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adaptive economies of scale, 90-95
adaptive radiation, 88, 114-18, 121
addiction (see behavior, addictive)
adoption of orphaned juveniles
by a female baboon in captivity, 19
by birds that practice communal
defense, 19
by chimpanzee sisters, 101
by gibbons, 100
by silverback gorillas, 100
advertisement, 139
Africa, dispersal out of
by Homo erectus, 116, 118, 120, 175
by large carnivores, 182
by lineal ancestors of great apes,
103
multiregional model, 175
Out of Africa model, 175
African wild dog (see dog, wild
African)
age of the earth, 2
agriculture (see also land cultivation,
husbandry)
antiquity of, 191
compared with hunting-gathering,
194-96, 219-22
compared with straightforward
symbiosis, 11, 205
early development in mountain
uplands, 185, 198, 199
global cause and prospects, 191,
194, 198-202, 207, 226, 227
global warming and cooling effects,
198, 199
hilly flank theory, 193
impact of carbon dioxide
enrichment, 200-2
impact of precipitation, 199, 200
in nonhuman societies, 78, 205, 206
multiple origins, 4, 191, 196
oasis theory, 192, 193
poorly explained remarkable facts,
190, 191
risks involved, temporal and across
states of nature, 193-96, 211
sexual division of labor in farming,
54, 212

specialization-diversification
dichotomy, 212
stability: environmental key to
agriculture, 207, 226
trade: behavioral key to agriculture,
213, 216, 217, 220-27
transition to, 63, 179, 185, 200-2,
207, 208, 213, 221, 222, 226, 227
worldwide spread, 191
Aiello, L. C., 3, 65-69
alcohol prohibition, 22
Alpine-Himalayan range of
mountains, 184, 185, 218
altruism
displacement of a relationship
reserved for kin, 53
in birds that practice communal
defense, 19
in life-threatening contingencies,
19, 159
rare in realms of subsistence, 19
verging on trauma, in the vampire
bat, 14, 15, 19
ambidexterity, 46
Americas, 3, 168, 174, 175, 207
amphibians, 127, 128
anagenesis, 117, 120
analogy as distinct from homology,
87-89, 92, 96
anatomy, 5, 29, 65, 70, 76, 87, 106,
207
ancient cities
abundant in earliest days of
agriculture, 225
Athenian democracy under Pericles,
39
import of food to, 225
Jericho, 208
large-city shoemaking (Xenophon),
40
reasons for existence (Plato), 222
reasons for existence (von Thiinen),
222-25
Rome, 147, 148
ancient civilizations
Akkadian empire, 208
Ancient Egypt, 52, 107, 200
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ancient civilizations - cont.
Greece and the Hellenistic world,
38-41
Han China, 200
Indus Valley, 200, 209
Mesopotamia, 200
Phoenician dominion of the
Mediterranean, 40
Roman empire, 147, 148, 156
animals of burden (see transportation,
beasts of burden)
Antarctica, 174, 197, 202, 203, 208
antipredator safeguards
and loss of individual freedom in
ranging, 182, 183
early human parallels with
baboons, 113, 182
individualized pairing between
“host” and “client,” 13
mimicry, 88
relative safety in group formations,
16, 113, 114, 182, 183
ants
division of labor among castes, 48,
96
exchange effected by vomit reflex,
10, 11
haplodiploidy, 56-58
leaf cutter ants, 48, 205, 206
morphological plasticity, 48
phylogenetic descent, 96
task-oriented plasticity in behavior,
48, 49
ape (see also hominoid primates), 10,
29, 67, 97-106, 109, 117, 118, 132,
137
archaeological record (see record,
archaeological)
archaeological sites
Abu Hureyra, 213
Buret, 171, 189
Chesowanja, 162, 167
FLK Zinj, 134
Jericho, 208
Mezhirich, 178
Olduvai Gorge, 72, 134-36, 178
Sunghir, 171
Zhoukoudian, 162
arctic fox (see fox, arctic)
arctics, 4, 175
Aristotle, 38, 93, 130
arms race (see runaway competition)
art
artistic expression, 4, 171

cave art, 72, 167

decorated burial sites, 168, 171, 180

figurines, 171, 187, 189

lithography, 150

music, 2, 32, 37

nonutilitarian material, 187

poetry, 32, 83

portable, 4, 168, 171, 180

representative and fictional forms,
181

symbolic behavior, 179, 180

wall paintings, 168, 180

asexual reproduction (see

reproduction, asexual)

