64-66
Communication. See Calls; Songs; Sounds,
nonvocal; Displays
Communities, 9-3, 9-82-109, 9-84
characteristics of, 9-82-85
climax, 9:109-110
convergent evolution and, 9-104
organization of, 9:104-109
species richness in, 9-82, 9-83,
9-85-101, 9:86, 9-94-99
Compass mechanisms, 5-:84-92. See also
Homing ability
magnetic, 5:89-90, 5-91
star, 5-86-87, 5-87-88
sun, 5-84-86, 5-85-86
Competition
interspecific, 9-57, 9103
intraspecific, 9:39-43, 9-69
Competitive exclusion principle, 9-102
Compsognathus, E-8-9, E-27-28, E-31, E-33
Conchae, 4-90
Condor
Andean, 5-33, 945, 10-102
life history strategies of, 9-44-45, 9-46t
migration altitude of, 5-68
survival rates of, 9-64
California
decline and restoration of, 8-92,
10-102-103
lead poisoning in, 10-53, 10-56
nestling period of, 8:116
range of, 9-57-58
Confuciusornis, E-5-7, I-29-31
Conjunctivitis, mycoplasmal, 9-71-74, 9.72
Conservation, 10-1-117. See also Ecology;

Wildlife management
backyard, 10-110-111
ecoregional planning in, 10-86-88
genetics and, 10-74-75
hat plumes and, H-5-6, H.6, H-34,
3-32-33
history of, H-32-34, H-39, H-41,
10-18-25
laws promoting, H-39, 10-3, 10-19-25,
10-34-35, 10-90-94
organizations promoting, H-32-34,
10-115-116
Theodore Roosevelt and, H-32
tools and methods used in, 10-76-104
Conservation biology, 10-39
Conservation Reserve Program (CRP),
10-23, 10-34-35
Conspecifics, 3-66, 8139
Consumers, 9:123-126, 9-124
Continental drift, 1-67, 1-68
Convergent evolution, 1-40, 1-92, 9-104,
9.106-108
Cooling methods, 4:152-153, 4.153
Coot(s)
American, 1-38
life span of, 4-159t
survival rate of, 8-4t
classification of, 1-38
Horned
nest mound of, 829
Red-fronted
parasitized nest of, 8 140
Red-gartered
as brood parasite host, 8-140
swimming by, 1.28
Copulation, 4-128, 4-132, 4-133. See also
Breeding
displays before and after, 6-40-41, 770,
771
extrapair, 6:79-81, 8-15
fertilization and, 4-133
organ (cloacal phallus) for, 4.129
Coracoid bone, 4.7, 4-19-21, 4.20
during flight, 5.5
Corcoracids, 1-95
Core area, 9:100
Coriolis force, 1-104, 5-83
Cormorant(s), 1-98, 1-100
alimentary canal of, 4.114
Double-crested
feeding of nestlings by, 8-130
nestlings, 8-110
flightless, 5-51
flock formation of, 5-46
foraging methods of, 6-45
in groups, 6-62
Guanay, 1-105, 8-13
gular fluttering by, 4.153
playing by, 6:20
salt glands of, 4-158
slope soaring by, 5-42
sunning by, 3-22
surface diving by, 1-29
Cornea, 4-47, 4-48, 4-50
Cornell Lab of Ornithology, H-40
Bioacoustics Research Program of, 7-46,
7-50, 7-52
founding of, H-37-38
Library of Natural Sounds at, 7-45, 7-52
recordings by, H-38
Coronary arteries, 4-79. See also Heart
Corticosterone, 4-72, 4-75
Corvids, 1-89, 7.25, 8:56
playing by, 6:19-21, 6-21
Cotinga(s), 1-73, 1-81
classification of, 7.25
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Cotinga (s) (Continued)
nest building in, 8-56
Pompadour, 8-20
Coues, Elliot, H-35, 8-:80
Countercurrent exchange, 4-148-153,
4-151-152
Countershading, 3-63. See also Color
Countersinging, 7-36-37, Track 28, 7:67,
7-87. See also Song
Counting birds. See also Bird counts
blocking method of, 2:55-57, 2.56
Coursers, 1-83
Courtship displays. See Displays, courtship
Courtship feeding, 6-6, 8:103-104, 8-104
Coverts, 1-6, 1-11-12, 1-13, 3-10
Cowbird(s)
Brown-headed
as brood parasites, 6-3, 6-42-43,
8:142, 8-144-145, 8-148-150,
8-151t, 9-100, 10-35, 10-73
buffalo and, 8149
Common Yellowthroat and, 6-3
convergent evolution and, 9-108
cows and, 8150
eggs of, 8149, 10-73
habitat of, 10-28t
host fledging success and, 8-151t
origin of, 9-50
range expansion of, 8-149-150, 9-76
Yellow Warblers and, 6-3, 6-42-43
Giant, as brood parasite, 8-143
phylogeny of, 8-148
Screaming, parasitism by, 8-148
Shiny, 9-2-3
Crabs, horseshoe, 5-76-78
Cracticids, 1-95
Crake, Corn, E-4
Crane(s), 1-72. See also Crowned-Crane
chick development of, 8-122
Common, migration altitude of, 5-67
conservation of, 10-99
courtship displays of, H-16
dances imitating, H-16
eggs of, 8-71
migration of, 5-46-47, 5-65, 5-67
Sandhill, 6-72
habitat of, 9-95
heart of, 4-154
migration of, 5-75
nest of, 848
pair bond of, 6-72
young of, 8119
thermal soaring by, 5-41
Whooping, 10-97
conservation of, 10:23, 10-97-100
courtship display of, 6:30, 6-31, 10-99
distribution of, 10-98
life span of, 4-159t
migration of, 5-75
trachea of, 4.92
wing shape of, 539
Cranial kinesis, 4-12, 4-13
Cranial nerves, 4-:31-32, 4-37, 4-40-42
Craniofacial hinge, 411
Cranium. See Skull
Creches, 8:116, 8:125-129, 8.126-129
Creeper(s)
Brown, 1.25
foraging method of, 6-44
habitat of, 9-116-117, 10-28t
classification of, 7.25
Hawaii, 10-60t
Maui, 10-60t
Molokai, 10-60t
Crest, 2-10
Cricoid cartilage, 4-91

Crocodiles. See also Reptiles
evolution of, E-7-8, E-9, E-27-28
incubation by, 8-93

Crop, 4-113-116, 4-113-115

Crop milk, 4-116-118, 4138, 4-139, 8-11,

8-133

Crossbill(s)
breeding of, 8:13
Red, H-11, 1.17, 4-143

breeding of, 4-143
foraging habits of, 4.143, 9-23, 9.24
habitat of, 9-116-117
White-winged, 9-116
Cross-fostering experiments, 9-11-13
Crow(s)
American
appeasement display of, 6-29
classification of, 1.52
Common Raven vs., 25, 2-13
Eastern, 4.95
egg of, 876
flight of, 2-5, 2.6
habitat of, 9:11, 9.95
heart rate of, 4-155t
larynx of, 4.91
life span of, 4-159t
nestling, 8107, 8-112
nest of, 8:23, 831
defense of, 8:135-136
posture of, 2-5
predation on, 88
relative size of, 2-8
sentinel behavior in, 6-55
syrinx of, 4-94, 4.95-96
tail shape of, 1.19, 2.13
wing loading of, 5-31t
Carrion, 6:57, 6-58
classification of, 7.25
in folklore, H-11-12, H-12
foot of, 1.22
Hawaiian, 10-60t, 10-70, 10-71, 10-76
Hooded, playing by, 6-:20
migration time of, 5-65
nest predation by, 8-8
New Caledonian
tool use by, 6-11
Northwestern
optimal foraging by, 6-48-50, 6-49
playing by, 6:19-21
posture of, 2-5
silhouette of, 2.3
slope soaring by, 5-42
wing shape of, 537, 5-42

Crowned-Crane, Black, 3-16

Crus, 1412, 1-14

Cryptic coloration, 3:60-63, 3-61-64, 6-52

Cuckoo(s)

Black-billed, 1-19, 10-28t
as brood parasites, 82, 8:10, 8141,
8-143-148
cervical vertebrae of, 4-15
Common, H-21, H-24, 8-144
Aristotle and, H-2
Beethoven and, H-18
eggs of, 871, 8147
fledgling, 8141
nestling, 8-146
developmental periods of, 8117
neomorphine, 8:141
Pheasant, 8-141
toe arrangement of, 1.21
Yellow-billed, 8-:9t, 8-141, 10-28t, 10-37

Cuckoo-Roller, 1-88

Cuckoo-shrikes, 1-96, 7.25

Curassows, 1-72

Curlew

Eskimo, 5-73, 10-12-15, 10-14
Long-billed, 8:17, 9-119
Currawongs, 1-93, 1-95, 8-8
Pied, 8-10
Currents, ocean, 1-103-105, 1-105
Cursorial theory of flight origin,
E-14-18, E-15, E-27-28
Cuvier, Georges, 4-96
Cytoplasm, 1-44

D

Dabbling, 2-7, 6-47
Dabelsteen, Torben, 7:49-50
Dance, birds and, H-13-19, H-15-16, H-19
Darwin, Charles
bird classification and, 1.33
on bird evolution, E-7
on birds” aesthetic sense, 4-94
evolution theory of, 1-34-37, 622,
6-28-30, 6:42-91, 10-109
on origin of flight, E-15
sexual selection and, 3-68
Darwin’s finches, 1:60-61, 1-60, 4-109,

6-48
Davis, Stephen, 10-35
Dawn chorus, 7-1-2, 7-75-76,

Tracks 53-54, 7.77, 7-89, 7-91
Dawson, William, H-35
DDE, 8-81-82, 9-126, 10-52, 10-53.

See also DDT
DDT, 8-82. See also Pesticides

banning of, 10-23, 10-24-25,

10-52-53, 10-53
bioconcentration of, 9-125-126, 9-127
eggshell thinning from, 8:81-82,

9-75-76, 10-52-53
Peregrine Falcon and, 8:81-82, 9-75-76,

10-52-53
Death rate, 949, 9.50, 9-64-65, 9-65t, 9-69

extinction and, 10-39-40
Decomposers, 9-123
Deedrick, Douglas, 3-8-9, 3.9
Defecation, 8:114, 8:136-139, 8-138
Defense (behavior), 6-52-56

of nests and/or young, 6-52-53,

8-134-137

of territories, 8:13-15
Deferent ducts, 4-126

papillae of, 4-128, 4.129, 4-133
Deinonychus, E-8-10, E-9, E-19,

E-27-28, E-31
Density-dependent factors, 9:69-75, 9-69
Density-independent factors, 9-75
Dentary bone, 1-6, 3-39, 4.11
Deoxyribonucleic acid. See DNA
Dermis, 3-26
Desert habitat, 2-21, 9-121, 9-122
Determinate layers, 8-90-91
Development. See Embryo, development

of; Feathers, development of;

Young
Dhondt, André, 9-72, 9-74
Diatryma, F-26, E-29-31, 5-51
Dickcissel, 9-59

cowbird and, 8:149

decline of, 10-30-33

habitat of, 995, 10-28t

population density over range of, 9-59
Differential exploitation, 9:39-42, 9-40-42
Digestive system, 4-103-124, 4.113

bird vs. mammal, 4-162t
Dilution effect, 659, 6:68, 8:127
Dilution effect hypothesis, 6-:59, 6-68
Dimethyl sulfide, 4-64-65, 4-67
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Dimorphism
reverse sexual size, 9-40-41
sexual, 9:39-42, 9-40-41
Dinosaurs, E-1-33
extinction of, E-:25-26, E-27-30
Dinosaur theory of bird evolution,
E-7-20, E-27-28
Diopter adjustment, 2-30-31
Diplodocus, E-9, E-27-28, E-33
Dippers, 7-25
Directional terms, 1-3-4, 1.5
Disease(s). See also specific types, e.g., Malaria
avian pox, 9-70, 10-5, 10-58, 10-71
epizootic, 9:69-70
of eye, 9-71-74, 9.72
insect-borne, 9-70, 10-58-59, 10-58
viral enteritis (duck plague), 9-70
Dispersal, 9-62
natal, 9:13, 9-15, 9-65-66
seed, 9-110, 9-132
Displacement activities, 632, 6-32-33
Display(s). See also Behavior
aerial, 6-42, 7-16-18, 7.16-17, 7-84-85,
7-84-85, 8:103-104, 8-104
appeasement, 6-28-29
copulatory, 6-41
courtship, 6-31-42, 6-:34, 6-81, 8-23-25
of bowerbirds, 6-76
cooperative, 6:78, 6-85, 6:85-87
involving nonvocal sounds, 7-16-18
at leks, 6-75, 6:75-77
distraction, 6-53, 6:53-54
evolution of, 6:30-34
mutual, 6-38-39
Nest-Site Demonstration, 8-24-25
postcopulatory, 6-41
precopulatory, 6-40, 7:70, 7.71
Song-Spread (blackbirds), 6-73, 825
threat, 6:24, 6.25-27, 6:30-32, 6.52-53
callsand, 7-14, 773
Wing-Wave (Eastern Bluebird), §-23
Divergent evolution, 1-57-60, 1-57
Diversity. See Biodiversity
Diving, 1-29-30
Diving-Petrel(s), 1-98
Common, 9-106
DNA, 1-41, 142, 1-43-45,1.46, 4-134.
See also Genes; Chromosomes
comparisons of, 1-43
to detect brood parasitism, 8-15
to detect infidelity, 6-79-81
to determine phylogeny, 725, 847,
8-148
to determine relatedness among indi-
viduals, 6:87, 10-76-77
electrophoresis of, 1-43
information content of, 10-109
mitochondrial vs. nuclear, 1-44
protein synthesis and, 1-42
DNA-DNA hybridization, 1-45, 1-46, 7-25,
846, 8-47
DNA fingerprinting, 6-:79-80, 10-76
Dodo, 1-88, 5-51, 9:133, 9-134, 10:6
Dominance hierarchies, 6:24-30, 6-27
ant followers and, 9:89-91, 9-90
resource competition and, 9-42-43, 9-43
Doppler effect, 4-66
Dove(s), 1:72, 1:92. See also Fruit-Dove
folklore of, H-10-12
head-scratching by, 3-21
Mourning, 4116
behavior of, 2-7, 2.8
breeding of, 8-11
crop milk of, 4116
heart rate of, 4-155t
life span of, 4-159t

nestling, 4-116, 8110
nest of, 8:58
song of, 7.5
tail shape of, 1-20
water needs of, 9-18
wing loading of, 5-31t
in music, H-18
Rock
alimentary canal of, 4-113
brain of, 4-37
breeding of, 4-144, 8-11
ear of, 4-56
endocrine glands of, 471
flight of, 5-24, 5.25
heart rate of, 4155t
introduction of, 9-55
muscles of, 4.30
nest of, 8-21
pectoral girdle of, 4.20
skeleton of, 4.4, 4-16, 5-4
sperm of, 4-133
taste in, 4:65
vision of, 4:52-53
wing sounds of, 7-17
silhouette of, 2.3
Socorro, 10-70
Turtle, nesting of, 8-28
Dovekie, 9-106
Down, 3-16-17, 3-17, 8:120, 10-105.
See also Feathers
body, 3-16
hawk, 3:17, 3.18
natal, 3-16-17, 3.27, 3-35t, 8-67, 8-107,
8-108-109, 8-120
powder, 3-18
Drafting, flight and, 5-47
Drag, 5-14, 5-16, 5-18
Dromaeosaurs, E-8, E-12, E-13, E-27-30
Dromornithid, E-25, E-29-30
Drongos, 7-25
Drumming. See Sounds, nonvocal
Duck(s). See also Mallard and other specific types
bill tip organ in, 4-69, 4-70
Black-headed, 8-140
cloacal phallus of, 4-89, 4-128, 4-129,
4133, 4-139
coots and rails vs., 1.38
dabbling, 2-7, 6-47
decoy, H-4
diving, 2-7, 645
domestication of, H-3
foraging by, 6-45-47,10-10
hatchling, 3-17
heart rate of, 4-155t
identification of, 2:13
Labrador, 1010, 10-11
Long-tailed, 1-30, 5-67, 9-114, 9-115
lymphatic system of, 4-89
Mandarin, 3-66, 6:32, 6-33
migration altitude of, 5-67
movement in water by, 1.29-30, 1-30-31,
6-45
Muscovy, 3-48
olfaction in, 4-64
tracheal bulla of, 4.92
wing shape of, 5-37, 5-38
Wood, 10-95
brood parasitism in, 8:139, 10-95
decline and recovery of, 10-95-97
hybridization of, 3-66
nest sharing by, 8-17
Duck plague, 9-70
Ducks Unlimited, 10-96, 1097, 10-106
Duetting, 7-38, 7-78-81, 7.785-79s, 7-80,
7-81s, Tracks 59-62. See also
Song

Dunlin, flocking by, 5-49
Dunne, Pete, 2-4, 5-77
Dunnock, 1-70, 1-71, 6-80
Duodenum, 4-113, 4-121, 4-122. See also
Intestines

hormones of, 4:76
Drer, Albrecht, H-8
Dust-bathing, 3-21-22, 3.22, 3-53
Dutcher, William, H-34
Dvorak, Antonin, H-18
Dynamic pressure, 5-11-13, 5.12

E

Eagle(s)
Bald, H-25, 10-62
DDT and, 10-52, 10-62-63
distribution of, 10-62
flight of, 2.7, 5.20
habitat of, 9-11
legal protection of, 10-23-24
life span of, 4-159t
nestling period of, 8:116
nest of, 8:16
pesticides and, 9-127
plumage sequence of, 3-30
eggs of, 871
eye of, 4.49
Golden, 9-115
nestling, 8:17, 8-114
nest of, 8-81
pectoral girdle of, 4-19
pelvic girdle of, 4.24
skeleton of, 4.9
vision of, 4-46
wing loading of, 5-31t
Native American dances imitating, H-14,
H-15
playing by, 6:20
as symbol, H-12, H-25
wing shape of, 5-37, 5:39
Ear, 1-8. See also Hearing
anatomy of, 4-54-61, 4.55-56
bird vs. mammal, 4-161t
inner, 4-54, 4-56-61, 4-58-59
Eardrum, 4-56
Echidna, 8-60, 8-61
Echolocation
of bats, 7.5
of Edible-nest Swiftlets, 4-62, 4-66
of Oilbirds, 4:62, 4-63, 4-66, 8-132
Eckleberry, Don, H-40
Ecological isolating mechanisms, 9-102—
103, 9-103
Ecological niche, 9-83, 9-84-85, 9-102-105
shifting or expansion of, 9-103-104,
9.105
Ecological release, 9104, 9-105
Ecological succession, 9-109-113,
9.112-113
primary, 9-110-111, 9-111
secondary, 9-110-113, 9-112-113
Ecology. See also Conservation; Ecosystems
of bird communities, 9-82—-102
bird distribution and, 1-:66-105,
9-109-123
of bird populations, 9-48-82
conservation and, 10-1-117
foraging, 9-23-31. See also Food; Feeding
behavior; Foraging
Ecoregions, 10-86-88, 10-87
Ecosystems, 9-5, 9:109-134. See also Habi-
tat; Environment
management of, 10-83-85, 10-85
trophic structure of, 9-123
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Ecosystems (Continued)
types of, 9:109-123, 9-114-122
Ecotones, 9-93, 9-95, 9-122-123, 9-122
Ectoparasites, 3-23-24, 3-25, 8-57-58
blowflies as, 3:24, 3.25, 858
of Cliff Swallow, 6:59
of Eastern Bluebird, 3.25
population density and, 6-:59, 9-69
Edge effect(s), 9-93, 9-94, 9-98-100,
10-73-74, 10-74
Edwards, George, H-23-24
Eggert, James, 10-34
Eggs, 8:59-93. See also Clutch; Hatching;
Incubation
buoyancy of, 8 70
chromosomes of, 4:135-136
collecting of, 8:78, 8-80-83
colors of, 875-77
development of. See Embryo, develop-
ment of
fertilization of, 4-133
formation of, 4-128-130, 4-131, 8:62-63
gas exchange in, 8-66-69, 8-68-70
laying of, 8-77-78, 8-78, 8:90-91, 8-144.
See also Clutch
mimicry of, by brood parasites, 8146,
8147
nonavian, diversity of, 861
number per season, 8-91-93, 8-92, 8-144
pipped, 8105
replacement of, 8-90-91, 892
shapes of, 8:72-74, 873
size of, 8:70-72, 8-71-72
structure of, 8:60-70, 8-:62—-69
study of, 8-80-83
texture of, 8-74
Eggshell, 8:59-60, 8:68-69. See also Eggs
structure of, 8:63, 8-68-69
thinning of, 8-81-82, 9-75-76, 10-52-53
Egg tooth, 8:67, 8:69, 8:104-105, 8117,
8:120, 8-144-145
Egret(s)
Cattle, 3-43, 991, 10-42
convergent evolution and, 9-108
increase of, 10-40
siblicide by, 6-:837-88
feathers of, 1.13, 3.12
foraging method of, 6-46
Great, 1-13,3-43, 10-18
bill color of, 2:12
siblicide by, 6-87
hat plumes and, H-5-6, H-6, H-34,
10-18-20
Reddish, 3-43
Snowy, 3-43, 1018
bill color of, 2:12
foraging method of, 6-46
Egypt, Ancient, H-7-9
Eider(s), 1-98
Common
creche of, 8:128-129, 8128
down of, 3-16
ducklings of, 8123, 8-128
King, 3-48, 9-114
nest of, 4.149
playing by, 6-20
plumage of, 3-30
Electrophoresis, 1-43
Elepaio, 10-60t
Elephant, 8135
Elephantbird(s), E-23, 1-88, 5-49, 10-59
eggs of, 870, 871, 8:83
evolution of, E-29-30
El Nino, 1-105, 4-109
Embryo, development of, 8:63,
8-64-69, 8-:68-70

