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aardvark 25, 53

Abalosia 146

Abrocoma 141, 386

Abrocomidae 29, 141, 283, 483

Abudhabia 195

Acarechimys 146

Acaremyidae 406

Acaremys 146

Acomys 188–91, 193, 203, 391

Acomys cahirinus 203

Acomys chrysophilus 203

Acomys coppensi 192

Acomys ineptus 203

Acomys kaiseri 203

Acomys lavocati 203

Acomys spinosissimus 190–1

Acomys subspinosus 190

Aconaemys porteri 144

Aconaemys sagei 144

acouchis 29

acoustic impedance 394

acoustic stiffness 394

Actenomys 148

Actenomys priscus 144, 150

adaptive radiation 55–6, 100, 202, 277, 539

Palaeogene Asian radiation 98

placental 56

adelomyine 393

Adelphomys 145

Adu Asa (fossil site) 199

Aeretes 223

Aeromys thomasi 338–9

Aethomys 198–9, 203

Aethomys deheinzelini 199

Aethomys lavocati 199

African brush-tailed porcupine 515

African mole-rat 430, 515

Afrotheria 25

agoutis 29, 87

Akodon 390

Akodontini 54

Aksyir (fossil site) 77

Alagomyidae 74–5

Alagomyidea 75, 81

Alagomys 73–5

dentition 75

Alagomys inopinatus 74

Alagomys oriensis 74

Alagomys russelli 74

Allactaga 388, 397

Allactaginae 43, 388

allometry 235, 285, 287, 311, 314, 533

and molars 315

Allophaiomys 495, 498

Allotheria 324

Alphagaulus 431

Anagalida 5–6

anagenesis 140, 150, 154–6

Andinomys 466

annular ligament 382, 389

anoles 57

Anomaluridae 26, 43, 81, 387–8, 435, 483

Anomaluroidea 21, 71, 378, 383, 387, 393

middle ear 387

origin and dispersal 100

ossicles 392

Anomaluromorpha 26–8, 43, 290–1, 426, 483

Anomalurus 26, 388

anteaters 25, 53

Antemus 51, 193, 195

Antemus chinjiensis 192–3, 196

Antemus mancharensis 51, 192–3

Anthropoidea 101, 328

Apatemyidae 3

Aplodontia 236, 330, 385

Aplodontia rufa 21, 224, 281, 333, 351

Aplodontia rufa olympia 338–9

Aplodontidae 26, 71, 227, 383

middle ear of 385

Aplodontidea 77, 223, 426

split with sciurids 229

Aplodontiidae 42, 483

Aplodontoidea 21, 431

Apodecter stromeri 98
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Apodemini 44, 201

Apodemus 390, 416, 494–5

Apodemus flavicollis 210, 303, 381

Apodemus sylvaticus 210, 301, 303, 313, 318, 406

Apodemyini 196

Aramis (fossil site) 192, 195, 197, 199–200

Arazamys 173, 510

arboreal. See locomotor mode

Archeoceta xiii

Archetypomyidae 75

Archetypomys 75

Archetypomys erlianensis 75, 91

Archonta 6

Arctomys 222

armadillo 25, 533

Armintomys 77, 80

dentition 80

Armintomys tullbergi

dentition 79

Arrisdrift (fossil site) 88, 93

Arshanto (fossil site) 75, 80, 92

Artiodactyla 324, 352

Anthracotheriidea 100

Arvicanthini 44, 196–200, 202–3, 211

stephanodont 199

Arvicanthis 198–9

Arvicanthis musisii 199

Arvicanthis primaevus 199

Arvicola 390, 409, 482, 488

Arvicola richardsoni 409

Arvicolinae 44, 56, 390, 429, 436, 450, 452,

455–6, 461–2, 464, 466–7, 469, 472,

483–4, 494

Holarctic 44

Arvicolinea 390, 408, 482, 490, 494–5, 497

As-Sarrar (fossil site) 88

astragalus 544, 549–50, 554, 556–8, 562, 564–5, 567,

570, 577, 585

Atavocricetodon 436

Atavocricetodon huberi 436

Atherurus 102

Atherurus africanus 96, 515

Atlantic bamboo rat 514

Atlantoxerus getulus 222

auditory bulla 141, 149, 174–5, 225, 356, 375, 385,

387–8, 390–2

auditory ossicles 375, 379–82, 385, 387, 391

anatomical axis 382–3, 394

ancestral 392–3

and frequency 394

caviomorph type 386

Ctenohystrica type 383, 386, 396

freely mobile 381–4, 386–97

generalised 391

interossicular joints 374

microtype 383, 388, 390–2, 394, 397

microtype and frequency 393

mobile type, convergent evolution 393

rotatory axis 374

specialised 391

subtypes 383

transitional 383

types 382

Auliscomys formosus 54

Auvergne 542, 560, 567

aye-aye 485

Baiomys musculus 406

Baluchimyinae 89–90, 94–6, 98, 100–1, 104, 437

Asian 96

Baluchimys 96

Baluchimys krabiense 94, 98

bamboo rats 43, 139, 145, 152, 389

Bandaomys 73

bank voles 488

Baringo (fossil site) 88

Bathyergidae 28, 52, 89–91, 95–6, 98, 101, 103–4, 283,

385–6, 395, 426, 428, 433, 441, 483, 515

Bathyerginae 98

Bathyergoidea 21, 406

Bathyergoides neotertiarus 98, 406

Bathyergus 430, 441

Bathyergus suillus 515

bats 6, 25, 352, 512

beavers 181, 378, 386–7, 427

Belgarric 1 (fossil site) 541–3, 566–7

Beni Mellal (fossil site) 88

biochronology 541–2

Bir El Ater (fossil site) 88, 92

birch mouse 388, 484

Biswamoyopterus 223

Black Crow (fossil site) 88

Blainvillimys 543, 558, 579, 586

Blainvillimys langei 550, 554–5, 557–8, 570, 578, 582,

584

anatomical description 554

blesmoles 89

blind mole-rats 43

bobak 246, 253
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body mass 177–81, 231, 239, 251–2, 254–5, 262, 264,