Asia, 3, 103, 126, 174, 175, 182-87, 191,

207, 210

Atlantic ocean, 62, 172, 178, 209-11

atmosphere, constituents
carbon dioxide, 12, 197, 198, 200-2
dust, 202, 205
fog, 83
inferred from ice cores, 197, 198
methane, 127, 128, 197-99, 202
oxygen, 12, 155, 203

Australia, 3, 82, 126, 154, 155, 168,

170, 174, 175, 187, 210

Australopithecus

afarensis, 110

africanus, 68

boisei, 68

compared with H. habilis, 136

differences in dentition, 68

evolution under non-forest
conditions, 106

extent of adaptive radiation, 116,
118

Kenyanthropus, 117

Lucy, 110

parallels with the baboon, 71, 105,
110, 115, 116

transition to Homo, 179

autarky, 212, 216

baboon

adaptive radiation, 114, 115

antipredator behavior, 108, 111-13,
182

as agricultural pest, 110

behavior in wooded vs. open areas,
111, 113

communication among nonkin,
119

Darwin’s references to, 105, 106

diet, 106
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fusion-fission system, 105
geographic distribution, 114
in ancient Egyptian hieroglyphs,
107
insectivorousness, 109, 110
parallels with the
australopithecines, 105, 113, 115,
116
pliability of behavior, 111, 113, 114
ranging and refuge, 111
small vertebrate prey, 110
species and subspecies, 111, 113-15,
119
transition from woodland to
grassland, 105
Banning, E. B., 214
Bar-Yosef, O., 179, 187, 193, 220
barter (see trade)
basal metabolic rate (see metabolic
rate, basal)
Bateman, A. J., 138
Bateman’s principle, 139-41
Bates, H. W.,, 88
Batesian mimicry, 88
Batten, R. L., 185
Beagle, HMS, 20, 21, 23
bear, black or brown, 163, 164, 183,
186
beasts of burden (see transportation,
beasts of burden)
Becker, G. S., 20, 174
bee, 10, 44, 49, 56, 96, 98, 140
Beer, C., 18, 19
begging, 10, 17
behavior, animal
and the evolutionary pacemaker,
115
antipredatory, 16, 108, 111, 113

based on individual recognition, 10,

13, 103, 104

concepts of analogy and homology
extend to, 88

cooperative, 16

default mode of, 142

in feeding, inferred from anatomy,
65

in foraging and harvesting, 13, 165

individual, 105

isolation mechanisms driven by,
115

patterns lost or found under
domestication, 51

pliability of, 111, 113

reproductive, 75, 98-102, 138, 182
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social, 96, 105
strategic, 13
submissive, 10
task and team oriented, 16, 48,
49
behavior, human
addictive, 20, 64, 73
antipredatory, 113, 114, 182, 183
culturally organized, 168
dichotomy of, 22, 97
eclectic (in consumption), 64
economics, behavioristically
considered, 36
in residential choice, 164
individual, 105
mercantile set apart from
nepotistic, 22, 103
pliability of, 35, 113, 114
rational, 161, 207
refinement in, without change in
morphology, 137, 168
reproductive, 101, 102, 138
social, 105
strategic, 13
symbolic and ritualistic, 179-81,
187
traceable to primate heritage, 103
Belfer-Cohen, A., 187, 193
Bering land bridge, 126, 185
Bernard, C., 85
Binford, L. R., 133, 134, 162, 168,
193
Birdzell, L. E., 179
black markets, 22
BMR (see metabolic rate, basal)
body size
and evolutionary convergence, 95
baboon compared with
Australopithecus, 110, 116, 117
bearing upon sexual division of
labor, 54
economized through cooperation,
16
Euclidian straitjacket, 92, 93
expensive surface-to-volume
adaptations, 46, 92
exponentially increasing ranging
radius, 93
human gut proportion relative to,
66
metabolically expensive organs
related to, 3, 69, 73, 92
reduced rate of evolution, 80, 81
subject to phenotypic plasticity, 48
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Bonner, J. T., 81
book lungs, 92
Bourliere, F., 115