Emerson, Ralph Waldo, 10-19
Emigration, 949, 9.50
Emlen, Stephen, 5-:86-87, 5.87-88, 6-73,
6-90
Emu(s), E-22, 1-67, 1-92, 1.93
egg of, 874, 8:75
esophagus of, 4-113
evolution of, E-29-30
feathers of, 3-12, 3-13
flightlessness of, 5-49
as human food, 10-105
olfaction in, 4-64
palate of, E-23
photoperiodism in, 4-140
sternum of, 4.23
toes of, 4:26
Enantiornis, E-31
Enantiornithine birds, E-20-21, E-29-31
Endangered Species Act (ESA), H-39,
10-23-24, 10-91-92
Endemic, 1:70, 9-55
Endocrine system, 4:69-76, 4-71-72. See
also Hormones
control of singing by, 7-40
sex characteristics and, 4:137-139, 4.138
Energy. See also Thermoregulation
conservation of, 5-13
for flight, 4-1
food chain and, 9-125
metabolic rates and, 4-144-145,
4-146-147, 9-24
nutritional needs and, 9-23-32, 9.27,
9.30, 9-35
Environment. See also Habitat; Ecosystems
activity cycles in, 9-31, 9-37
coping with fluctuations of, 9-31, 9-37
Environmental education, H-39-40,
2-57-58, 10-113
Environmental stochasticity, 9-77, 10-67—
69, 10-68
Epidermis, 3-26, 3.27
Epinephrine, 4.72, 4-75
Epizootics, 9-69-70
Epochs, 1-113t
Equilibrium theory, 9-95-96
Eras, 1-113t
Esophagus, 4-112-115, 4-113-118
Estrogens, 4-72, 4-75, 4-137-139, 4.138
Ethology, 6-7-8
cognitive, 7-67
Euparkeria, E-9, E-27-28, E-32-33
Euphonia, Thick-billed, 7-84
Eustachian tube, 4-57
Eutrophication, 10-56
Evans, Bill, 7-42, 7-44-46, 7.44
Evolution, 1-34-37. See also Sexual selec-
tion; Adaptations
of aggressive/submissive behavior,
6-22-30
of asynchronous hatching, 6-87-88,
8-97-98
behavior and, 6:2-3, 6-4, 6:14-15,
6-42-43
bird eggs and, 8-:59-60, 8-72-73,
8-76-77
bird groups and, E-29-30
of birds, E-1-13, E-23-26, E-27-30, 1-66,
52,53
dinosaur theory of, E-7-20, E-27-28
pseudosuchian thecodont hypoth-
esis of, E-:7-13, E-20, E-27-28,
E-32-33
of bird song, 7-2-3, 7-20, 7-33-34
of breeding time, 8-11, 8-12
of brood parasites, 8:140, 8:143-150
of clutch size, 879, 8:84-90

of colonial nesting, 6:58-59, 6:68, 6-69
convergent, 1-40, 1.92, 9-104, 9-106-108
of cooperative breeding, 6:88-91, 6-90t
of cooperative courtship displays,
6-85-87
Darwin and, 1:34-37, 6:22, 10-109
of displays, 6:30-34
divergent, 1-57-62, 1.57
extinction events in, E-27-30, 1-113t
of feathers, E-13-19, E-17, 3-28
flexibility of, 7-18
of flight, E-7, E-13-20, E-15-18, 1-66,
5-6-7
of flightlessness, 5-48-51
of foraging behaviors, 6-43, 6-48-50
of hummingbird bill shape, 4-104
individual responses and, 9-7-8
mate choice and, 6:79-85
of mating systems, 6-68-79
of migration, 5-54-61
of mobbing behavior, 6:50-51, 6:57-58,
6-57t
mutations in, 1-36, 1-41
natural selection and, 1-:34-36, 5-6-7,
5-66, 6:22, 6-:28-30, 8-3
of nest construction, 8-44-47, 8-46
of species, 1-34-37, 1-55-61, 1.57-62
syrinx structure and, 4-94-95
theory of, 1-34-37, 6:22, 6:28-30,
6-42-91, 10-109
Exit pupil, 2:35-36, 2.36
Exploitation
differential, 9:39-42, 9-40-42
direct, 10-48-49
Extinction(s), 9-75-78, 10-4-17
Bird evolution and, E-1-33
of Carolina Parakeet, H-33, 10-12, 10-13
causes and ecology of, 10-38-76
“chain reaction,” 10-8
deterministic, 9-76
of dinosaurs, E-:25-26, E-27-30
of Dodo, 1-88, 5-51, 9:133, 9-134, 10-6
of Dusky Seaside Sparrow, 10-69
of Elephantbirds, E-23, 10-59
of Eskimo Curlew, 10-12-15
of Great Auk, 10-6, 10-7
on Guam, 10-49-51
on Hawaii, 10-58-59
of Heath Hen, 9-78, 9-79
history of, 10-4-9
of Huia, 1.97, 940
of Labrador Duck, 10-10, 10-11
of Merriam’s Teratorn, 10-8-9, 10-8
of Moa, E-23, E-24, E-29-30,
1-96-97, 5-49, 10-6
of Passenger Pigeon, H-33, 6:67, 9-75,
10-1-3, 10-11-12, 10-38
of Puerto Rican Nightjar, 10-10
of rails, 1-98, 10-38
rates of, 10-4-5
of Reunion Solitaire, 10-6
stochastic, 9-77
Extinction events, E-27-30, 1-113t
Extra-embryonic membranes, 8-65-67
Extrapair copulation, 6:79-81, 815
Eye, 1.7, 3:39, 3-48. See alsoVision
bird vs. mammal, 4-161t
color of, 3-:39
conjunctivitis of, 9-71-74, 9-72
glare and, 3-64-65
nictitating membrane of, 1.7,
4-46-47, 4-47
of Ostrich, 4.46
plumage near, 2-10
retina of, 4-48, 4-49
structure of, 4-46-49, 4.48-50, 4-161t
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Eyebrow stripe, 2-10
Eyeline, 2-10
Eye ring, 1-8, 2-10

F

Facial disk, 4.55
Facial nerve, 4-41
Fairy-bluebird(s), 1-88-89
Asian, 1.89
Fairywren(s), 1-92, 1-95
classification of, 7.25
Superb, 6-:80-81, 6-80, 6:90
Falcon(s)
Eleonora’s, 6:63, 8:11, 812
foraging method of, 6-45
heart size and rate of, 4-155
Peregrine, 9-10, 10-100-101
avoidance of prey flocks by, 6:61
DDT and, 8-:81-82, 9-75-76, 10-52-53
decline and recovery of, 10-24,
10-100-102
fledgling, 8:115
flight speed of, 5-45
habitat of, 9-8-10
stooping by, 6-45
wing loading of, 5-:31t
Prairie, 9-115
as symbol, H-12
wing shape of, 5-37, 5:38
Falconry, H-19-20, H-21, 10-101
Families
avian
classification of, 1-52, 1-61-64,
1-107-112
bird vs. human
intact vs. step-, 6:93-95
interactions in, 6:92-95
Fascia, 4-:27
Fassett, James, H-18
Feathers, 1-2, 1-23-24. See also Plumage; Down
afterfeathers, 3.12, 3-13
of Archaeopteryx, E-4
auricular, 1.7, 1.8, 4-55
axillary, 1-12, 1-13
bristles, 3-13, 3-16, 3-17
care of, 3:18-24, 3.19-23
contour, 3:-5-16
modified, 3-12, 3-16
number of, 3-11
coverts, 1-6, 1-11-12, 1-13, 3-10
decomposition of, 3-28
development of, 3-26-28, 3-27, 8:67,
8107, 8:108-109, 8-112, 8-123
evolution of, E-13-19, E-17, 3-28
filoplumes, 3-17-18, 3-17
fluffing of, 4-148, 4.149
forensics of, 3-:6-9
on hats, H-5-6, H-6, 3-32-33, 10-18-20
head, 2:10
juvenal, 3.27, 3-29, 8-107,
8-108-109, 8-112
natives’ uses for, H-4—6, H-10, H-15
number of, 3-11
oiling of, 3-20
pigments of, 3-50-54
pin, 3:26, 3.28, 8:112
preening of, 3-4, 3-18-20, 3-19
primary, 1-11, 113, 3-10, 3-11
attachment of, 1-10
position during flight, 5-19-20,
5.19-20
scapular, 1-12, 1.13
secondary, 1-11, 1-13, 3-10, 3-11
attachment of, 1.10

semiplumes, 3-17, 3.17
size of, 3-11
specialized, 3-17
structure of, 3:3—4, 3.3—4
tail, 1-12, 1-13, 1.23, 3-5, 3-10
landing and, 5-21
molting of, 3.37
numbering of, 3-11
vane of, 3.3
tracts of, 3-2-3, 3.2, 8-107, 8-112
types of, 3-4-18, 3.12-18
wearing of, 3-:30
weight of, 3-11
wing, 1-11-12, 1-13, 3-5, 5-18
attachment of, 1.10
field marks on, 2-12
molting of, 3-36-37, 3.37
numbering of, 3-11
primary. See Feathers, primary
secondary. See Feathers, secondary
vane of, 3.3
Feather tracts, 3-:2-3, 3-2, 8:107, 8:112
Fecal sac, 8:114, 8:136-139, 8138
Fecundity, 9-49, 9-50, 9-62
age-specific, 9-64
extinction and, 9:76-77, 10-:39-40
Federal Bureau of Investigation (FBI), 3-8-9
Feeding behavior. See also Food; Foraging;
Digestive system
beak shape and, 4-103, 4-104-109
in Black Skimmers, 1-36,
4-104-105, 4107
in Flamingos, 4-108, 4-109
in hummingbirds, 4-103, 4-104
courtship, 6:6, 8-103-104, 8104
fledgling learning of, 8:115, 8116

food chain and, 9-123-126, 9124, 9-127

parental, 6-6, 6-43, 8:11-13, 817,
8:115-116, 8-130-134,
8-130-131, 8-133
ravens at carcass, 6-42
specialist vs. generalist, 9-23, 9-24
tongue shape and, 4.110, 4-111
Feeding of birds (by humans), 2-:24-25,
9.32-34,9-70-72
Feet, 1-12, 1:20-23, 3-43-46. See also Leg
adaptations of, 1-22, 3-44-46, 3-44-46
of Archaeopteryx, E-4, E-11, E-12
bird vs. human, 1-12-15, 1.14
claws of, 3-44-46
of Archaeopteryx, E-4, E-6
pectinate, 3-46
diversity of, 1.21-1-22
of enantiornithines, E-20
hallux of, 4.25, 4-26
heel pad of, 3-44
of Ostrich, 1-15
podotheca of, 1-20
primitive, 1-15
of theropods, E-12
Femur, 1-12, 1-14, 4-24, 4.25
Fertilization, 4131, 4-133
Fibula, 1-12, 1.14, 4-24, 4.25
Field guides, H-34, H-36-37, 2-58-59
Field journals, 2-47-54, 2.48, 2.53
Field marks, 2-10-2-13
Field of view, 2-37
Field-Tyrant, Short-tailed, 1-80
Fight or flight response, 4-45, 4.72, 4-75
Filoplumes, 3-17-18, 3-17
Finch(es), 1-:89. See also Cactus-Finch; Chaf-
finch; Firefinch; Goldfinch;
Greenfinch; Ground-Finch;
Koa-Finch; Tree-Finch
cardueline, 1-70, 1-93, 5-65
Cassin’s, 9-117

classification of, 7.25
Cocos Island, 1-60, 1-61
“Cuckoo,” 8-142
Darwin’s. See Finch, Galapagos
flight of, 2-5, 2.6
Galapagos, 1-60-61, 1-60, 4-109, 6-48
House, 9-71
development of migration in, 5-57
eye disease of, 9-:71-74, 9.72
increase of, 5-57, 10-40
sexual selection in, 3-69
water needs of, 9-18
Laysan, 1-62, 10-60t
migration time of, 5-65
Nihoa, 10-60t
Purple, 3-30, 9-116-117
Rosy, 9-115
silhouette of, 2.3
“Vampire,” 6-48
viduine, 7.83, 8:142, 8:145-147
Woodpecker, 6-11
Zebra, 8:142
breeding of, 4-142, 4-144
polygamy rate in, 679
song control centers of, 7-39-40
song of, 7-27, 7:39-40
syrinx of, 4:97
UV light and mate choice in, 4-68
Finley, William T., 8-80
Firefinch(es), 7-83-84, 8:142
Red-billed, 7.83
Fish
beak adaptations for capturing, 1-36,
4-104-105, 4-106-107
flying, E-14, 5.3
in food chain, 9-124
techniques for capturing, 6-45—46
Fish and Wildlife Service, U.S. See U.S. Fish
and Wildlife Service
Fitness, 1-:35, 9-7
direct vs. indirect, 6:86-87
Fixed action pattern (FAP), 6-8-9
Flamingo(s)
bill and feeding by, 4108, 4-109, 4117,
6-46
coloration of, 3-52-53
creche of, 8-126
esophageal milk of, 4-117, 8-133
intestines of, 4:121
nests of, 8-28
Flanges, 3-43, 7-83, 8:107, 8:120
Fledging, 8-115-117
Fledglings, 8-115. See alsoYoung
Flicker, Northern
clutch size of, 8-88, 891
foot of, 3-45
hyoid of, 4.14
malar stripe of, 3-67
niche of, 9:83, 9.84-85
rump patch of, 2:14, 3-64, 3-65
tail of, 1.23
Flight, 1-2, 5-1-51. See also Soaring; Migra-
tion; Orientation
adaptations for, 5-:2-7, 5-4
air speed and, 5-45, 5-68
bounding, 5:26, 5-35
control of, 5:30
drafting and, 5-47
energy for, 4-1
evolution of, E-7, E-13-20, E-15-18, 1-66,
5-6-7
Charles Darwin on, E-15
feathers, 1:11-12, 1-13
flapping, 5-16-20, 5.17-20, 5.22-25, 5.36
flocks in, 5-46-48, 548
forces acting in, 5-9-20
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Flight (Continued) rictal bristles of, 3-16 Furcula, 4-19, 4-20

in formation, 5-34, 5-45-48, 5-46 song of, 217, 2-18, 7-30, Track 26, evolution of, E-10

hovering, 4.147, 5-17, 5-26-30, 5-27-29 7-57,7-86t as spring, 5-5

landing from, 5-:21-26, 5-26 Yellow-bellied, 9:-116

loss of, 5-48-51, 5-49 Flying dragon, E-14

muscles involved in, 5-5-6, 5-7 Folklore, birds in, H-9, H-10-11 C

patterns of, 2-5, 2-6-7 Follicle, 3:26, 3.27

respiration rate during, 4-156 Food. See also Feeding behavior; Foraging Gadow, Hans, 1.35

skeleton and, 4-4 aerial exchange of, 8:103, 8-104 Gadwall, 2.7

speed of, 5-45, 5-68-69, 5.68 body size and, 4-145, 9-23-24 Galapagos f'g‘i‘;s/ 1:60-61, 1-60, 4109,

theories on the origin of, E-27-28
tip vortex in, 5-34
types of, 5.36
wing shape and, 5-36-44, 5.37-39, 542
young birds and, 5-22, 8-115, 8:120,
8122, 8-124
Flightlessness, 5-48-51, 5.49
Flight patterns, 2-5, 2-6-7
Floaters, 9-70
Flocks, 5-45-48, 5-46, 5-48. See also Group
living
Flowerpeckers, 1-90, 7.25
Fluid balance, 4-125-126, 4.127, 4-157—
158, 9-18-22
Fly, hippoboscid, 3-24, 3.25
Flycatcher(s), 1-71, 1-79, 1-91. See also
Tyrant; Silky-flycatcher
Acadian
brood parasitism effect on, 8-151t
habitat of, 10-28t
nest predation rate of, 8-9t
song of, 217, 2:18
Alder, 2-18
song of, 2:17, 2-18, 7-30,
Track 26, 757, 7-86t
development of, 7-30-32
bill of, 2-11
Boat-billed, 1-80
classification of, 7.25
Cliff, 1-80
Cordilleran, 7.57
European Pied, 6-5, 7-:69
breeding of, 4-141
rate of feeding of young, 8:17
foraging methods of, 6-44
Gray, 9-121
Great Crested
foraging method of, 6-44
habitat of, 9112, 9-118, 10-28t
nest cavity of, 8-58
niche of, 9:83, 9-84-85
Hammond'’s, 9:-116
head-scratching by, 3.21
identification of, 2-5
Least
decline of, 10-27
niche of, 9-93
silhouette of, 2.5
song of, 2-18, 218
migration of, 5-54
monarch, 1-93
olfaction in, 4-64
Olive-sided
foraging method of, 6-48
habitat of, 9-116-117
song of, 216
Pacific-slope, 7-57
Royal, 1-80
Scissor-tailed, 7.31
songs of, 2:16-18, 2-18
development of, 7-:30-34
geographic variation in, 7-57-58
Traill’s, 7-30, 7-57
Vermilion, 1-80, 6:22, 9-122
Willow, 10-37
decline of, 10-:36, 10-37

seasonal availability of
clutch size and, 9-:48, 9.49
migration and, 5-53-57, 5.54-55
time of breeding and, 8-11-13, 812
Food chain, 9-123-127, 9-124
Foot. See Feet
Foraging, 9-:23-35. See also Feeding behavior;
Food
fledgling learning about, 8:115, 8:116
flocks and, 6-62-64
food availability and, 9-25-26, 9-26
food chain and, 9-123-126, 9-124, 9-127
optimal, 9-25-31, 935
rate, in cold weather, 9-24, 9.25
seabird coloniality and, 6-68, 6-69
by Snow Goose, 10-44-47, 10-47
specialist vs. generalist, 9-23, 9-24
techniques used in, 6-42, 6-44—49,
6-48-50
territoriality and, 6-64-65, 8-14
ultraviolet light cues and, 4-67
Foramen triosseum, 4-20, 4-21, 4:28, 5-6
Forest habitats, 2-20, 9-94-95
boreal, 9-116
coniferous, 9-57, 9-116, 9-117, 9-122,
9-123
deciduous, 9:46, 9-93, 9-94-95, 9-117-
118, 9-122,9-123
declining species in, 10-27-30
ecological succession in, 9-110-113
ecological succession in, 9-110-113
fragmentation of, 9-97-101, 9-97-99,
10-27-29, 10-28t
bird nesting and, 10-72-74, 10-73
logging of, 9:76, 9-77, 10-17,
10-21-23, 10-22
Southwestern oak, 9-120
Formations, flight, 5-34, 5-45-48, 5-46
Fovea, 4-53-54
central, 4-48, 4-49, 4.53
temporal, 4-49, 4.53
Fragmentation (of habitats)
bird nesting and, 10-72-74, 10-73
forest, 9:97-101, 9-97-99, 10-27-29,
10-28t
species diversity after, 10-72-75, 10-72
Franklin, Benjamin, H-25
Frequency, 7-4
Frigatebird(s), 1-98, 1-101
courtship of, 3-48
foraging method of, 6-48
Magnificent, 1-102
gular sac of, 6-81
nest building in, 8-57
Frog, flying, E-14
Frogmouth(s), 1-91
Papuan, 1-91
Frugivory, 1-81
Fruit-Doves, H-17-18
Fuertes, Louis Agassiz, H-:39-40, 10-11
Fulmar(s), 5-42
Northern, 1-98
bill of, 3.41
defense behavior of, 6-54
survival rate of, 8-4t
Firbinger, Maximilian, 1-33

Galapagos Islands, 1-59-60
Gall bladder, 4-122, 4-124
Gallinaceous birds, 1-66
Gallinule, Purple, 3-45, 3-46
Galton, Francis, 4-66
Gametes, 4-134, 4-135-136
Ganglia, 4-31, 4.39, 4-40
Gannet(s), 1-98, 1-100, 5-37, 5-42
feeding by, 6-45, 648, 6-68-69
Northern, 8-114
colonial nesting of, 6-:22, 6:23, 659,
6-68, 6-69
courtship display of, 6-38
diving by, 1.29
juvenile, 8-114
soaring by, 5-43
Gas exchange, 4-89
air sacs and, 4-98-99, 4-100
eggshell and, 8-:68-70, 8-69
respiration and, 4-100-103, 4-102
Gastric cuticle, 4-119
Gastrointestinal system. See Digestive system
Gender. See also Sex determination
incubation and, 8-99, 8-100
nest building and, 8-56-57
recognition of, 3-67
Genes. See also DNA
chromosomes and, 4-134-137, 4-134
mate selection and, 6-84-85
relatives sharing, 6-86
song and, 7-26, 7-57
Gene flow, 1-53, 9-67
Gene pool, 6-22
Genetic augmentation, 10-76-77
Genetic bottleneck, 10-75
Genetic code, 1-41, 1.42
Genetic variation, 1-34-36, 10-75
Genitals, 4-127-132, 4-129. See also Urogen-
ital system bird vs. mammal,
4162t
Genus, 1-52. See also Species
Geographic distribution, 1-66-69, 1-70,
9-49-58, 9-51-57
zoogeographic regions and, 1-:69-105
Geographic isolation, 1-55-59, 1-57-58
Geographic range. See Range
Geological Survey, U.S., H-41
Geological time, 1-67-69, 1-68, 1-113t
Germinal spot, 8-63
Gerygone, Chatham, 10-90
Gizzard, 4-113, 4-118, 4-119-120
Glenoid fossa, 4-20
Gliding animals, E-13-14, E-14, E-18, E-19,
5.3
Glossopharyngeal nerve, 4-42
Glottis, 4-91
Glucagon, 4-72, 475
Glycogen body, 4-39, 4-40
Gnatcatcher
Black-tailed, 6-51, 9-122
Blue-gray, 818, 9-118, 10-28t
California, 10-78, 10-81
Tropical, 6-61
Gnateaters, 1:73
Godwit, Hudsonian, 5-73, 10-43
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Goldeneye, Common, 6-32
Golden-Plover
American, 10-43
egg of, 873
migration of, 5.73
European, chick, 8135
Goldfinch
American
breeding of, 8-11, 812
calls of, 7:37, 7:73-74, Track 52
diet of, 4-116
habitat of, 10-28t
molting of, 3-29
nest of, 848
relative size of, 2.8
threat display of, 6:30-32
European, H-24
foraging method of, 6-46
Goldstein, Mike, 10-55
Gonadotrophic hormone, 4-72
Gonads, 4-71-72, 4-75. See also Ovary;
Testes
hormones of, 4-137-138, 4-138
size of, 5-5
Gondwanaland, 1-67, 1-68
Goose
Bar-headed, 5-66-68
bill tip organ of, 4-41, 4-69, 470
Canada, H-23
aggressive nest defense by, 8134
appeasement display of, 6-29
calls of, 7.5, 7-44-45
courtship of, 6:34
creche of, 8:128, 8128
family cohesion of, 8:123
life span of, 4-159t
survival rate of, 8-4t
tip vortex of, 5-34
wing loading of, 5-:31t
cloacal phallus of, 4-89, 4-128, 4.129,
4-133, 4-139
folklore of, H-11
foraging method of, 6-46
Greylag, H-3, 6:7, 6-12
migration of, 5-46
Snow, 10-44, 10-47
brood amalgamation in, 8:129
color phases of, 9-81
flight of, 5.34, 546
habitat of, 9-114
increase of, 10-40-47, 10-42
philopatry in, 9-66
tip vortex of, 5-34
White-fronted, 9-114
Goshawk
Gabar, 6:56
Northern
flight pattern of, 2-5
habitat of, 2-20, 913, 9-113,
9-116-117
nest defense by, 6-54, 8-134
prey cycles and, 9-37
Gould, John, H-28, H-29
Grackle(s)
bill of, 4-104, 4-105
Common
display of, 3.5
habitat of, 10-28t
silhouette of, 2.2-3
Grassland habitat, 9-95, 9-118-119, 9-119
decline of, 10-30-36, 10-33
fragmentation of, 10-28t, 10-72-73
Grassroots activism, 10-113-114
Gravity, 5-10, 5.14
Great Backyard Bird Count (GBBC), H-41,
10-112. See also Bird counts

