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acetaldehyde, 183, 185
acetazolamide, 40, 42, 46, 47
acid-base regulation
in amphibians and reptiles, 109-10
in decapodan crustaceans, 79-100
acidosis
blood, 200
in blue crab, 89
in crayfish, 89-90
metabolic, 176
acid stress, in crustaceans, 92-3
aerodynamic valving, 139
Agnatha, 212
Airina moschata, 135
air sac blocks, 140-2
Alca torda, 236
alcohol dehydrogenase, 175, 183
alkalosis, respiratory, 176
alphastat regulation, 109
Alpheidae, 211
alternative oxidase system, 27
alveolocapillary barrier, 46
Alvinella caudata, 196
Albvinella pompejana, 196, 197
amino acids, 15-16, 28
Ammodytidae, 212
amphibians
acid-base regulation, 109-10
behavioural thermoregulation, 113-19
blood gas transport, 112-13
circulation, 112-13
gas exchange, 110-12
hypoxia in, 107-9, 112-13, 113-15
non-ventilatory period, 107
respiration, 107-20
thermoregulation, 107-20
anaerobic metabolism, 173
carbohydrate, 17-26
in helminths, 18, 25-6
strategies for, 25-6
anaerobic substrate catabolism, 16
anaerobiosis
facultative, 149-51

in tubificid oligochaetes, 201-3
see also anaerobic metabolism; anoxia;
hypoxia; low oxygen
Anas platyrhynchos, 126
Anas superciliosa, 126, 127
Anguilliformes, 212
anion exchanger, ‘Band 3’, 65
annelids
adaptations to low oxygen, 191-204
aerobiosis, 193-9
alternating aerobiosis and anaerobiosis,
199-201
characteristics, 191-2
meiofauna, 194-9
sulphide detoxification, 201
anoxia
blood pH in carp, 176-8
decline in creatine phosphate, 179
increase in inorganic phosphate, 179
in fish, pH changes during, 173-88
see also anaerobiosis; anaerobic
metabolism; hypoxia; low oxygen
anoxybionts, 201-3
Anser anser, 126
Anser indicus, 137
Aptenodytes patagonica, 237
Arenicola marina, 155, 197, 199-201
arterial chemoreceptors, in hypoxic
responses, 138
Ascaris suum, 16, 17-18, 20, 21-2, 24, 27
Astacidea, 212
Atelecyclus rotundatus, 222, 223, 225
ATP, 56-7, 58
burrowing fish, 220-1
lugworm, 200
production, 16
synthesis, in helminths, 25
turnover, 160-2, 164, 166
yield, anaerobic pathways, 174
August Krogh Principle, 111
Austropotamobius pallipes, 85, 89-90, 94,
96
Aythya fuligula, 127, 128, 135, 235
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behavioural hypothermia, 115
physiological significance, 118-19
behavioural thermoregulation, 113-19
bicarbonate ion, rapid source, 48-52

birds
gas exchange, 125-42
high-altitude flight, 137
hypothermia, 129-30
intrapulmonary airflow during exercise,
13942
oxygen delivery, 125-42
respiration in hypoxia, 137-9
thermoregulation, 125
ventilation, 12542
Birgus latro, 85, 98
bitterling (Rhodeus amarus), 175,
185
blood acidosis, 200
blood carbon dioxide
and Haldane effect, 70
linkage effects, 69-72
transport, 64-7, 68-9
blood gases, impact of shunts, 112-13
blood lactate, in anoxia, 176
blood oxygen
capacitance coefficient, 59
equilibria and pH, 70-2
inter- and intraspecific adjustments,
60-1
linkage effects, 69-72
blood pH
and behavioural thermoregulation,
117-18
in carp during anoxia, 176-8
Bohr coefficient, 70, 221
Bohr effect, 70, 71, 137
alkaline, 58
and oxygen affinity, 197
crustaceans, 86
lugworm, 201
Bohr-Haldane effect, 55, 65, 69
Bohr protons, 56, 59
Bohr-Root effect, 58
Bohr shift, 86, 94, 97
Brachyura, 212
Branchiostegidae, 212
Branta leucopis, 128
buffering, 46-8, 89
Bufo marinus, 108, 116, 117
Bufo paracnemis, 108
Bufo vulgaris, 109
bullfrog (Rana catesbeiana), 110, 111
burrowing mammals
blood oxygen affinity, 61
physiological adaptations, 218-22
burrows of crustaceans and fish, 212-18
burying behaviour, 221-6

