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apes 472
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apomorphies 130, 132
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mountain belt 48
arachnids 377, 378-9, 379
aragonite, mollusk shells 327
aragonite compensation depth
(ACD) 93
arbuscular mycorrhizae 481
Archaea 190, 191
Archaean Eon 188-9
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calcimicrobe associations
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327,329
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archosaurs 454, 455
Arduino, Giovanni 23, 24
Arenicolites burrows 512
Argentine Precordillera 48
Aristotle’s lantern 400
armadillos 468
arthropods 362-87
body plan 240
Chelicerata 375, 377-9
classification 362, 363
Crustacea 381-3, 384,
385, 386-7
early faunas 362-3, 364
exoskeleton 362
“great appendage” 377
growth 241
Hexapoda 381, 382
Myriapoda 379, 380
Trilobitomorpha 363-9,
370, 371-2, 3734,
374, 375, 375, 386
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artiodactyls 469, 470
asaphid trilobites 367-8
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Asteroxylon 489, 490
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Atdabanian Stage 248, 249,
251

atolls 285

atomic force microscopy
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mollusks 335, 337
autopods 148, 149
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continental drift 52
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Bacteria 190, 191
thermophilic 194
Baltica 46, 47
continental drift 52, 53
Bambachian megaguilds
98-9, 103
mapping 103, 104-5
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banded iron formations 190
Banffozoa 424
Bangiomorpha 199, 200,
201, 201
barnacles 382
barriers, biogeographic 42-3
basalt, Permo-Triassic
boundary 171
Basilosaurus 469, 470
bats 467, 468, 469, 470
belemnites 352-4
gradualistic evolution 356
mass accumulations 355
bennettitaleans 501, 502
benthic assemblage zones 93,
94
benthos 86, 87
suspension-feeding 255
Benton, Mike 71-2
Beringer, Johann 11
Bilateria 245
Billingsella 68
biochemical model of origin of
life 185-6, 546
biocoenosis 83

biodiversity
change 3, 48
evolutionary paleoecology
98-100, 101, 102
measures 95
Ordovician event 52, 222
Bioenergetic Law 144
bioerosion 66
biofilm, exceptional
preservation 65
biogeochemical cycles 190
biogeographic provinces 41
biological productivity, shell
concentrations 106
biological scaling principle
142
biological species concept
121
biology of animals 6
biomarkers 194-5
metazoans 238
biomechanics 151
modeling of fossils 151-5,
155-6, 156, 157
running 153-5, 157
biomineralization,
coeloscleritophorans
250
biostratigraphy 3, 26-7, 28
conodont use 434, 435
correlation 26, 27, 31
quantitative 29
see also stratigraphy
biotic replacements 545-6
bioturbation 510, 529
sediments 529
biozone 26, 27
types 27
birds
evolution 460, 462, 463,
464
fossil 158
Bivalvia 332, 334-5, 336,
337-8, 339, 340
autolamellibranchiates
337
classification 334-5, 336,
337
competitive replacement
545, 546
evolution 337-8, 357
gill structure 334, 335,
336
groups 334-5, 336, 337
lifestyle 337, 338, 339,
340
morphology 334, 335,
336, 337, 338
pallial sinus 334
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Bivalvia (cont’d)
recovery after KT mass
extinction 179
tooth arrangements 334,
336, 337
black shales 67
black smokers 185, 188
blastoid echinoderms 398-9
blastozoans 396, 398-400
bone 428
fish 428
lines of arrested growth
458
sauropod 458, 459
Boreal fauna 48
Boreoeutheria 467
boring organisms 66
brachiopods 298-313, 314
articulates 306
biogeographic patterns
313, 314
body plan 240, 241
chemosynthetic environment
98
Chinese lingulides 309,
310
classification 301-3
cluster analysis 96
commensalism 97
competitive replacement
545, 546
cosupportive clusters 309
disaster taxa 313
distribution in time 305,
306, 307
ecology 307, 308, 309
epifaunal animal substrates
309, 312
extinction events 307
fold hypothesis 304
heterochronic evolution
146-7
infaunal 309
larvae 299, 304
morphology 298-9, 300,
301
non-articulates 306
paleocommunities 309,
311
predation 309, 312
pseudoinfaunal strategies
309
radiations 305
rarefaction curve 95
recovery after KT mass
extinction 179
recumbent strategies 309
sequence stratigraphy 38,
9

shell beds 106
shells 299, 301, 303, 305
stratigraphic distribution
303
Tethyan 313, 314
variation within populations
139
Brachiosaurus 456, 457, 458
brain, human 473, 474,
5512
branches, plant 491
bristletails, jumping 511
Brongniart, Alexandre 25, 26
bryophytes 481, 482, 483
Bryozoa 313-23
abundances 317
body plan 240, 241
cheilostomes 319, 320,
321
classification 317
colonies 315, 317, 318
fenestrate 315-16, 319
cryptosomes  315-16, 319
cyclostomes 320, 320, 321
ecology 315, 317, 318,
320, 322, 322, 323
evolution 315-16, 317,
318, 319, 320
feeding 315
fenestrates 315-16, 319
funiculus 315
growth forms 322, 323
gymnolaemates 320
larvae 315
life modes 320, 322, 322,
323
lophophores 315
lunulitiforms 315
morphology 315, 316
punctuated speciation 127
stratigraphic ranges 317
zooecia 315
zooids 314, 315
Buffon, Comte de 13
Burgess Shale (Canada) 14,
18
Cambrian explosion 529
crustaceans 382
polychaetes 257
priapulid worms 257
taphonomic loss 82, 83
burrowing organisms,
sediments 522, 527,
530

caecilians 442-3

Calamites 490, 491

calcichordate hypothesis 408,
409, 410

calcimicrobes, Archaeocyatha
associations 271
calcisponges 241
calcite 67
calcium carbonate 58, 92-3
calcretes 107
cambium, evolution 483
Cambrian evolutionary faunas
538, 539
Cambrian explosion 249,
251, 252, 253
landscape roughness 252
modes 252
seafloor 254
timing 528-9
trace fossils 528-9
Cambrian fossils 14
Canning Basin (Australia),
fossil barrier reefs
292, 293
cap carbonates, snowball
Earth 112
carbon
biogeochemical cycle 190
organic 60, 67
carbon isotopes
Isua Group sedimentary
rocks 189
Permo-Triassic mass
extinction 172, 173,
174
carbonaceous chondrites 184
carbonate 62, 63, 67
concretions 67
carbonate compensation depth
(CCD) 93
Carnian—Norian extinction
event 178
Carnivora 469, 470
Carpoidea 408-9, 410
carrying capacity 537
cartilage 428
cats 469, 470
cell differentiation 548
cell division 198-9
celom 239, 240, 240
cementation 70
Cenomanian—Turonian
extinction event 178
Cenozoic era 26
extinction event 179
Centrosaurus 457, 460
Cephalodiscus  411-12
Cephalopoda 344-6, 347,
348-9, 350, 351-4
Ammonoidea 344-6, 347,
348-9, 350, 351
buoyancy 352, 357
Coloidea 351-4
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evolution 357
life attitude 352, 357
Nautiloidea 344, 345,
346
sutural types 345-6, 347,
348
ceratitic sutures, cephalopod
346, 348
Ceratocystis 410
Cetacea 469, 470
characters
analysis  130-1, 132
eukaryote 195-6
general 144
ontogeny 144
phylogenetically informative/
uninformative 129
phylogeny 144
special 144
cheilostome Bryozoa 319,
320, 321
Cheirolepis 437, 438
Chelicerata 375, 377-9
chemosynthetic environments
98, 99
chemotaxic signals 93
cherts
radiolarian 214
Rhynie chert 488, 489,
490
Chicxulub Crater (Yucatan,
Mexico) 176-7
Chiroptera 467, 468, 469,
470
chitinozoans 229, 231, 232
classification 231, 232
colonial arrangements 231,
232
evolution 231
morphology 231, 232
Chlorobionta 483, 484
chloroplasts 195
choanocytes 239
chondrichthyan fish 436-7,
438
Chondrites 527
Chromista 226-32
chromosomes 436
Chronos initiative 40
chronostratigraphy 27, 30-1,
32-4
Ciliophora 225-6
cirripedes 382
clades 129
disparity 144
clade-stratigraphy measures
712, 73-4, 76, 77
cladistics  129-30, 131-2,
132