Grebe(s)
Alaotra, 10-61
Clark’s, H-29, 8-134
Eared, 6-38
flightless, 5-51
foot of, 1.22
foraging methods of, 1.29, 6-45
Great Crested, 6-38
Horned, 1-28-29, 9-47
mutual displays of, 6-38
pellets of, 4-120
Pied-billed, 1-31, 5-31t
Red-necked, 6-38, 873
Western
Weed Ceremony of, 6-39
Greek roots of biological terms, 1-47-51
Greenfinch, European, 4-128
Greenland, 1-70
Greenlet, Lesser, 6-61
Griffon, Rueppell’s, 5-68, 6-63
Grinnell, George Bird, H-33-34, 10-18
Grinnell, Joseph, H-38, 2-52, 10-95
Griscom, Ludlow, H-:36-37
Grosbeak
Black-headed, 7-66, 8-9t, 9-56
Blue, 2:12, 2-45, 5-47
Evening, 2.8, 3-42,9-116
foraging method of, 6-46
Kona, 1-62, 10-60t
Pine, 5-55, 9-116
Rose-breasted
Black-headed vs., 7-66, 9-56
habitat of, 9-93, 9-113, 10-28t
incubation by, 8-99
nestling, 8111
night flight call of, 745, Track 35
song of, 2:15
Ground-Cuckoo, Rufous-vented, 9:89, 9-90
Ground-Finch(es), 1-60, 1-61
Sharp-beaked, 1-60, 1-61, 6-48
Ground-Roller(s), 1-87, 1-88
Long-tailed, 1-88
Ground speed, 5-68
Ground-up theory of flight origin, E-14-18,
E-15, £-27-28
Group living, 5-45-48, 6-:58-69. See also
Breeding, colonial; Helpers at
the nest
communal roosts and, 6:65-67, 6-66
foraging and, 6:59-68, 6-61-64, 6-69
predation and, 6-:59-62
territoriality vs., 6-64-65
Group selection, 6-24-28
Grouse, 1-89
Black, H-16
Blue, 5-53,9-116
booming sacs of, 4-113-115, 4.114
colic ceca of, 4123
feathers of, 3-13
foot of, 1.22
foraging method of, 6-46
leks of, 6:75
nest construction by, 8-:56
Ruffed, 6-46
auriculars of, 1.8
brood of, 8-98
camouflage of, 3-61
color phases of, 9-81
drumming by, 7.5, 7-15-16, 7-15s,
Track 13, 7-:20-21
Eskimo dance imitating, H-16
feet of, 3-45
flight of, 5-8
foraging method of, 6-46
habitat of, 9-95,9-112-113
Sage, H-29

booming sacs of, 3-48
habitat of, 9-121
Native American dances imitating, H-16
Sharp-tailed, 9-80, 9-81, 9-119
Spruce, 9-116
wings of, 1-18, 5-37
Growth hormone, 4.72, 4-73
Guano, 1-104-105, 1-106
Guans, 1-72
Guilds, 9-90, 9102, 9-104
Guillemot(s), 1-99
Black, 2.14
Pigeon, 5-50
Guineafowl, 1-85, 1-86
Vulturine, 1.86
Gular fluttering, 4-153
Gular region, 1.7, 1-8
Gull(s), 1-98-101
Black-headed, 6-57, 6-58
Bonaparte’s, 8-58
California
nest colony of, 8-60
predation on, 8-8
predation on locust swarms by, 9-60,
10-107
foraging method of, 6-48
Glaucous, habitat of, 9-114
Glaucous-winged, 6-63
heat-exchange system of, 4.151
Herring
appeasement display of, 6-28
bill of, 3-43
breeding territory of, 9-65
displacement preening by, 6-32
incubation by, 8-97
incubation patches of, 8-95
nestling, wandering by, 8-124
nestling recognition in, 8:125
playing by, 6-19
plumage of, 3-30-32, 3-31
redirected aggression in, 6-33
survival rate of, 8-4t
survivorship curve for, 85
wing loading of, 5-31t
Laughing, 8:125
Lesser Black-backed, 6:22
Mew, 8-75,9-13, 9-14
nest building by, 8-56
playing by, 6:20
Ring-billed, 3-30, 3-68
life span of, 4-159t
Sabine’s, 1-98, 9-114
salt glands of, 4158
soaring by, 5-42, 5-43
Western, 4-156
wings of, 1-18,2-12, 5.37, 5-44
Gyrfalcon(s), 937, 9-81

H

Habitat(s), 9-8. See also Ecosystems; Environ-
ment
desert, 2-21, 9-121,9-122
forest. See Forest habitats
fragmentation of, 9-97-101, 10-27-29,
10-28t, 10-71-74
grassland, loss of, 10-30-36, 10-33
identifying birds by, 2:18-19, 2.20-22
loss of, 10-5, 10-9, 10-25, 10-59-67. See
also Forest habitats, logging of
grassland, 10-30-36, 10-33
impacts on specific species, 10-12,
10-14, 1016, 10-17, 10-61-67
riparian, 10-36, 10-37
for shorebirds, 10-37-38
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Habitats) (Continued)
tundra, 10-43-47
wetland, 10-66, 10-84, 10-84-85,
10-91, 10-93
management of, 10-81-88, 10-82
population density and, 9-58-59
preservation of, 10-78-81
productivity of, 9-87, 9:92-93
riparian, 10-:36, 10-37, 10-82, 10-85,
10-113
loss of, 10-36, 10-37
selection of, 9-8-13, 9-14-15
for shorebirds, loss of, 10-37-38
size vs. number of species, 9-95-101,
9.96,10-71-74, 10-71
tundra, loss of, 10-43-47
wetland, 2.21, 9-111, 9-124, 10-66
Everglades, restoration of, 10-84,
10-84-85
legal protection of, 10-91, 10-93
loss of, 10-66, 10-84, 10-84-85, 10-91,
10-93
pollution of, 10-56
productivity of, 9-93
Habitat conservation plan (HCP), 10-92
Habitat imprinting, 9-11-13, 9-14
Habitat preserve networks, 10-78-81, 10-80
Habitat specialization, 10-61-67
Habituation, 6:9-10
Hacking, 9-10, 10-100-102
Haddad, Nick, 9:-129
Hadrosaurus, E-27-28, E-32
Hair cells, 4-57, 4.59, 4-61
Hall, Minna, H-34
Hallux, 1-14, 1-15, 4.25, 4-26
of Archaeopteryx, E-11, E-12
loss of, 4:26
Hamerkop, 1-85, 8:16-17, 839
Hardy, Fannie, 10-19
Harrier, Northern
aerial food exchange by, 8:103-104,
8115
courtship display of, 6-42
flight of, 1-2, 2.7
in food chain, 9-124
habitat of, 2.21, 9-95, 10-28t
wing shape of, 538
Harrier-Hawk, African, 8-8
Harrington, Brian, 5-77
Harrison, Ed, 8-81
Hartup, Barry, 9-73
Hatching, 8:104-106, 8-105. See also Eggs
asynchronous vs. synchronous, 6-88,
8-97-98, 9-46, 9-47
chick calls to synchronize, 8:106
Hawaii
avifauna of, 1-97-98
bird conservation efforts on, 10-71,
10-103-104, 10-104
endangered/extinct birds of, 10-58,
10-60t, 10-69-70, 10-71,
10-103-104
feather cloaks of, H.5
honeycreepers of, 1-61, 1-62, 10-103-
104, 10-103
mosquito-borne diseases on, 10-58-59
zoogeographic region of, 1.70, 1-98
Hawk(s)
Broad-winged
habitat of, 9-113, 9-118, 10-28t
migration of, 5-:39, 5-46, 5-67, 6-65
Cooper’s
eye of, 3:39
feeding by, 6:50
flight pattern of, 2-5
habitat of, 9-95,9-111, 9-113

identification of, 2-9, 2-10
nest of, 8:48
relative abundance of, 9-102
tail of, 5:21
wing shape of, 538
down of, 3-17, 3-18
Ferruginous, 9-81, 9-119
foraging method of, 6-45
gizzard of, 4.118, 4-119-120
Harris’s, 2.21
intestines of, 4-121
migration of, 5-42, 5-57, 5-65,
6-64-65, 6-65
Great Lakes and, 5-73-75, 5.74
playing by, 6-:20
predation on flocks by, 6-60-61
Red-shouldered, 9-113, 9-118
Red-tailed, 6-65
aerial food exchange by, 8-103-104
bill of, 3-41
color phases of, 9-81
daily activities of, 9-36
Eastern Kingbirds harassing, 6-51
feeding of young by, 8151
flight of, 25, 2.7, 5-39
habitat of, 2-20, 9-11, 9-111
life span of, 4-159t
respiration rate of, 4-156
silhouette of, 2.5
tail use in landing by, 5-21
territoriality in, 6-65
western morph, 5.21
Rough-legged, 5-55, 9-37
color morphs of, 9-81, 9-82
Sharp-shinned
flight pattern of, 2-5
habitat of, 9-112
identification of, 2-9, 2-10
tail shape of, 1.19
wing shape of, 5-:38
Short-tailed, 9-81, 10-67
nestling, 8111
soaring by, 5-41-42
Swainson’s, 10-54
color phases of, 9-81
habitat of, 9:-119
migration of, 5-46
pesticides and, 10-54-55
territoriality in, 6-:22, 6-23, 6-64-65, 8-14
visual fields of, 4.53
wings of, 1-18, 5-38
wing-to-tail length of, 2-12
Head. See also specific parts, e.g., Bill
field marks on, 2-10
regions of, 1.7
scratching of, 3:20-21, 3.21
unfeathered, 3-46-48, 3.48-49
Hearing, 4:54-62. See also Ear
acuity of, 4-61-62, 4.61
brain and, 4-38, 7.39
of infrasound and ultrasound, 4-66
of nestlings, 727
pitch/volume in, 4-59-61, 4.60
range of, 7+4, 7.5
song development and, 7-32
Heart. See also Circulatory system
anatomy of, 4-76-80, 4-76, 4-79
blood supply of, 4.79
control of beat of, 4-79-80
cross-section of, 4-76
location of, 4.80
muscle, 4-31
size of, 4-154
valves of, 4-78-79, 4.78
Heart rate, 4-80, 4-145, 4-154-156, 4-155t
Heat exchange, 4-148-152, 4-151-152

Heath Hen, 9-78, 9.79
Heel pad, 3-44
Heilmann, Gerhard, E-9-10, E-18, E-33
Heinrich, Bernd, 6-14, 6:42
Helpers at the nest, 6:88-91, 6-90t
in Florida Scrub-Jay, 137, 6-:88-91,
6-93-94
in Seychelles Brush-Warbler, 6:91,
6-93-94
in White-fronted Bee-eater, 6-90, 6-92,
6-93-94
Hemenway, Harriet, H-34, 10-19
Hemoglobin, 4-86, 4-88
Henshaw, H. W., 10-58
Hepatic portal system, 4.85
Hepatoenteric ducts, 4-121
Herkert, Jim, 10-32-35
Hermit
Long-tailed, 9-30
Planalto, 833
Heron(s)
Black-crowned Night, 3-24, 4.149
foraging method of, 6-46
Great Blue, 2-57
bill of, 4-104, 4-106
color phases of, 9-81
display(s) of
Bill Clappering, 856
copulatory, 6-41
courtship, 6-37
Stretch, 6-28
threat, 6-26, 632
egg of, 874
flight of, 5-9-10, 5.9, 5-16
in food chain, 9-124
habitat of, 9-11
life span of, 4-159t
nest building in, 856
wading by, 1-26
wing loading of, 5-31t
Great White, 9-81
Green, 3-44, 6-11
gular fluttering by, 4-153
nest building in, 8-56
pectinate claw of, 3-46
Hertz, 7-4, 7.5
Hesperornis, E-20, E-29-30, E-32
Hesperornithiformes, E-20, E-29-30
Heterocoelous centrum ends, 4-15-16, 4-15
Heterogametic, 4-136
Heterozygosity, 10-74-75
Hibernation, 4:51, 4-153-154. See also
Torpor
Hickey, Joseph, 8-:81-82, 10-52
Hierarchies. See Dominance hierarchies
Hill, Geoffrey, 9-73-74
Hippoboscid fly, 3-24, 3.25
Hitchcock, Alfred, H-13
Hoatzin, 1-72, 1-74, 1.77
crop of, 4115
wing claws of, 3-46, 3-47, 4-22
young of, 3-47
Hochachka, Wes, 9-74
Holarctic region, 1-70
Homeostatic mechanisms, 9-67
Homeothermy, 9-13-14
Homer, H-11-12
Homing ability, 5-:80-84. See also Orienta-
tion; Navigation
Homogametic, 4-136
Homozygosity, 10-74-75
Honeycreeper(s)
foraging method of, 6-47
Hawaiian, H-5, 1-61, 1-62, 10-103
classification of, 7.25
endangered, 10-60t
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Honeycreeper(s)(Continued)
foraging method of, 6-47
rescue of, 10-103-104, 10-104
Shining, 6-61
Honeyeaters, H-5, 1-93-94, 1.95, 1-97-98,
647
Honeyguide, 1-87, 1-89
as brood parasite, 8:140, 8:144-145, 8-145
foraging method of, 6-48
nestling, 8:144-145, 8145
Hooklets, 3.4
Hoopoes, 3-20
Hormones, 4:69-70, 4:137-139, 4-138. See
also Endocrine system
functions of, 4.72
gonadal, 4-137-139, 4.138
Hornbill(s), 1-89, 1-91
cervical vertebrae of, 4-15
developmental periods of, 8117
molt of, 3-37
nest of, 1.91, 3-:37-38, 3-38, 8-44, 845
Red-billed, 8-:44, 8.45
Rhinoceros, 1-91, 3.38
toe arrangement of, 1-21
Hornero, Rufous, 4-142, 8:16, 8-34, 835
Horseshoe crabs, 5-76-78
Hovering, 4-147, 5-17, 5-26-30,
5.27-29. See also Flight
Huia, 1-97, 9-39, 940
Humboldt current, 1-73
Humerus, 1-9, 1-10, 4-20
air sac of, 1-10, 4-100, 4-101
bird vs. human, 4.21
during flight, 5-5-6
Hummingbird(s), 1-72. See also specific types,
e.g., Hermit; Sabrewing; Spatu-
letail; Sunbeam
aerial displays of, 718, 7:84, 7.85
Allen’s, 4-146, 4-147
Anna’s, 4:146, 7.33, 10-107
nest of, 830
as pollinator, 10-107
song learning in, 7:32, 7.33
torpor in, 4-154, 4.155
barbule, structure of, 3-56
Bee, 1-15-16, 1-17, 8-16
bill shape of, 4:103, 4104, 9-5, 9-7, 9-23
Blue-throated, 9-16
Broad-tailed, H-29
Costa’s, 9-122
diet of, 9-28
diversity of, 1-81, 9-86, 9-5
eggs of, 8:70, 871
flight muscles of, 5-7
in folklore, H-15
foraging method of, 6-47, 6-64
heart of, 4:-154-155, 4-155t
hovering by, 5:27-29, 5.28
keel of, 4-23
migration of, 5-53-54, 5-57-58, 5-65
neck of, 1.9
nest building in, 8-56
as pollinators, 9-5, 9.7, 9-132-133, 10-107
Ruby-throated
dive display of, 7-84, 7.85
feeding of young by, 8130, 8-131
iridescence of, 3.57
life span of, 4-159t
migration of, 5-65
wingbeat rate of, 5-45
wing loading of, 5-:31t
Rufous, 5-30
songs of, 7.32, 7-41
tongues of, 4110, 4-111
torpor in, 4:154, 4155
trapline foraging by, 9-:29, 9-30

Humphrey-Parks nomenclature, 3-33-34, 3-35t
Hunting
extinctions and, 10-2-3, 10-5-15, 10-48
market, 10-11-12, 10-14-15, 10-18-20
prehistoric, H-4, 10-8
recreational, 10-97, 10-105-106
Snow Geese and, 10-43, 10-45, 10-47
Wood Duck and, 10-95-97
Huxley, Aldous, 8-10
Huxley, Thomas, E-7-10, E-31
Hybridization, 3-66
Hyoid, 4.13-14, 4-111
Hyperphagia, 5-63, 9-24
Hyperthermia, 9-18
Hypoglossal nerve, 4-42
Hypothalamus, 4-:36, 4-72
hormones of, 4.138
photoperiodism and, 4-140
Hypothermia, 9-16, 9-17
Hypothesis, 6-5, 6:96-98, 6-97

|

Iberomesornis, E-20, E-29-31
Ibis
Scarlet, 3-52-53, 6:66—67
White, 1-17, 3-24, 6.44
Ichthyornis, E-20, E-29-30, E-32
Ichthyornithiformes, E-20, E-29-30
Ichthyosaur, E-27-28, E-32
Identifying birds, 2-4-23. See also Bird watching
by behavior, 2-7, 2.8
by body proportions, 2-9-11
by field marks, 2-10-13
by flight patterns, 2-5, 2.6-7
by habitat, 2-18-19, 2.20-22
by night flight calls, 7-44-46
by plumage patterns, 2-13-14, 2-14
by posture, 2.5
by range, 2-19, 2.22
by season, 2:19-23, 2.23
by silhouette or shape, 2-2-3, 25
by size, 2-7-9, 2.8
by song, 2:14-19, 218, 7-51-52,
7-57-58, 7.57
liwi, H-5, 1-62
lleum, 4-121, 4-122
Ilium, 4.24
Immigration, 9-49, 9-50, 9-66
Imperial-Pigeon(s), 4-119
Torresian, H-15
Important Bird Areas (IBA) program, 10-113
Imprinting, 6-12, 8-125
habitat, 9-11-13, 9-14
Inbreeding, 6-94, 9:66, 9-78, 10-75-76.
See also Breeding
Inbreeding depression, 9-66, 9-78
Incest. See Breeding, incestuous
Incubation, 4-139, 8:93-104. See also Eggs
behavior during, 8:99-104
duration of, 8-96-98
nestling period and, 8-116-117, 8-117
sex roles and, 8-:99, 8-100
Incubation patch, 4-139, 8:94-96, 8-95-96
Incubation period. See Incubation, duration of
Incubation pouch, 8-95, 8 96
Indeterminate layers, 8-:90-91, 8-92
Indians. See Native Americans
Indigobird(s), 8:142, 8:145-147
Village, 7-83-84, 7-83
Individual recognition, 3-67-68, 6:17
between parents and young, 7-47, 7-53,
8-125-126
by song, 7-42, 7.43,7-47, 7-53
Infanticide, 6:59, 6-87, 6:94

Inference, transitive, 6-18
Information center hypothesis, 6:59, 6:68,
6-69
Infrasound, 4-66
Infundibulum, 4.126, 4130, 4-131, 4-133
Insects
ant followers and, 9-88-91
bird population density and, 9-59-60
bird predation on, 9-26, 9-125, 10-107
defenses of, 9-7, 9-26
disease and, 9:70, 10-58-59, 10-58
as ectoparasites. See Ectoparasites
in food chain, 9.124
as parasites in nests, 3-24, 3.25, 6-59,
8-57-58
parasitoid, 858
pesticides and, 9-125-126, 9-127
social, birds nesting near, 8:18, 819
Insectivores, 4:115-116, 5-70-71, 9-125
Insect-net theory of flight, E-16-17, E-16,
E-27-28
Insemination, 4-133. See also Copulation
Insight learning, 6-14
Instincts, 6:5-9
learning vs., 6-9t, 6:14-15
Insulin, 4-72, 4-75
Intelligence, 6:16-18, 7:67-68. See also
Brain
vocalizations and, 7:11-13
Intention movements, 6-:30-32
Interference (intraspecific), 9-39, 9-42-43
International Union for the Conservation of
Nature (IUCN), 10-6
Interspecific relationships, 9:89-91, 9-90
Intestines, 4-113, 4-120-123, 4-121, 4-123
cross-section of, 4-121
hormones of, 4-76
lymph trunk of, 4-89
Intraspecific relationships, 9-38-43
loras, 1-89
Iridescence, 3-54-57, 3-56-57. See also
Color
ultraviolet light and, 4-67-68
Iris, 1.7, 3-39, 3-41, 4-47, 4-48. See also Eye
Irruption, 5-54, 5-55, 9-116
Ischium, 4-2¢4
Islands
birds of, 1-97-98, 10-58-61, 10-60t,
10-67-73
clutch size of, 9-47-48
endemic, 9-55
problems faced by, 10-67-73
number of species on, 9-95-96,
10-71-72
species-area relationship for, 9-95, 996,
10-71, 10-72
Isolating mechanisms, 9-102
Isolation, geographic, 1-55-59, 1.57-58

Jacamar(s), 1-72, 9107
Great, 9-107
Jacana(s)
African, carrying young, 8136
nest building in, 8-56
Northern, 1-26, 6:77-79
Wattled, 4-22
Jackdaw, Eurasian, 6:19, 6-60
Jaeger(s), 1-98
breeding of, 4-143
irruptions of, 5-55
Long-tailed, 4-143, 9-81, 9-114
Parasitic, 6-48, 9-81, 9-114
Pomarine, 4-143, 9-81, 9-114
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94 Jai - Lea Index
Jainism, H-11 habitat of, 9:39, 9.95 Hook-billed, 9-:42, 9.42
Jay(s), 1-79. See also Scrub-Jay life span of, 4-159t Snail, 8-86, 10-67

Blue, 1-105 nesting of, 6-97t, 8:58-59 Swallow-tailed, 1-:20

anting by, 3-23, 6:96
baldness in, 3-38
bill and diet of, 9:23, 9.24
feathers of, 1-13, 3.55, 3.58
fledgling, 8-115
habitat of, 9-83, 9-84-85, 9-95, 9-112,
10-28t
hatchling, 3-17
head-scratching by, 3-21
learning by, 6-8, 6-9
life span of, 4-159t
mobbing call of, 7.22s, Track 19, 7-81,
Track 65
nestling, 7.3
relative size of, 2-8
seed dispersal by, 9-110
survival rate of, 8-4t
toe arrangement of, .21
vocal mimicry by, 7-81
classification of, 7.25
Gray, 4-112,9-116
hybrids of, 3-66
Mexican, 6-51
migration time of, 5-65
Pinyon
creche of, 8:126-128
habitat of, 9-120, 9-121
nestling, 8:125
seed dispersal by, 9-132
silhouette of, 2.2-3
Steller’s, 1-105
color of, 3-58
hatchling, 3-17
seed dispersal by, 9-132
Jejunum, 4-121, 4-122. See also Intestines
Jizz, 2-4
Johnson, Ned, H-38
Jones, Lynds, H-35
Journals, H-34, H-35, 10-18-19
field, 2-47-54, 2.48, 2.53
scientific, 2:61-62, 10-39
Jugal arch, 4.12
Jugulum, 1.7, 1-8
Junco(s), 1-105
Dark-eyed, 5-46-47
deflective coloration of, 3.65
dominance among, 6-24
gonads of, 4-142-143
habitat of, 2:18, 9-93, 9-113,
9-116-117
nest predation rate of, 8-9t
photoperiodism in, 4-140
races of, 1.56
song of, 7.5, 7-42
foraging method of, 6-46
tail marks of, 2-13, 3-64, 3.65
Junglefowl, Red, H-3, 1-89, 1-90

Kagu, 1-92, 1.93
Kakapo, 10-51, 10-89
Kakawahie, 10-60t
Kamao, 10-60t
Kamil, Alan, 6:12-13
Kea, 4141
Keel, 4-23, 4.92, 5.4, 5-5
Kellogg, Peter Paul, H-37-38, H-38
Keratin, 3-28, 3-55
Kestrel(s)