caisson disease, 241
calcium ions, allosteric effects, 95
Callianassa spp., 215
C. californiensis, 215, 219
C. jamaicense, 215, 219
Callinectes sapidus, 81, 82, 88, 89
Callionymidae, 226
Callorhinus ursinus, 237
Calocaris macandreae, 215, 219
calorespirometry, open-flow, 162-4
calorimetry
and residual oxygen consumption, 1624
energetics at low oxygen, 149-67
Cambarus diogenes, 219
Cancer irroratus, 90-1
Cancer pagurus, respiratory and acid-base
variables, 85
capillary recruitment, 111
Carassius spp., 174
C. auratus, 182
C. carassius, 175, 177, 178, 181

carbamate formation, 58
carbohydrate metabolism, anaerobic, 17-26
carbon dioxide, 46
diffusion in red cells, 44
exchange between blood and alveoli, 45
facilitated diffusion, 3841
receptors, in lizards, 110
carbon dioxide transport
extracellular catalysis, 41-6
in decapodan crustaceans, 86-8
in fish, 64-7
whole blood properties, 68-9
carbonic anhydrase
and sarcoplasmic reticulum, 50-2
contribution to carbon dioxide exchange,
44
cytosolic isozymes, 35-8
in carbon dioxide transport, 65
in crustaceans, 87
inhibition by chlorzolamide, 50, 51
inhibition by NaCNO, 50
in muscle, 35-8
interstitial, 42
luminal membrane-bound, 49
marker enzymes, 37
membrane-bound localizations, 36-8
roles in tissue functions, 35-52
sarcolemmal, in extracellular buffering,
47
sulphonamide sensitivity, 36
Carcinus maenas, 93, 222
Cardisoma carnifex, 85, 87, 98
carotid body, 108, 109
carp
blood oxygen affinity, 61
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blood pH during anoxia, 176-8
Bohr coefficient, 70
Carassius carassius, 174, 177, 181
creatine phosphate degeneration, 179
Cyprinus carpio, 177, 180, 181, 182
energy reserves in anoxia, 178-83
haemoglobin hydrogen ion titration
curves, 66-7
histidine residues, 66-8
muscle pH in anoxia, 178-83
red cell pH, 62, 64
catecholamines, 64
Cepola rubescens, 213, 216-18, 220, 221
Cepolidae, 212
cetaceans, 243, 244, 247
Chaetopterus variopedatus, 193-4
chicken, see fowl, domestic
Chrysemus picta belli, 108
citric acid cycle, 27
cladistic analysis, 3
Clevelandia ios, 216
Cobitidae, 212
cockerel, domestic, 126, 134
Coestes cassivelaunus, 222, 223
Colibri coruscans, 138
Columba livia, 126
comparative physiology, and evolution, 6—
11
constant relative alkalinity, 109
convective inertia, 139
cormorant (Phalacrocorax atriceps), 236
Corystes cassivelaunus, 225
Coturnix coturnix japonica, 126
crab
Atelecyclus, 222, 223, 225
blue (Callinectes sapidus), 81, 82, 83, 87,
88, 89, 92
burrows, 213
burying behaviour, 221
Carcinus maenas, 222
Coestes cassivelaunus, 222, 223
Ebalia tuberosa, 222, 223-5
haemocyanin carrying capacity, 86
land, 98-9, 100
Liocarcinus depurator, 222
lungs, 98-9
robber (Birgus latro), 98
rock (Cancer irroratus), 90-1
shore (Carcinus maenas), 93
Trinidad mountain (Pseudothelphusa
garmani), 99
Crangon crangon, 225
Crassostrea virginica, 162
crayfish
acidosis, 89-90
antennal gland, 91
Austropotamobius pallipes, 94, 96