cladograms 74, 129-30, 131,
135
development sequence
144-5
molecular 133
classification 118
climate change 3
angiosperms  505-7
Cretaceous—Tertiary mass
extinction 176
fossil size 109
greenhouse worlds 108
icehouse worlds 108, 112
key indicators 107, 108
long-term trends 108, 110
marine environment 108,
110
megacycles 108, 110,
112
modeling 111, 113
Permo-Triassic mass
extinction 173-§
short-term trends 107-8,
110
see also Milankovitch
cycles
cloning 133
Cloudina assemblages 245,
247,248
clubmosses 488-9, 491
coal measure ecology 497,
498
cluster analysis 96
Cnidaria 271, 275-95
body plans 277
classification 276-8
life strategies 275
morphology 275-6, 277
cnidarians 239, 240, 241
cnidoblasts 275
coal balls 70
fungi 482
coal forests 488-92
ecology 497-8
coal gap 179-80
coal measures 497-8
forest fires 498, 499,
500
coalified compression 70
coccolithophores  226-8
classification 227-8
evolution 228
geological history 228
life cycle 227
coccosphere 227,228
Coccosteus 435, 438
coelosclerites 250
coeloscleritophorans 250
collagen 428

Coloidea 351-4, 355
gradualistic evolution of
belemnites 356

morphology 352-4
colonial growth
Bryozoa 315-16, 317,
318, 319
corals 279, 280, 281, 293,
295
graptolites 412, 414,
417-18
pterobranch hemichordates
411
colonial living 548
comet showers 169
commensalism 97
common ancestor, last
universal 185
common cause hypothesis
75-6
communication 551-2
communities
describing 93-4
equilibrium 94
pioneer 94
sampling 95-6
statistics 95-6
stratification 86, 88
see also paleocommunities
competition 97, 545, 546
competitive replacement 545,
546
concretions 69
Confuciusornis 463
conifers 498, 500
conodont alteration indices
(CAI) 52, 54
conodonts 429, 431-5
apparatus 433, 434
biostratigraphy 434, 435
color change 52, 54
complete animals 434-5
elements 431, 432-3, 435
thermal maturation 434
consciousness 548-9
diversification of life 547,
551-2
conservation traps 62
continental drift 41-2, 44-5,
46-7, 47-8
Avalonia and Baltica 52
convergence 129
Cooksonia 487-8
coprolites 69
coralline algae 70
corals 278-95
ahermatypic 285
climax communities 287,
292
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corals (cont’d)
colonial growth 279, 280,
281, 293, 295
colony computer
reconstruction 286
distribution through time
293, 294
Earth’s rotation 291
groups 278
growth bands 287, 291
growth modes 279, 280,
281
hermatypic 285
morphology 278-80, 281
ploneer communities 287,
292
planula larvae 278
reefs 285, 289-91, 292,
293
solitary growth 279
stratigraphic ranges 293,
294
symbiotic algae 280
synecology 285, 289-91,
292,293
zooxanthellae association
285
Cordaitales 498
Cordaites 500
corridors 43
corroboration, scientific 4
corynexochid trilobites 367
craniiformean brachiopods
299, 300, 301-2
creationism 120
Cretaceous period, extinction
event 178
Cretaceous—Tertiary (KT) mass
extinction 75, 164,
174-7
boundary 167
brachiopods 307
catastrophist model 174-35,
176
foraminifera extinction
166, 167
gradualist model 175-7
meteorite impact 174-5,
176, 176-7
placental mammal radiation
544, 544-5
pollen ratio shifts 175
selectivity 167-8
volcanic activity 176, 177
Crick, Francis 186
Crighton, Michael 133
Crinoidea 394, 394-6, 397,
398
classification 396, 397

columnar classification 394
evolution 396, 398
life modes 395-6
morphology 394, 395
tow-net colonies 152, 153
crocodilians 454, 455, 456
Crustacea 381-3, 384, 385,
386-7
assemblages 386-7
Cruziana ichnofacies 518,
522, 523, 524, 526
ctenophorans 239
cubichnia 517
cubozoans 276
cuttlefish 351
Cuvier, Georges 12,25, 26
cyanobacteria 191-2, 193,
194
Cycadeoidea 501
cycads 500-1
cyclostome Bryozoa 320,
320, 321
cyclostratigraphy 36, 38
cynodont reptiles 450
cystoid echinoderms 396,
399

da Vinci, Leonardo 11, 23
Dalradian Supergroup 49-50
Darwin, Charles 13, 70, 117
natural selection 118-19
Darwinism 13
DCA (detrended
correspondence
analysis) axis, sequence
stratigraphy 38, 39
dead clade walking 77
death assemblage 82, 87
decay processes 59-60
deciduous plants 505
deduction, scientific 4
informed 5-6
deer, Irish 142, 143, 469,
470
Deinonychus 456, 459
“Delabole butterfly” 51
demosponges 238, 241
dendrograms 133
Dendroidea 415
Desmochitina 231, 232
deuterostomes 241, 390-424
echindoerms 390-409
hemichordates 409-24
development
evolution 144-8, 149, 150
genes 147-8, 148-9, 150
heterochrony 145-7
developmental axis 148-9
diagenesis 62, 66, 67, 68, 69

diapsids 454, 455, 456
skull 446, 447
diatomites 229
diatoms 70, 229
classification/morphology
229, 230
Dicoelosia, variation within
populations 139
Dicynodon 449
Dielasma
paleobiostatistics 15-17
size—frequency histogram
85
differentiated cells 548
digits, number 149, 442,
443, 444
Dimetrodon 448, 449, 450
dinoflagellates 218, 221, 223,
224, 225
classification 223, 224
cysts 223,225
evolution 225
geological history 225
morphology 223,225
theca 223,225
dinosaurs 13, 14, 454-61,
462
behavior 518, 519
embryos 457, 461
extinction 166
feathers 158, 463
hip pattern 450, 456, 457,
460
marine 457, 459-60
predation by mammals
464
reproduction 457, 461
running 153, 157
size 458, 459
skull finite element analysis
152-3, 155-6
speed estimation 520-1
stride length  520-1
tracks 512, 517, 518, 519,
520-1
warm-bloodedness 457
diploblastic body plan 239,
240
diploid phase 227, 486, 487
diploporite echinoderms 396,
398
Dipterus 438
disaster taxa 179, 289
brachiopods 313
disconformities 34
disparity 144
diversification of life 534-52
adaptations 546-52
biological reefs 547, 550
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biotic replacements 545-6
competitive replacement
545, 546
consciousness 3547, 551-2
coupled logistic model for
the sea 538, 539-40
equilibrium models 537,
538, 539-40, 541
eukaryotes 546-7, 549
expansion 537-8, 541
exponential model 536,
537
flight 547, 551
forests 547, 550-1
global patterns 536-7
linear model 536, 537
logistic model 537
multicellularity 547, 549
origin of life 546, 547
patterns 535, 536, 544
predation 547, 549-50
processes 544
radiations 542, 544-5
skeletons 547, 549
terrestrialization 547, 550
trees 547, 550-1
trends 541-2
diversity measures 95
DNA 186
analysis 133, 133-4, 135
double-helix 186
transition from amino acids
185
dogs 469, 470
domichnia 517
dominance measures 95
dragonflies 381, 382
driftwood, crinoid colonies
152, 153
dropstones 107