267, 510, 513–14, 516, 523, 533

estimate 178, 251

extinct rodents 176

fossil 178

Marmota 255

maximum in extant rodents 164

variation in rodents 164, 176

body size 181, 510, 533

Bolivar marine barrier 54

Boltimys broomi 201

bone conduction 395–6

adaptations to 396

Boreoeutherians 25

Bou Hanifia (fossil site) 196

brachydonty 75, 485

occurrence 483

Brachylagus idahoensis 338–9

brachyodont 452–4, 461, 465–8, 480, 484,

488–9, 541

Brachyuromys 56

Brazilian agouti 514

Brazilian porcupine 514

Brazilian tuco-tuco 514

Bridgerian taxa 77

broad-headed spiny rat 514

brown rat 358

brush-tailed rats 145

Bugti Hills (fossil site) 88–9, 92

Bugtimys 96, 100

Bugtimys zafarullahi 94

Bukwa (fossil site) 88

bunodont 198, 424, 436, 452–4, 467, 541

buno-selenodont 452–4

Cachiyacuy 90

Cachiyacuy kummeli 96

Cainozoic 90

calcaneum 549, 577–8

calcaneus 544, 549–50, 553, 556, 558, 562, 564, 566–71,

577–9, 585

Callosciurinae 229, 237

Callosciurini 42

Callosciurus pygerythrus 338–9

Callosciurus pygerythrus lokroides 340

Callospermophilus 253

Calomyscidae 43, 55, 392, 450, 465, 483

Calomyscus 392

Calomyscus mystax 380–1

camelids 326

Canaanimys 90

Canaanimys macuiensis 96

cane rats 28, 87, 89

canine 6, 326, 441, 479, 482

Canis latrans 257

Canonical Variates Analysis 523, 526–7, 533

Cape dune mole-rat 515

Cape mole-rat 433, 447, 515

Capromyidae 29, 42, 283, 433, 483

Capromyinae 42

capybara 14, 29, 87, 164, 357, 429, 495, 510, 515, 533

Cardiocraniinae 43, 388

carnassials 330

Carnivora 6, 25, 330, 350, 513

bite force 180, 350

colonisation 56

carpal 572

Carpolestidae 3

Carterodon 145, 149

Castor 543

Castor canadensis 330

Castor fiber 406, 570

Castoridae 26, 43, 71, 386, 406, 427, 483, 491

Castorimorpha 26–7, 43, 71, 383, 393, 395,

426, 483

enamel 435

middle ear 386

ossicles 392

Castoroidea 539

caudal chordafortsatz 378, 384, 390

Cavia 45–6, 141, 366, 385, 543, 578

Cavia aperea 543

Cavia porcellus 358, 373, 488, 514, 528–9

cavies 139

Caviidae 29, 283, 285, 288–9, 352, 357, 367, 431, 433,

483, 514

Caviocricetus 146

Cavioidea 28–9, 139, 141, 285–90, 484

Caviomorpha 28, 53–4, 87, 90, 95–7, 103–4, 147, 164,

176, 181, 323, 393, 436, 440–1, 510, 512–14, 516,

524, 532–4, 539

arrival in South America 100

dispersal 54

diversity 164

fossil 164, 513

mandibular morphology 235

New World 96, 103

origins 103, 282

primitive 100, 103

Cayenne spiny rat 514
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cementum 430, 487