261

burrows, 213
haemocyanin, 86
hyperoxia, 91, 92
Orconectes propinquus, 92-3
transport enzymes, 87-8
creatine phosphate, 186
crustaceans, see decapodan crustaceans
Cyclops abyssorum, 153, 155
Cyprinus carpio, 177, 180, 181, 182
cytosolic isozyme, 35

dansylsulphonamide, 38, 39
decapodan crustaceans
acid-base regulation in, 79-100
acid stress in, 92-3
air-breathing, 94-9
Bohr effect, 86
burrows, 212-18
burying behaviour, 221
calcification of exoskeleton, 82
carbon dioxide transport and excretion,
86-8
characteristics, 79
exoskeleton, 804
gas exchange in premoult, 81
hydration—dehydration reaction, 87
hypercapnia in, 92
hyperoxia in, 90-2
moulting, 804
moulting hormones, 83
multiple environmental variables, 93
oxygen diffusion through exoskeleton, 80
oxygen flux and partial pressure, 157
oxygen uptake and transport, 84-6
post-moult calcification, 82, 83
premoult alkalosis, 81-2
respiratory adaptations to burrowing,
211-26
respiratory and acid-base variables, 85
respiratory gas exchange in, 79-100
respiratory quotient, 82
venous oxygen reserve, 84
ventilation rates, 86
decompression sickness, 241, 243, 246
Delphinus, 237
dextran-bound inhibitor, 87
dihydrolipoate dehydrogenase, 183—4
dihydrolipoate transacetylase, 1834
dinitrophenol, 127, 135
diphosphoglycerate, 62
diving animals
aerobic metabolism, 235-8
blood viscosity, 249
circulatory system, 246-52
dive duration, 235-8
hyperventilation in, 241
oxygen replenishment, 238-52
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circulatory system — cont.
oxygen storage, 238-9, 240
respiratory adaptations to low oxygen,
235-52
respiratory system, 239-46
dogfish, 66-7
dolphin
Delphinus, 237
Tursiops truncatus, 243
domestic cockerel, see cockerel, domestic
domestic
domestic fowl, see fowl, domestic
Donna distribution ratio, 63, 65
dragonets, 226
Dromiceius novae-hollandiae, 126
duck, 128, 137
Anas platyrhynchos, 126
Anas superciliosa, 126, 127
hyperventilation, 241
hypoxic, 137
Muscovy (Airina moschata), 135
Pekin, 128, 135
tufted (Aythya fuligula), 127, 128, 135,
235

earthworms, 192
Ebalia tuberosa, 222, 223-5
Echiichthys (=Trachinus) vipera, 225
eel

burrows, 213

Heterocongrinae, 212
eel goby, burrows, 213
electron-transport phosphorylation, 15
Embden-Meyerhof glycolysis, 187
emu (Dromiceius novae-hollandiae), 126
enzymes

pH-sensitive, 174

regulatory, 17
ethanol

conversion of glucose to, 183

excretion, 178
ethanol pathway, 173-88

control of, 183-6

mechanism activating, 1868
Eudyptula minor, 126, 127, 236
Eurytium albidigitum, 98
evolution

and comparative physiology, 6-11

physiological, 2-3

Fasciola hepatica, 16, 26, 27, 29
fatty acids, branched-chain volatile, 25
Fick equation, 68, 119, 128
fish
blood carbon dioxide transport, 64-7
burrows, 212-18
burying behaviour, 221

haemoglobin, 58, 62
hypoxic-tolerant, 61
oxygen flux and partial pressure, 157
pH changes during anoxia, 173-88
respiratory adaptations to burrowing,
211-26
flatfish (Pleuronectiformes), 212
flathead (Platycephalus fuscus), 2256
fowl, domestic, 134, 138
hypothermia, 1334
respiratory characteristics, 136, 142
frog, 110, 111
fumarate, reduction to succinate, 21

gas exchange
cutaneous, 111-12
in birds, 125-42
in decapodan crustaceans, 79-100
pulmonary, 110-11
gastrotrichs, 202
Gavia immer, 236
Genyagnus monopterygius, 226
gill, control of perfusion, 112
glucose, conversion to ethanol, 183
glutamine, in filarial metabolism, 28
glyceraldehyde 3-phosphate dehydrogenase,
175

glycolysis, 17
aerobic, 166
in helminths, 19
Gnathophausia ingens, 196
gnathostomulids, 202
gobies, burrowing, 216
Gobiidae, 212
Gobioididae, 213
goldfish, 174, 186
carbon dioxide production, 187
creatine phosphate degeneration, 179
energy reserves in anoxia, 178-83
heat flux measurements, 186
muscle pH in anoxia, 178-83
NMR experiments, 179-83
Goneplax rhomboides, 215, 219
goose
Bar-headed (Anser indicus), 137
Barnacle (Branta leucopis), 128
greylag (Anser anser), 126
great northern diver (Gavia immer), 236
GTP, 56-7, 58
guillemot (Uria aalge), 236