ear bones 450
Early Cambrian extinction
event 178
Earth
climate zones 105, 107
movements through space
36, 38, 40
rotation and corals 291
eccentricity 36, 40
ecdysis 241
ostracodes 383
Trilobitomorpha 366, 369
Ecdysozoa 362-87
echinoderms 390-409
Asteroidea 406, 408-9
blastozoans 396, 398-400
body plan 240, 241, 390,
391

Carpoidea 408-9, 410
classification 390, 391-2
columnal classification
394
Crinoidea 394, 394-6,
397, 398
Echinoidea 400, 401,
402-6, 407
eleutherozoans 390
growth 241
mesodermal skeleton 390
origin 393
pelmatozoans 390
Echinoidea 400, 401, 402-6,
407
classification 401
digestive system 402-3
ecology 403-4, 405
evolution 403-6, 407
irregular 403, 406
life modes 403-4, 405
morphology 400, 402-3
regular 403, 406
vascular system 402
ecological interactions 97
ecosystems 83
Ediacara biota 14-15,
242-5, 246, 247
arthropods 363, 364, 365
biogeography 244-5
classification 243, 244
Cloudina assemblages 245,
247
clusters 244-5
ecology 244, 247
hydrozoans 277
metazoans 236, 237
morphology 243, 245
platyhelminths 256
scyphozoans 277
stratigraphic distribution
243
turbellarians 256
vendobionts 246
Ediacaran extinction event
178, 245
effect hypothesis of Vrba
126, 128
eggs, cleidoic 444, 446
eigenvectors 144
elephants 466, 468
eleutherozoan echindoerms
390
Eltonian models 96
Elvis taxa 77
Embryophyota 483, 484
embryos
cladogram nodes 144-5
dinosaurs 457, 461

evolutionary sequence

144-5,148-9
ichthyosaur 140, 141,
142

membranes 446
metazoan 236-7, 237,
238
emu, undertracks 516
end-Guadalupian extinction
event 178
end-Ordovician mass
extinction 164,
169-70
brachiopods 307
endoskeleton 241
endosymbiotic theory 195-6
end-Permian mass extinction
see Permo-Triassic (PT)
mass extinction
end-Triassic mass extinction
164, 170
enteropneust hemichordates
410-11
environmental indicators, trace
fossils 517-19, 520-1,
521
Eocene-Oligocene extinction
event 178-9
Eocoelia chronostratigraphy
30-1
eocrinoid echinoderms
399-400
Eocytes 191
Eoplectodonta 68
Eotetrahedrion 199
epifauna 86, 87
tiering 88
equilibrium communities 94
equilibrium species 84
Eucarya 190, 191
euconodonts 431
eukaryotes 195-202, 207-8,
548
basal 196-9
cell division 198-9
characters 195-6
diversification of life
546-7, 549
multicellularity 199-202
photosynthetic 201
sex 199-202
eumalacostracan crustaceans
382-3
Euoplocephalus 457, 460
euryhaline environments 92
eurypterids 378
evaporites 107
evo—devo research 148, 149,
150
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evolution 3, 12-13
analogy 130
Darwinian 13
development 144-8, 149,
150
fossil record 120-4, 125,
126, 127, 128
homology 130
macroevolution 15
mosaic 146
natural selection 118-19
paleoecology 98-100, 101,
102
progress 541, 542
speciation 121-4, 124-5,
126
trends 541-2
evolutionary faunas 538,
539
exoskeletons 241
arthropods 362
Trilobitomorpha 369, 370
exploitation 97
extant phylogenetic bracket
(EPB) 151
extinction 3, 12
background 163
Ediacara biota 178, 245
gradual 166, 168
present day 180-1
rate 180
Signor-Lipps effect 26-7,
166, 168
extinction events 178-9
biotic replacements 545-6
brachiopods 307
fossil decline 75
marine environment
transitions 110
ranking 103, 107
rock formations 75
see also mass extinctions;
named events
extremophiles 205

facts 6
fault zones 48
faunal barriers 42-3
feathers, dinosaurs 158, 463
fenestrate Bryozoa 315-16,
319
fern spike 175
ferns 490-1, 492
coal measure ecology
497-8
seed 497-8
fiddler crab traces 512
finite element analysis (FEA)
152-3, 155-6

first appearance datum (FAD)

26
fish 435-40, 441
bones 428

bony 437-8, 440
evolution 435-7
fins 442, 444
jawless 428, 429, 431
jaws  435-7, 438, 440
phylogeny 437
scales 439, 441
teeth 439, 441
fitness landscape 252
flagella 195
coccolithophores 226
intelligent design 120
metazoan 239
Porifera 261
flight
diversification of life 547,
551
insects 381, 382
floral barriers 42-3
Flores (Indonesia) 476, 477
flowers 501-7
fodinichnia 517
fold belts, fossils 48-52,
53-4
food chains 88, 89, 90-1
acritarchs 222
food pyramids 88, 89, 90-1
foram tests 212, 214
Foraminifera 209, 210, 211,
212-13, 214, 215, 216
chamber construction 210
classification 209, 210,
211, 212
cyclostratigraphic
framework 38, 40
environments 211, 214,
215
evolution 211, 216
extinction 166, 167
functional morphology
211, 213
life modes 211, 213
morphology 209, 210, 211
size changes 109
stratigraphic ranges 216
thrust complex stratigraphy
50
forest fires 498, 499, 500
forests

coal 488-92
diversification of life 547,
550-1
form taxa, Tommotian animals
249

formations 25

fossil(s) 9-12

bioerosion 66
biomechanic modeling
151-5, 155-6, 156, 157
biomechanics 151
body 59, 157-8
breakage 62-3, 65-7
burial 66, 67
color change 52, 54
concentration deposits 62,
65
conservation deposits 62,
65
dating origins 197, 198
decline with extinction
events 75
deformation 66, 67, 68, 69
diagenesis 66, 67, 68, 69
dung 69
earliest life 14-15
evolution 12-13
extinction 12
flattening 66, 67
fold belts 48-52, 534
form 13840, 141, 142,
143, 144
functional morphology
150-1
functions 150-9
circumstantial evidence
155-9
growth 138-40, 141, 142,
143, 144
hard parts 58-9, 60
historical aspects 10-11
humans 14, 473, 474
Law of Correlation by 24
metamorphism 68
modern analog comparisons
151
obrution deposits 62
plant preservation 69-70
ranges 33
recognition of species
138-40
retrodeformation 68
size and climate change
109
soft parts 58-9
thermal maturation 52, 54
trace 59, 157, 510-31
transport 62-3, 65-7
unstraining techniques 51
variation
form 140, 141
within populations 139,
139-40
shape 144
zone 26,28
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fossil assemblages 26
associations 156-7
deformed 48-52, 53-4
describing 93-4
fidelity 82