Cenozoic 53, 140, 152, 156, 260, 484, 510

late 140, 248

centroid size 285, 287, 289

Céreste (fossil site) 542–3, 561, 571, 574–5, 579

Cerro Azul Formation 150

cervical loop 482, 485, 487–90, 502

labial 485, 487

lingual 485, 487

Cetartiodactyla 25, 45

Ch’orora (fossil site) 88, 191, 197, 199

Chaetocauda 42

Chaetomyinae 29

Chaetomys 29

Chaetomys subspinosus 514, 530

Chaibulakomys angos 73

Chapattimyidae 89, 91, 98

Chasichimys 146, 151

Chasichimys scagliai 151

Chasicomys 146

Chibchanomys trichotis 390

Chinchilla 87, 141, 373, 385, 393–4, 514, 529, 543

Chinchilla lanigera 373, 514, 529

chinchilla rats 29

Chinchillidae 29, 166, 169, 172, 283, 285, 289,

483, 514

Chinchilloidea 28–9, 139, 141, 170

Chinchillula 466

chipmunk 235

Chiropodomys 44

chorda tympani 378, 380, 384–5, 387, 391

chordafortsatz 385

Clarkforkian 74–5

classification

Brandt 281

De Blainville (1816) 20

McKenna and Bell (1997) 23

Nowak (1999) 24

Simpson (1945) 22, 70, 280

Waterhouse 280–2

Wilson and Reeder (2005) 30

Wood 280–1

climate envelope 259, 261, 265

estimate 250

size 251, 256–7

clinal variation 315, 318

Clyomys 42, 145, 149

Clyomys laticeps 514, 529

cochlea 373, 375, 394

coils 375

fossula 377

promontory 375, 377, 379, 383–6

Cocomys 73

Cocomys lingchaensis 91

Coendou 29, 578

Coendou insidiosus 543

Coendou prehensilis 513–14, 530, 543

Coendou vilosus 543

Colomys 197

colonisation event 53–6

colugos 6

common ancestor 4, 6

common yellow-toothed cavy 514

communication 395

condyle 285, 289, 326, 328–9, 331, 350, 353, 357,

359–60, 362, 365–6

Conilurini 426, 429

conservation 9, 12–13

constraint 4, 11, 292, 470, 472, 533

dental 491–2

developmental 405

functional 20, 317, 471

masticatory function 280

molar 491

phylogenetic 294

convergence 4, 10, 19, 21, 51–2, 57, 103, 202, 223, 237,

292–3, 341, 448, 470, 472, 478, 495

dental 202, 491

developmental 202

dietary and masticatory 479

evolutionary 3–4, 51, 280, 466

hypocone 495

locomotor repertoire 19

morphological 196, 203, 210

coronoid process 291, 350, 356

coruros 140

Cournon (fossil site) 542–3, 550, 559–60, 563, 566

coypu 29, 140

craniomandibular joint 326, 328–9, 335, 342

examples in five species 329

cranium 285, 288–9

crested porcupine 515

Cretaceous 392

Cricetidae 43–4, 55–6, 77, 80, 189, 388, 406, 409,

431, 450, 465–6, 483

Asian middle Eocene 80

extra cusps 409

middle ear 390–1

molars 497

supernumerary teeth 406
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Cricetinae 53, 56, 390

Palaearctic 44

cricetine dental plan 189, 202, 425, 450, 452–4, 465

Cricetodon 438, 453, 459, 465–6

Cricetodon (Pseudoruscinomys) schaubi 456

Cricetodontinae 194, 455–7, 461–2, 465–8

Cricetodontini 465–6

Cricetomyinae 466

Cricetomys 392

Cricetus 435, 450, 543

Crocuta crocuta 251

crown 454–5, 457, 459, 467–9, 488, 499

diversification 448, 472

elevation 448, 450, 460, 464, 466

heights in Theridomyidae 541

inclination 455, 458, 461

morphological change 449, 472

morphology 448, 461, 472

planation 455, 466–7, 469–70

prismatic 448, 452–4, 466–7, 495

size 493–4, 499, 501

size, related to cusp number 499

surface 449, 457, 459, 465, 470

topography 454, 457, 460, 469, 472

wear 460

crura of the stapes 377, 382, 387

Cryptomys 432

Cryptomys hottentotus 529

Ctenodactylidae 26–7, 81, 89, 91, 95, 98, 282–3,

288, 385, 426, 430, 432–3, 483, 510, 515–16,

524

middle ear 386

Ctenodactyloidea xiii, 75, 89, 91, 98, 393

Ctenodactylomorphi 515

Ctenodactylus 386, 543

Ctenodactylus vali 529

Ctenohystrica xiii, 26–8, 71, 89, 91, 186, 231–2, 238,

279, 282–3, 285–7, 290–1, 374, 381–3, 385, 388,

393–5, 426, 435, 441, 483, 510–11, 513, 516,

524–5, 527–8, 530–1, 533–4

middle ear 386, 394

ossicles 392

Ctenomyidae 29, 52, 150, 283, 285, 288, 441, 483, 514

Ctenomyinae 139, 142, 144–50, 152, 154–6

modern fossil 144

Ctenomys 57, 140, 146, 149–50, 386, 395

Ctenomys brasiliensis 514

Ctenomys leucodon 144

Ctenomys lewisi 144

Ctenomys magellanicus 144

Ctenomys mendocinus 144

Ctenomys talarum 144

cuboid 548–50, 558, 564, 566, 579, 585

cuneiform 549, 572

Cuniculidae 29, 283, 288, 483, 514

Cuniculus 141

Cuniculus paca 514, 528–9

Cuscomys 141

cusp 205, 411, 499, 501

accessory 411, 414–15, 417, 495

development 497–9, 501

evolution 495–6, 498, 501

homology 497, 501

lingual accessory 414

nomenclature 188, 497

number 495, 497–501

pattern 501

primitive arrangement 450

size 500

supernumerary 411

supplementary 405, 411

Cylindrodontidae 73, 75

Cynocephalus volans 325, 329

Cynomys 43, 253, 257–8

Cynomys ludovicianus 543

Dabbenea 170

Dactylomyinae 42

monophyly 145

Dactylomys 145, 155

Dactylomys dactylinus 144

Dakkamyoides 194

Dakkamys 194

dassie rats 28, 87, 89

Dasymys 198–9

Dasyprocta 141, 338–9, 578

Dasyprocta azarae 512

Dasyprocta leporina 514, 529, 531

Dasyproctidae 29, 283, 288, 483, 514

Daubentonia 324

Daubentoniidae 3

degus 29, 140, 336, 381, 515

Democricetodon 189, 409, 456, 461, 465, 467

Dendromurinae 189, 193, 195, 450, 452, 468

dendromurine dental plan 453, 468

dentine 358, 418, 430, 437–8, 460–1, 471–2, 482, 485,

487–8

dentition 5, 326, 426, 490

anomaly 405, 419

atavistic 407

cusp number 411

grooves 409, 419
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dentition (cont.)