Bowlby, J., 33
Braidwood, R., 192, 193
brain

asymmetry in humans, 46
encephalization, 5, 30, 34, 35, 69,
73-75, 82, 83, 130, 131, 136
expensive-tissue hypothesis, 65, 67,
69, 73
increasingly refined tools linked to
a growing brain, 137
limbic system, 29
localization of brain functions, 29
motor cortex, 47
master synthetic tools, 170
brand loyalty, 140, 141
breeding (see domestication)
Brehm, A. E., 107, 108
Broca, P, 29
Bryson, R. A., 192, 208
Bunn, H. T, 134
burials, 168, 171, 180

caches, of distinct objects
amassed by pre-human hominids, 3,
132
mammoth bones, 178
seal skulls occurring with no other
bones, 172
skeletons lacking paws of fur-
bearing animals, 173
unprocessed stones from distant
sources of flakeable rocks, 132,
135, 136, 178
calculus of relatedness (see
relatedness, calculus of)
Canidae family, 16, 17, 96
capacity for specialization, 45-54
capacity for speciation, 115, 118, 120
caprines (see goats and sheep)
capuchin monkey (Cebus spp.), 109
carbon dioxide (see atmospheric
constituents, carbon dioxide)
gains shared by farmers and
hunter-gatherers, 201
observed in patterns of early
cultivation, 202
superiority of C3 type over C4 type
plants, 201
universal fertilizer, 200, 201
cave art (see art)
cave bear (see bear)

caveman, 164
caves
highly random feature of the
physical environment, 163
implausible use as commonplace
home-base, 165, 166
inferences from dwelling habits of
modern humans, 164
possible use as “incendiary hubs,”
166, 167
presence of fire traces in excavated
caves, 162
cell,
division, 94
organelles, 12
intracellular transport, 94
membranes, 91
molecular exchange among
subcellular structures, 85
prokaryotes and eukaryotes, 85
red blood cells, 94
symbiogenesis, 12, 85
central-place foraging hypothesis,
133-36
Childe, V. G., 158, 192, 193
chimpanzee (see also hominoid
primates)
Darwin’s references to, 105, 106
dentition, compared with human,
68
evolution in a vertical line of
successive descent, 117
model of human individual
behavior, 105
model of human society, 105
phylogenetic relation to humans,
105, 107
reproductive behavior, 101
China, 24, 141, 155, 156, 162, 187, 191,
200
Chivers, D. J., 3, 67, 109
cladogenesis, 117, 120
Claiborne, R., 199
Clark, C. W,, 149
Clark, G. A., 187
climate (see also glaciation)
Climatic Optimum, 4, 192, 200, 208,
210, 219
dessication, 192, 209
drought, 23, 75, 193, 196, 208
flood, 193, 196, 209, 210
Holocene interglaciation, 126, 168,
192, 200, 203-206
in mountainous terrain, 198, 199
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instability as limiting factor in diversity of diet (and lack thereof),
agriculture, 195, 205, 206, 227 63, 64
irregular spiking in weather, 184, eclectic consumer behavior, 64, 176,
192, 193 194, 226
precipitation, 126, 192, 193, 196, food sharing, 15, 73, 125, 133, 137,
199-201, 207-9, 216 150, 226
recent stability as exception, 125, of meat, 69, 70
204, 207, 226 postponement, 72, 132
sea levels, 126, 174, 192, 198, 199 specialization-diversification
storminess, 193, 202, 205 dichotomy, 43, 212
transition to new materials in continental shelves, 174, 175
response to, 170 continuity, evolutionary, 28-31, 33
wetlands, 127, 200 contrived commodity (see
windstorms, 193, 209, 210 commodities, major categories)
Younger Drays, 210, 211 convergent evolution, 86-90, 94-97,
Climatic Optimum (see climate) 109
clothing adaptive radiation, 88, 89
ability to dress and undress, 46 analogy, 87-89, 92, 96
and eyed needles, 171 bilateral convergence, 88, 89
dependence on raw materials, 176 biotic and abiotic causes of, 90
in colonization of the frozen north, body size effect on diversity of
128, 171, 184 species, 95
inferred from artistic imagery and in social structures, 95-98
burial sites, 171 mass convergence, 90, 94, 95
club goods, 150 mimicry, 88
Clutton-Brock, T. H., 100 multilateral convergence, 89, 90
Coase, R. H,, 149 streamlining, 89, 90
Cohen, M. N,, 193 synthetic constraints, 90-96
colonial animals, 20, 85, 134 corporation, 179, 180, 187
coloration, 88, 89 courtship feeding, 18, 138
commodities, major categories Crassus, M. L., 147, 148
common property, 143, 145, 148-51 creative explosion (see also transitions,
contrived, 143, 145, 149-52, 161 Middle to Upper Paleolithic), 168,
exclusion, 143, 144, 146, 148-50 190
more than sum total of physical Cro-Magnon, 181
attributes, 220 Cronin, H., 33
private good, 143-46, 149, 151 Crook, J. H., 49
public good, 143, 145-49, 151, 159
rivalry, 143, 144, 146, 149 Dansgaard, W., 203, 204
Tragedy of the Common, 149 Darwin, C.
common property (see commodities, age of the earth, 2
major categories) and Adam Smith, 27, 28, 129
competition and the human mind, 2, 28, 30
“against” and “for,” 27, 60 areas of disagreement with
for food, with own offspring and Wallace, 31-33
mates, 77-79, 100 argument of multiple origins, 50,
interspecific, 75 51
intraspecific, 76, 142 artificial selection, 49
male to male, for mating partners, continental contemporaries, 85
75, 139 counterexample fatal to theory,
runaway, 35, 76 32
consumption dog training, 52
communal, 133 evolutionary continuity, 21, 28, 31,
diminishing marginal utility, 64, 70 33
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Darwin, C. - cont.