fossil preservation 58-70,

155-6

bias 72, 74-6

exceptional 59, 60, 61, 62,
63, 64-5

fossil record 76-7
adequacy 71-2
bias 71
evolution 120-4, 125, 126,

127, 128
filters 70-1
incompleteness  70-1
quality  70-2, 73—4, 74-7
sampling 76-7
stasis 124, 126, 127

fossilization 58-9, 59

founder effect 121

frogs 442

frustration principle 252

fugichnia 517

fumaroles 185

functional analogs 151

fungi 191, 480-1
classification 480
hyphae 480-1
mycelia 481
symbiosis  480-1

Gaia hypothesis 25, 111
climate change modeling
111, 113
gametes 200
gap excess ratio (GER) 72,
73, 74
gas hydrates 173, 174
gas window prediction 52
Gastropoda 338, 340-4, 357
ecology 341-2, 343
evolution 342-4, 357
feeding habits 343
groups 341-2, 343
morphology 341, 342, 343
operculum 341
peristomal slit 338
selenizone 340
shell 338
coiling 340-1
speciation 344
torsion process 338
gene(s)
developmental 147-8,
148-9, 150
horizontal transfer 190
jumping 190

regulatory 148
vertebrate 436
gene flow 121
gene pool 121
genetic code 147, 186
genome 436
genome duplication events
(GDE) 436, 438
genotype 147
geographic variation 140
geographical model of
speciation 121
geological systems 32
geological time 12
scale 38,40
ghost ranges 76
Ginkgo biloba 498, 500, 501
glacial deposits, snowball
Earth 112
glassy spherules 177
Gleasonian models 96
Glenobotrydion 199
global standard section and
point (GSSP) 33
global warming, Permo-
Triassic mass extinction
173-4
Glossifungites ichnofacies
519, 522, 523, 525
Glossopteris 42, 497, 498
Glyptodon 468
gnetales 501, 502, 503
“golden spike” 32-3
Gondwana 42, 43, 46, 47
goniatitic sutures, cephalopod
346, 348
Gordia 514, 515
Gould, Stephen Jay 143
gradualistic evolution,
belemnites 356
graphic correlation 29
Graptaloidea 415, 416
graptolites 412, 413,
414-18, 416, 417-23
biostratigraphic correlation
27,410, 421, 422, 423
classification 413
colonial organization 412,
414, 417-18
cryptic Cambrian 414
ecology 418-19
evolution 414, 419-22
feeding strategy 418-19
growth 417-18
life modes 418
morphology 412, 414
rhabdosomes 412, 414
stipes  420-1
ultrastructure 417, 418

great American biotic
interchange (GABI)
43, 44, 545
Great Barrier Reef (Australia)
287,292
Great Chain of Being 13
“great oxygenation event
(GOE)” 189-90
green algae, acritarch
relationship 218
greenhouse gases 189
methane 173, 174, 189
greenhouse worlds
climate change 108
marine environment 110
ground reaction force (GRF)
154-5
growth
allometric 140, 141, 142
form change 140, 141
fossils  138-40, 141, 142,
143, 144
invertebrates 241
isometric 142
growth rings 506
Grypania 196-8, 199,
207-8
guilds 91
Gunflint Chert (Canada)
microfossils 194,
195
gymnolaemate Bryozoa 320
gymnosperms 491
conifers 498, 500
groups 498, 500-1
insect pollination 502-3
seeds 492
success 493

habitats 84-6, 87, 88, 89,
90-3
controlling factors 91-3
Hadean Eon 188
Haeckel, Ernst 144
radiolarians 218, 219
hagfish 429
Halkieria 331
Halobacteria 191
haploid phase 227, 486,
487
haptonema 226
head, vertebrate 429
amniote skull patterns
446, 447
tetrapod 442
see also skull
helicoplacoids 393
Helicoplacus 393
Helminthopsis 514, 515
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hemichordates 409-24
body plan 240, 241
enteropneusts 410-11
graptolites 27, 412, 413,

414-15, 416, 417-23
biostratigraphic
correlation 410
modern analogs 411-12
pterobranchs 410, 411

Hennig, Willi 129-30

Hesperocyon 469, 470

heterochrony 145-7

heteroconch bivalves 337
rudist 337, 340

heterospory 495

heterostracans 428, 429

heterotrophs 206

Hexapoda 381, 382

Highland Border Complex

(Scotland) 49, 50
hip
dinosaur 450, 456, 457,
460
reptilian pattern 456, 459
homeobox (Hox) genes 148,
148-9, 150

Homo erectus 14, 473,475

Homo floriensis 476, 477

Homo habilis 473, 475

Homo neanderthalensis 477

Homo sapiens

473, 475, 477, 551-2
homoscleromorph sponges
238

Hooke, Robert 11-12

hornworts 481

horses 470
evolution 542, 543

horseshoe crab  376-8
exceptional preservation

64-5

horsetails 489-90, 491

hot pools 185

humans 471-7
brain 473, 474, 551-2
development 144-5
evolution 473,474
fossils 14, 473, 474
modern 473, 475, 477
skull 473, 474, 475
societies 548-9

Hutton, James 25, 111

Hybodus 438, 440

hydrostatic pressure 92

hydrothermal model of origin

of life 185
hydrothermal vents 98, 99,
188

hydroxyapatite 428

hydrozoans 276-8

life cycle 275
Hylonomus 446-7
hyoliths 332
hyperthermophiles 185
hypotheses 4, 5
hypothesis testing 4, S
hypothetico-deductive method

Hyracotherium 14, 469, 470

lapetus Ocean 435, 46, 47-8,
50
biogeography 52
Icaronycteris 468, 469, 470
ice sheets, global 112
icehouse worlds
climate change 108, 112
marine environment 108
ichnofabric index 529, 530
ichnofabric studies 531
ichnofacies 518, 522
alternating 526
bathymetric sequence 521
classification 521, 523,
524-5
ichnogenera 510
ichthyoliths 439, 441
ichthyosaurs 459, 462
allometry 140, 141, 142,
144
embryo 140, 141, 142
Iguanodonichus dinosaur track
512
incumbent species 83
independent replicators 548
induction, scientific 4
infauna 86, 87, 88
tiering 88
informed deduction 5-6
ingroup comparison 130-1
inoceramids, cyclostratigraphic
framework 38, 40
insects 381, 382
coevolutionary relationships
with plants 381
flight 551
plant pollination 502,
504
“intelligent design” 5, 120
International Union of
Geological Sciences
(IUGS) 32
invertebrates
body/skeletal plans 239-41
larval stage 241
marine 534-5
phylogenetic relationships
242

soft-bodied 256-7
terrestrialization 550
iridium spike 174-5, 176,
177
Irish deer 142, 143, 469, 470
iron, banded formations 190
ironstone concretions 70
irreducible complexity 120
island biogeography 43-4,
45, 537, 538
island biota 43-4
isotonic species 92
Isthmus of Panama 43, 44
Isua Group, sedimentary rocks
188-9

jaws  435-7
fish 435-7, 438, 440
mammal 450
reptiles 450, 456
jellyfish see scyphozoans
Jurassic environments 100,
101, 102
crinoid colonies 152, 153
shell beds 106
Jurassic Park (film) 9
Jurassic period, extinction
event 178