pathologic 407

shape 409

tooth number 405–6

complexity

and diet 495

continuous replacement 426, 428–9

dental rasp 51

development 405, 478–80, 493, 498, 501

developmental constraint 411

diagnostic characters in cladistic analysis 97

diet 425, 449

enlargement 429, 431

evolution 407, 480, 501

function 440, 442

general rodent 3–4, 70

grooves 411

incisor. See incisor

molar. See molar

morphology 449–50, 541

occlusion 113, 324, 326–8, 331, 335–6, 351, 449, 451,

455, 470, 472, 479, 482–3

pathology 405

premolar. See premolar

reduced dental formula 490

supernumerary teeth 405, 407–8, 432, 442

molars 419

tooth number 442, 498, 501

tooth number reduction 426

tooth size 493, 499, 501

tooth size and elongation 490

Deomyinae 43–4, 51, 56, 187–96, 202–3, 211, 440,

468, 470

African 188

Deomys 189–90, 192–3, 195, 429, 453

Dephomys 198

Dermoptera 25, 328

Deseadomys 145

desert dormouse 385

Desmodillus 195

Desmomys 198

Dhofar (fossil site) 88

Diamantomyidae 89–90, 96, 101, 103–4

Diamantomys 89

Diamantomys luederitzi 96

diastema 3, 6, 70, 172, 180–1, 285, 324, 326, 341, 351,

360, 365, 424, 429–30, 441–2, 490, 493

functional role 326

Diatomyidae 26–7, 89, 98, 282–3, 289, 385–6, 433,

483, 510

Diatomys 81

Dicolpomys 145

Dicrostonyx 488

Dicrostonyx groenlandicus 406, 408

Didelphis 329, 334

dietary adaptations 449, 472

digging 441, 532

Dinomyidae 9, 29, 164–5, 168–71, 173–4, 176, 181,

283, 483, 514

biomechanic analysis 182

body size 178

cranial anatomy 175

diagnostic characters 171

diversity 164

fossil 164–5, 169, 178–9, 182

paracondyles 173

size variation 164

skull 173

systematics 171, 176

Dinomyinae 169–71, 173, 175–6

Dinomyini 170, 173

Dinomys 169–71, 173, 175–8

Dinomys branickii 164, 167, 174, 176, 181, 514, 529

distribution 165

Dipodidae 26, 43, 71, 80, 290–1, 388, 406, 431, 433,

435, 483, 494, 585

middle ear 388

Dipodinae 43, 388

Dipodoidea 21, 26, 43, 72, 80, 407, 426, 429, 469,

491

Dipodomyinae 387, 393

Dipodomys 46, 387

diprotodont 292

Diprotodontia 3, 324

diprotodonty 4, 277

distal drift 433

Dolichotis 141, 532, 570, 578

Dolichotis patagonum 514, 529, 543

Dolosimus 80

domestic mice 307

dormice 42, 221, 376, 380–1, 383, 385, 387–8

Douglassciurus jeffersonni 543

drift 314, 316–17

Drytomomys 173

Dune mole-rat 430

Duplicidentata 5, 7

Dur At-Talah (fossil site) 88, 92

ear evolution 373

ear function 373
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Eastern grey squirrel 358