American, H-40

coloration of, 3-53

slope soaring by, 5-42
tail pumping of, 2-7, 2.8
territory of, 6-23, 8-14
Eurasian, 5-17, 9-65t
Mauritius, rescue of, 10-102
olfaction in, 4.64
silhouette of, 2.3
“Kettles,” 5-39
Kidnapping, 8-:128-129
Kidneys, 4125, 4-126
water conservation by, 4-127, 4-157-158
Kiff, Lloyd, 8-80-83, 8-82
Killdeer
chick of, 3.63, 4-147
defense behavior of, 6-53, 6:54
egg of, 872, 8:77, 8-96
nest of, 877
protective coloration of, 3-62, 3.63,
3-64
silhouette of, 2.3
song of, 7-82s, Track 66
Kilohertz, 7-4, 7.5
Kingbird(s)
Eastern, 3-63, 7-66
cooling by, 4153
habitat of, 9-95
migration of, 5-47
mobbing by, 651
foraging method of, 6-44
migration time of, 5-65
silhouette of, 2.2-3
Western, 7-66
life span of, 4-159t
Kingdom, 1-53
Kingfisher(s), 1-72, 1-92
American Pygmy, 9-103
Belted
fledglings
practice diving by, 8116
food availability of, 9-25
habitat of, 9-11
hovering by, 5.27
interspecific competition in, 9-56-57
nestling diet of, 8-17
nest of, 8:41, 843
range of, 9-56-57
silhouette of, 2.2-3
toe arrangement of, .21
Common, 8111
developmental periods of, 8117
foraging method of, 6-45
Green, 9-56-57
Guam Micronesian, 10-50-51
pellets of, 4-120
Pied, 6:30
Ringed, 9-56-57, 9-103
toe arrangement of, 1-21
Kinglet(s)
classification of, 7.25
Golden-crowned
habitat of, 9-116-117, 9-117
life span of, 4-159t
nest of, 8-32
Ruby-crowned vs., 2-11
Ruby-crowned, 2-10
foraging method of, 6-43, 6-44
Golden-crowned vs., 2.10, 2-11
habitat of, 9:-116
Kin selection theory, 6:93-94
Kioea, 10-60t
Kiskadee, Great, 8-57
Kite
Double-toothed, 9-91

White-tailed, 8:103, 8-104
Kittiwakes, 1-98-99
Kiwi(s), 1-92, 1-96, 5-49
Brown, E-22, 872
egg size of, 8:71, 872
evolution of, E-7, E-29-30
flightlessness of, 5-49-50
Great Spotted, 4-64
Little Spotted, 10-90
olfaction in, 4-38, 4-62, 4-64
Klee, Paul, H-9
Knopf, Fritz, 10-33
Knot, Red, 5-77
life span of, 4-159t
migration of, 5-76-78
Koa-Finch
Greater, 10-60t
Lesser, 10-60t
Koel, Long-tailed, H-21
Koilin, 4119
Kokako, 1-97
Komdeur, Jan, 6-91
Kramer, Gustav, 5-83-84, 5-98
Kruuk, Hans, 6:57
K-selected birds, 9-45-46, 9-46t
K-T event, E-13, E-25-26, E-25, E-27-30,

1-113-114

Labyrinths, 4-57, 4.58. See also Ear
Lacey Act, H-39, 10-19-20
Lack, David, 8-79-84
Lacrimal gland, 4-46
Laminar flow, 5:13, 5-15
Lammergeier, 5-66
Land birds, 1-66
Landing, 5-21, 5-26. See also Flight
Landscaping for birds, 2:24-25, 10-110-
111
Lanyon, Scott, 8-148
Lapwing, Northern, H-24
Lark(s), 1-71-72
classification of, 7.25
foot of, 1.22
foraging method of, 6-46
Horned, 9-114
flocking by, 5-45
habitat of, 9-95, 9:119
migration time of, 5-65
Sky, 7.84
Larynx, 4-91
Lascaux Cave paintings, H-6, H-7
Latham, John, H-23-24
Latin roots of biological terms, 1-47-51
Laurasia, 1-67, 1-68
Laws, conservation-related, H-39, 10-3,
10-19-25, 10-34-35, 10-90-94
Laybourne, Roxie, 3-:6-9
Lead poisoning, 4-119, 10-53, 10-56, 10-102
Leafbirds, 1-88
Lear, Edward, H-13
Learning, 6-:8-15
of concepts, 6:17-18
habituation and, 6:9-10
insight, 6-14
instinct vs., 6:9t, 6:14-15
play and, 6:19-21
of songs, 7-23, 7-:26-37
sensitive period for, 7-26
spatial, 6:12-14
trial-and-error, 6:10, 6:19
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Leg, 1-12-15, 1-14. See also Feet
bird vs. human, 1-12-15, 1-14, 4.25
bones of, 4:24-26, 4.25
color of, 3-43-44
development rate of, 8:120, 8122
heat exchange in, 4-151
muscles of, 1.16, 4:28, 4-29
Leg spurs, 4-26
Lek polygyny, H-15-16, 6:75-77, 6-75,
6. —
in Greater Prairie-Chicken, H-16,
6-81-82
in manakins, 7-18
in Ruff, H-16, 6.75
in Sharp-tailed Grouse, 9-81
territoriality and, 8-13
Lens, 4-47, 4-48
accommodation by, 4-50
Leopold, Aldo, H-39, 716, 10-20-21,
10-20, 10-82-83, 10-112
Lewis and Clark Expedition, H-29
Ley, David, 9-71
Lice, 3-24, 3-25
Life history strategies, 8:3-10, 9-2, 9-2-3,
9-43-48. See also Clutch size
Life history traits, 8:3-6. See also Clutch size;
Life history strategies
Life lists, 2:54-55
Life span, 4-71, 4-159, 4-159t
Lift, 5-10-16, 5-12-15, 5.23-25
Lift-to-drag ratio, 5-35
Ligaments, 4-6
Light waves, 3-54, 5.94-95
iridescence and, 3-56-57, 3-56
spectrum of, 3-49
structural colors and, 3-54-58
Lima, Steven, 6-50
Limiting factors, 9-10-11
Limpkin, 1-72, 8118
Linnaeus, Carolus, H-23
bird classification by, 1-:32, 1.33, 1-47,
1-53-54
Literature, birds in, H-11-13
Live birth, 4-130-132
Liver, 4-113, 4-122, 4-124-125, 4.127
Lizards. See also Reptiles
basilisk, E-16
eggs of, 8:61
evolution of, E-7-8, E-27-28
frilled, E-15
gliding, E-13, E-14, E-18, 5.3
Locomotion
on land, 1-:24-25, 1.25-27
in water, 1.28-31
Logging. See Forest habitats, logging of
Logrunners, 1-93, 7.25
Longbills, 1-93
Longclaw, Yellow-throated, 9-106
Longfellow, Henry Wadsworth, 7-1
Longspur
Chestnut-collared, 9-119
Lapland, 5-55, 9-114, 9-115
McCown’s, H-29, 9-119
Smith’s, habitat of, 9-114
Loon(s), 1-70, 2-19
Arctic, swimming by, 1-30
bones of, 4:5
Common
egg of, 8:73
life span of, 4-159t
respiration of, 4-156-157
underwater foraging by, 4-157
wing loading of, 5-:31t
folklore of, H-11
foraging method of, 6-45
migration of, 5-57

Red-throated, 9-114
Lorant, Stefan, H-22
Lore, 2-10
Lorenz, Konrad, 6-4, 6:7, 6-12, 10-109
Low pressure systems, 5-69-72
Lubbock, John, 4-66
Lumbosacral plexus, 4-39, 4-40
Lungs, 4-98-103, 4.98-99
Lymphatic system, 4.87, 4-88-89, 4-89
Lyrebird(s), 1-92, 1-94

classification of, 7.25

Superb, 1-94, 4-140

vocal mimicry by, 7-81

M

MacArthur, Robert, 9:103, 10-109
Macaw(s)
Blue-and-yellow, 8:116
Hyacinth, 1-73
life span of, 4-158
Red-and-green, 9-28
Scarlet, 9-28
Spix’s, 10-49, 10-93-94
Macroevolution, 1-37
Madagascar, 1-70, 1-87-88
Magazines. SeeJournals
Magnetic compass, 4-68, 5-89-91, 5-91. See
also Navigation; Orientation
Magnetic fields, 5-83, 5-89-91, 5.97
sensing of. See Magnetic compass
Magnetic map, 5-97-98
Magpie(s)
Australasian, 1-93, 1-95
Black-billed, 1-19, 8:36, 8-86
classification of, 7-25
claw of, E-6
folklore of, H-11
olfaction in, 4.64
Magpie-lark, 1-95, 1-96
Malar region, 1.7, 1-8
Malaria, 10-5, 10-58-59, 10-58, 10-71
Malimbe, Red-vented, 8-38
Mallard, 1-38
bill color of, 3-43
courtship display of, 6:32, 6-33, 6-35-36
domestication of, H-3
eclipse plumage of, 3-:34, 3-36
in food chain, 9-124
foraging by, 1-29, 2-7
life span of, 4-159t
migration altitude of, 5-68
silhouette of, 2.2-3
survival rate of, 8-4t
taste buds of, 4-65
vocalizations of, 7.5
weight of, 4.5
wing loading of, 5-:31t
Malleefowl, 6:70, 6-71. See also Megapodes
chick of, 8-122
Mamo
Black, 1.62
Hawaii, H-5, 1-62
Manakin(s), 1-73
Blue
courtship display of, 6-78
classification of, 7.25
frugivory and mating system of, 1-81
Long-tailed, 7-31
courtship display of, 6:85-87, 6-85
nest building in, 8:56
White-bearded
courtship display of, 6:77, 7.18
wing sounds of, 6-:77, 7-18, Track 16
Mandible, 4.11-12

Mandibular nerve, 4-41
Manus, 1.9-10
of pigeon vs. Archaeopteryx, E-11
of theropod, E-12
Map-and-compass model, 5-84, 5-97-98.
See also Navigation; Compass
mechanisms
MAPS (Monitoring Avian Productivity and
Survivorship), 9-48-49
Marine birds. See Seabirds
Marine regions, 1-:99-101, 1.99
Market hunting, 10-11-12, 10-14-15,
10-18-20
Marsh, O. C., E-14-15, E-18
Marsh habitat, 2-21
Martin
Banded, 8-46
Brown-chested, 8-46
House, 8:34, 835, 8-46
Purple
life span of, 4-159t
nest of, 8-46, 8-49, 8:59
wing loading of, 5-31t
Rock, 8-46
Masked-weaver
African, nest of, 833
Northern, 8:76
Massing behavior, 6:54-55, 6-54
Mathews, F. Schuyler, 7-48
Mating systems, 6:68-79. See also Breeding
Maxillary nerve, 4-41
Mayr, Ernst, 10-109
McClosky, Robert, H-13
McDonald, David, 6:85-87
McGregor, Peter, 7-49
McQueen, Larry, H-40
Meadowlark(s)
bill of, 2-11, 4-109
Eastern, 10-30
Breeding Bird Survey data for, 9-63
convergent evolution and, 9-106
decline of, 10-30-35
habitat of, 9-94-95, 10-28t, 10-30-35
nesting guild of, 9-103
nest of, 835
vocalizations of, 7-:37, 7-86t
Western vs., 7-66
eggs of, 872, 8:96
silhouette of, 2.3
tail of, 2-13
Western, 10-33-35
Eastern vs., 7-66
habitat of, 9-119, 10-28t, 10-33-35
vocalizations of, 7-:37, 7-86t
Medulla oblongata, 4-37, 4-38
Megapodes, 1-93, 4-132. See also Brush-
turkey; Malleefowl
egg laying in, 8-78
flightless period of, 8-124
hatchling, 8:120, 8-122
nests of, 4-132, 6:70, 6-71, 8:1-2,
8-93-94
Melanin, 3-50-51
granules of, 3.55
lack of, 3-52, 3.53, 3-58
Meninges, 4:36, 4-39
Merganser(s)
bill of, 4-104, 4-106
Common, family of, 8118
Hooded, 6-45
Red-breasted, 5-45, 8:123
Merkel, Friedrich, 5-89
Merlin, 2-4, 6:61
Merriam, C. Hart, H-32
Merriam, Florence, H-27, H-34, 10-19
Mesites, 1-87
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Mesotocin, 4-72, 473
Messiaen, Olivier, H-18
Metabolic exchange, 4-87
Metabolism, 4-144-158
basal, 4-144-145
bird vs. mammal, 4-145
energy needs and, 9-:23-24
hovering flight and, 4147
migration and, 5-64
rate of, 4-145-146

Metapopulation dynamics, 10-77-78, 10-79

Metatarsus, 1.14
Meyer, Hermann von, E-2—-4
Microevolution, 1-37
Migration, 5-51-78
altitudes of, 5:66-68, 5-67
annual cycle of, 5-61-63
Aristotle on, H-2
breeding and, 4-140-141
compass mechanisms for, 5-:84-92,
5.85-88, 5.91
daily timing of, 5-65-66
early studies on, H-32-33, H-36
evolution of, 5:54-61
fat bodies for, 5-:64-65, 5-64
flight and, 5-1-2
flocking and, 5-46-47
food resources and, 5-54, 5-55t, 9-33
genetic control of, 5-56, 5-59-61, 5.62

navigational maps for, 5-92-98, 5.93, 5.96

night, 5-:65-66, 5-69, 5-92
night flight calls during, 7-42, 7-44-46
partial, 5-56
patterns of, 5:52-57, 5-53-55
physiology of, 5-63-65, 5-64
polarized light cues for, 5-92, 5-94-95,
5.95
progress of, 5:68-69
routes for, 5.52, 5.73, 5-75-78
hawks near the Great Lakes, 5-74
seasonal, 5:51-52, 5-57-58
site fidelity and, 5-75-78
survival and reproductive success with,
5-54, 5-55t
transequatorial, 1-103
vertical, 553
weather and, 5-69-73, 5.69-72
Migratory Bird Treaty Act, H-39, 1-3, 10-20
Migratory program, 5-79
Migratory restlessness, 5-60, 5-61, 5-81,
5-84, 5.87,5-89
Milk, pigeon’s. See Crop milk
Miller, Alden, H-38
Miller, Olive Thorne, H-27
Millerbird, 10-60t
Mills, Harold, 7-46
Mimicry
of alarm calls, 7-84
in brood parasites, 7-83-84, 7-83,
8-145-148
of eggs, 8:145-146, 8147
of snakes, 6-52, 653, 7-11
of songs, 7-81-83, Tracks 63-67, 7-82s
Mineral deficiencies, 9-28-29
Mineral licks, 9-28
Mites, feather, 3-24, 3.25
Mitigation bank, 10-93
Mitochondria, 1-44, 1-44
Moa, E-23, E-24, E-29-30, 1-96-97, 5-49,
10-6
Mobbing, 2-26-28, 2-28, 6:50-51, 6-51,
6-57-58
calls for, 7-20, 7.22s, 7-84
colonial nesting and, 6:57-58, 6-58
creches and, 8:127
hypotheses explaining, 6-57t, 6:57-58

Mockingbird(s), H-23, 1-72
classification of, 7.25
Northern, 3-63

courtship display of, 6:34
habitat of, 9-112
mobbing by, 6:51
parental care in, 6:70

songs of
mimicry in, 7-81-82, 7.82s, Tracks
63-67
repertoire of, 7-19, 7-:27, 7-86t,
7-87-89

territoriality of, 7-69, 8-14, 9-39
territory call of, 7-69
silhouette of, 2.2-3
Socorro, 10-70
tail of, 2:13
Molts, 3-28-38, 3-34. See also Plumage
annual, 3-29-30
naming systems for, 3-33-34, 3-35t
progression of, 3-34-38, 3.37
of Scarlet Tanager, 3-34
shock/fright, 3-38
Monarch, Rarotonga, 10-51
Monarch butterfly, 6.9

Monitoring Avian Productivity and Survivor-

ship (MAPS), 9-48-49
Monocrotophos (pesticide), 10-54-55
Monogamy, 3-69, 6:68-73, 6-73, 6-81
Monotremes, 8:60, 8-61, 8-:93
Moorhen, Common, 8118
Morphs, 9-42, 9-81. See also Sexual dimor-

phism
Mortality rate, 9-49, 9-50, 9-64-65, 9-65t,

9.69

extinction and, 10-39-40
Motmot(s), 1-72
feathers of, 3.12
Turquoise-browed, 6-8, 6:15, 622
Mousebird(s), 1-85
Speckled, 1-85
Mouth. See Oral cavity
Movement
intention, 6-30
on land, 1-24-25, 1.25-27
in water, 1-28-31, 1-28-30
Mudnest builders, 1-93, 1-95, 1.96
Muir, John, H.26, H-32, 10-19
Mulder, Raoul, 6-80-81
Murre(s), 1-99
Common, 1-100
eggs of, 8:73, 8-76, 8:103
Thick-billed, 6-59, 6-59, 6-:68, 8:125
Murrelet(s), 1-99
Ancient, 2-14
Craveri’s, 1-99
Muscles, 4-26-31. See also specific muscles,
e.g., Pectoralis
atrophy of, 4-27
bird vs. mammal, 4-160t
cardiac, 4-31
ciliary, 4-47, 4-48, 4-50
fibers of, 4:26, 5-7
flight, 5.5-6, 5-7
involuntary, 4-28
skeletal, 4-26-28, 4.27-30
smooth, 4-:28-31
supracoracoid, 4-21, 5.6-7
syringeal, 4.93, 4.95
types of, 4:26
voluntary, 426
Music, birds and, H-13-19, 7.48—49. See
also Song
Mustache, 1-7, 1-8
Mutations, 1-36, 1-41
Mutualism, 991, 9-132-133

Dodo and, 9:133, 9-134
sicklebill and, 9-5, 9.7
Mycoplasmal conjunctivitis, 9-71-74, 972
Myna(s), 1-91
Bali, 10-51
Myoglobin, 5-7
Myzomela, Red-collared, 1-95

N

Nape, 1.7
Naris. See Nostrils
Nasal cavities, 4-90-91
National Park Service, 10-:20
Native Americans, H-4-5, H-4
birds in art of, H-7
birds in music/dance of, H-13-16,
H-14-16
birds in religion of, H-9-10, H-10
Natural selection, 1:34-36, 5:6—7, 5-66,
6-22, 6:28-30, 8-3.
See also Evolution
Nature Conservancy, 10-21, 10-86, 10-88,
10-103-104
Nature preserves, design of, 10-78-81,
10-80
Navigation. See also Orientation
homing ability and, 5-79-84
inertial, 5-82
maps for
magnetic, 5-97-98
olfactory, 5-92-97, 5.93
olfaction and, 4-67, 5-92-97, 5.93
true, 5-83
vector, 5-79-80, 5-81
Nearctic region, 1.70, 1-71-72
Neck, 1.7-9, 1-8, 4-15. See also Head
Neognathous birds, E-21, E-23, E-:25
Neoteny, 5-51
Neotropical migrants, 1-71, 5-58-59
decline of, 10-27, 10-32, 10-35
Neotropical region, 1-70, 1-72-81
Nerves, 4-31
cranial, 4-31-32, 4-37, 4-40-42
spinal, 4-31-32, 4:39-40, 4-39, 4-42-45
Nervous system, 4:31-45. See also Central
and Peripheral nervous system
autonomic, 4:28, 4:31, 4-43-45, 4.44
bird vs. mammal, 4-160t
central vs. peripheral, 4-36, 4-43
parasympathetic, 4-43, 4-44, 4-45
structure of, 4-31-32
sympathetic, 4-43, 4-44, 4-45
Nest(s), 8:15-59
of American Crow, 831, 8-76, 8-107
of American Kestrel, 6-23, 6:97t
of American Woodcock, 8-103, 8-119
of BlueTit, 82
building of, 8-15-18, 8-:50-57, 8-51-56
communal nests, 8-40
duration of, 8-57
evolution of, 844, 846, 8-47
mud nests, §-34-35
sex roles and, 8:56-57, 856
tunnels, 8-42-44
of Clapper Rail, 8-102
collections of, 8-83
colonial, 1-106, 6-23, 6:57-59
of Common Eider, 4-149
communal, building of, 8-40
defense of, 6:52-54, 6-52,
8:134-136, 8-134, 10-63
egg burial in,” 6-43, 8-149
evolution of, E-26
functions of, 8:18-20
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Nest(s) (Continued)
of Golden Eagle, 8-81
helpers at. See Helpers at the nest
of Killdeer, 8-77
lack of, 8-26-27, 8-73
linings of, 8:47-50, 8-48-50
materials for, 8:16—17. See also Nests,
types of

of megapodes, 4-132, 6:70, 6-71, 8:1-2,

8122
of Mew Gull, 875
of Montezuma Oropendola, 6-74
mud, building of, 8§ 34-35
near aggressive insects or birds, 818,
819
of Oilbird, 8132
parasites of. See Ectoparasites; Brood
parasites
of Piping Plover, 874
predation rate on, 8-9t, 8-10, 8-:89
predators of, 8-7-8, 810, 8-18-20
bird feeders and, 9-33
of Red-tailed Hawk, 8-131
reuse of, 8:17, 8:57-59
of Rufous Hornero, 4-142, 8-:34, 835
sanitation of, 8:136-139, 8-138
sapsuckers and, 9-128-129
of seabirds, 6:59, 6:68, 6-69
sharing of, 8:17
spacing of, 622, 6-23, 8:99, 8100
“sperm,” 4:133
tunnels, building of, 8-42-44
types of, 6:68, 6-69, 8-24-45
weaving of, 853
Nest boxes, 2-24-25
Nestlings. See Young
Nest sites
diversity of, 8:16, 8:20-21
seasonal changes in, 8-22-23, 822
selection of, 8-23, 8-24, 825
Neuroglia, 4:36
Neurons, 4-:32-35
motor, 4-33-34
neurosecretory, 4:73
reflexes and, 4-34-35, 4.34-35
sensory, 4-33-34
structure of, 4.32
Niche. See Ecological niche
Niche shifting, 9-103-104, 9-105
Nictitating membrane, 1.7, 4-46-47, 4-47
Nielsen, Bonnie, 7-50
Night flight calls, 742, 7-44-46, 7.45s
Nighthawk(s)
Common, 5-46
foraging method of, 6-44
gular fluttering by, 4-153
Lesser, 9-122
Night-Heron, Black-crowned, 8-4t
Nightingale(s)
Common
song of, 618, 7.26, Track 21, 7-87
territory of, 814
in music, H-18
Nightjar(s), H-10
Puerto Rican, 10-9, 10-10
Standard-winged, 3-15
torpor in, 5-51
Nino, El, 1-105, 4-109
Noddies, 1-98
Nomenclature. See also Classification
for naming plumages, 3-33-34, 3-35t
Norbeck-Audubon Act, 10-20
Norberg, Ulla, E-19-20
Norepinephrine, 472, 4-75
North American Breeding Bird Survey. See
Breeding Bird Survey