K strategists 834
Kakabekia 194, 195
keystone species 83
Kilbuchophyllum 287, 288
Kimberella 330

kingdoms 190, 191

Kuhn, Thomas §

Lagerstitten 60, 61, 62
Cambrian explosion 251
echinoderm 391, 394
ostracodes 385, 386-7
taphonomic loss 82, 83

Lagomorpha 471

Lamarck, Jean-Baptiste 13

lamprey 429

land bridges 43

land colonization 379, 380

language 548-9, 551-2

Lapworth, Charles 32

larvae/larval stages
amphibians 443
brachiopods 299
Bryozoa 315
coral 278
invertebrate 241
Ordovician radiation 255
trilobite 366

last appearance datum (LAD)

26
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Late Cambrian extinction
event 178
brachiopods 307
Late Devonian mass extinction
164, 170
Late Neoproterozoic 202
latitudinal diversity gradients
48, 50
Laurales 503
Laurentia 46, 47, 49, 52
Lazarus taxa 76, 77
leaves 491, 505, 506
paleoclimate indicators
506-7
Lepidodendron 488-9, 491
lepidosaurs 456
Leptocycas 500-1
levers, biomechanics 154
lianas 505
Liaoning (China) fossils 463,
464, 503
lichens 480
lichid trilobites 367
life see diversification of life
life assemblage 82, 83, 87
light 91
lignification 486
limb-bud development 149,
150
limbs, vertebrate
digit number 149, 442,
443, 444
swimming forepaddles 130
tetrapod 442, 443, 444
development 148-9
lingulides, Chinese 309, 310
linguliformean brachiopods
299, 300, 301-2
Linnaeus, Carl Gustav 117,
118
lipids 187
biomarkers 194-5
Lissamphibia 443, 445
lithosphere 188
lithostratigraphy 25
littoral zone 85-6
liverworts 481, 482
lobefin fishh 437-8, 440, 442
lophophorates 298-323
lophophore 241
“Lucy” 473, 475
lungfish 438
Lycaenops 449
Lycopsida 488-9, 491
Lyell, Charles 29

machilids 511
McKenna, Malcolm 43
macroevolution 15, 117

Madagascar, giant fossil finds
18-19
Magnoliales 503
magnoliid hypothesis 503
malcostracan crustaceans
382-3
Malthus, Thomas 118, 119
mammals 462-77
cladogram 467
classification 462, 465,
467
fossil 158
jaws 450
pattern of diversification
544, 544-5
predation on dinosaurs
464
primitive forms 462
swimming forepaddles 130
teeth 462, 470
mammoths 12
mitochondrial genome 134
marine environment 85-6
climate change 108, 110
coupled logistic model for
diversification 538,
539-40
deep sea 405, 517
depth 91, 92-3
dinosaurs 457, 459-60
evolutionary faunas 538,
539
food chains 88, 89, 90-1
greenhouse state 110
icehouse state 108
invertebrates 534-5
limiting factors 91-3
oxygen levels 91
Phanerozoic 102
salinity 91, 92
sedimentation rate 91, 93
standard mean ocean water
111
tiering 86, 88
trace fossils 517
trophic groups 89
marine environments, turbidity
91, 93
marine organisms 81, 87
marine revolution of Mesozoic
era 102, 358
Marinoan glaciation 236
marsupial mammals 462,
465, 466
mass extinctions 103, 107,
163-77
“big five” 164, 169-77
cyclicity 169
definition 163-5

periodicity 168-9
recovery after 179-80
selectivity 167-8
see also extinction events;
named events
Massospondylus 461
mastodon 12
Mayr, Ernst 121
medusae, Cnidaria 275
megaguilds 91
see also Bambachian
megaguilds
Megaloceros 469, 470
Megazostrodon 450
meiosis  200-1
merostome chelicerates 377
Mesogastropoda 342
mesogloea 239
Mesolimulus walchi,
exceptional preservation
64-5
Mesosaurus 42
Mesozoic era 26
marine revolution 102,
358
metamorphism 68
metazoans
biomarker evidence 238
body fossil evidence 236
Cambrian explosion 249,
251, 252, 253
classification 241
earliest 235-8, 239
embryo fossil evidence
236-7, 237, 238
evolution 235-8, 239
faunas 241-57
invertebrate body/skeletal
plans 239-41
molecular classification
242
molecular evidence 237
Ordovician biodiversification
event 222
origin 235-57
relationships 241
small shelly fauna 247-9,
250
tomographic scans 237,
238
trace fossil evidence 236
see also Ediacara biota
meteorites S
impact 174-5, 176, 176-7
methane 173, 174, 189
Methanobacteria 191
2-methylhopanes 194
Metrarabdotos, punctuated
speciation 127
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Micraster 403, 405
microbes, exceptional
preservation 65
microevolution 117
microfossils
biostratigraphic correlation

gradual evolution/speciation
124
microvertebrates,
paleobiostatistics 17
Milankovitch, Milutin 36
Milankovitch cycles 36, 38,
40
climate change 108, 110
mineralization 59, 60, 61, 62
coeloscleritophorans 250
minimum implied gap (MIG)
74

mitochondria 195
mitochondrial DNA (mtDNA)
134
mitosis 198-9
Modern fauna 102
evolutionary 538, 539,
541
shell beds 106
molecular biology 132-3,
133-4, 135
molecular clock 133, 197
metazoans 237
molecular evolution 197
molecular phylogeny 190,
191
metazoans 242
molecular time scale 197
mollusks 327-59
bivalve 332, 334-5, 336,
337-8, 339, 340
competitive replacement
545, 546
evolution 337-8, 357
recovery after KT mass
extinction 179
byssus 337
celom 240
Cephalopoda 344-6, 347,
348-9, 350, 351-4, 357
classification 328-9
Coloidea 351-4, 355, 356
computer simulation of shell
growth 332, 332, 333
ctenidia 327
early 327, 330-1, 332,
332, 333
evolutionary trends 3535,
357-9
Gastropoda 338, 340-4,
357

gills 327, 334, 335, 336
growth 332, 332, 333
predated 357-9
Rostroconcha 354-5, 357
Scaphopoda 354, 357
shell beds 106
shells 327, 332, 332, 333
speciation shifts 123-4
stratigraphic range 357
monkey-rabbits  470-1
monkeys 472
monophyletic groups 129
monotreme mammals 462,
465
morphological species concept
138-40
morphology, functional
150-1
morphometrics 374, 375
morphospace 144
mosaic evolution 146
mosses 481
multicellular organisms,
diversification of life
547, 549
Murchison, Roderick 32
muscle
exceptional preservation
64-5
skeletons 150-1, 383, 384
mutualism 97
Mylodon 468
Myriapoda 379, 380

Namapoikea 274
nannoliths 226
naraoid trilobites 368-9
natural selection 118-19,
128
individual variation 140
Nautiloidea 344, 345, 346
sutural types 346
Nautilus 344, 345
Neanderthal man 14
neighborhood assemblage 83
nekton 86, 87
Nemakit-Daldyninian
assemblages 248
nemertines 257
Neogastropoda 342
Neoproterozoic colonies,
Namapoikea 274
neoselachians 439-40
Nereites ichnofacies 514,
515, 518, 522, 523,
524
Nereites—Scalarituba—
Neonereites complex
513

neural crest, vertebrates 429
Newark Supergroup (North
America) 100

newts 442
niches 84-6, 87, 88, 89,
90-3

controlling factors 91-3
North American Cordillera
48, 49
Notosaria, heterochronic
evolution 146-7
nucleic acids 133
sequence alignment 135
Nuculoida 335, 337
Nymphaeaceae 503