Echimyidae 29, 42, 52, 57, 139–40, 144–54, 156, 283,

288, 406, 483, 514

diversification 155

fossil 152

response to environmental change 152

split from Octodontidae 146

Echimyinae 42

Echimys 145

Echimys chrysurus 144

Echinoprocta 29

ectocuneiform 562, 564, 566

ectotympanic 383, 385–6, 391, 396

ectotympanic bone 374–5, 378

ectotympanic crura 374

Edentata 6

Elderberry Canyon (fossil site) 70, 80

electromyography 352, 356

elephant 12, 25, 430, 485

elephant-shrews 5–6, 25

Elfomys 571

Elfomys medius 571

Eliomys 385, 543

Elisabethfeld (fossil site) 88, 93

Ellesmere Island fauna 73

Ellobius 56

Elmerimys woodi 98

Elymys 80

Elymys complexus

dentition 79

enamel 333, 413, 418, 430, 435, 437–8, 441, 449, 460,

471, 482, 484–5, 487–8, 493, 502, 556

calcium 433

epithelium

inner 485, 487, 489

outer 485, 487

iron enrichment 433

knot 417, 480, 493–4, 499–501

microstructure 433–4, 436–8, 440, 442

microstructure and ecological adaptation 436

mineralisation of 434

multiserial 427, 435

pauciserial 435, 437

pigmentation 433

radial 435

uniserial 427, 435

endangered 12–13

IUCN classification 13

entocuneiform 558–9, 564, 566

Entodacrya 27

EOBc. See Eocene–Oligocene Boundary cooling

Eocene 55–6, 71–4, 80–1, 87, 96, 100–3, 152, 231, 393,

441, 491, 542

Bartonian 100

Bumbanian 74

early 73–5, 80

Ergilian 77

late 72, 77, 80, 87, 89, 97–8, 100, 102–3, 541–2,

585

late middle 87, 100, 103

Lutetian 100

middle 73, 76–7, 80, 88, 100, 103–4

Eocene–Oligocene Boundary 101, 484

cooling 99–100, 104

Eocene–Oligocene Boundary cooling 104

Eoincamys 103

Eomyidae 77

dentition 77

masticatory musculature 77

Eomys quercyi 77

Eospalax 389

Epiphiomys coryndoni 98

epithelial cell rests of Malassez 487–8

Epitheria 5

epitympanic recess 176, 374–5, 378–9, 384, 387–9,

391

Erethizon 141, 385, 578

Erethizon dorsatum 406, 514, 530, 543

Erethizontidae 283, 406, 483, 514, 579

Erethizontinae 29

Erethizontoidea 28, 139, 141

Erlianomys combinatus 80

Eropeplus 44

Eselsberg 549

Esthonychidae 3

Euarchonta 6

Euarchontoglires 6, 21, 25, 45, 328

Eucelophorus 148–9, 151

Eucelophorus chapalmalensis 144, 150

Euchoreutinae 43, 388

Eucricetodon 436, 438

Eucricetodon asiaticus 436, 438–9

Eucricetodon bagus 436, 438–9

Eucricetodon huerzeleri 436

Eucricetodon jilantaiensis 436, 438–9

euhypsodont 148

Eulipotyphla 25

Eumegaminae

ectotympanic fossa 176

Eumegamyidae 169–71
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Eumegamyinae 164, 169–73, 175–6, 178

diagnostic characters 175

osteological characteristics 171

pretympanic fossa 175

Eumegamyini 170, 173, 178

Eumegamys 169, 173

Eumegamysops 173, 175

Eumegamysops praependens 174, 177

Eumuroida 43, 55, 450, 452, 455, 461–2, 465–6,

469–72

radiation 462

Eumyarion 438

Eumysops 145

Eumysopyinae 42

Eupetaurus cinereus 238

Eurygomatomys 42

Eurymylidae 3, 7

Eurymylus 71

Euryotomys 194, 200

Euryotomys pelomyoides 201

Euryzygomatomys 145, 149

Eusigmomys 170

Eustachian tube 172, 175, 375, 377, 379

Eutheria 4, 6–7

dental formula 408

Euungulata 512

Evo-Devo 210, 478

evolution 425, 479, 483, 491, 498

evolutionary history 294

Exilisciurus 224, 226

Exmus 393

external auditory meatus 375, 377, 379

extinction 148, 152, 154, 229, 241, 246

climate change 227

Hystricognathi 102

lag 229

rodent vulnerability to 12

Fallomus 81

Fayum (fossil site) 88, 92

FEA. See Finite Element Analysis

feeding behaviours 539

femur 511–13, 516, 519, 524, 526, 528, 530–4, 543, 545,

548–9, 553–4, 556, 560–2, 567, 571, 579–80

adaptations 512

femoral indices 516, 519, 521, 523–8, 533

morphological features 512

morphology 515–16, 532

variation 510–11

fenestra cochleae 377

fenestra ovalis 375

fibula 548–9, 554, 556, 560, 562, 564, 566, 571, 573,

578–9, 584

field mouse 381, 484

finches 57

Finite Element Analysis 11, 293, 352, 356, 367–8,

398, 425

flying lemurs 6, 25

flying squirrels 42, 221, 225, 229, 235–6, 239–40, 384,

396

evolutionary history 229

life-history constraints 239–40

limb proportions 239

litter size 240

North American 230

origin 225, 229

fossil record 4, 10, 46–7, 51, 55, 277, 294, 450, 479,

533, 539, 541

bias 540

Palaeogene and early Neogene 88

postcranial diversity 585

teeth 424

fossorial. See locomotor mode

founder effect 301, 316

Franimorpha 282

Funambulini 42

Funambulus 224

functional index 511, 516, 523, 544

measurements used to compute 516

Galea musteloides 514, 529

Gaudeamuridae 89–90, 95–6, 102–4

African 96

Gaudeamus 91, 103

Gaudeamus aslius 96

Gaudeamus hylaeus 96

GenBank xiv, 141

geometric morphometrics 277, 282–3, 291, 294, 300,

318, 510, 585

Geomorpha 77

Geomyidae 26, 43, 52, 77, 386–7, 396, 435, 483, 585

middle ear 387

Geomyoidea 28, 43, 71, 386

Geomys 434

Geomys bursarius 543

Georychus 386, 430

Georychus capensis 98, 515, 529

Gerbillidae 57

Gerbillinae 43, 56, 189–90, 193–5, 202, 211, 391, 450,

452, 455–6, 461–2, 464, 466–8, 472
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Gerbilliscus 194–5