North American Waterfowl Management
Plan, 10-97
Northeaster storms, 5.72
Nostrils, 1-6, 1-17, 3:40, 3-41. See also Olfac-
tion
salt glands and, 3-40, 4-158, 4-158
Notetaking, 2:47-55
Nottebohm, Fernando, 4:139
Nucleus, 1.44
Nukupuu, 1-62, 10-60t
Nunbird, Black-fronted, 9-91
Nutcracker(s)
Clark’s, 9-132
foraging method of, 6-48
habitat of, 9:116, 9-117
Lewis and Clark and, H-29
memory in, 6:12-14, 6-12-13
seed dispersal by, 9-132
tail shape of, 1-19
classification of, 7-25
Nuthatch(es), 1-69, 1-72
Brown-headed
tool use by, 6:11
classification of, 7-25
foraging method of, 6-44, 6-48
nest cavities of, 8-44
Red-breasted, 2-11
habitat of, 9-116-117
mobbing call of, 7.22s, Track 19
White-breasted vs., 2-11
Rock, nest cavity of, 8-44, 8-45
silhouette of, 2-2-3
sittellas vs., 1.92, 9-108
White-breasted, 2-11
convergent evolution and, 9-108
courtship display of, 6:34
habitat of, 9-93, 9-95, 9-113, 9-118,
10-28t
locomotion of, 1.25
nest of, 8:48
niche of, 9:83, 9.84-85
Red-breasted vs., 2-11
threat display of, 6-27
Nuttall Ornithological Club, H-31-32

O

Observation records, 2-44-55,
2.47-48, 2.53
of rare birds, 2-54
Occipital condyle, 4-16
Ocean currents, 1-103-105, 1-105
Oculomotor nerve, 4-41
Oilbird, 1-72, 1:74, 4-63
diet of, 8:132
echolocation by, 4-62, 4-63, 4-66, 8-132
nestling, 8152
nest of, 4.63, 8-:29, 830
Oil gland, 3-20
Oil spills, 8-:68-69
O'Keefe, Georgia, H-9
Olfaction, 4:38, 4:62-65, 4-64. See also
Nostrils
extrasensory, 4-:66-67
navigation by, 4-67, 5-93-97
ophthalmic nerve and, 4-41
Olfactory lobes, 4-:36-38, 4-37
of bird vs. other vertebrates, 4-38
sizes of, 4-38, 4-64
Olfactory nerve, 4-37
Olomao, 10-60t
Omao, 10-60t
Omnivores, 9-123
Oniki, Yoshika, 9-91
Oo

Bishop’s, 10-60t
Hawaii, H-5, 10-60t
Kauai, 10-60t
Oahu, 10-60t
Ooaa. See Oo
Oblogy, 8-80-83
Operational sex ratio, 9-80-81
Operculum, 3-40, 3-41
Ophthalmic nerve, 4-41
Optical quality, 2-36-38, 2-36
Optic chiasma, 4-41
Optic lobe, 4:36, 4-37
of bird vs. other vertebrates, 4-38
Optic nerve, 4-37, 4:38, 4-41, 4-48, 4-49
Oral cavity
anatomy of, 4-112
digestive system and, 4-103
nasal cavities and, 4-90-91
Oral flanges, 3-43, 7.83, 8:107, 8:120
Orbit, E-7, 4-11
Orders of birds, 1.52, 1:61-64, 1-63,
1-107-112
Organ systems, 4-2-3. See also specific types,
e.g., Nervous system
Orians, Gordon, 6:70
Oriental region, 1.70, 1-88-91
Orientation, 5-79-98, 5-80-81. See also
Navigation
magnetic compass for, 5-89-91, 5-97-98
polarized light for, 5-92, 5-94-95, 5.95
star compass for, 5-86-87, 5-87-88
sun compass for, 5-84-86, 5-85-86
Orientation cage, 560, 5-61
Oring, Lewis, 673
Oriole(s), 1-72, 1-79
Altamira, nest of, 8:17
Baltimore
albino, 3.53
Bullock’s and, 7-66
habitat of, 9-94-95, 10-28t
nest of, 833
niche of, 9-83, 9-84-85
Orchard vs., 2-14
bill of, 2-11, 4-109
Bullock’s, 7-66
classification of, 7.25, 7-66
foraging method of, 6-47
Orchard, 2-14, 5:47, 8-151t
Ornaments, 6-81-85, 6-81. See also Plumage
hypotheses regarding, 6-84t
Ornithischian dinosaurs, E-8-9,
E-27-28, E-32
Ornithology, H-19-41, 1-3
to 17th century, H-19-22
18th century, H-23-25
19th century, H-25-35, 10-18-19
20th century, H-35-41, 10-19-25
academic programs in, H-37-39
ethology and, 6-7
organizations for, H-31-35
resources for, 2-58-65
Ornithopter, 5-8
Ornithurae, E-20-21, E-29-30
Oropendolaf(s), 4:109
Chestnut-headed, 8-57, 8-143
Montezuma, 6-74
Oscillograms, 7-4-7, 7.7-8
Oscines, 1-75. See also Songbirds
taxonomy of, 7.25
Osprey
DDT and, 10-52
foot of, 1.20, 3-44, 3.45
foraging method of, 6-45
nest of, 8:17, 857
toe arrangement of, 1-20, 1.21
Ossification, 4-6, 4-10
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Ostrich, E-22, 1-83, 8-124
adults and young of, 8-124
in Bible, H-9
cranial kinesis in, 412
distraction display of, 6-53
distribution of, 1-67-69
egg of, 8:70-71, 871
evolution of, E-29-30
eyes of, 4-45, 4-46
feathers of, E-10, 3-12
flightlessness of, 5-49
foot and toes of, 1-15, 4-26
gizzard of, 4119
groups and predation in, 6:60
heart of, 4-154, 4-155t
human uses of, 10-105
intestines of, 4-122
leg of, 3-43
lymphatic system of, 4-89
pterylosis of, 3-2

Ostrom, John H., E-10, E-16-17, E-31

Ou, 10-70
adaptive radiation and, 1-62
decline of, 10-60t, 10-69, 10-70
Outbreeding depression, 9:66-67
Ova. See Eggs

Ovary, 4-75, 4-126, 4-128-130, 4-131

hormones of, 4.72, 4-75, 4-138
Ovenbird. See also Ovenbirds

habitat of, 9-93, 9-94, 9-113, 10-28t

nest of, 8:34, 835
nest predation rate of, 8-9t
patterning of, 2-14
relative abundance of, 9-101
site fidelity in, 5-75
song of, 7-2, 7-86t

flight, 7-85, Track 68

individual recognition and, 7-42, 7.43
Ovenbirds (Fumariidae), 1-73, 179, 7.25.
See also Hornero, Rufous

Oviduct, 4126, 4-130, 4-131

Owl(s), 1:79, 1-:91. See also Screech-Owl;

Pygmy-Owl
Barn
brood of, 897
down of, 3.7
facial disc of, 1.23
hearing of, 4.56, 4-62

night flight call of, Track 37 (7-45)

pellets of, 4-120

wing loading of, 5-:31t
Barred

nest of, 8-17

song of, 2:16, 7-5

wing shape of, 5-38
Boreal, 4-56

breeding time of, 812

clutch size of, 887

ears of, 4-56
Burrowing, 4.54

habitat of, 9-119

life span of, 4-159t

neck flexibility of, 4-54
claws of, E-6
developmental periods of, 8117
ears of, 4-55-56, 4-55-56
Elf, 6.51,9-122
eyes of, 4-49, 4.54
feathers of, 3-13, 3-15, 4-55
in folklore, H-10, H-11, H-12
foot of, 1-:20, 1-21, 3-44, 3-45
foraging method of, 6-45
Great Horned

aggression by, 6-54

breeding time of, 8-11, 9:37

ears of, 4-55

foraging method of, 6-45
habitat of, 9:111
hearing of, 4-61-62, 461, 7-16
life span of, 4-159t
nestling, 8-110
nest of, 8:17, 8-58
Peregrine Falcon and, 10-100
Spotted Owl and, 9-101
threat display of, 6-27
vocalizations of, 7.5
gular fluttering by, 4-153
hearing of, 455, 4-56, 4-62
Long-eared, E-6, 3-64, 4-55
migration of, 5-57
mobbing of, 2:27-28, 2.28
neck flexibility of, 454
Northern Spotted, 10-92
dispersal of, 9-13, 9-15
habitat of, 9:76, 9-77, 9-101
metapopulation models of, 10-78
protection of, 10-92
predator/prey cycles and, 9-37
Short-eared
courtship dive of, 7-18
in food chain, 9.124
wing shape of, 538
skull of, 4-49
Snowy
breeding of, 4-143
clutch size of, 887
habitat of, 9:114, 9-115
irruptions of, 5-55
prey cycles and, 9-37
winter territory of, 8-14
Tawny, egg of, 873
Tengmalm’s. See Owl, Boreal
vision of, 3-61, 4.51
Owlet-nightjars, 1-92
Oxidation, 4-86
Oxpecker(s), 1-87
Red-billed, 1-87
Oystercatcher(s)
American, 10-115
foraging vs. breeding of, 6:69
preening by, 3-19
young of, 8:119
bill of, 4-104, 4-105
foraging method of, 6-45

P

Pacemaker, 4-79-80
Pair bond, length of, 6-72. See also Breeding
Palaeognathous birds, E-21-25, E-22-23
Palate, E-23, 4112
Palatine bone, E-23, 4.12
Palearctic region, 1-69-71, 1.70
Palila, 10-60t
Palmchat, 1-73
Palm-Swift, African, 8-32, 834
Pancreas, 4.71-72, 4-75-76, 4:122
Pangea, 1-:67, 1-68
Pantanal, 1-73
Panting, 4-153
Pantropical, 1-81
Papi, Floriano, 5-92-93, 5-96
Papillae
of deferent ducts, 4-128, 4-129, 4-133
feather, 3:26, 3.27
foot, 3-44, 345
Parabronchi, 4.98-100, 4-102
Parachuting vertebrates, E-13, E-14, E-18,
E-19, 5.3
Parakeet
Carolina, H-33, 10-12, 10-13

Mauritius, 9-133
Paramo, 1-74, 1.75
Parasites, 9:91
brood. See Brood parasites
external. See Ectoparasites
Parasitoids, 8:57-58, 8-58
Parasympathetic system, 4-43-45, 4-44. See
also Nervous system
Parathormone, 4.72
Parathyroids, 4-71-72, 4-74
Parental behavior, 8:130. See also Feeding be-
havior, parental; Helpers at the
nest; Incubation; Nests; Young
defensive, 8-134-137
precocial young and, 8-123, 8-124
recognition of young and, 8:125-126
siblicide tolerance, 6-87-88, 6-87
Parker, Ted, 7-52
Parrot(s)
colors of, 3:58-59, 3-62
distribution of, 1-79-81, 1-91, 1-93
Grey, 6-116
intelligence of, 6:16-18, 7:67
life span of, 4-158
hypoglossal nerve of, 4-42
Imperial, 10-48
intelligence of, 6:16-18, 7-41, 7-67
life span of, 4-158
migration of, 5-53, 5-57-58
olfaction in, 4-64
taste in, 4-65
toe arrangement of, 1-21
vocalizations of, 7:32, 7-41
White-fronted, playing by, 6-:20
Parrotbill, Maui, 10-60t, 10-103-104,
10-103
adaptive radiation and, 1-62
Parrotlet
Green-rumped, 8-15
Spectacled, 8:127
Partners In Flight, 10-86-88, 10-87
Partridge(s), 1-89
Gray, 9-95
Parula, Northern, 10-28t
Passeriformes, 1-66. See also Passerines
evolution of, E-29-30
taxonomy of, 7.25
Passerines, 1:66. See also specific types, e.g.,
Crow
body temperature of, 4-146
cervical vertebrae of, 4-15
developmental periods of, 8117
evolution of, E-26, E-29-30
migration of, 5:65-66, 5-67, 5-:68-69
skull of, 4-10
sperm of, 4-128
syrinx of, 4.95-96
taxonomy of, 7.25
toe arrangement of, 1.21
Patagium, humeral, 1-11
Patuxent Wildlife Research Center, H-41
Peacock. See Peafow!
Peafowl, 1-89
feathers of, 3-54-55, 3-57
Indian
display of, 3-10
feathers of, 3.12
mating by, 6-83
sexual selection in, 6:82-85
mating by, 6-75
Peal, Charles Wilson, H-27
Peale, Titian, H-29-30
Pearson, T. Gilbert, 8-80
Pecking order. See Dominance hierarchies
Pecten, 4-47, 4-48
Pectinate claw, 3-46
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Pectoral girdle, 4-19-21, 5.4
flight muscles of, 5.6
sternum and, 4-19-20
Pectoralis muscle, 4-28, 4.29-30, 5.6, 5:7
“Pee-Wit,” H-24
Pelagic birds, 1-98
foraging vs. breeding of, 6-:68, 6-69
storms and, 5-72
Pelican(s), 1-98
American White, 5-33
creches of, 8:125, 8:127
feeding of young by, 8130
group foraging by, 6-63, 6-64
life span of, 4-159t
Brown
bill of, 4-104, 4-106
flight formation of, 5-47
foraging method of, 6-45
foot of, 1.22
gular fluttering by, 4-153
Peruvian, 1-105, 8-13
playing by, 6-:20
salt glands of, 4-158
soaring by, 5:39
Pelican Island (Fla.), H-:39, 10-20
Pellets, 4-119-120, 4-120
Pelvic girdle, 4.7-8, 4-24, 5.4
of Archaeopteryx, E-11
Penduline-Tit
Eurasian, 8-:99, 8-100
Southern, 8:36, 8-37
Penguin(s), 1-98, 1-100
Adelie, 6-38, 8:125, 8127
bones of, 4:5
Chinstrap, 1-100
creches of, 8:126-127
distribution of, 1-67, 1-100
Emperor, 4117
breeding of, 4116, 4-117, 4-141, 8-1
creches of, 8:116, 8126
crop milk of, 4-116, 8-1, 8-133
diet of, 4116
hatchling, 4-116, 4.117
incubation by, 4-117, 8:1, 8:101
locomotion of, 1.27
nestling, 8110, 8:116
Gentoo
creches of, 8:126
nest of, 8:27
swimming by, 1-30
Humboldt, 1-104
Jackass, 1-104
King, 8116, 8:126
migration of, 5-57
respiration by, 4-156
swimming by, 5-49-50, 5-50
vision of, 4-50
wings of, 4-23
Yellow-eyed, 8-4t, 8-6
Pennant, Thomas, H-23
Pepperberg, Irene, 6:16-18, 6-16
Peppershrike, Rufous-browed, 9-2, 9-4
Perching birds, 1-66. See also Passerines
Perching mechanics, 1-15, 1-16
Perdeck, A. C., 5-79, 5-80
Pericardium, 4-80
Peripheral nervous system, 4-31, 4.36, 4-39,
4-40-43. See also Nervous system
central vs., 4-36, 4-43
Pesticides, 10:51-56, 10:111. See also DDT
banning of, 10-23-25
bioconcentration of, 9:125-126, 9-127
Rachel Carson and, 9-48, 10-23
Dickcissels and, 10-32-33
eggshell thinning from, 8-81-82,
9-75-76, 10-52-53

Peregrine Falcon and, 8-81-82, 9-75-76,

10-52-53
Swainson’s Hawks and, 10-54-55

Peterson, Roger Tory, H-40, 2-15, 10-21
field guides of, H-36-37, H-37, 2-13,
2-58
Petrel(s), 1-98, 1-100-101. See also Storm-

Petrel; Diving-Petrel
Bonin, 4-64
olfaction in, 4:-64-65
salt glands of, 4158
soaring by, 5-44

Petrie, Marion, 6-82-83, 6-85

Pettingill, Olin S., Jr., H-37

Pewee, Greater, 8-9t. See also Wood-Pewee
Phainopepla, 8-13-14, 9-122

Phalanges, 1.9-10, 4-21-22, 4.25.

See also Foot; Wings

bird vs. human, 4.21
Phalaropes, 1-98
foraging method of, 6-47
incubation by, 8-99
mating system of, 6:77-79
nest building in, 8:56
Phallus, cloacal, 4-89, 4-128, 4-129, 4-133,
4-139
Pharynx, 491, 4-112
Pheasant(s), 1-89, 1-93
Argus, 6-33
feathers of, 3.12
foraging method of, 6-46
hatchling, 3-17
Ring-necked, 1-19, 9-95
Philopatry, 9:65-66
benefits of, 6:89-90t
in Canvasbacks, 9-66
Phoebe
Eastern
bill of, 2-12
brood parasite effect on, 8:151t
feeding of young by, 8-132
head pattern of, 2-14
nest building by, 8-55
nest predation rate of, 8-9t
site fidelity in, 5-75
song of, 7:32, 7:74, 7-86t, 7-88s,
Track 69
dawn, 7-88s, Track 69
syrinx of, 4-94, 4.95
winter distribution of, 956
foraging method of, 6-44
Say’s, 2-14
Phoenix, H-9
Photoperiodism, 4-140-141, 5-63, 9-37
Phylogeny, 1-32-33
Phylum, 1-52
Physiographic regions, 10-86, 10-87
Phytoplankton, 1-101, 1-103, 4-64.
See also Plankton
Pierce, Wright M., 8-81
Pigeon(s), 1-72, 1-79, 1-89, 1-93.

See also Imperial-Pigeon
Archaeopteryx (skeleton) vs., E-11
barometric pressure sensing by, 5-72
developmental periods of, 8117
esophagus of, 4-113
hearing of, 466
homing, 5:79-98, 5-83, 5-96. See also

Navigation
intelligence of, 6:16-18
Nicobar, 10-51
Passenger, 10-1-3, 10-3-4

extinction of, H-33, 6-67, 9-75,

10-2-3, 10-11-12, 10-38

nestling weight gain, 8:112-114
original distribution of, 10-3

roosting by, 6:66
“Prairie,” 10-12
respiration rate of, 4-156
Pigeon’s milk. See Crop milk
Pigments, 3:50-54. See also Colors
Pineal gland, 4-68, 471
Pinyon-juniper woodland, 9-120, 9-121
Pipes, Indian, H-10
Pipit(s), 1-72
American, 9-114-115
migration time of, 5-65
Sprague’s, 9-119
Pipped egg, 8-105
Pishing, 2-26, 2.27
Pitelka, Frank, H-38
Pitta(s), 1-90, 7-25
Banded, 7-31
Pituitary gland, 4-36, 4.37, 4.71-72,
4.72-73, 4-138, 4-140
Plague, duck, 9-70
Plankton, 1-101-105, 1-104
seabirds and, 1.104
upwelling of, 1-103-105, 1-103-105
Plantcutters, 1-73
Plasma, 4-86, 4.87
Platelets, 4-88
Plateosawrus, E-9, E-27-28, E-33
Play, 6:19-21, 6-19-21
Plesiosaurs, E-27-28, E-32
Plexuses, 4:39, 4-40
Pliny the Elder, H-11, H-19-20
Plover(s). See also Golden-Plover
Blacksmith, 8-135
Egyptian, 8-94
foraging method of, 6-46
Lesser Golden, 4-26
Magellanic, 1-72
Piping, 10-64
defense behavior of chick, 6.52
distribution and protection of,
10-64-65, 10-64
nest and eggs of, 8-48, 8-74
Snowy, hatchling, 8-117
wing spurs of, 4.22
Plumage, 3-33. See also Feathers
alternate, 3-33, 3.34, 3-42
basic, 3:33
definitive, 3-30-33
eclipse, 3-34, 3.36
elaborate ornaments of, 6:81-85, 6-81
feather wear and, 3-30
fluffing of, 9-17
juvenal, 3-27, 3-29, 8:107, 8-108-109,
8:-112
of Mallard, 3.36
maturation of, 3-32-33, 8-123
molts of, 3-28-38, 3.29-31, 3-34
naming systems for, 3-:33-34, 3-35t
patterns of, 2-13-14, 2.14
classification using, 7-58
subadult, 3-30-33, 3-31
supplemental, 3-33
Pochard, Madagascar, 10-61
Podotheca, 1-20
Poisoning
cadmium, 10-108
lead, 4:119, 10-53-56, 10:102
Polarized light, 4-68, 5-92, 5-94-95, 5.95
Pollution, 10-23, 10-51-57, 10-108
Polyandry, 6-77-79
nest building and, 8-56
sex ratio and, 9-80
Polygamy, 6-:79-80. See also Polyandry;
Polygyny
Polygyny, 6-68, 6-:73-77. See also Lek polygyny
in Bobolinks, 9-12
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Polygyny (Continued)
female-defense, 6-74
resource-defense, 6:73
sex ratio and, 9-80
song and, 7-71, 7-76, 7-80-81
Polymorphism, 9-42, 9-80-82, 9-82
Pompeii, H-19, H-20
Poorwill, Common, H-10
rictal bristles of, 3-17
torpor and, 451, 4-153-154, 4.154
wing noises of, 7-17-18
Poo-uli, 10-103-104
Populations, 1-45, 9-3, 9-48-82. See also
Extinction; Conservation
Allee effect on, 10-38-39
density of, 9:58, 9-59-78
body size, diet, and 9-58
determination of, 9-60-62, 9-63
dynamics of, 9-49, 9-50, 9-62-78
in habitat fragments, 10-71-74
on islands, 10-67-71
geographic distribution of, 9-49-58,
9.51-57,10-61-67
increases or expansions of, 9-50-56,
9.50, 9-54-55, 10-40-43
in Snow Geese, 10-40-47, 10-42
local vs. regional, 9-49
modeling of, 10-77-78, 10-78-79
monitoring of, 9-60-62, 9-61-63, 1076,
10-97, 10-112
regulation of, 9-48, 9-49, 9-67-75, 9-69
relict, 9-57-58
size of, 9-49. See also Populations, density of
small, 9-76-78, 9-79,10-67-74. See also
Extinction
genetic problems of, 9-77-78,
10-74-75
structure of, 9-49, 9-80-82
Population viability analysis (PVA),
10-77-78, 10-78
Porphyrins, 3-51-52
Portal systems, 4-85
Post-hatch brood amalgamation, 8-128-129
Potoo(s), 1-72
Great, 8-27
Potts, Wayne, 6-87
Powder downs, 3-18
Pox, avian, 9-70, 10-5, 10-58, 10-71
Prairie-Chicken
Attwater’s, 10-36. See also Prairie-Chicken,
Greater
booming sacs of, 4-113-115, 4.114
Greater, H-16
Attwater’s subspecies of, 10-36
decline of, 9-58, 10-36
habitat of, 9-119, 10-28t
Heath Hen subspecies of, 9-78, 9-79
inbreeding in, 10-76-77
lek polygyny in, H-16, 6:81-82
Native American dance imitating, H-16
Lesser, 9:119, 10-88
Precocial young. See Young, precocial
Predators/Predation, 6-50-59, 6-68
bird feeders and, 9-32-34
detection of, 6:55-56, 6:60, 8:127
grassland, 10-35
groups of, 6:62-65, 6-62, 6-64
introduced, 10-49-51, 10-50
on islands, 10-49-51
nest, 8-7-9, 810, 8-18-20, 8-56, 10-35
bird feeders and, 9-33
defense against, 6-52, 6:53-56,
8:134-136, 8-134-135, 10-63
rate of, 8-:9t, 8:89
population density and, 9-69
prey cycles and, 9-37

prey groups and, 6:59-62, 6-62
Preening, 3-4, 3-18-20, 3.19
displacement, 6-32
oil gland for, 3.20
pectinate claw for, 3-46
Prefixes in biological terms, 1-48-51
Premaxilla, 1-6, 3-39, 4.11
Pressure, dynamic/static, 5-11-13, 5-12
Producers, 9:123-125, 9-124
Productivity, 9-92-93
primary, 9-87
Progesterone, 4-72, 4-75
Project FeederWatch, H-40, 10-112. See also
Bird counts
House Finch eye disease and, 9-72-73,
9.73
Varied Thrush data from, 968
Prolactin, 4-72, 4-73
Protarchaeopteryx, E-7, E-29-30
Proteins, 1-:41
electrophoresis of, 1-43
synthesis of, 1-42
Protoavis, E-5, E-29-30, E-32
Protoplasm, 4-144
Proventriculus, 4113, 4-118
Proximate factor(s)
in bird behavior, 6:2-15, 6-4
design of research and, 6-96
photoperiod as, 8-11, 9-37
in the timing of breeding, 8:11, 9-:37
Prunellidae, 1-70, 1.71
Pseudo-babblers, 1-93, 1-95
Pseudosuchian thecodont hypothesis,
E-7-10, E-20, E-27-28, E-32-33
Ptarmigan
feet of, 3-44
population cycles of, 9-37
Rock, 9-114
White-tailed, 9-115, 10-108
Willow, 3.62, 9-114
Pterodactylus, 5-3
Pterosaurs, E-7-8, E-14, E-27-28, E-33,5-2, 53
Pterylae, 3-2
Pterylosis, 3-2
Puaiohi, 10-60t
Pubis, 4-24
Puffbirds, 1-72, 3-16
Puffin(s), 1-99
Atlantic, 4-106
bill of, 3.42, 4104, 4.106
life span of, 4-159t
plumage pattern of, 2-13, 2-14
bill colors of, 2:13-14, 3-42
Horned, 3.42
plumage patterns of, 213, 2.14
Tufted, 3-42
Pupil, 1-7, 4-47, 450
Pygmy-Owl, Ferruginous, 9-2-3, 9-4
Pygmy-Tyrant, Short-tailed, 1-80
Pygostyle, E-6, E-11, E-20, 4.7-8, 4-24
Pylorus, 4-118, 4-120, 4-122