haemocyanin
Bohr shift, 97
carrying capacity, 86
crayfish, 86
haemoglobin, 57
adjustments of concentration, 59-60
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alvinellid, 197
fish, 58, 62
Hill plots, 56
hydrogen ion equilibria, 66-8
interspecific differences, 55
ligand-transporting properties, 55
lugworm, 197
multiple strategies in oxygen and carbon
dioxide transport, 55-72
quaternary structures, 56
haemolymph, lactic acid in, 94
hagfish, 213
Haldane coefficient, 70
Haldane effect, 66, 68, 69, 70, 71
helminths
aerobic stages, 29, 30
aerobic substrate catabolism, 29
amino acids in metabolism, 15-16
anaerobic metabolism in, 17-26
ATP synthesis, 25
coupled oxidation-reduction, 19-20
energy metabolism, 15-30
glycolysis, 19
NADH to fumarate electron transport,
22-3
propionate formation in, 234
Henderson-Hasselbalch relation, 50
Hesionides arenaria, 195
Heterakis spumosa, 29
Heterocongrinae, 212
hexokinase, 17
histidine residues, 66-8
Homarus gammarus, 94, 95
respiratory and acid-base variables, 85
hummingbird (Colibri coruscans), 138
hydrogen ion
buffering, 46-8, 68
haemoglobin equilibria, 66-8
in hyperoxia, 91
rapid source, 48-52
hydrogen sulphide, 192
hydroxyecdysone, 83
Hymenolepis diminuta, 20, 22
hypercapnia
and pulmonary vascular resistance, 116
in decapodan crustaceans, 92
inducing hypothermia, 116
receptor systems in reptiles, 109-10
hypermetabolism, pharmacological
stimulation of, 127
hyperventilation
causing alkalosis, 176
in diving animals, 241
parabronchial, 130
thermal, 131
hypocapnia, in fish, 58-9, 634
hypothermia

263

behavioural, see behavioural hypothermia
hypercapnia-induced, 116
in birds, 129-30
hypoxia
arterial chemoreceptors in, 138
in amphibians, 107-9, 112-13, 113-15
in birds, 137-9
in burrowing fish, 220
in crustaceans, 90-2
in fish, 58-9, 634
in reptiles, 113-15
metabolic depression in, 115
mitochondrial decay, 166
hypoxic hyperpnea, 137, 138

insects, oxygen diffusion through cuticle, 80
interspecific comparisons, statistical
procedures for, 2-3
intracellular acidification, 47
ion exchange
electroneutral, 91, 99
transmembrane electroneutral, 88-90

Krebs cycle, 28, 29

lactacidosis, 62
lactate
dehydrogenase reaction, 187
fermentation, 16
ions, allosteric effects, 95
lactate effect, and Bohr shift, 86
lactate—ethanol shuttle, 184
lamphrey, 213
leech, 192
Lepidogobius lepidus, 216
Lepidosereniformes, 212
Leptonychotes weddelli, 238, 239, 243, 246,
247, 251
Leptoptilos crumeniferus, 126
ligand binding, interdependence of, 55
Liocarcinus depurator, 222
Liocarcinus puber, respiratory and acid-
base variables, 85
Litomosoides carinii, 26, 28
liver fluke (Fasciola hepatica), 16, 29
liver mitochondria, oxygen dependencies,
165
lizard, 10
behavioural hypothermia, 115
carbon dioxide receptors, 110
hypercapnia-induced hypothermia, 116
hypoxia, 117
tegu (Tupinambis nigropunctatus), 110
Varanus exanthematicus, 113, 114
llama, 62
loach (Cobitidae), 212
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lobster
Homarus gammarus, 94, 95
Norway (Nephrops norvegicus), 215
Lopholatilus chamaeleonticeps, 218
low oxygen
aquatic annelids, 191-204
energetics at, 14967
methods at, 1534
see also anaerobic metabolism;
anaerobiosis; anoxia; hypoxia
lugworm
Arenicola marina, 155, 197, 199-201
haemoglobin, 197
Lumbriculus variegatus, 153, 155, 156, 161
Lumpenidae, 212
Lumpenus lampretaeformis, 213, 217, 218,
220, 221
lung
amphibians, 110-12
control of perfusion, 112
diffusing capacity, 110
reptiles, 110-12
lungfish, 115, 213
Lutra lutra, 236