Gerbilliscus inclusus 195

Gerbilliscus gentryi 195

Gerbilliscus leucogaster 195

Gerbilliscus satimani 195

Gerbilliscus winkleri 195

Gerbillus 195, 391

Gerbillus campestris 406

gerbils 43, 373, 388, 391, 393–4, 396–7, 448, 472

Africa 44

Geringia 438

giant panda 12

giraffids 264

Gladysvale (fossil site) 197, 203

Glaucomys 235, 384, 396

gliding. See locomotor mode

Glires 3–5, 7, 21, 25, 71, 281, 324, 326, 328, 330, 340–2,

426

common ancestor 340

evidence for monophyly 5

Glires concept xii, xiii, 7

incisor 335

monophyly xiii

phylogeny 341

Gliridae 26, 42–3, 71, 73, 291, 378, 383, 426, 429, 435,

483, 491

middle ear of 385

gliriform 81

Glirinae 42

Glis 385

Glis glis 376, 380–1, 385

gnawing 277, 293, 323–4, 326, 343, 351, 353, 355–8,

360, 396, 440

definition 324

hard items 438

sharpened incisors 343

sharpness of incisors and effectiveness of 333

golden hamster 488

golden moles 25

golden-mantled ground squirrels 253

Golunda 44, 198

gomphothere 264

Gondolin (fossil site) 197, 203

gophers 395

grade 293

grade (evolutionary) 277, 280–1, 291, 323

Grade I 280

Grade II 281, 293

Grade III 281

Grammomys 198–9

Grande Coupure 72–3, 81

Graphiurinae 26, 42

Graphiurus 291, 385

Great Interchange 54

greater cane rat 515

green acouchi 514

Grillental (fossil site) 94

Grillental and Langental (fossil site) 88

ground squirrels 229–30, 236, 239, 335

dispersal 226

Guanajuatomys 81

guinea pig 24, 27, 29, 70, 87, 290, 354, 356–68, 373,

385–6, 405, 479, 484, 488–9, 514, See Cavia

porcellus

guinea pig controversy 20, 24

guinea pig-like clade 45

guinea pig-related clade 27, 48

gundis 98, 385–6, 395, 430

Gyriabrinae 169–71, 176

Haagstat (fossil site) 203

Hadar (fossil site) 192, 195, 197–9, 201

Haeromys 44

hamsters 44, 70, 352, 357–8, 383, 388, 390, 448, 472

Hapalemur griseus 329

Hapalomys 44, 391, 416

Harasib (fossil site) 190, 199

hares 5, 280

harvest mice 44

Hedi (fossil site) 92

Heimyscus 197, 205

Heliophobius 428–9, 432, 441

Hengdong (fossil site) 92

Heptaxodontidae 173

Hertwig’s epithelial root sheath 487, 489–90

Heterocephalus 386, 428–9

Heterocephalus glaber 426, 429, 510

Heterocephalus glaber phillipsi 429

heterochrony 11, 480, 482, 501–2

heterodonty 479

Heteromyidae 26, 43, 77, 386–7, 393–4, 435, 585

Heteromyinae 387

Heteroxerus grivensis 409

Hipparion 196

hippopotamuses 353

Hodsahibia 96, 100

Hodsahibia azrae 94

Hodsahibia gracilis 94

Holocene 145, 266

Holochilus 466
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Homo sapiens 329, 334

homology 501

homoplasy 20, 292, 480, 497, 501

Hoplomys 42

horses 264

house mouse 488

humerus 543, 547, 549, 551–4, 559–60, 563, 566, 568,

571, 575

hutias 29

hyaenids 264

Hybomys 198

Hydrochaeridae 515

Hydrochoeridae 172–3, 528

Hydrochoerus 141, 429, 431, 495, 533

Hydrochoerus hydrochaeris 164, 167, 177, 510, 515, 530

Hydromyini 44, 408

Hydromys 426, 429

Hylomyscus 197, 205

Hyperacrius 56

Hypnomys 543

Hypogeomys 56

hypselodont 480–3, 487–90

hypselodonty 482–3, 485, 502

occurrence 483

hypsodont 147, 281, 290, 426, 430, 433, 452–4,

464–9, 471, 482–4, 487–90, 502, 541, 565–6,

569

hypsodonty 75, 103, 151, 280, 448, 453, 464–6,

469–70, 472, 480, 482–4, 501–2, 571, 579

and environment 484

climate change and 502

definition 480

euhypsodont 480

evolution and development 480

evolution of 484

hypselodont 480

occurrence 483

protohypsodont 480

subhypsodont 480

Hyracoidea 324

hyraxes 3, 25

Hystricidae 28, 89–91, 96, 101–4, 283, 406, 483, 515

fossil record 102

origin 102

phylogenetic position 102

Hystricidae–Gaudeamuridae clade 96

Hystricina 280

Hystricine 280

Hystricognathi xiii, 21, 26–7, 54, 87, 89–91, 94–6,

98, 100–4, 112, 164, 178, 281–3, 289–90, 295,

353, 385–6, 510, 570, 578

African and South Asian 101

diversification 103

early radiation 100, 103

evolutionary history 104

fossil 164

fossil record 104

location of origin 89

middle ear of 385–6

monophyly 282, 290

Old World 100, 102

Old World, phylogeny 99

radiation 101

South American 103, 282

hystricognathous 87–90, 94–6, 100–1, 104, 278–9,

282–3, 285, 289–91, 431, 440

radiations 103

hystricognathy 282, 285, 289–90, 294, 427, 440

Hystricoidea 21

hystricomorph (morphotypes) 21

Hystricomorpha 21, 139, 156, 280, 290, 292, 295,

323, 355

masticatory muscles 351

New World 139

South American 139

hystricomorphous 279, 281, 283, 287, 290–1

hystricomorphs 139, 281, 351, 355

hystricomorphy 80, 280–1, 290–1, 293–4, 323, 358,

427, 440

hystricomorphy (morphotype) 278

Hystrix 102, 515, 530

Hystrix cristata 96, 406, 515, 530

Hystrix indica 406, 515, 530

Hystrix leucura 406

Ichthyomyini 44, 54–5, 390

Incamys 103

incisor 287, 324, 326, 328, 330, 332–9, 342, 351, 355–6,

360–2, 366, 408–9, 411, 424, 426, 433–8,

440–2, 479, 481–2, 484–5, 487–90, 493–5, 502

continuous eruption 335, 485

continuous growth 426

deformation under load 341

development 481, 493–4

enamel 333, 433

eruption 336

eruption rates 335

iron enrichment 442
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loading 337