Q

Quadrate bone, E-10, 4-12, 4:13
Quail, New World, 1-:72, 1-79
California, H-29, 8-119
annual population cycles of, 9-67
breeding of, 4:141
ceca of, 4123
survival rate of, 8-4t
young of, 8:119
Gambel’s, 9-122
silhouette of, 2-2-3
wing shape of, 5-:37

Quail, Old World, 1-89
Japanese, 4-65, 4:71, 4-159
Quelea, Red-billed, 812
Quetzal(s)
migration of, 5-53, 5-58
Resplendent, 3-57

Race, 1-55, 1-56
Rachis, 3:3, 3.4
Radiale, 1.9-10
Radiation, adaptive, 1-59-61, 1.59-60, 1-62
Radius, 1.9-10
Rail(s)
Clapper, 2-18, 8-102, 9-124
Light-footed subspecies, 10-81
extinction of, 1-98
flightless, 5-51
Guam, 10-50, 10-76
King, 218
Wetmore’s classification of, 1-38
Rainfall, breeding and, 4-141-143
Rameau, Jean-Philippe, H-18
Range, 2:19, 9-49
continuous, 9-:50, 951
disjunct, 9-50, 9-51
overlapping, 9-50, 9-52-53
Range maps, 2.22
Raptors, 1-66
migration of, 6-:64-65, 6-65
nest building in, 8-56
sexual dimorphism in, 9-40-42, 9-41
soaring by, 5-:39
territoriality in, 6-64-65, 6-65
Ratcliffe, Derek, 8-81
Ratites, E-22, 1-65, 1-67, 1-93. See also
specific types, e.g., Emu
evolution of, E-21-25, E-29-30
flightlessness of, 5-49-50, 5-49
sternum of, 4:23-24, 4.23
Ravel, Maurice, H-18
Raven(s)
Common
flight of, 2-5, 2.6
habitat of, 9-114
intelligence of, 6-14
playing by, 6-:20
tail shape of, vs. crow, 213
feeding by, 6-42
in folklore, H-11
intelligence of, 6-14, 6:18
playing by, 6:19-21, 6-21
soaring by, 5-42, 6:19
Ray, John, H-22, H.23,1-32, 1.33
Ray, Milton, 8-:80
Rayner, Jeremy, E-17, E-19
Razorbill, 2-14, 8-119
Recolonization, 10-77
Rectrices. See Feathers, tail
Red blood cells, 4-88
Redhead, 2-7, 8:139, 8-140
Redirected activities, 6:33
Redpoll(s), 5-54, 5-55
Common, 6-27, 9-33
Redshank, Common, 6-64, 9-35
Redstart
American, H-21, 1.25, 10-27
habitat of, 9-112, 10-28t
nest predation rate of, 8-9t
niche of, 993
night flight call of, 7-45s, Track 31
plumage of, 3-32
song of, 7:76
Painted, 2-12
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Reed, Chester A., 10-:21
Reed-Warbler, Great, 7-87, 8-147
Reflexes, 4-:34-35
complex, 435
simple, 4-34
Refugia, 1-74, 1-76-77, 1-83
Relative abundance, 9-82-83, 9-101-102,
9.101
Releasers, 6:5-6, 6:8, 6:9t, 6:15
Remiges. See Feathers, wing
Repertoires
song, 714,719, 7-85-91
age and, 7-71, 7-87
of Bewick’s Wren, 7.28, 7-87
of Brown Thrasher, 7-20
control centers and, 7-:39-40
delivery style of, 7-86t
of Eastern Towhee, 7-19s, Track 17, 7.75
of Marsh Wrens, 7-:36-37, 7-87
mimicry and, 7-82-83
neighbor recognition and, 7-47
of Northern Mockingbird, 7-81,
Track 67, 7-87-89
of Red-eyed Vireo, 7-88-89
of Red-winged Blackbird, 7-79-80,
Track 61
of Sedge Wren, 7-36-37
size of, 7-86t
of Song Sparrow, 7-35, 7-88, 7-89s,
Track 70
of Wood Thrush, 7-88, 7-90s, Track 71
vocal, 7:10-14
Reports. See Observation records
Reproduction. See Breeding; Copulation
Reproduction rate. See Breeding, reproduc-
tion rate in
Reproductive system. See Urogenital
system
Reptile-hipped dinosaurs. See Saurischian
dinosaurs
Reptiles. See also Crocodiles; Lizards
bird evolution and, E-4, E-7-13, E-8, E-12,
E-20, E-27-28
diapsid, E-7-8
bird evolution and, E-27-28
skull of, E-7
eggs of, 8:59-60, 861
flying, 5-3. See also Pterosaurs
Resolution, optical, 2-:37-38
Resources. See also Food; Water
birding, 2-58-65
competition for, 9-39-43, 9-69
migration and, 5-54-55, 5-54, 5-55t
polygyny and defense of, 6:73
Respighi, Ottorino, H-18
Respiration
aerobic, 5-7
anaerobic, 5-7
bird vs. mammal, 4145
during flight, 5.5
gas exchange and, 4-100-103, 4-102
rate of, 4-156-157, 4157
Respiratory system, 4-89-103. See also spe-
cific parts, e.g., Lungs
bird vs. mammal, 4-161t
Retina, 4-48, 4-49. See also Eye
Rhamphotheca, 1-6, 3-:39-40, 3-39
of puffins, 3-42
Rhea(s), E-21, 1-67, 1-72, 1-74
bladder of, 4:125
egg-laying by, 8:77, 878
evolution of, £-29-30
flightlessness of, 5-49
Greater, E-22, 878
toes of, 4-26
Rhomboid sinus, 4-39, 440

Ribs
of Archaeopteryx, E-11
during flight, 5.5
sternal, 4-18, 419
vertebral, 4.17, 4-18
Ricklefs, R. E., 8-88
Rictal bristles, 3-13, 3-16, 3.17
Ridgway, Robert, H-31, 8-80
Rifleman, 1-96, 7.31
Riparian habitats, 10-36, 10-37, 10-82,
10-85, 10-113
Ritualization, 6-32
Roadrunner, Greater, 9.22
habitat of, 9121, 9-122
life span of, 4-159t
locomotion of, 1.26
water needs of, 9:20, 9.22
Robbins, Chandler S., 10-26, 10-32
Robin(s)
American, H-21, H.22
alarm call of, 7.21s, Track 18
bill color of, 3-42
fledgling
amount eaten by, 8:17
foraging method of, 6-2, 610, 6-46
habitat of, 9:112, 10-28t
heart rate of, 4155t
life span of, 9-44
locomotion of, 1.26
migration of, 5-54, 5-55, 5-65
nestling, 4147
adult shading of, 4-148
nest of, 831
building of, 851, 8-54, 8-55, 8-57
nest predation rate of, 8-9t
niche of, 9:83, 9.84-85
relative size of, 2.8
rictal bristles of, 3-17
silhouette of, 2.5
song of, 2-15, 7-86t
survival rate of, 8-4t
vision of, 4-52
Australasian, 1-92, 1-95, 9-104
Chatham, 10-51, 10-89-90
European, H-11, H-21, H-22
breeding of, 4:141, 4-144
magnetic compass of, 5-89-91
migration of, 5-56
photoperiodism in, 4-140
winter territory of, 8-14
Rockfowl, 1-85
Rollers, 1-87, 8117
Roosevelt, Theodore, H-32, 10-:20
Roosts
communal, 6:65-67, 6-66, 9-38
Eurasian Treecreepers in, 9-38
Rosella, Crimson, 8:14-15
r-selected birds, 9:45-46, 9-46t
Ruff, lek of, H-16, 6-75
Ruffed Grouse Dance, H-16
Runaway selection, 6-84
“Rushing,” 6-39
Rush-Tyrant, Many-colored, 1-80

S

Sabrewing, Violet, 9-107
Sacculus, 457, 4-58, 4-61
Saddleback, 1.97

Sagebrush ecosystem, 9-121
Salamander, Spotted, eggs of, 8-61
Salivary glands, 4-111-112
Salmonellosis, 9:33, 9-70

Salt glands, 3-40, 4-158, 4158
Salt regulation, 4-157-158

Sanderling
life span of, 4-159t
migration of, 5-76, 5.77
toes of, 4:26
winter territory of, 8-14
Sandgrouse, Namaqua, 8-133,
9-18-20, 9-21
Sandpiper(s)
bill tip organ in, 4-69
Buff-breasted, 5:73
foraging vs. breeding of, 6-68
Least, 2:12, 2-14, 9-124
Semipalmated, 2:12, 2-14
Spotted, polyandry in, 6-:77-79
Upland, 10-73
habitat of, 10-28t, 10-73
night flight call of, 7-45s, Track 36
Western, 2:12, 9-124
wings of, 2-12, 5.37
Sapsucker(s)
foraging method of, 6-45
Red-naped, 9-128-131, 9-128, 1-130
Yellow-bellied, H-11
drumming by, 7-8s, Track 5
habitat of, 9-93
life span of, 4-159t
tongue of, 4-110
Sauer, Eleanor, 5-86
Sauer, Franz, 5-86
Saurischian dinosaurs, E-33
evolution of, E-9, E-27-28
pelvis of, E-8
Sauriurae, E-20, E-29-30
Sauropods, E-9, E-27-28, E-33
Sawwing, Black, 8-46
Scapula, 4-9, 4-19, 4.20, 5-6
bird vs. human, 4.21
Scapular feathers, 1-12, 1-13
Scaup, 29
landing by, 5-26
Lesser
respiration of, 4-156
take-off by, 5.33
Schmidt-Koenig, Klaus, 5-84-85
Scientific method, 6-97t
Scleral ossicles, 4-47, 4-48—49
Scoter(s), 1-98
Black, H-23, 2-10
migration altitude of, 5-67
plumage patterns of, 210
Surf, 2-10, 6-64
White-winged, 2-10, 8-:129
Screamer, 1-72, 1-74
Northern, 4-22
Screech-Owl(s)
camouflage of, 3-64
Eastern, H-11
color phases of, 9-81-82
habitat of, 9-113
nest of, 9-85
niche of, 9-83, 9-84-85
vision of, 4.51
mobbing of, 2.28
silhouette of, 2.2-3
Western, 9-47
Scrub-birds, 1-92
Scrub desert, 9-121, 9-122
Scrub-Jay, Florida, 1-37
alarm calls of, 6-55
cooperative breeding in, 1-37
habitat of, 10-65, 10-83
hybrids of, 3-66
metapopulations of, 10-79
nest helpers in, 6-:88-91, 6-89, 6:94
population viability analysis of, 10-78
sentinel behavior of, 6:56
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Scrubwren, White-browed, 6-94
Scythebill
Black-billed, 7.31
Brown-billed, 1.78
Red-billed, 1-78
Seabirds, 1-65
distribution of, 1-98-105
plankton and, 1-104
foraging vs. breeding in, 6-:68, 6-69
life spans of, 4-71
Search image, 9-25-26
Season
bird identification by, 2-19-23, 2.23
nest site changes by, 8:22-23, 822
Secondary sex characters, 4-72,
4-137-139, 4.138
Secretary-bird, 1-84, 1-85
Seedsnipes, 1:72, 1-74
Semen receptacle, 4-126. See also Sperm
Semiplumes, 3-17
Seneca Eagle Dance, H-15
Senescence, 4-159
Senses, 4-45-69. See also specific senses, e.g.,
Taste
Sensitive period, 7-26-27
Sentinel behavior, 6-55-56, 6:56. See also
Alarm calls
deception and, 7-68
Seriemas, 1-72, 1-75
Serpent-Eagle, Madagascar, 10-59, 10-61
Sex. See Gender
Sex determination, 4-133-137, 4-134,
4.136. See also Gender
Sex hormones, 4-137-139, 4.138
Sex ratio, operational, 9-80, 9-81
Sexual characteristics, secondary 4-72,
4-137-139, 4.138
Sexual dimorphism, 9-39-42, 9-40-41
Sexual selection, 3:68-69, 6-:82-85
sexual dimorphism and, 9-:39-40
ultraviolet light and, 4-67-68
Shakespeare, William, H-12
Sharpbills, 1-73
Shearwater(s), 1-98, 1-103
Audubon’s, 4:144
Manx, 5-80-81, 5-82
olfaction in, 4-64-65
Short-tailed, 8-101
Sooty, 1-17, 8-4t
wing shape of, 5-44
Sheathbill(s), 1-100, 4-22
Snowy, 1-101
Shelduck, Common, H-23
Shell gland, 4-130, 4131
Shields, William, 6-58
Shivering, 4-27
Shoebill, 1-83, 1.84
Shorebirds, 1-65
body temperature of, 4-146-147
decline in, 5-78, 10-:37-38
flight speed of, 5-45
flocks of, 547, 5.48, 5:76-78, 6-:60
foraging method of, 6-44
foraging vs. breeding in, 6:68, 6-69
migration of, 5-65-69, 5.67, 5-76-78,
5.77
site fidelity in, 5-75-78, 5.77
vigilance in, 6-:60
wing shape of, 5:38
Shovelers, Northern, 6-46—47
Shrike(s), H-8, 1-72, 1-:91
classification of, 7.25
Loggerhead
decline of, 9-59, 10-30, 10-32
fire ants and, 9-59
habitat of, 9-95

life span of, 4-159t
nest of, 8:16
silhouette of, 2.5
winter territory of, 8-14
Northern, 9:37
silhouette of, 2.3
Shrike-Tanager, White-winged, 7-68
Sibley, Charles, H-38, 1-39, 7.25
bird classification by, 1-39, 7.25
Siblicide, 6-87-88, 6-87
Sibling rivalry, 6-87-88, 6-87, 8:123
Sicklebill, White-tipped, 9-7
Silhouettes, 2-2-3, 2.5
Silky-flycatchers, 7.25
Sinking, 1-31
Sinornis, E-20, E-29-31
Siskin, Pine
foraging choices by, 9-27
habitat of, 9-116-117
tail shape of, 1-19
Site fidelity, 5-75-78, 5-77,9-13
Sittella, Varied, 192, 9-108
Size references, 2-7-9, 2.8
Skeleton, 4-:3-26, 4.4, 4-7-9, 4-20, 4-23. See
also Bones and specific parts, e.g.,
Skull and Pectoral girdle
appendicular, 4-18-26, 4.19-26
axial, 4-10-18, 4-11-17, 4-19
bird vs. mammal, 4-160t
flight adaptations of, 5-4, 5-5
muscles and, 4-:26-28, 4.27
pneumatized, 4-5
Sketching birds, 2-50-51
Skimmer, Black, 1-98, 8-119
bill of, 4-104-105, 4-107
distraction display of, 6-53
foraging by, 1-36
nest of, 8-27
young of, 8119
Skin
bare areas of, 3-46-47
feather development from, 3-26-28, 3.27
feathered and unfeathered areas of, 3.2
incubation patch in, 4-139, 8:94-96,
8-95-96
incubation pouch in, 8-95, 8-96
senses of, 4:69, 4-70
Skink, Prairie, 8-61
Skua(s), 1-98
Brown, 8-8, 810
Great, 9-81
South Polar, 9-81
Skull, 4-10-13, 4-10-12
air sacs in, 4-5-6
of Archaeopteryx, E-10, E-11
of Budgerigar, 4.8, 4-11
of chicken, 4.7
flight adaptations of, 5-4
of Golden Eagle, 4.9
of owl, 4.49
palates of, E-23
pneumatization of, 4-5, 4-10
sutures of, 4-10
of woodpecker, 4-4-5
Skunks, 8-8, 8134
Slotting, 5-35, 5:39
Small intestine. See Intestines
Smell. See Olfaction
Smithsonian Institution, H-30, 3-6-9
Snakes
Coral, 6:8, 6:15-22
eggs of, 8:93
evolution of, E-8, E-27-28
mimicry of, 6-52, 6:53, 7-11, 8-136
nest predation by, 8-8, 810,
10-49-50, 10-50, 10-63

Snipe
bill tip organ in, 4-69
Common, 4.52, 7-16-17, Track 15, 7-17
foraging method of, 6-44
Great, 3-69
olfaction in, 4-64
winnowing of, 7-14, 7-16-17, Track 15,
717
Snood, 3-48
Soaring. See also Flight
dynamic, 5-44
slope, 5-42, 5-43
static, 5:39-42, 5.40-43
thermal, 5-39-42, 5.40-42
types of, 5-36
Solitaire, Reunion, 10-6
Somatostatin, 4-72, 4-75
Somites, 8-65
Sonagrams, 7-4-10, 7.7, 7-46, 7-48.
See also under specific species
multichannel, 7-50, 7.51
Sonar. See Echolocation
Song(s), 7-14, 7-26, 7-72. See also Calls;
Sounds
to attract birds, 2-:28
callsvs., 7:14, 7-72-74
computer recognition of, 7-51-52
control of
brain, 4139, 7-38-41, 7.39-40,
7-72-73
day length and, 7-40
hormonal, 4-138, 4:139, 7-:39-40, 7.39
countersinging, matched, 7-36-37, Track
28, 7-49-50, 7-67, 7-87
dawn chorus of, 7-1-2, 7-75-76, Tracks
53-58, 7.77,7-89, 7-91
development of, 7-23-37, 7.29s, Tracks
23-25, 7-61, Track 44
dialects of, 7-53-58, 7-56, 7-63-66
in Black-capped Chickadees, 7-59-61,
7-60s, Track 43
changes over time, 7-:63-64
in Marsh Wrens, 7-64-66, 7-65s,
Tracks 47-48
in White-crowned Sparrows,
7-53-55, 7.54s, Track 42, 7.56
duetting, 7-78-81
of Bay Wren, 7-78, 7.79s, Track 60
of Carolina Wren, 7-78s, Track 59
of Red-winged Blackbird, 7-79-80,
7.80, 7-81s, Track 62
of Thryothorus wrens, 7-78
evolution of, 7:2-3, 7:72
flight, 7-84-85, Track 68, 7-84-85
functions of, 7-14, 7-:20, 7-66-91
genes and, 7-26, 7-57
habitat and, 7-20-21, 7.23-24
identifying birds by, 2-14-18, 2-18,
7-57-63
individual recognition using,
7-42-53, 7.43
meaning of, 7-11-13, 7-67-68, 7-72-74
mimicry of, 7-81-84, Tracks 63-67,
7-82s, 7.82-83
mnemonic devices for, 2:16-18, 2-18
practice, 7-11, 7-:27-30, 7-29;, Track 25
human babbling vs., 7-28-29, Track 24
production of, 4-94-97
respiration and, 4-94
speech vs., 4:97, 7-28-29
syrinx and, 4-92-97, 4.96, 7-38, 7-39,
Track 29
recording(s) of, H-38, 2-63, 7-48-52,
7-93-100
repertoires of. See Repertoires, song
subsong. See Song, practice
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Song(s)(Continued)
territoriality and, 7-14, 7-42, 7.43, 7-47—
51,7-61-63, 7-66, 7-69-74,
7-69-70
types of, 2:16, 7-61-63
variation in, 7-41-66
geographic, 7-57-63, 7.595—60, 7-62s
individual, 7-42-53, 7.59s-60, 7.62s,
7-88-90. See also Song, dialects
of; Repertoires, song
interspecific, 2-14-18, 2-18, 7-42
over time, 7-63-64
Songbirds, 1:66, 1-75, 7-14, 7-:25-26. See
also Passerines; Song
Australasian, 1-92
flight speed of, 5-45
geographic patterns in songs of, 7-58-63.
See also Song, dialects of
in Black-capped Chickadees, 7-59-61,
7-60s, Track 43
in Chipping Sparrows, 7-59s
in Eastern Towhees, 7.62s, 7-63
hearing of, 4:61, 4-66
migration of, 5-46-47, 5-57, 5-66, 5-75
song control centers of, 7-39-41, 7.39
syrinx of, 4:93-97, 4-93, 4-95-96,
7.38-39
taxonomy of, 7.25
vocal development in, 7-23-30, 7-29,
Track 25, 7-34-37
wingbeat rate of, 5-45
wing shape of, 5:37
Sora, 1-38
Sound(s), 7-3-4. See also Song; Calls
frequency ranges of, 7-4, 7.5
graphs of. See Sonagrams; Oscillograms
nonvocal, 7-15-18, Tracks 12-16, 6:77
woodpecker drumming, 7-7-9, 7-8s,
Tracks 3-5, 7-15
woodpecker foraging, 7-15, Track 12
structure of, 7:19-21, 7.21-23
types of, 216
Sound waves, 7-:3-4, 7.4
Southwestern oak woodland, 9-120
Southwestern riparian habitats,
10-36-37, 10-37
Spadebill, White-crested, 1-80
Sparrow(s)
American Tree, 2-12, 219, 2.23
Baird’s, 9-119
Black-throated, 2-21
Brewer’s, 9:22, 9-121
Cassin’s, 10-32
Chipping, 7.75
brood parasite effect on, 8-151t
Field Sparrow vs., 2:11-12
habitat of, 2-18
songs of, 2:16, 7-2, 742, 7-59
dawn vs. daytime, 7-75, Tracks 55-56
geographic distribution of, 7-59s
classification of, 7.25
Dusky Seaside, 10-69
Eurasian Tree, 8-6
Field, 2.23
Chipping Sparrow vs., 2:11-12
decline of, 10-30
habitat of, 2.20, 9-95, 9-111, 10-28t
migration of, 2-19, 2-23
nest height of, 822
song of, 7.5
Fox, 2-7, 6-47
Grasshopper, 10-32
Breeding Bird Survey data for, 9-63
decline of, 10-30-35
habitat of, 9-119, 10-28t
nesting guild of, 9-103