exchange inferred from flint tool
refinements, 128-31

explanation for existence of sterile
workers, 57, 58

extent of altruism in a female
baboon, 19

Fuegian fisherman, 20, 21

geographic distribution of species,
2

influence of Malthus, 23, 28
intraspecific variations in
domesticated stock, 50, 51
manual dexterity inferred from
flint tool refinements, 129
missing human tail, 29
omissions, 1, 2830
origin of life, 28
pencil outline, 28
position on human exchange (or
lack thereof), 26, 27
principle of utility, 2, 31, 32, 34
references to baboons, 106-8
remark that reads like a line from
the Wealth of Nations, 129
sexual selection, 29, 31, 138
triumphs in bequest, 2
Darwin, E., 9
Darwinism
analogy and homology viewed
dynamically, 88
early impact on economics, 35
sources of difficulty in the study of
human evolution, 2, 33
variability and stability of adaptive
structures, 36
Darwin’s principle of utility, (see
principle of utility)
Dawkins, R., 32, 76, 79, 81, 95
deadweight loss, 145
deer, 66, 95
Degabriele, R., 154
Derev’anko, A. P., 171
dessication (see climate)
Devereux, S., 24
DeVore, I, 105, 111
Diamond, J., 214
diet (see also digestive system, meat)
behavioral and evolutionary
perspectives, 73, 74
carbohydrates, 14, 65, 70, 71, 201,
217
carnivorous compared with
herbivorous, 65

of grasses, 106
dominated by meatless meals, 3, 66,
70
dynamics of ingestion, 71
insectivorousness, baboon
paralleled with hominid, 109, 110
loss of diversity with advent of
agriculture, 63, 213
nutritional diversity and balance,
63, 65, 72, 106, 213, 217, 225
proteins, 14, 65-71, 106, 110, 128,
213, 214, 217, 218
the most eclectic feeder of all, 64,
176, 226
digestive system (see also diet)
caecum, 66
carnivores and herbivores,
compared, 66
expensive-tissue hypothesis, 68, 73,
213
externalization of function, 67, 68
gut proportions, baboon similarity
to human, 109
shrinking gut tissues in the process
of encephalization, 65, 67
small intestine, dominant in
humans, 109
teeth, enamel coating, 68
diminishing returns, 94
dimorphism, 38, 49, 76, 77, 79, 102,
117
dinosaurs, 95
disease (see health)
divergent evolution, 86, 87
division of labor (see also division of
labor, sexual)
adaptive under the invisible hand,
61
among castes, 16, 48, 98
between rural and urban
populations, 225
capacity for specialization and
differentiation, 45-54
capacity to operate in grand-scale
formations, 55-61
diversity and exchange expected of
participants, 53, 54
evolution relative to unit of
selection, 44
and haplodiploidy, 58
in ancient Greek cities (Xenophon),
40
in insect society, 56-58
in molerat mining, 15
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inferred from tools, 169, 172
multicellular, 44, 55, 61
primary source of wealth of nations
(Adam Smith), 42
sexual, 16, 54, 55
task and team oriented, 15, 16
transient manifestations, 44
division of labor, sexual
adaptable to technological and
environmental change, 44, 55
effect of preventive medicine, 55
in farming, 54, 212
in hunting-gathering, 54
in organisms that care for young, 16
predetermined in mammals, 99
relation to dimorphism, 54, 77
under electric power, 55
under steam powered machines, 55
DNA
hybridization dating, 100
mitochondrial, 118
ribosomal DNA analysis, 206
tests of kinship, 102
dog, wild African (Lycaon pictus), 10, 17,
18, 96, 111, 133, 150
dog, domesticated
Adam Smith’s sweeping assertion,
9,10, 14
argument of multiple origins, 50, 51
behavior paralleled with the
ancestral wolf, 52
descendant of a social species, 51
ease of breeding and training for
certain tasks, 52
emotional currency, 53
gray wolf as progenitor, 16
intraspecific variations, 50-54
nexus of division of labor and
exchange, 53
product of pre-agricultural
domestication, 217, 218
versatility, product more of natural
than artificial selection, 52, 53
“working partner,” 51
dolphin, 90
domestication (see also goats and
sheep)
Darwin’s launching pad for the
idea of natural selection, 49
relationships reserved only for kin
in the wild, 53
dog breeding, 50-53
intraspecific variations in
domesticated stock, 50, 51