malocclusion 336

mechanical properties 337

methods of sharpening 333

number 409

procumbent 336

sharpening 333, 335–6, 340, 343

sharpness measurement 340

incisura tympanica 374, 386, 388

incus 374–5, 377–8, 380–4, 386–9, 391, 393

long process of 384–6, 389, 391

Indian crested porcupine 515

infraorbital foramen 279, 281, 283–5, 287–8, 291, 295,

353, 355

inner ear 374–5, 379, 387, 395–6

generalised rodent 375

muscles 395

septa 386

Insectivora 3, 6

Afrotherian 393

Laurasiatherian 393

insular evolution 317

divergence 312, 315–16, 318

parallel 316

intercrural foramen 377, 380, 382, 386, 389, 395

Ischyromyidae 72–4, 77

Ischyromyoidea 437

Ischyrotomus horribilis 543

Ischyrotomus oweni 543

isometry 232–6, 305

Isothrix 42, 145

Isothrix bistriata 144

isotopes 425

Issiodoromyinae 289, 541, 543, 571

Issiodoromys 541, 543, 558, 563–7, 569–71, 575, 578–9,

582, 584–6

Issiodoromys limognensis 543, 545, 550, 561, 563–7,

569, 571, 578–9, 584

Issiodoromys medius 543–5, 561, 571, 574–5, 577–9, 582,

584–5

anatomical description 570

Issiodoromys minor 543, 550, 566–7, 570–1, 578–9, 584

Issiodoromys pauffiensis 543, 545, 550, 561, 563–7, 569,

571, 578–9, 584

Issiodoromys pseudanaema 543, 545, 550, 559, 561–4,

566, 571–2, 575, 578, 584

anatomical description 559

Jaculus 388–9, 397

Jaculus jaculus 389

Jaculus orientalis 376, 389, 406, 408

Jebel el Qatrani (fossil site) 88, 93

Jebel Zelten (fossil site) 88

jerboas 43, 376, 388–9, 391, 393–4, 397, 411

Josephoartigasia 173, 176, 179, 510

Josephoartigasia monesi 166–7, 177–82

bite force 179–80

masticatory muscles 179

skull tomographics 175

Juglandaceae 226

jumping. See locomotor mode

jumping mice 388

Kahawamys 89

Kalodirr (fossil site) 88

kangaroo rats 43, 386, 395

Kannabateomys 145, 155

Kannabateomys amblyonyx 514

Karnimata 197, 211

Karnimata darwini 197

Karungu (fossil site) 88

Kenyamyidae 89–91, 95–6, 101, 103–4

Kenyamys 97

Kenyamys mariae 96

kha-nyou 27, 98

Kochalia geespei 98, 102

Koru (fossil site) 88

Krabi (fossil site) 88

Kromdraai (fossil site) 197

Kuldana (fossil site) 92

Laetoli (fossil site) 195, 197, 199, 204–6, 208–9

Lagidium peruanum 514

Lagidium viscacia 338–9

Lagomorpha xii, 3, 5–7, 25, 45, 280, 324, 326, 328,

330, 335–6, 338–40, 342, 351–2, 493

craniomandibular joint 328

dentition 5

incisor 330, 338

enamel 333

radius of curvature 337

sharpening 335–6

jaw posture 331

mandibular fossa 330

Lagostomus 172

Lagostomus maximus 174, 514, 529, 531, 543

Lamottemys 198

landmark, anatomical 283–5, 288, 300

Langebaanweg (fossil site) 199–200

Langental (fossil site) 94
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Laonastes 20, 81, 385–6