Harris’s, 9-122
Hedge, 1-70, 1-71, 6:80
Henslow’s, 10-64
decline of, 10-:30-31, 10-34, 10-64
habitat of, 10-28t, 10-64
nesting guild of, 9:102-103
song of, 2:15
House, 3-68
bib of, 3.68, 3-69
bill color of, 3-42, 4:139
breeding of, 4-144
coloration of, 3-53-54
feeding by, 6-63-64
flight speed of, 5-45
introduction of, H-32, 9-55
life span of, 4-159t
nest of, 8-:58-59
relative size of, 2-8
respiration of, 4-156
song of, 7.5, Track 64 (7-81)
Lark, 8-151t, 10-31
Sage, 9-121
Savannah, 5-46-47
Belding’s subspecies of, 10-81
camouflage of, 3-61
habitat of, 9-94, 10-28t, 10-81
Seaside, 218, 8-13
Song, 7-36
brood parasite effect on, 8-151t
camouflage of, 3-61
cline of, 1.54
cloacal protuberance of, 4-129
dispersal of, 9-65
flight of, 2-7
in food chain, 9.124
habitat of, 9-94, 9-111, 9112, 10-28t
nestling period of, 8-117
nest of, 8:17, 8:22
niche of, 9-83, 9-84-85
precopulatory display of, 7.71
song(s) of, 2:17, 7.51s, Track 41, 7.89,
Track 70
learning of, 7-:30, 7-35-36
multichannel recording of, 7-50-51,
7-51s, Track 41
neighbor recognition and, 7-47
playback experiments on, 7-49-50
precopulatory display and, 7-71
repertoire of, 7-18, 7-86t, 7-88,
7-89s, Track 70
longevity vs. size of, 7-87
territory of, 8-14
wing loading of, 5-31t
Swamp
habitat of, 218, 2-21
song of, 4-96-97, 7:27, 7-42
Vesper
habitat of, 995, 10-28t
song mimicry by, 7-81
tail of, 2-13
White-crowned, 5-56, 7.53
foraging method of, 6-47
homing ability of, 5-81
migration of, 5-56-57
photoperiodism in, 4-140
song of, 7-86t
development of, 6-9, 7-26-27,
7-27s, Track 23
dialects of, 7-53-55, 7.54s,
Track 42, 7.56
neighbor recognition and, 7-47
White-throated
breeding of, 6-:28-30
habitat of, 2.20, 9-116-117
head field marks of, 2-10
nest predation rate of, 8-9t

song of, 7.5, 7-7, 7-8s, Track 2
dialects of, 2-16
neighbor recognition and, 7-47
oscillogram of, 7.8
production of, 4-96-97
repertoire of, 7-86t
territoriality of, 6-3, 6-24
Sparrowhawk, Eurasian, E-6
Spatuletail, Marvelous, 3-15
Speaker replacement experiments, 7-69, 7-70
Speciation. See Species, evolution of
Species
classification of, 1:47-61, 1.52
endangered, 10-91-92
evolution of, 1-34-37,1-55-61, 1.57-62
geographic isolation and, 1-55-59,
1.57-59
keystone, 9-126-131, 10-8
song variation among, 7-42
Species accounts, 2-52, 2-53
Species-area relationship, 9-95, 9-96,
10-71-72, 10-71
Species complex, 7-46
Species population, 9-49
Species recognition, 3:66, 4:67-68, 7-42.
See also Identifying birds
Species richness, 9-82-83, 9-83,
9-85-101, 9-86-99
ecotones and, 9-95
habitat fragmentation and, 9-97-101,
9.97-99
islands and, 9-95, 9.96, 10-71-72, 10-71
latitude and, 9-85-87, 9-86
Spectrum, visual, 3-48, 3-49
Sperm, 4127, 4-128
chromosomes of, 4-134, 4-135-136
counts of, 4:133
photoperiodism and production of, 4-140
receptacle for, 4126
“Sperm nest,” 4133
Spinal cord, 4:38-39. See alsoVertebrae
autonomic nervous system and, 4-44
cross-section of, 4-39
nerve plexuses and, 4-40
Spinal nerves, 4-31-32, 4.39, 4-39-40,
4-42-45
Spinous process, 4-16-17, 4-19
Spoonbill, Roseate, 1-17
coloration of, 3-52-53
foraging method of, 6-46
life span of, 4-159t
Spotting scopes, 2-42-44. See also Binoculars
Sprunt, Alexander, Jr., 8-80
Squid, flying, 5.3
Squirrels
Belding’s Ground, 6-56
bird feeders and, 9-33
chickadee nest defense against, 6-52
flying, E-18, 5.3
Stabilizing selection, 1-37
Standardwing, Wallace’s, 3-14
Star compass, 5-86-87, 5-87-88
Starling(s)
classification of, 7.25
European, 3-30
appeasement display of, 6:29
bill of, 4-109
color of, 3-42-43, 4-137, 4-139
breeding of, 4-141, 4-144
feather wear in, 3-30
flock defense behavior of, 6-54
introduction and spread of, 9-55
locomotion of, 1-26
migration of, 5:79, 5-80
nest of, 3-23-24, 8-59
silhouette of, 2-2-3
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Starling(s)(Continued)
song of, 769
mimicry in, 7-81
sun compass of, 5:84, 5-85
survival rate of, 8-4t
wing loading of, 5-:31t
ultraviolet light and, 4-68
Static pressure, 5-11-13, 5-12
Static soaring, 5:39-42, 5-40—43
Statoconia, 4-58, 4-61
Steadman, David, 10-6
Stegosaurus, E-9, E-27-28, E-32
Sternum, 4-23-24, 5.4
of Archaeopteryx, E-5, E-11
of flightless birds, 4-23-24, 4.23
keel of, 4.19-20, 4.23
“pump and spring” of, 5.5
trachea in, 4.92
Steroids, 4-72
Stilt, Black-necked, 8-101
egg turning by, 8-101
locomotion of, 1.26
nest of, 8101
Stochasticity, 9:77-78, 10-67-69, 10-68
Stoddard, Herbert, 10-83
Stomach, 4.113-115, 4-118-120, 4118
hormones of, 4:76
Storer, Robert, H-38
Stork(s), 6-46
chick development of, 8122
migration of, 5-57, 5-65, 5-67, 575
soaring by, 5-:39, 5-41
Whale-headed, 1-84
White, 8-4t, 8:17, 8-28
wing shape of, 5-37
Wood, 6-46, 10-84
Storm-Petrel(s), 1-98, 1-103
feeding of young by, 8-131
foraging method of, 6-47
hovering by, 5-29-30, 5-29
Leach’s, 5-:31t, 5.82
life span of, 4-159t
Wilson’s, 1-101, 4-54, 4-66-67, 5-29
Struthiomimus, E-9, E-27-28, E-33
Studbook, 10-76
Styracosaurus, E-27-28, E-32
Submissive behavior. See Appeasement displays
Suboscines, 1-75, 1-79
control of song in, 7-41
diversity of, 1-75, 1-78,1-79, 1.80, 7-31
evolutionary history of, 4-94
syrinx of, 1-75, 4-94, 4.95
taxonomy of, 7.25
vocal development in, 7-30-34
geographic variation in vocalizations of,
7-57-58
Subsong, 7-11, 7-27, 7.29s, Track 25, 7-30
Subspecies, 1-55, 1-56
Succession. See Ecological succession
Suffixes of biological terms, 1-48-51
Sugarbirds, 1-85
Sunbeam, Purple-backed, 9-92
Sunbird(s), 1-85, 1.86, 1-89
classification of, 7.25
false, 1-88
foraging method of, 6-47
Mount Apo, 1-86
Scarlet-chested, 9-107
Sunbittern, 1-72
Sun compass, 5-84-86, 5-85-86
Sungrebe, 8:136, 8137
Sunning, 3-22, 3.23
Sunset migration cues, 5-92
Supracoracoideus muscle, 4-21, 5.6, 5-7
Surface-to-volume ratio, 3-11, 4-145-146,
4-146, 9-23-24

Survival, 8:3-10, 8:84-85. See also Natural
selection
rate of, 5-54, 5.55, 8:3-7, 8-4t, 9-64-65
age-specific, 9-64
Survivorship, 8:5-6, 8-5
Sutton, George M., H-37, H-40
Swallow(s)
Australian Tree, 4-142
Bank
fledgling, 7-47, 8-125
nestling, 8-42
nests of, 8-42
building of, 8:41-42, 8-46
parent-offspring recognition in, 7-47,
753, 8125
Barn
feathers of, 1.2
foraging method of, 6-44
infanticide by, 6-59
life span of, 4-159t
mate choice in, 6-59, 6-81, 6-82
mobbing by, 6:58
nest of, 8:16, 834, 8-59
building of, 846
parent-offspring recognition in, 7-53,
8-125
site fidelity in, 5-75
survival rate of, 8-4t
tail symmetry of, 6-81, 6-82
wing loading of, 5-31t
young of, 8:125
Blue-and-white, 8-46
Cave, 846
classification of, 7.25
Cliff, 855
nests of, 6:59, 838, 8-:59
building of, 8-:38, 8-46, 8-55
parasites of, 6-:59
rivalry among, 8-14
young of, 8:125
folklore of, H-11
foraging method of, 6-44
Gray-rumped, 846
migration time of, 5-65
nest building by, 8-46, 8-56
parent-offspring recognition in, 8-:125
playing by, 6-:20
Rough-winged, 8-46, 8-59
Rufous-chested, 846
silhouette of, 2.3
South African, 8-46
swift vs., 1-40
Tree, 849, 9-131
breeding time of, 812
clutch size of, 8-90
fledging of, 8:115
fledgling, 8-125
incubation by, 8-97
incubation patch of, 895
nestling, 8-110
feeding of, 8:132
growth of, 8:47, 8113
nest of, 8:138, 9-131
building of, 846
feather lining of, 8-47, 8-49
soiling of, 8138, 8-:139

Red-naped Sapsucker and, 9-129-130,

9131

Violet-green, 1-20, 846, 8-59, 9-129-130,

9.131
wings of, 118, 5:38
Swan(s)
cervical vertebrae of, 4-15
folklore of, H-11
Mute, 5-31t
palate of, E-23

Trumpeter, 5-33
life span of, 4-159t
protection of, 10-23
trachea of, 4-92
Tundra
bill of, 3-67
habitat of, 9-114
Lewis and Clark Expedition and, H-29
migration of, 5-46, 5.67
survival rate of, 8-4t
trachea of, 4-92
Swan Lake (Tchaikovsky), H-19
Swift(s)
bill of, 4.109
Chimney, 1.27
feathers of, 3.12
foot of, 1.21, 1.27
foraging method of, 6-44
nests of, 4:111
wing loading of, 5-31t
claw of, E-6
Common, 8:17
developmental periods of, 8117
European, 4-111
Little, nest of, 8:58
migration time of, 5-65
nests of, 4111
soaring by, 5-:39
Spine-tailed, flight speed of, 5-45
swallow vs., 1-40
toe arrangement of, 1.21
torpor in, 4-154, 4:156, 5-51
wing shape of, 537, 5:38
Swiftlet, Edible-nest, 4.111
echolocation by, 4-62, 4-66
nests of, 4-62, 4.111, 817, 10-105
Swimming, 1.28-30
Symbiosis, 9-132
Symbols, birds as, H-7, H-9, H-10, H-12, H-25
Sympathetic system, 4-43, 4-44, 4-45.
See also Nervous system
Synchronous hatching, 6-88, 8-97-98, 8-98
chick calls for, 8:106
Synsacrum, 4.9, 4-18, 4-20, 4-24. See also
Skeleton
Syrinx, 1-41, 1-75, 4-92-97
brain and, 4:139, 7.39
estrogens and, 4-139
evolution of, 4-:94-95
hypoglossal nerve and, 4-42
muscles of, 4.93, 4.95, 7.25, 7.38
sound production by, 4-93-97, 4-96,
7.39s, Track 29
structure of, 4.93, 7.38

T

Taiga, 9-116
Tail(s), 1-6
of Archaeopteryx, E-4, E-11
of Barn Swallow, 6-82
bones of, 4.7-8, 4-18
feathers of, 1:12, 1.13
functions of, 1-23, 5:20-21
modifications of, 3-12, 3-15
molting of, 3:37
numbering system of, 3-11
vane width of, 3-3
field marks of, 2-12-13
function of, 1-23, 5-20-21
pumping of, 2-7, 2-8
shapes of, 1-19, 1-20
of snipe, 717
sound production by, 7-16-17, Track 15
symmetry of, 6-82
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Tailorbird, Common, 854
Takahe, 10-90
Tambalocoque trees, 9-133-134
Tanager(s), 1-79, 1-81
Blue-gray, 9-3
classification of, 7.25
foraging method of, 6-47
Gray-headed, 9-88-89, 9-90
nest building by, 8-57
Paradise, 3-62
podotheca of, 1-20
Scarlet
plumage cycle of, 3-29, 3.34
habitat of, 9-93, 9-113
fragmentation of, 9-100, 10-28t,
10-72
increase in, 10-29
in music, H-18
nest predation rate of, 8-9t
song of, 2-15, 217
Silver-throated, 6-61
Summer, 6-61, 10-28t
Western, H-29
brood parasite effect on, 8-151t
life span of, 4-159t
mobbing call of, 7-22s, Track 19
molting of, 3-29
nest predation rate of, 8-9t
Tanner, James, H-38
Tapaculos, 1-73, 1-79
Tarsals, 1.14, 4-:24, 4.25
Tarsitano, Sam, E-19
Tarsometatarsus, 1-14, 1-15, 3-43, 4.25, 4:26
Tarsus, 1-15, 3:43
Taste, 4:65-69, 4-65
Taxonomy, H-23, H-33, 1-32-33
Tchaikovsky, Pyotr llich, H-19
Teal
Blue-winged, 9-11
Cinnamon, 4-110
Tear glands, 4-46-47
Temperature
air, breeding and, 4-141
body, 4-144-154, 9-13-18, 917, 9-19
migration and, 5-65-66
Temple, Stanley, 9-32, 10-33
Tendons, 1-10, 1-16, 4-6, 4-27
Teratorn, Merriam’s, 10-8-9
Teratornis incredibilis, 533
Termitaries (termite nests), 8-18, 819
Terms, biological, roots of, 1-48-51
Tern(s), 1-98-101
Arctic, 5-27, 5-52
life span of, 4-159t
Black, nest of, 8-29
breeding of, 4-71-72
Common, 1-19, 471,913
diving by, 1.29
Forster’s, 5-39, 6-48
Least, 8138
Little, 6-69
playing by, 6-:20
Royal, 8118
soaring by, 5-42
Sooty, 1-98, 4:144, 10-51
White, 8-26
wings of, 2-12, 5.37-38
Terrestrial birds, 1-66
Territoriality, 6:22-30. See also Mobbing;
Defense behaviors; Territories
ant followers and, 9:89-91
causes of, 6-3
displays used in, 6-25-27
dominance hierarchies vs., 9:42-43, 9.43
grouping vs., 6:64-65, 6-65
population density and, 9-70

resource competition and, 9-42-43, 9-43
song and, 7-14, 7-42, 7.43, 7-47-51,
7-61-63, 7-66, 7-69-74,
7-69-70
Territories. See also Territoriality
breeding, 6:22-30, 6-23, 8-13-15
clutch size and quality of, 8-85-88, 8-86
habitat selection and, 9:8-15, 9.9, 9-12
Testes, 4-71, 4-72, 4-75, 4-126, 4-127-128
Testosterone, 4-72, 475, 4-137-139, 4-138
Thecodonts, E-8-10, E-20, E-27-28, E-33
pseudosuchian, E-9, E-33. See also Pseudo-
suchian thecodont hypothesis
The Nature Conservancy (TNC), 10-21,
10-86, 10-88, 10-103-104
Thermal soaring, 5:39-42, 5-40-42
Thermoregulation, 9-13-18, 9-17, 9-19. See
also Body temperature
body size and, 4-145-146, 4-146,9-23-24
shivering and, 4-27
Theropods, E-8-10, E-9, E-20, E-27-28, E-33
foot/manus of, E-12
Thoracic cage, 4-18, 4-19
Thoracic lymph ducts, 489
Thoracic vertebrae, 4-17, 4-18
Thoreau, Henry David, H-25-26, 2-16-17,
10-19
Thrasher(s), 1:72
Bendire’s, 9-122
Brown, 7.20
habitat of, 9:95,9-111, 10-29
song control centers of, 7-40
songs of, 2-17, 4-95
repertoire of, 7-19, 7-20, 7-86t
California, 9-121
classification of, 7.25
Crissal, 9-122
foraging method of, 6-47
Le Conte’s, 9-122
Sage, 9-121
Threat displays, 6:24, 6-25-27, 6:30-32,
6-52-53. See also Aggression
calls and, 714, 7-73
Throat patch, 2.10
Thrombocytes, 4-88
Thrush(es), 1:79, 1-91. See also Whistling-
Thrush; Antthrush; Waterthrush
Bicknell’s, 10-57
classification of, 7.25
foraging method of, 6-46
Gray-cheeked, 5-45, 9-57
Hermit
habitat of, 9-93, 9-113, 9-116-117
interspecific competition and, 9-57
nest predation rate of, 8-9t
Lawrence’s, 7-81
migration of, 5-54
podotheca of, 1-20
Small Kauai, 10-60t
Song, 3-59, 8:47-50
Swainson’s
foot of, 3-45
habitat of, 993, 9-116
interspecific competition and, 9-57
migration altitude of, 5-67
night flight call of, 7-44, Track 33
ultraviolet colors of, 3.59
Varied, 9-68, 9117
Wood, 7.2
camouflage of, 3-61
habitat of, 9-8, 9-9, 9-93, 9-94, 9-113,
9118
forest fragmentation and, 10-28t,
10-72
interspecific competition and, 9-57
nest predation rate of, 8-9t

population fluctuations of, 10-68
songs of, 7-2, 7-90s, Track 71
duetting within, 7-:38, 7.39, Track 29
piano score of, 7-48—49s, Tracks 39-40
repertoire of, 7-88, 7-90s, Track 71
Thrust, 5-16-20, 5-18, 5-24-25
“Thunderbird,” H-7
Thymus, 4.71
Thyroid, 4.71-72, 4-74
Thyroid-stimulating hormone, 4-72
Thyroxin, 4-72, 4-73
Tibia, 1-14, 4-24, 4-25
Tibiotarsus, 1-14, 1-15, 4-7, 4-24, 4.25
Tickbirds, 1.87
Tinamou(s), E-21-23, E-29-30,1-72, 1-74, 7.24
Chilean, eggs of, 875
eggs of, 8:74-75
Great
vocalization of, 7-:21, Track 20
Red-winged, E-22
vocalizations of, 7-:21, Track 20, 7-24
Tinbergen, Niko, 6-7, 6:22-24, 6:32, 651,
10-109
Tip vortex, 5-34-35, 5-34
Tissues, 4-2. See also Cells
metabolic exchange in, 4-86, 4-87
Tit(s)
Blue, 1-:72, 8.2
breeding of, 4-141
nest of, 82
survival rate of, 8-4t, 9-64—65
ultraviolet colors and, 4-67-68
Great, H-18, 1.72
breeding of, 4-141, 6-:30
clutch size of, 8:87-88, 8-:93
diet vs. color of, 3-51
feeding of young by, 8-131
number of broods of, 8-93
song of, 7-20, 7.23, 7-49, 7-87
Long-tailed, 8:47, 850, 8-54
Titmouse, 1-69
Bridled, 9-120
classification of, 7.25
foraging method of, 6-44
Juniper, 2-22,9-121
Oak, 2-22
ranges of, 2-19, 2.22
Tufted, 10-40
alarm call of, 7.21s, Track 18
“black-crested” form, 2-22
habitat of, 9-112, 9-118, 10-28t
mobbing call of, 7-22s, Track 19
nest materials of, 8:16
range of, 2.22
expansion of, 10-29, 10-40-41
song of, 7-86t
Todies, 1-69, 1-72
Toes. See Feet
Tongue, 4-110, 4111, 4.112
hyoid and, 4-13-14, 4111
taste buds and, 4-65
Tool use, 6-11
Topography, 1-6-7, 1-13
Torpor, 4-51, 4-153-154, 4.154-155
respiration rate in, 4-156
Torrent-lark, 1-95
Torrey, Bradford, H-26
Totem poles, H-7
Toucan(s), 1-72, 1-81
Amazonian distribution of, 1:74, 1.76
Channel-billed, 9-2, 93, 9-5
Choco, 1-81
heel pad of, 3-44
Keel-billed, 3-62
speciation in, 1-74, 1.76
toe arrangement of, 1-21
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Touch, sense of, 4:69, 4.70, 4-105 snood of, 3-48 night flight call of, 7-44, 7.45s, Track 32
Towhee(s) surface-to-volume ratio of, 4-146 relative abundance of, 9-101

Abert’s, 4-141 water sources for, 9-18, 9-20 song of, 7-1, 75

Canyon, 9-50 Turnstone Vegetarianism, 4:115-116, 9-123-125

Eastern, 7-19 Black, 3.63 Vehrencamp, Sandra, 7-50

decline of, 10-29
foraging method of, 6-47
habitat of, 7.19,9-112, 10-28t
nest site of, 8:22
song control centers of, 7-40
song(s) of, 79, 7-9s, Track 7, 7-19s,
7-40, 7-75
repertoire of, 7-19, 7-19s, Track 17,
7-62s,7-63, 7-75, 7-86t
sharing of, 7.62s, 7-63
Green-tailed, 8-9t, 9-50
Spotted, 7-9
tail of, 2-13
Trachea, 4-91, 4-92
Tracheal bulla, 4.92
Transitive inference, 6-18
Translocation, 10-89-90
Traplining, 9-29, 930
Treecreeper, Eurasian, 9-38
Treecreepers, Australasian, 1-92
Tree-Finch(es), 1-60, 1-61
Large, 1-60, 1-61
Medium, 1-60, 1-61
Small, 1-60, 1-61
Treerunners, 1-92
Trees-down theory of flight origin, E-15,
E-18-20, E-18, E-27-28
Trial and error, 6:10, 6:19
Trigeminal nerve, 4-41
Triiodothyronine, 472, 4-73
Trochlear nerve, 4-41
Trogon(s), 1-79-81, 1-93
Black-headed, 819
Elegant, 1.21
Slaty-tailed, 1-81
toe arrangement of, 1.21
Violaceous, 8:18
Trophic cascade, 10-46
Tropicbird(s), 1-98, 1-101
Red-billed, 1.102
Truesdale, Fred, 8-80
Trumpeters, 1-72, 1-74
Tundra
alpine, 9-114-115
arctic, 9:37, 9-46, 9-114, 9-115, 9-122,
9-123
Snow Geese and, 10-43-47, 10-45-47
Turaco(s), 1-85, 1-86
developmental periods of, 8117
Schalow’s, 1-86
toe arrangement of, 1-21
Turbulence, 5-13, 5-:33-35, 5-34
angle of attack and, 5-15
Turkey(s), 1-72, 1-89
domestic, H-4
breeding of, 4-141
fertilization in, 4133
heart rate of, 4-155t
respiration of, 4-156
domestication of, H-4
feathers of, 3.12
foraging method of, 6-47
gizzard of, 4-118
habituation in, 6-10
Wild, H-4, 1.73
dances imitating, H-15
dust-bathing by, 3-21, 3.22
foraging method of, 6-46, 9-29
flight muscles of, 5-7, 5-8
habitat of, 9-95
life span of, 4-159t