Obelia, life cycle 275
obliquity 38, 40
obrution deposits 62
oceans see marine environment
octopus 351
Odontogriphus 330
oil industry, trace fossils
529-31
oil window prediction 52
olenid trilobites 372, 376
On the Origin of Species
(Darwin) 13, 70,
117
ontogeny 142, 144-5
Oort comet cloud 169
Oparin—Haldane biochemical
model of origin of life
185-6
Operculatifera 231
ophiolites 214
Opisthobranchia bivalves
341, 342
Oppel, Albert 26
opportunistic species 84
Ordovician biodiversification
(radiation) event 52,
222,251, 253, 254,
255
brachiopods 305
larvae 255
seafloor 254
Ordovician System 34, 35
organelles 548
origin of life 184-202,
548-9
biochemical model 185-6,
546
biomarkers 194-5
diversification of life 546,
547
eukaryotes 195-202
evidence for 188-95
extraterrestrial model 184
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“great oxygenation event”
189-90
hydrothermal model 185
inorganic model 184
panspermia model 184-5
prokaryotes 191-2, 192-3,
194
scientific models 184-5
spontaneous generation
184
universal tree of life 190-1
Ornithischia 457, 460
Orrorin 473, 474
orthoceratitic sutures,
cephalopod 345-6,
348
Osteolepis 438
osteostracans 428, 429
ostracoderms 429, 432
ostracodes 383, 384, 3835,
386-7
carapace 385
ecdysis 383
hinge structures 383, 384,
385
morphology 383, 384, 385
muscle scars 383, 384
sexual dimorphism 385
outgroup comparison 130-1
Oviraptor 6,7, 461
oxygen
atmospheric  189-90
biogeochemical cycle 190
oxygen isotopes
paleotemperature
measurement 111
Permo-Triassic mass
extinction 173
oxygen minimum zone (OMZ)

Paleancistrus 481
Paleodictyon 514, 515
paleoherb hypothesis 503
Paleozoic evolutionary fauna
538, 539
paleoautecology 81
paleobiogeography 41-8, 49,
50
paleobiostatistics 15-17
paleoclimates 103, 105, 107-
8,109, 110-11, 112,

113

biological feedbacks 110-
11, 113

fluctuations 107-8, 109,
110

oxygen isotopes 111
see also climate change

paleocommunities
93-4, 95-6, 96, 97, 98
coordinated turnover 98
counting 93-4
describing 93-4
development 94, 96, 98
Jurassic environments 100,

101, 102
sampling 95-6
stasis 98

statistics 95-6
see also communities
paleoecology 80-103
evolutionary 98-100, 101,
102
habitats 84-6, 87, 88, 89,
90-3
hierarchical levels 103
interactions 97
paleocommunities 93-4,
95-6, 96, 97, 98
patterns  102-3
statistics 95-6
taphonomic constraints
82-3
trends through time 102-3
paleogeographic maps 575
Paleomap Project 42
paleontology
expeditions 18, 20
reconstructions 6, 7, 8-9
research 15, 15-17, 18,
18-19, 20
as science 3-6, 7, 8-9
use of 2-3
paleosols  518-19
paleosynecology 81
Paleozoic era 26
pallial line 150
palynological studies 492,
493-5, 496
panspermia model 184-5
paraconodonts 429, 431
paracrinoid echinoderms
399, 400
paradigm shifts 5
Paramys 471
paraphyletic groups 129
parastratotypes 33
parazoan body plan 239
Parvancoria 364, 365
pascichnia 517, 529
Passenger pigeons 180,
181
pedomorphocline 147
pedomorphosis 145, 146,
147
Gastropoda 344
trilobites 372

Peedee belemnite standard

(PDB) 111
pelmatozoan echinoderms
390

pelycosaurs 448, 449, 450

pentadactyl limb 148

peramorphocline 147

peramorphosis 145, 146,
147

Perissodactyla 469, 470

permineralization 62, 69,

70
Permo-Triassic boundary
(PTB) 75

Permo-Triassic (PT) mass
extinction 164, 170-1,
171, 172, 173-4
brachiopods 307
carbon isotopes 172, 173,
174
cause 170-1,173
China 172, 173
climate change 173-5
gas hydrates 173
geochemistry 173
global warming 173-4
recovery after 179-80
sediments 172, 173
petrifaction 70
phacopid trilobites 367
Phanerozoic sequences 35,
36
communities 100
marine environment 102
phenetic techniques 95-6,
139
phenotype 121, 147
Phillips, John 26
phoronids, body plan 240
phosphates 62, 63, 67, 69
phosphatization 62, 63, 69
photic zone 86
photosynthesis 201
phyletic gradualism model of
speciation 121, 122,
124, 124-5, 126
phyllocarid crustacea 382,
386
phylogenetic analogs 151
phylogenetic tree 132
phylogeny 144-5
fossil functions 151
molecular 190, 191
vestigial structures 145
phytoplankton,
coccolithophore
228
pioneer communities 94
Piperales 503
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placental mammals 462, 465,
466, 468, 469, 470-1
classification 467
northern 467, 468, 469,

470

pattern of diversification
544, 544-5

southern continents 466,
467, 468

placoderm fish 435-6, 438
plankton 86, 87
brachiopod larvae 299,
300
coccolithophore
phytoplankton 228
planktotrophy 255
Planolites 527
plants 480-507
branches 491
coevolutionary relationships
with insects 381
deciduous 505
green 483, 484, 485, 486
leaves 491
preservation 69-70
reproductive cycles 486-7
spore-producing 492-3,
493-7, 497
terrestrialization 480-8
vascular 483, 484, 485,
486, 487-8
see also algae
plants, land 483, 484, 485,
486
adaptations 486
classification 483, 484,
485, 486
coal forests 488-92
flight 551
flowering 501-7
life cycle 486-7
seed-bearing 492-3, 493—
5, 496, 497-8, 499,
500-1
sporangia 487
terrestrialization 550
transpiration 486
water loss 486
plate tectonics
biological distribution 43
continental drift 45
Plateosaurus 456, 457
platyhelminths 256
Pleistocene era, extinction
event 179
Plesiadapis 472
plesiomorphies 129
plesiosaurs 459-60, 462
Plot, Robert 10

poikilotherms 91-2
pollen 493-5
angiosperms 502, 503
dispersal 551
pollen ratio, shifts 175
pollination, insect 502,
504
polychaetes 257
polymerase chain reaction
(PCR) 133, 133-4
polyphyletic groups 129
polyps, Cnidaria 275
Popper, Karl 4
populations 834
variation within 139
Porifera 261, 262-4, 265-71,
272,273, 274
Archaeocyatha 268-71
autecology 265
calcareous skeletons 266
chamber organization 262,
265
classification 261, 262
morphology 261, 262,
263-4, 265
Neoproterozoic colonies
274
paraphyly 264
spicule morphology 264
stratigraphic distribution
2635, 266
Stromatoporoidea 266-8
synecology 265-6
Posidonia Shales (Germany)
100, 102
Praeanthropus afarensis 473,
475
prasinophytes 218, 225
Precambrian era 188-9
prokaryotes 191-2, 192-3,
194, 195
Precambrian fossils  14-15
Precambrian—-Cambrian
boundary 528
precession cycles 38, 40
predation
brachiopods 309, 312
diversification of life 547,
549-50
mollusks 357-9
Trilobitomorpha 372, 375,
377
preservation see fossil
preservation
preservation bias hypothesis
72,75
priapulid worms 257
primates 471-7
early 471-3

phylogeny 472
societies 548-9
Proconsul 471, 472
proetid trilobites 368
progressionism  12-13
prokaryotes, Precambrian
191-2, 192-3, 194, 195
Prosobranchia bivalves
341-2
Prosomatifera 231
Proterozoic Eon 188, 189-90
Protista 205-32
stratigraphic ranges 208
protobranch bivalve mollusks
335, 337
protocells 186, 187
protoconodonts 429, 431
protoeukaryotic host theory
196
protostomes 241
Protozoa 208-26
Psarionus 490, 492
Psilonichnus ichnofacies 518,
522, 523, 524
Psittacosaurus 464
pteridosperms 497
pteriomorph bivalves 337
pterobranch hemichordates
410, 411
colonialism 411
pterosaurs 454, 455
ptychopariid trilobites 367
Pulmonata bivalves 341,
342
punctuated equilibrium model
of speciation 122-4,