macromolecular inhibitors, 46, 49
Maia squinado, respiratory and acid-base
variables, 85
malate dehydrogenase, 19
malic enzyme, 20
Marionina achaeta, 195
meiofauna annelids, 194-9
metabolic acidosis, 176
metabolic depression in hypoxia, 115
microxic regulators, 156-62
ATP turnover, 158, 160-1
glycogen utilization, 159, 160
mink, Mustela vision, 236
Mirounga angustirostris, 238
mitochondria, 21, 1646
mud-shrimps, 213
mud-skippers, 213
muscle
facilitated carbon dioxide diffusion, 3841
fast, cytosolic CA II in, 47-8
pH in anoxia, 178-83
muskrat, 247
Ondatra zibethica, 236
mussel, Myrtilus edulis, 154
Mustela vison, 236
myoglobulin, in diving animals, 238-9
Mpytilus edulis, 154

nematodes, 202

oxygen flux and partial pressure, 157
Nephrops norvegicus, 215, 219
nitrogen narcosis, 241, 246

non-bicarbonate buffer factor, 46
NTP, reduced erythrocytic content, 63
nucleoside triphosphates, 56-8

Ocypode saratan, respiratory and acid-base
variables, 85
oligochaetes, 191-2
tubificid, 201-3
Onchocerca, 28
Ondatra zibethica, 236
Opistognathidae, 212, 213
Orconectes propinquus, 92-3
otariids, 245
otter (Lutra lutra), 236
oxidase, alternative, 27
oxygen
blood, see blood oxygen
consumption, residual, calorimetry and,
162-4
delivery, in birds, 125-42
diffusion through insect cuticle, 80
low, see low oxygen
receptors, in turtles, 108
stores, in aquatic and terrestrial
mammals, 250
oxygen cascade, 107
oxygen conformers, 15662
OXygen pressure
critical, 155-6, 219
limiting, 155-6
oxygen transport
cellular and organismic aspects, 5964
in decapodan crustaceans, 84-6
molecular aspects, 56-9
oxylabile carbamate, 66

Pachygrapsus crassipes, 98
pancreas, hydrogen ion secretion, 48
parabronchial ventilation, 132
paraphyletic groups, 7, 8-10
Parastacoides tasmanicus, 219
penguin
Aptenodytes forsteri, 237
Aptenodytes patagonica, 237
chinstrap, 246
Eudyptula minor, 126, 127, 236
gas exchange, 243
hyperventilation, 241
Pygoscelis antarctica, 236
Pygoscelis papua, 236
Spheniscus demersus, 237
Spheniscus humboldti, 237
tidal volume, 134
Perciformes, 212
Periophthalminae, 212, 213
Periophthalmus cantonensis, 216
Periophthalmus chrysospilos, 216
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pH

blood, see blood pH

disequilibrium, 41

enzyme sensitivity to, 174

in fish, changes during anoxia, 173-88

intracellular regulation, 88-90

muscle, in anoxia, 178-83

red cells, 62, 64
Phalacrocorax atriceps, 236
Phocaena, 237
Phoca vitulina, 247
Phocoenoides dalli, 247
phosphate, in anoxia, 179
phosphocreatine, 239
phosphoenolpyruvate, 19
phosphofructokinase, 17, 174
phosphorylation, 15

protein, 188

reversible, 18-19
phosphorylation potential, 165
Physeter catodon, 238
pigeon, 128, 137

Columba livia, 126
Platycephalus fuscus, 225-6
Pleuronectidae, 226
Pleuronectiformes, 212
polychaetes, 157, 194-9
ponasterone, 83
porpoise

Phocaena, 237

Phocoenoides dalli, 247
Procambarus clarki, 93
Prontosil-dextran, structure of, 42
propionate formation, 234
propionic acid, 47
Protodriloides symbioticus, 195
proton exchange, 41
Pseudemys scripta, 6, 108, 109, 113, 114
Pseudothelphusa garmani, 85, 99
pulmonary shunts, 246
Pygoscelis antarctica, 236
Pygoscelis papua, 236
pyruvate decarboxylase, 1834
pyruvate dehydrogenase, 175, 183-6
pyruvate hydrogenase, 20
pyruvate kinase, 17, 19