Ruddy, 3-68, 5:76, 5-77, 5-82
Turtles, E-7. See also Reptiles
Tympanic membrane, 4-56
Tympaniform membrane, 4-93, 4.96
Tyrannosaurus, E-9, E-27-28, E-33
Tyrant(s), 1:79, 1-80. See also

Flycatcher; Field-Tyrant;
Pygmy-Tyrant; Rush-Tyrant

bill of, 4-109

classification of, 7.25

Cock-tailed, 1-80

head-scratching by, 3-21

Long-tailed, 1-80

Sharp-tailed, 1-80

species of, 1-80

Spectacled, 1-80

Strange-tailed, 1-80

syrinx of, 4-94

u

Ula-ai-hawane, 1.62
Ulna, 1.9-10
Ulnare, 1.9-10
Ultimate factor(s)
in bird behavior, 6:2-4, 6-3, 6-4, 6-:15-95
design of research and, 6-:96
food supply as, 8:11, 9-:37
in the timing of breeding, 8:11, 9:37
Ultimobranchial glands, 4-71-72, 4-74
Ultrasound, 4-61, 4-66
Ultraviolet (UV) light, 3-48, 3.49, 3-58
iridescence and, 4-67-68
perception of, 3-49, 3.59, 4-66-69
Umbrellabird(s), 1-81, 1-82
Long-wattled, 1-82
Uncinate process, 4-17, 4-18, 4-19, 5-5
United States... See U.S....
Upwelling, 1:103-105, 1-103, 1-105
Ureters, 4-125, 4.126
Uric acid excretion, 4-125-127, 4.127, 9:22
Urinary system, 4-125-127, 4.126, 4-162t
Urogenital system, 4-124-144, 4.126, 4-158
bird vs. mammal, 4-162t
Uropygial gland, 3-20
Urvogels, E-4-7
U.S. Biological Survey, H-32-33, 10-19
U.S. Fish and Wildlife Service, 10-91,
10-97, 10-106
Breeding Bird Survey of, 9-62, 9-63, 10-32
U.S. Geological Survey, H-41
Utriculus, 4-57, 4-61

V

Vagina, 4-130, 4131
Vagus nerve, 4:42, 4-44
Valves, heart, 4-78-79, 4.78
Vanga(s), 1-88
Helmet, 1-88
Van Gogh, Vincent, H-9
Vas deferens. See Deferent ducts
Vasotocin, arginine, 4.72, 4-73
Vaughan Williams, Ralph, H-18-19
Vectors (carriers), 9:70
Vectors (mathematical), 5-68
Veery
habitat of, 9-93, 10-28t, 10-73
interspecific competition and, 9-57
nest parasitism of, 10-73

Veins, 4:77, 4-83, 4-84-85, 4-85. See also
Circulatory system
coronary, 4-79
cross-section of, 4.81
system of, 4-83
Velociraptor, E-8, E-27-28, E-33
Vena cava, 4-83-85, 4-84, 4.89
Venules, 4.81, 4-84, 4-87
pulmonary, 4-99
Verdin, 8-36, 9-122
Vertebrae, 4:14-18, 4-15-17. See also Spinal
cord; Synsacrum
cervical, 4-14-18, 4-15-17
spinal nerves of, 4:39
thoracic, 4-17, 4-18
Vestibulocochlear nerve, 4:42, 4.59
Viduines, 7.83, 8-142, 8:145-147
Vieillot, Louis, H-25
Villi, 4-121
Vireo(s), 1-72, 1-79
Bell’s, 8:10, 8:150, 10-37
bill shape of, 2:7, 2-11
Black-capped, 8:10, 8:150, 10-78
Blue-headed, 2:17, 9-93
classification of, 7.25
foraging method of, 27, 6-44
Gray, 9-121
Hutton’s, 9-120
identification of, 2-7, 2-11
migration of, 5-54
nest building in, 8-57
Philadelphia, 10-27
Red-eyed, 9-118
breeding of, 9-31, 9-37
brood parasite effect on, 8-9t, 8-151t
decline of, 10-27
eye color of, 3-:39
foraging method of, 6-44
habitat of, 9-93, 9-113
sensitivity to fragmentation of,
9-118, 10-28t, 10-72
migration of, 931, 9-37
in mixed feeding flocks, 6-61
nest of, 832
population fluctuations in, 10-68
relative abundance of, 9-101
silhouette of, 2.5
song of, 2-17, 7-86t, 7-88-89
silhouette of, 2.2-3
songs of, 2-17
Warbling, 8-9t, 8-14
White-eyed, 2-16
wing bars of, 2:12
Yellow-throated
brood parasite effect on, 8-151t
habitat of, 9-118, 10-28t
song of, 2:17
Vision, 4-45-54, 4-50-54. See also Eye; Colors
accommodation in, 4-50
binocular, 4-51-53, 4-51, 453
color, 3-48-50, 349, 3-54-61, 4-49-51,
4-67
monocular, 4-51-53, 4.51, 4-53
ultraviolet, 3-49, 3-58-60, 3-59, 4-67-68
Visual spectrum, 3-48, 3-49
Vitelline diverticulum, 4.121, 4-122-123
Vitelline membrane, 8-62, 8-63
Vitreous body, 4-47, 4-48
Vitreous chamber, 4-47, 4.48
Vivaldi, Antonio, H-19
Vocalizations. See Calls; Songs; Sounds
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Vocal signals, 7-11, 7-20
Voice box. See Syrinx
Von Haartman, Lars, 6:5-6
Vortex, tip, 5:34-35, 5-34
Vulture(s), 1-72, 1-79, 1-93
Black, 10-108
flight of, 2.7
range of, 5-42
roosts of, 6-65
Turkey Vulture vs., 5-39
wing shape of, 5-41-42, 5.42
Egyptian, 6-11
foraging by, 6-62-63, 6:63, 665
Griffon, 4-133
King, 4-64
Lappet-faced, 6-63
migration altitude of, 5.67
olfaction in, 4-38, 4:62-64
roosting by, 6-65, 6:66
soaring by, 5-:39, 5-41
Turkey, 5-35
Black Vulture vs., 5-41-42, 5.42
flight of, 2-5, 2.7
head of, 3-46, 3-48
heart rate of, 4-155t
range of, 5-42
roost of, 6-66
soaring by, 5-35
water needs of, 9:20
wing shape of, 5-41-42, 5.42
White-backed, 6-63, 9:28, 9.29

%

Wagtail(s)
classification of, 7.25
Pied, 1.71
White, 1.71, 8-14
Wallace, Alfred Russell, 10-109
Wallraff, Hans, 5-82-83, 5-93-97
Walsh, Joan, 5-76
Walters, Michael, 8-80
Warbler(s), Australo-Papuan, 1-92-93
Warbler(s), New World, 1:79. See also
Wood-warbler
Bachman’s, 10-16-17, 10-18
Bay-breasted, 9-103, 9-116
behavior of, 2:7
bill of, 2-7, 2-11
Black-and-white, 1.65, 7.2
classification of, 1-64, 1.65
foraging method of, 6-44
habitat of, 9-112, 10-28t
in mixed feeding flocks, 6-61
nestling, 3-43
nest predation rate of, 8-9t
night flight call of, Track 30 (7-44)
song of, 7.2
Blackburnian, 9:93, 9.103, 9:116-117
Blackpoll, 5-52, 7.5
life span of, 4-159t
Black-throated Blue, 9-122, 10-27
Black-throated Gray, 9-120
Black-throated Green, 2-20
habitat of, 2-:20, 9-93, 9-113
niche of, 9.103,9-104, 9-105
relative abundance of, 9-101
Blue-winged, 7-61
competition with Golden-winged,
10-29
fledgling, 8-115
habitat of, 2-20, 9-94
hybrids of, 3-66
song of, 2:16, 7.61, Track 45
Brewster’s, 3-66

Canada, 9-116-117
Cape May, 7.5, 9103, 9-116
Cerulean
habitat of, 9-95, 9-118, 10-28t
range of, 9-50, 9-51
Chestnut-sided, 7.61, 8-138
fecal sac of, 8-138
habitat of, 7.61, 9-112
nest of, 8-138
song of, 7-61, Track 46, 7-71
classification of, 7.25
genera of, 1:64, 165
Golden-cheeked, 10-65
Golden-winged, 3-66, 10-29
habitat of, 9-111
in mixed feeding flocks, 6-61
Hermit, 9-117
Hooded
habitat of, 9-118, 10-28t
nest predation rate of, 8-9t
range of, 9-50, 9-52-53
song of, 216
tail markings of, 3-64
identification of, 2-4, 2-7, 211
Kentucky
habitat of, 9-118, 10-28t
range of, 9-50, 9-52
song of, 216
Kirtland’s, 8-21
cowbirds and, 8-10, 8:21, 8150,
8-151t, 10-35
habitat of, 821, 8-21-22, 9-58, 10-65-66
nest of, 821, 8.21-22
Lawrence’s, 3:66
Lucy’s, 2-21
MacGillivray’s, 8-9t
Magnolia, 6-61, 9-116-117
migration of, 5-54
Mourning, 10-28t
nest building in, 8-57
Northern Parula, 9:104, 9-105
Orange-crowned, 1-65, 8:9t, 9-128, 9-129
Palm, 9-116
Pine
silhouette of, 2.2-3
song of, 2:16, 7-42
Prairie, 9-50, 9-53
Prothonotary, 859
broods of, 8-91
nest of, 8:58-59, 8-59
range of, 9-50, 9-52
Red-faced, 8-9t
songs of, 2-15-16
Tennessee, 1-65, 9-116
Townsend’s, 9-117
Virginia’s, 8-9t, 9-120
wing bars of, 2:12
Worm-eating
habitat of, 9:118, 10-28t, 10-72
nest predation rate of, 8-9t
song of, 2:16
Yellow
cowbirds and, 6-3, 6-:43, 8:149, 8-161t
nest of, 8-149
range of, 9-50, 9-51
song of, 7.5, 7:75-76
Yellow-rumped
foraging method of, 6-44
habitat of, 9:-116
nest predation rate of, 8-9t
niche of, 9-103,9-104, 9-105
Yellow-throated, 2-17, 10-28t
Warbler(s), Old World, 1-70, 1-91. See also
Brush-Warbler; Reed-Warbler
breeding of, 4-142
classification of, 7.25

Fan-tailed, 8-7. See also Cisticolas
Garden, 5-79-80, 5-81
Grasshopper, 4-94
Marsh, 7-82-83
migration of, 5-54, 5-56
songs of, 2:15-16
Warm fronts, 5-61-71
Wasp, parasitoid, 856
Water, 9-18-22. See also Habitat, wetland;
Habitat, riparian
obtainment of, 9-18-22, 9.20
pollution of, 10-56-57
protection of, 10-21-23
for young, 8:133, 8133, 9-20, 921
Water balance, 4:125-126, 4-127, 4-157—
158, 9-18-22
Water birds, 1-65
Waterfowl, 1-65, 1:79, 1-98
brood amalgamation in, 8-128-129
flight speed of, 5-45
heat exchange in legs of, 4-151
migration of, 5-46, 5-65, 5-67, 5-68-69, 5-73
site fidelity in, 5-75
trapping of, H-3—4
Willughby, Francis, and, H-23
Waterfowl Habitat Acquisition Plan, 10-97
Water-Ouzel, H-26
Waterthrush(es), 2-14
Louisiana, 2:18, 10-28t
Northern, 2:18, 5-75
Wattlebirds, 1-93, 1-96, 1.97. See also Huia
Wattles, 3-48
Waxbills, 1-83, 1-95, 8:142
Waxwing(s), 7-73, 8-111
Cedar, 3-64
calls of, 7.5, 7-72, Tracks 49-50
developmental periods of, 8117
nestling, 8108-109, 8111
relative size of, 2.8
wing tips of, 7-72, 7.73
classification of, 7.25
foraging method of, 6-44, 6-46
Weather. See also Climate
food needs and, 9-:24, 9-25
migration and, 5-69-73, 5.69-72
Weaver(s), 1-83, 1-89
Baya, 4-142
classification of, 7.25
“Cuckoo,” 8-142
Parasitic, 8-142
Social, 840
Village
nest construction in, 8-52-53
Web sites, H-40-41
Webster, Michael, 6-74
Weka, E-4, 1-98
Wellnhofer, Peter, E-4
Western Foundation of Vertebrate Zoology
(WFVZ), 8-:81-83, 8-82-83
Wetland mitigation, 10-93
Wetlands. See Habitat, wetland
Wetmore, Alexander, 1-33, 1.38, 1-39
Whelks, 6-:48-50, 6-49
Whip-poor-will, H-10, 7-1
camouflage of, 3-61
habitat of, 9:-118
nest of, 8:26, 827
Whistlers, 1-93, 1-95
Whistling-Thrush
Blue, 3.59
Taiwan, 3-59
White, John, H-22
White blood cells, 4-88, 4:123-124
Whitman, Walt, 10-19
Whydah(s)
as brood parasites, 8:142, 8:145-147
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Whydah(s) (Continued)
classification of, 7.25
Pin-tailed, 8142
Wild Bird Conservation Law, H-39
Wilderness Act, 10-21
Wildlife management, H-39-41. See also
Conservation
courses on, H-38
legislation on, H-39
Wwildlife refuges, H-39
Willet, 3-64, 3.65
Williams, George C., 6-:24
Williamson, Malcolm, H-19
Willis, Edwin, 9-91
Willughby, Francis, H-22, H-23, 1-32, 1.33

Wilson, Alexander, H-27-28, H-27, H-30, 10-2

Wilson, Edward O., 10-109
Wilson Ornithological Society, H-35
Wiltschko, Roswitha, 5:89-90, 5.91, 5-98
Wiltschko, Wolfgang, 5-:89-90, 5-91
Wing(s). See also Flight
of American Woodcock, 7-16
anatomy of, 1-9-12, 1.9-10
of Archaeopteryx, E-10-11, E-16-17
armvs., 1:9-10, 1-10, 1.35, 4-21
beat frequency of, 5-45
bend of, 1-11, 1-11
bones of, 1.9-10, 4-21-23, 4.22
claws on, E-6, E-10, 3-46, 3-47
curvature of, 1-18
development of, 8113, 8122
elliptical, 5-36-38, 5-37-38
feathers of, 1:11-12, 1.13
attachment of, 1-10
field marks on, 2-12
molting of, 3-36, 3.37
vane width of, 3.3
flapping of, 5-16-26, 5-17-26
flight adaptations of, 5-4
high-aspect-ratio, 5-36-37, 5-42-44
high-speed, 5-36-39, 5.37, 5.39
inner, 5.23
joints of, 5-6
lightening of, 1-10
molting of, 3:36, 3.37
muscles of, 4:28, 4-29
outer, 5.23
patagia of, 1-11
shapes of, 1-18-19, 1-18, 5-36-37,
5-36-44
slotted high-lift, 535, 5-36, 5-37,5-39, 5-42
slotting of, 5-35, 5-:39
sound production by, 7-15-18, 7.15-16,
Tracks 13, 14, 16
spurs on, 4-22
thrust from, 5:16-20, 5-18, 5-24-25
tip vortex from, 5-:34-35, 5.34
Wing loading, 5-:31-33, 5-31t, 5-32
Winnowing, 7-14, 7-16-17, 7-17, Track 15
Wishbone. See Furcula
Woodbridge, Brian, 10-54
Woodcock, American
aerial display of, 7-16, 7-16-17, Track 14
camouflage of, 3-61, 8:103
chick of, 8119, 8-121
development of, 8121
feeding of, 8:133
cranial kinesis in, 412
decline of, 10-29
foraging method of, 6-44
habitat of, 9.95
life span of, 4-159t
nest of, 8103, 8-119
podotheca of, 1-20
sex ratio in, 9-80
vision of, 4.51

Woodcreeper(s), 1-73, 1-78, 1-79. See also
Barred-Woodcreeper
classification of, 7.25
Plain-brown, 1-78, 9-88-91, 9-90
species of, 1.78, 1-79
Woodhoopoes, 1-85, 3-20
Woodpecker(s), 1-69, 1-79, 1-91, 1-93
Acorn, 6-48
Black, 8:16-17
Black-backed, 4-26, 9-116, 9-117
claws of, E-6
Downy, 1.25
albino, 3.53
bill length of, 2-9
distribution of, H-41
drumming by, 7-7-9, 7.8s, Track 4
flight pattern of, 5-26
habitat of, 9-93, 9-113, 9-118, 10-28t
Hairy vs., 2.9
landing by, 5-26
relative size of, 2.8
tree climbing by, 1-25
drumming by, 7-7-9, 7.8s, Tracks 3-5,
7-14-15
flight pattern of, 2-5, 2-6, 5-35
folklore of, H-11
foraging method of, 6-44, 6-45, 7-15,
Track 12
Gila, 9-122
Gray-headed, 1-21
Great Spotted, 8-8
Hairy
bill length of, 2-9
Downy vs., 2.9
drumming by, 7-7-9, 7.8s, Track 3
foraging pecks of, 7-15, Track 12
habitat of, 9-93, 9-113, 9-118, 10-28t
life span of, 4-159t
threat display of, 6-26
wing noises of, 7-17-18
Imperial, 10-16-17
Ivory-billed, 10-16
Lesser Spotted, E-6
Lewis’s, H-:29
migration time of, 5-65
molting of, 3-36
nest cavity of, 8:39-41, 841, 8-57
Nuttall’s, 9-120
Pileated, 10-29
foraging method of, 6-45
habitat of, 9-94, 9-98, 9-113, 10-28t,
10-72
increase in, 10-29
relative size of, 2-8
Red-bellied, 9-34
habitat of, 9-98, 9-113, 9-118, 10-28t
increase in, 10-29, 10-40
range expansion in, 10-40
Red-cockaded, 9-50, 9-54, 10-63, 10-83
Red-headed, 8:14, 9-95, 10-28t
salivary glands of, 4112
sex recognition in, 3-67
silhouette of, 2.2-3
skull of, 4-4-5
Strickland’s, 9-120
Three-toed, 4:26, 9-116
toe arrangement of, 1.21
tongue of, 4-14, 4-110, 4111
White-backed, E-6
White-headed, 4-110
Wood-Pewee
Eastern, 7-76
bill color of, 2:11
Eastern Phoebe vs., 2:11
habitat of, 9-118, 10-28t, 10-72
population fluctuations of, 10-68

range of, 9-56
song of, 2-16, 776, Tracks 57-58, 7-86t
Western, 9-130-131
Woodswallow, Black-faced, 4-142
Wood-warblers, 1-64, 1.65, 1-72, 7.25. See
also Warbler(s), New World
Woolfenden, Glen, 6-88
Wordsworth, William, H-12
World Conservation Union, 10-93-94
Wren(s), 1-72, 1-79
Bay, duet of, 7.79s;, Track 60
Bewick’s, 7.28
habitat of, 9-121
song of, 7:28-29, 7-29, Track 25,
7-86t, 7-87
Cactus, 9-19
habitat of, 2.21, 9-121,9-122
nest of, 836
thermoregulation in, 9-18, 9-19
water needs of, 9:20
Canyon, 8-16, 817
Carolina, 855
habitat of, 10-28t
life span of, 4-159t
nest predation rate of, 8-9t
song of, 7.78s, Track 59, 7-86t
“European,” 1-72
House, 9.2
breeding of, 9-1-2
clutch size of, 9-47
feeding of young by, 8-17
habitat of, 2-20
heart rate of, 4:155
life history strategies of, 9.2, 9-45, 9-46t
song mimicry by, 7-81
mobbing call of, 7-22s, Track 19
nest of, 8-59, 8:89
niche of, 9-83, 9-84-85
respiration of, 4-156
rivalry among, 8-14
tail of, 2:13
territoriality of, 769, 9-1
wing loading of, 5-31t
Marsh, 7.64
habitat of, 2.21
nests of, 8-24, 8-56
polygyny in, 7-71
rivalry among, 8-14
song control centers of, 7-39-40
song of, 6:18, 7:64-65, 7-64, 7-65s,
Tracks 47-48
learning of, 6:18, 7-27
matched countersinging with, 7-36,
Track 28, 7-67, 7-87
mimicry in, 7-81
repertoire of, 7:19, 7-86t
Musician, 7-26, Track 22
nest building in, 8-56
New Zealand, 1-92, 1.96, 7.25
Rufous-naped, 819
Sedge, 7.37
habitat of, 9-8, 10-28t
song of, 7:36-37, 7.37, 7-86t
silhouette of, 2.3
Socorro, 10-70
Stephens Island, 5-51
Stripe-backed, 6-94
Winter, 1.72
Common Cuckoo parasitism and, 8-141
habitat of, 1.72, 2.20, 9-93, 9-116-117
song of, 2-15, 4-94, 7-10, 7-10s, Track

8, 7:41,7-66
surplus nests of, 8-56
tail of, 2-13

Werentit, 9-120
Wright, Mabel Osgood, H-27
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Wrybill, 4-104, 4-105
Wyeth, Andrew, H-8-9
Wynne-Edwards, V. C., 6:24, 6-:28

X

X-ray
of egg in oviduct of Brown Kiwi, 8-72

Yellowlegs
Greater, 2:11
Lesser, 2:11, 10-43
Yellowthroat, Common
brood parasitism effect on, 8-151t
face mask of, 3-64
feeding cowbird fledgling, 6-3
habitat of, 2-21
life span of, 4-159t

song of, 7.5, 7-9, 7.9s, Track 6, 7-47, 7-86t
mimicry in, 7-81
Yolk, 4-130, 8:62-63, 8-62-64, 8-69
Yolk sac, 865-67, 8:120
Young. See also Embryo; Hatching; Feeding
behavior, parental
altricial, 6-87, 8-106-117
development of, 8107-117
fledging of, 8115
precocial vs., 8-72, 8-106t
thermoregulation of, 8-:110, 8-112, 8-120
of brood parasites, 8-144-147, 8-145-146
calls of. See Calls
care of, 8:130-139. See also specific topics
carrying of, 8-134, 8:136, 8-136-137
creches of, 8:116, 8:125-129, 8-126-129
defense of, 6:52-53, 8:134-136
development of, 8:106-124,
8-108-109, 8114
feeding of, 8-130-131, 8-131-134
parent-offspring recognition, 7-47, 7-53,
8-125

———

precocial, 8:117-119, 8-124
altricial vs., 8-72, 8-106t
behavior of, 8:123-124
development of, 8-117-124, 8121-122
flightless period of, 8-124
metabolic rate in, 8-123
thermoregulation in, 8:120-123
skull characteristics of, 4-10, 4-10
survival rates of, 8-5, 9-64

Z

Zach, Reto, 6-49
Zoogeographic regions, 1-69-98, 1-70
marine, 1-98-105, 1-99

Zoom lens, 2-43

Zooplankton, 1-101, 1-103, 4-64—65. See
also Plankton

Zugunruhe, 560, 5-89. See also Migratory
restlessness

Zygote, 4133
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