126, 127
pycnogonids 386
pyrite 67

pyritization 63
diagenetic 62

Q-mode analysis 96
quartz, shocked 177

r strategists 83—4
rabbits 471
Radiata 245
radiations 538
adaptive 542, 544-5
Amniota 447
angiosperms 503, 505
brachiopods 305
see also Cambrian
explosion; Ordovician
biodiversification
(radiation) event
Radiolaria 211, 214, 215,
217, 217, 218, 219



INDEX 589

classification 211, 214,
217
evolution 214
geological history 214
gradual speciation 124-5
Haeckel’s artistic
representation 218,
219
morphology 211, 214, 217
radiolarites 214
range zone 26,27
ranking and scaling (RASC)

29, 31
Rapetosaurus, Madagascan
finds 18-19
rarefaction 165, 166

curve 95
rats 471

Raup, David 71

ray fin fish 437-8, 440

red bed sediments 190

redlichiid trilobites 367

reef gap 179

reefs/reef structures
Archaeocyatha 271
barrier 285, 292, 293
building through time 289,

290

corals 285, 289-91, 292,
293

diversification of life 547,
550

fringing 285
structure 285, 289, 290
regressions 36, 37
relative abundance 93-4
trace fossils 530
relative completeness index
(RCI) 72,73
Repenomamus 464
repichnia 517
replicating molecules 548
reptiles 443-4, 446-8, 449,
450-1
classification 447, 448
cleidoic egg 444, 446
hip pattern 456, 459
jaws 450
swimming forepaddles 130
see also dinosaurs
reptilomorph amphibians
443, 445
retiolitid graptolites 415, 417
retrodeformation 68
Rhabdopleura 411, 417
rhabdopleurids, evolution
414
rhabdosomes, graptolite 412,
414

rhinoceros 470
Rbhizosolenia, gradual
speciation  124-5
rhombiferan echinoderms
398, 399
rhynchonelliformean
brachiopods 299, 300,
301-2
rhynchosaurs, heterochronic
evolution 147
Rbhynia 490
Rhynie chert 488, 489, 490
Rhyniopsida 488
richthofeniids 313
R-mode analysis 96
RNA 186-8, 548
RNA analysis 133, 135
RNA replicase 187, 188
RNA world 186-8
rock
dating 3
see also sedimentary rocks
rock formations, extinction
events 7§
rock record 72, 74-6
extinctions 75, 166, 168
rock successions 25
Rodentia 471
rodents, nut feeding 158,
158, 159
Rostroconcha 354-5, 357
rudist bivalves 337, 340
Rugosa corals 278, 280-1,
282
distribution through time
293, 294
integration 280
life strategies 283
morphology 280-1, 282,
284
ruminants 470
runaway greenhouse effect

173

running, biomechanics 153-
5,157

Rusophycus trace fossil 512,
513

Sabelanthropus 473, 474

saber-toothed cats 469, 470

salamanders 442

salinity, marine environments
91, 92

sand dollars 400, 403

sand fly 381

sarcopterygian fish 437, 444

Saurischia 457

sauropods 458, 459

Madagascan finds 18-19

Scabambaspis 428
Scala naturae 13, 128
Scandinavian Caledonides,
thrust sheet complexes
52,53
Scaphopoda 354, 357
scavenging 59, 60
science 3-6, 7, 8-9
Scleractinia corals 278, 283,
285,287, 287, 288,
289
distribution through time
293, 294
integration 280
morphology 285, 287, 289
Ordovician 287, 288
reef-building 287
symbiotic algae 280
scolecodonts 257, 359
Scoyenia ichnofacies 518,
522,523, 524
scyphozoans 276, 277-8
sea see marine environment
sea spiders 386
sea urchins 400, 403
sea-level curve 72, 74,75
Sedgewick, Adam 32
sedimentary rocks
Archaeon Eon 188-9
fossil preservation 155-6
Isua Group 188-9
melting 177
Permo-Triassic mass
extinction 172, 173
red bed 190
trace fossils 510
sedimentation rate, marine
environments 91, 93
sediments
alternating ichnofacies 526
bioturbation 510, 529
burrowing organisms 522,
527,530
layers 522
permeability 531
physical properties 522
porosity 531
tiering 522, 527, 530
trace fossils  517-19, 520-
1, 521-2, 523-6,
527-31
seed ferns 497, 498
coal measure ecology 497,
498
seeds 492-3, 493-7, 497-8,
499, 500-1
dispersal 551
origin 492-3, 493-5, 496,
497
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selectivity, mass extinctions
167-8

self-replicating vesicles 187,
188

Semionotus 438, 440

Sepkoski, Jack 538, 539-40

sequence stratigraphy 34-6,
37

sequences 35-6
seriation 29
sexual dimorphism 140, 141
ostracodes 385
sexual reproduction 200-2,
548
diversification of life 546—
7, 549
Seymouria 443, 445
sharks
evolution 438-40
teeth fossils 10, 11
Shaw, Alan 29
shells
brachiopod 299, 301, 305
concentrations 106
metazoan small shelly fauna
247-9, 250
mollusk 327, 332, 332,
333
shrimps 382-3
Siberian Traps
eruption 1734
Permo-Triassic mass
extinction 171, 173-4
siderite 67
Signor—Lipps effect 26-7,
166, 168, 171
silica 58, 67
Silurian System 32
Simpson, George Gaylord 42
size—frequency histograms
83, 84, 85
skeletons
abrasion 65-6
disarticulation 63, 66
diversification of life 547,
549
endoskeleton 241
fragmentation 63, 65, 66
functional morphology
150-1
hydrostatic of land plants
486
invertebrate plans 239-41
mesodermal 390
muscle scars  150-1, 383,
384
reconstruction 6, 8
vertebrate 428-9
see also exoskeletons