quail (Coturnix coturnix japonica), 126
quatenary ammonium sulfanilamide, 87

Rajiformes, 212
Rana catesbeiana, 111
raven, White-necked, 133
ray, 212
razorbill (Alca torda), 236
red cells, 44, 45

pH, 62, 64

265

reptiles
acid-base regulation, 109-10
behavioural thermoregulation, 113-19
circulation, 112-13
gas exchange, 110-12
hypercapnia, 109-10
hypoxia, 107-9, 113-15
non-ventilatory period, 107
respiration, 10720
thermoregulation, 107-20
respiratory alkalosis, 176
respiratory chin complex I, 27
respiratory physiology, comparative, goals
of, 4-11
respiratory quotient, crustaceans, 82
respirometer, Twin-Flow, 153
respirometry, energetics at low oxygen,
149-67
Rhea americana, 126
Rhodeus anarus, 175
Riftia, vestimentiferan, 196
Root effect, 58

salamander, lungless, 111
sandeel (Ammodytidae), 212
sandfish, 212
sarcolemma, 44
and interstitial carbonic anhydrase, 42
carbonic hydrogenase activity, 38
sarcoplasmic reticulum
carbonic anhydrase activity, 50-2
carbonic hydrogenase activity, 38
Schistosoma mansoni, 6
seal
Arctocephalus spp., 237
Callorhinus ursinus, 237
elephant, 249, 251
manatee, 239
Mirounga angustirostris, 238
otariid, 239
oxygen storage capacity, 247
Phoca vitulina, 247
phocid, 239, 243, 246
Weddell (Leptonychotes weddelli), 238,
239, 243, 246, 247, 251
shrimp (Crangon crangon), 225
shunts
impact on blood gases, 112-13
pulmonary, 246
Siluriformes, 212
sipunculids, oxygen flux and partial
pressure, 157
Sipunculus nudus, 161
skate, 212
snail neuron, intracellular buffering, 46, 47
snake, oxygen flux and partial pressure,
157
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snake blenny (Lumpenus lampretaeformis),
213, 217, 218, 220, 221

sodium ion, 91, 92

solei, rat, contractile parameters, 51

Soleidae, 226

Spheniscus demersus, 237

Spheniscus humboldti, 237

spinal thermosensitive neurons, 134

spotted stargazer (Genyagnus
monopterygius), 226

‘squeeze, the’, 241, 243, 246

squirrel, ground, 115

starling (Sturnus vulgaris), 129, 134

stomach, hydrogen ion secretion, 48

stork, Marabou (Leptoptilos crumeniferus),
126

Sturnus vulgaris, 129, 134

Stygocapitella subterranea, 195

substrate-level phosphorylation, 15

succinate, in helminth carbohydrate
catabolism, 23

succinate~fumarate metabolic pathway,
202

surface alkalinization, 47

Synbranchiformes, 212

Synbranchus marmoratus, 220

teleosts
haemoglobin, 66~7, 68
Haldane effects, 69
low buffer values, 69
tench
blood oxygen affinity, 61, 63
Bohr coefficient, 70
haemoglobin, 57
Haldane effect, 69
red cell pH, 64
Testudo graeca, 6
Thalassinidea, 212, 213
thermal generalists, 10

thermoregulation
behavioural, 113-19
in amphibians and reptiles, 107-20
in birds, 125
thiobios, 202
tilefish (Branchiostegidae), 212
toad
Bufo marinus, 108
Bufo vulgaris, 109
hypercapnia-induced hypothermia, 116
tortoise, terrestrial (Testudo graeca), 6
Trichondontidae, 212, 225
trout
blood oxygen affinity, 63, 64
Bohr coefficient, 70
haemoglobin ion titration curves, 667
red cell pH, 64
Tubifex tubifex, 201-3
tumour cells, glycolytic ATP production,
166
Tupinambis nigropunctatus, 110
turbellarians, 202
Tursiops truncatus, 243
turtle
chemoreceptors, 108
Chrysemys picta belli, 108
Pseudemys scripta, 6, 108, 109, 113, 114
Typhlogobius californiensis, 216, 220

ubiquinone, 22
Upogebia spp., 215, 219
Uria aalge, 236

Varanus exanthematicus, 113, 114

weever fish (Echiichthys (=Trachinus)
vipera), 225
whale
Physeter catodon, 238
sperm, 247

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521366021
http://www.cambridge.org
http://www.cambridge.org