Index

loss of vital functions and reduced
brain volume, 14, 219
operates more on morphology than
on behavior, 51
and no new major species since
4000 BP, 191
renders exchange inoperative in
subjects, 14
targeted gregarious but not
necessarily social species, 51
Dott, R. H., 185
draft animal (see transport, beasts of
burden)
Drake, Sir Francis, 62
Duffy, J.E., 97
dwelling (see also caves), 128, 157,
163-67, 173

economics
behavioristically considered, 36
departure from selfimposed
compartmentalization, 20
economists, Scottish, 26, 28
evolutionary question at inception,
26
impact of early Darwinism on, 35
influence on Darwin, 27
study of niche expansion, 5
economies of scale (see adaptive
economies of scale)
economy of nature, 9, 38, 93
Edozien, J. C., 70
Eiseley, L., 28, 29
El Nifio, 127
elephant, 49, 76
emotional currency, 10, 11, 22, 53
Empedocles, 38
encephalization (see brain,
encephalization)
England, 24, 156, 179
environment, physical, 89, 125, 127,
163, 176, 181, 182, 191, 192, 205,
210, 226
internal, 84, 85, 163, 206 (see also
physiology)
Epimetheus, 38
Erickson, J. D., 201
Estes, R. D., 113
Ethiopia, 24, 107
eucalyptus, 64, 154, 155
Euclidian space, 91
Euclidian straitjacket, 92, 93
eukaryotes, 85
Eurasia, 103, 163, 176, 187
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Europe, 3, 103, 126, 135, 158, 170-75,
182-89, 207, 210, 216
eusociality
analogy with multicellular body, 57
breeding limited to a single
reproductive female, 96, 134
defined, 96
haplodiploidy, 5658
in marine invertebrates, 97, 134
in mammals, 9698, 134
in insects, 58, 96, 97, 134
pinnacles of social evolution, 97
prospects in humans, 134, 159-61
sterile worker castes, 57, 58, 96-98
evolutionary convergence (see
convergent evolution)
evolutionary divergence (see divergent
evolution)
evolutionary pacemaker, 115
exchange, mercantile (see also trade)
and the quest for the mind, 34, 35
antiquity, 121
defined, 9, 20
driven exclusively by merits of
commodities, 21, 22
in the “external” environment, 85
indirect clues in the prehistoric
record, 217
inferred from economic expansion,
173
inferred from geographic
expansion, 173
inferred from lost capacity for
(horizontal) speciation, 120
inferred from unprocessed stones
hauled over distances, 135, 136,
172
intensity, inferred from tool
refinement, 169, 172
lack of analogy with animals, 9, 10
necessary condition for agriculture,
217, 227
primary function: promotion of
intraspecific division of labor, 13
propensity to, 1, 25, 26, 45, 54, 226,
227
served to relax a constraint of its
own making, 227
use of money linked to symbolic
behavior, 180, 181, 187
exchange, kin and nepotistic
advantages, 14-16
at lowest levels of organization, 84,
85