Skolithos ichnofacies 518,
522, 523, 524, 526
skull
amniote patterns 446,
447
human 473,474,475
Tyrannosaurus 155, 156
sloths 468
small shelly fauna, metazoan
247-9, 250
composition 248-9
distribution 249, 251
ecology 249
morphology 248-9
Smilodon 469, 470
Smith, John Maynard 548-9
Smith, William 24, 25-6
snakes, jaws 456
snowball Earth 110, 111,
112
Ediacaran extinction event
178
Marinoan glaciation 236
Solemyoida 337
speciation 120-1, 122, 125
allopatric 121, 122, 344
evolution in the fossil record
121-4, 124-5, 126
Gastropoda 344
gradual 124
island biogeography 43-4,
45, 537, 538
islands 43
mollusks 123-4
phyletic gradualism model
121, 122, 124, 124-5,
126
punctuated equilibrium
model 122-4, 126,
127
see also natural selection
species  120-1, 122
morphological concept 138
number 534, 535
recognition 138-40
selection 126, 128
variation
form 140, 141
within populations 139,
139-40
shape 144
speculation, scientific 5-6
spermatopsids 483, 484, 485
Sphenodon 456
spicules, Porifera 264, 265
spider webs 379, 387
spiralians 241
lophophorates 298-323
see also mollusks

sponges
parazoan body plan 239
see also Porifera

spongin 264, 265

spores 492-3,493-7, 497
bryophyte 481, 482

Sporogonites 481, 483,

486-7

springtail 381

squid 351

standard mean ocean water
(SMOW) 111

starfish 406
stasis, evolutionary 124, 126,
127
statistics
extinctions 165, 166
paleoecology 95-6
Stegosaurus 457, 460
Steno, Nicolaus 11, 23, 24
stenohaline environments 92
strata, Law of Superposition
23, 24
stratigraphic consistency index
(SCI) 72, 73,74
stratigraphy 12, 23-41
chart 574
chronostratigraphy 27,
30-1, 32-4
correlation 26
cyclostratigraphy 36, 38
lithostratigraphy 25
sequence 34-6, 37
see also biostratigraphy
stratotypes 25, 33
global standard section and
point 33
sections 32
stromatolite world 80
stromatolites 191-2, 193,
194
reefs 289
Stromatoporoidea 266-8
autecology 267-8
classification 267
growth modes 267, 268
morphology 267
synecology 267-8
stylopods 148, 149
Subcommission on Ordovician
Stratigraphy 34
sulfur, chemosynthetic
environment 98
supertree 135
surface tracks 513, 514, 515,
516
dinosaur 517, 518, 519
survivorship curves 83, 84
suspension feeders 88, 89
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swimming structures 130
symbiosis 97
fungi 481-2
sympatric speciation 124,
126
synapomorphies 130, 145
synapsids 448, 449, 450
skull 446, 447
synchrotron-radiation X-ray
tomographic
microscopy, metazoans
237, 238
systematics 118
systems tracts 35, 36, 37
Szathmary, Eors  548-9

Tabulata corals 278, 281-3,
284, 285, 286
distribution through time
293, 294
integration 280
tadpoles 443
taphoncoenosis 83
taphonomy 58-70
constraints on paleoecology
82-3
tapirs 470
taxonomy 118
tectonic plates
configuration change 48,

51
movements 53
teeth
mammalian 462, 470
shark 10, 11

Tyrannosaurus rex 159
see also conodonts, elements
Tegulorbynchia, heterochronic
evolution 146-7
Teichichnus 527
teleost fish 438, 440
temnospondyl amphibians
443, 445
temperature
key indicators 108
leaves as indicators 506-7
marine environments
91-2
oxygen isotope measurement
111
Teredolites ichnofacies 519,
522, 523, 525
terranes 48
terrestrialization,
diversification of life
547, 550
Tertiary era 26
Tethyan fauna 48
brachiopods 313, 314

tetrapod limb 442
development 148-9
digits 442, 443, 444

tetrapods 442-51

thanetocoenosis 83

thermal maturation 52, 54
conodont evidence 434

thermophilic bacteria 194

theropod dinosaurs 456-7
tracks 518, 519

Thrinaxodon 450

tillites 107

tintinnids 226

toads 442

Tommotian rocks,

Archaeocyatha 271

Tommotian small shelly fauna

247-9, 250
nemertines 257
Tonganoxichnus 511

trace fossils 59, 157, 510-31

ancient behavior
interpretation 515,
516, 517

behavioral category

classification 517, 520
burrowing organisms 522,

527, 530
burrows 512, 513, 514

Cambrian explosion 528-9

colonization styles 531
diversity 530
endogenic 513, 514
environmental indicators
517-19, 520-1, 521
exogenic 514, 515
genera 510
naming 510, 512-13
oil industry 529-31
Precambrian—Cambrian
boundary 528
preservation 513, 514,
514-15, 515
relative abundance 530
reliefs 513, 514

sediments 517-19, 520-1,

521-2, 523-6, 527-31
size 530
surface tracks 513, 514,
515, 516
time $527-9
types 510, 512
undertracks 516

tracheophytes 483, 484, 485,

486
transgressions 36, 37, 39
transpiration 486
transported assemblage 83
tree calculation 131

tree ferns 490-1, 492
tree of life 3, 128-30, 130-2,
132-3, 133-4, 135
cladistics  129-30, 131-2,
132
computer programs 135
molecular biology 132-3,
133-4, 135
protists 207
universal 190-1, 197
trees
diversification of life 547,
550-1
see also forests
Trilobitomorpha 363-9, 370,
371-2, 373-4, 374,
375, 375
abnormalities 372, 375,
377
appendages 363-4
Cambrian 386
cephalon 364, 366
communities 371, 373
convergence 369, 371
distribution 369, 371-2
ecdysis 366, 369
ecomorphs 369, 371
enrolment 366, 372
evolution 371-2, 374, 375,
376
exoskeletons 369, 370
facial sutures 364, 368
groups 366-9
hypostome 366-7
illaenimorphs 369, 371
injuries 372, 375, 377
landmarks 374, 375
larval stage 366
lifestyles 366-9, 371, 372
molt stages 366
morphology 364-6, 368,
369, 370
predation 372, 375, 377
pygidium  365-6
stratigraphic distribution
371, 374
unstraining techniques 51
vision 364, 367-8, 372
triploblastic body plan
239-40
trophic levels 88, 89, 90-1
Trypanites ichnofacies 519,
522,523, 525
turbellarians 256
turbidites 514, 515
turbidity
marine environments 91,
93
see also bioturbation
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turtles 448, 449
Tyrannosaurus 456, 459
bite force 155, 156
feeding 155, 156,
158-9
finite element analysis of
skull 155, 156
running 153-5, 157
skull 155, 156

Uca traces 512
unconformities 235
undertracks 516
ungulates 469, 470
uniformitarianism 80
universal tree of life (UTL)
190-1

dating 197

urodeles 442

vendobionts 246

Ventulicolida 424

vertebrates

cladistic relationships 131,
132

evolution 436

flight 551

functional morphology
150-1
genome 436
head 429, 442, 446,
447
jaws  435-7, 456
neural crest 429
origin 428-9, 430-1,
431-5
skeleton 428-9
terrestrialization 550
see also named groups
vestigial structures 145
vetulicolians 424
volcanic activity
Cretaceous—Tertiary mass
extinction 176, 177
hot-water systems 185
volcanic sulfide 98
Von Baer’s Law  144-5

Walcott, Charles 18

Walking with Beasts (film) 9,
10

warm-bloodedness, dinosaurs
457

Watson, James 186

Wegener, Alfred 42, 45
Welwitschia 502, 503
Wenlock Epoch  33-4
Wenlock Series 33-4
whales 469, 470
vestigial structures 145
wildfire 498, 499, 500
Wilson, Tuzo 45, 52
Wilson cycle 52
Windjana Gorge (Australia),
fossil barrier reefs
292,293
wood
growth rings 506
pyritization 67
vessels  505-6

Xenarthra 467, 468

zeugopods 148, 149
zone fossils 26, 28
microfossils 27

Zoophycos ichnofacies 518,
522, 523, 524

zooxanthellae, coral
association 285

Zosterophyllum 488