begging, infantile and submissive
behavior, 10, 17
behavior, overlap in human and
animal, 20
confined to realms of procreation
and kinship, 18
courtship feeding, 18, 133
driven by identities (of traders) not
by merits (of commodities), 18
effected by vomit reflex in ants, 10,
11
emotional currency in a nonhuman
mammal, 53
expected of participants in division
of labor, 54
gift-giving, 19
inoperative under domestication,
14
exchange, symbiotic (see also
symbiosis)
at lowest levels of organization, 84,
85
by “infection,” 85
compared with agriculture, 205
defined, 11, 12
lack of a strategic dimension, 13
of oxygen for carbon dioxide in the
atmosphere, 12
promotion of division of labor
(between but not within species),
13
racial rather than individual
experience, 13
exclusion (see commodities, major
categories)
expensive-tissue hypothesis, 68, 69,
73, 213
exploration
cross-oceanic, 63
Drake, Sir F., 62
HMS Beagle, 21, 23
FitzRoy, R., 21
in the absence of trade, 176
Magellan, F., 63
Marco Polo, 23
external environment, 85, 92
extinction, local, 184

famine
artifact of human inexpediency, 24
association with “acts of God,” 23
attributed to Malthusian forces, 23
destruction of local exchange
systems, 24
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food export from famine-stricken
regions, 24
Irish famine of the 1840s, 24
starvation, 24, 71
toll in lives, 23
farming (see agriculture)
feed-as-you-go mode of subsistence,
71-73, 101, 125, 131, 133
Ferris, S. D., 118
Fertile Crescent, 192, 207-11, 218, 220
birthplace (or places) of agriculture,
207
cultivation in the wake of Younger
Drays, 211
dessication in the wake of Climatic
Optimum, 208
diversification in crops and
livestock, 210
highly diverse predictable climate,
209
island of calm, 211
post-glacial effects, 192
Finley, M. I, 40
fire
allegation of premature
development, 3
antiquity in human use, 3, 153, 162
as chemical reaction, 151, 153, 155,
157
as contrived commodity, 151, 161
campfire scenario, 159
caves as fire depots, 167
facilitated, and was facilitated by,
exchange, 153
history of fueling, 155-57
ignition, 157, 158
incendiary hub scenario, 161
nonhuman use, 153-55
private fire scenario, 160, 161
Promethean, 38
specialized firekeepers, 161, 166
traces in excavated caves, 162
use as source of energy, exclusive to
humans, 155
use in cookery, 67, 68, 128
fire insurance, 83, 148
firefighting, 146-48, 151
firm size, 93
Fisher, R. A., 57, 61
fishing, 54, 72, 183, 186, 195, 220
FitzRoy, R., 21
food (see diet, meat)
chain, 65, 128, 155
production (see agriculture)

Index

sharing, 15, 73, 125, 133, 137, 150
transport, 16, 49, 72, 133
sharing hypothesis, 131-37
Ford, H., 40, 60
forest fire, 82, 83, 154
fossil record (see record, fossil)
fowling, 183, 186
fox, arctic, 173, 178, 186
Friedman, M., 58
fuel cells, 156

Gamble, C., 128, 167, 186, 187
games
chess, 142
Chicken, 75
Hawk-Dove, 75
Gates, B., 60
gene flow, 119, 175; gene pool, 117
general character, 86, 87
genetic isolation, barriers of, 115,
118-20
genetic variation, 37, 38, 117
geographic distribution
baboons, 110, 114
freeranging large animals, 164
humankind, 3, 174
large carnivores during glaciation,
127
of species, 2
Upper Paleolithic people, 178
geographic expansion
by Homo erectus, 175
exploration, 63, 176
inland and overseas, 176
into new continents, 168
limiting factors specific to humans,
176
of anatomically modern humans,
175
role of exchange, 176-78
through gene-flow, 175
through physical migration, 175
geographic mobility
of primates, 103
in agriculture, 215
in the absence of exchange, 176
locomotion, 90, 93, 116
long-distance exploration, 176
seasonal migration, 46
through gene flow, 119
through physical migration, 119
through radiation, 176
under exchange, 178
under predation pressure, 183
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gibbon (see hominoid primates) large predators deprived of main
giraffe prey, 218
dimorphism, 79 object of exchange, 220-22
interspecific competition, 75 Goldizen, A. W.,, 101
intraspecific competition, 76 Goodman, M., 107
pseudo-agriculture, 78 Gordon, S., 27, 28
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