Laonastes aenigmamus 282

Laonastidae 282

Laotian rock rat 282, 356

Laredomys 80

last glacial maximum 251, 261, 265–6

Late Oligocene Warming 99, 104

Laurasiatheria 25

Leakeymys 194

Leakeymys ternania 194

Leggadina 426

Leidymys 438

Leilaomys zhidingi 417

Leimacomyinae 43, 195, 392

Leimacomys 195, 392

Leimacomys buettneri 194

Leithiinae 42

lemmings 44, 56, 390, 429, 466, 495

Lemmus 56

Lemniscomys 198–9, 413–14, 416

Lemniscomys bellieri 412, 414–15

Lemniscomys griselda 409

Lemniscomys linulus 412

Lemniscomys rosalia 412

Lemniscomys striatus 199, 411–12, 414–15

Lemudong’o (fossil site) 197, 199

Lenomys 44

Lenothrix 44

lenticular apophysis 382, 389

Leporillus conditor 391

Leporina 280

Leptictida 7

Leptotomus parvus 543

Lepus 5

Lepus americanus mcfarlani 332

Lepus americanus phaeonotus 338–9

Lepus capensis vernaqi 338–9

Lepus capensis zechi 338–9

Lepus europaeus connori 338–9

lesser cane rat 515

Lindsaya 96, 98

Lindsaya derabugtiensis 94

line of least resistance to evolution 300–2, 314,

317–18

Linnaeus 4, 221

Liomys 387

lipotyphlan 6

Lissafsa 201

locomotion 512–13, 516

postural behaviour 540

locomotor

adaptation 541

apparatus 542, 585

Theromyidae 542

behaviour 510, 541

group 516, 523, 526, 531–2

habit 511, 523, 528, 530, 533–4, 540, 549, 577, 584–5

mode 510, 513–14, 523, 526, 528, 531, 533, 541,

579–80, 582

arboreal 44, 51, 56, 139, 145, 177, 221–2, 226–7,

230–1, 235, 323, 513–14, 524, 526, 528, 530–2,

534, 540, 577, 580, 584

bipedal ricochetal 579, 586

convergence 19

cursorial 511, 513–14, 524, 526, 528–34, 540, 553,

578–9, 583, 585–6

fossorial 29, 42, 51–2, 56, 70, 139–40, 149, 152,

180–1, 336, 429, 433, 438, 441, 484, 513–15,

524, 526, 528–33, 540, 577

gliding 51, 70, 77, 221, 225, 231, 235, 239–40,

540, 577

jumping 51–2, 540

ricochetal 541, 577, 580, 584–5

saltatorial, ricochetal 540

scansorial 513–14, 524, 528–30, 533, 540, 579,

583, 586

repertoire 539, 577, 585

Lokone (fossil site) 88–9

Lonchothrix 42, 145, 155

long-tailed chinchilla 514

Lophibaluchia 96

Lophibaluchia pilbeami 96

Lophiomyinae 43, 56, 189, 391

Lophiomyini 202

Lophiomys 189, 391, 433

lopho-bunodont 453, 465–7

lophodont 452–4, 468–9, 495, 541

lophodonty 448

Lophuromys 189–90, 192, 195

Losodok (fossil site) 88–9

Lothagam 197, 199

LOW. See Late Oligocene Warming

Lukeinomys 200

Maboko Island (fossil site) 88

Macraucheniidae 168

Macroscelidea 5–6

Macrotarsomys 56

Makalata 145

Makalata didelphoides 144
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Makapansgat (fossil site) 199–200

malabar squirrel 42

Malacomyinae 201

Malacomyini 44, 192, 196, 201–2, 211

Malacomys 198, 201

Malacomys edwardsi 201

Malacomys longipes 201

Malacothrix 392

malleus 373–8, 380–4, 386–94

anterior process of 381, 393

lateral process of 385

long process of 382

manubrium of 374, 376–8, 380, 382–5, 387,

389, 391

microtype 391, 393

orbicular apophysis of 377

short process of 381

Mammalia 448

omnivory 241

mammoth 485

manatee 429

mandible 284–5, 287–91, 295, 314, 328, 330, 336,

350–1, 353–5, 357–61, 363–8, 408, 440

angular process 281

deformation pattern 360

hystricognathous 285

masseteric ridge 281

mandibular fossa 328, 336

mandibular symphysis 353, 357

maned rat 43

maras 139, 532

Marfilomys 81

Margaretamys 44

Marmota 9, 42–3, 221–2, 225, 232, 237, 246, 248,

251–4, 257, 259, 262–4, 267–8, 543

body mass estimation for fossil species 251

body size 259, 267

climate 259

climate as a limiting factor 250

climate envelope 260

date of split from squirrels 260

distribution 249, 265

ecomorphological specialization 268

environment 256

fossil 250, 253–4, 256, 263–4, 267

habitat 256–7, 259, 267

mandible shape 268

origin 249, 253, 255, 260, 262, 268

origin and radiation 251

phylogeny 248, 252–3, 259

radiation 248, 264

range 257, 259, 265

skull shape 268

skull variation 268

squirrel clade membership 253

Marmota baibacina 255–6, 260

Marmota bobak 246, 256–7, 259–60, 266

Marmota broweri 253, 255–6, 260–1, 265

Marmota caligata 253, 255–6, 259–61, 265–6

Marmota camtschatica 256, 259–60, 265

Marmota caudata 255–6, 259–60, 265

Marmota flaviventris 253–6, 259–61, 265–7

Marmota himalayana 255–7, 260

Marmota korthi 254–5, 263

Marmota marmota 255–7, 259–60, 265

Marmota menzbieri 255–7, 260

Marmota minor 250, 254–5, 263

Marmota monax 246, 253, 255–7, 259–61, 265–6,

351, 543

Marmota monax canadensis 261, 266

Marmota olympus 253, 255–7, 260, 266

Marmota parva 254–5, 264

Marmota sibirica 255–6, 260, 264–5

Marmota tologoica 254–5, 264

Marmota vancouverensis 253, 255–7, 260, 266

Marmota vetus 254–5, 260, 267

Marmotini 42, 222, 229

marsh rat 56

Marsupialia 512

Maruchito 145

Marymus 81

Mas-de-Got (fossil site) 550

Mas-de-Pauffié (fossil site) 541–3, 550, 561, 563,

565–7, 569

masseter 280–1, 291–2, 323, 350–1, 355, 362, 366

deep 354–7, 359, 366–8

deep, anterior 359–60

deep, conflation with zygomaticomandibularis

356

deep, posterior 359–60

lateral 281, 354–5

medial 281, 355

posterior 355

superficial 281, 353, 356, 359–60, 367

variation 351

Massoutiera 386, 432

Massoutiera mzabi 515, 529
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masticatory apparatus 277, 282, 290, 292, 294–5, 323,

342, 351, 425, 427, 430, 440, 442

constraints 290, 471

evolution 343

functional changes 449

plasticity of 442

masticatory grade 449–52, 454–5, 461–6, 470–2

categorisation 450

dietary adaptations 471

distribution 461

Grade B 450, 452, 454–5, 461–71

Grade C 450, 452, 454–5, 462–7, 469–70

Grade D 450, 452, 454–5, 462–7, 469–71

Grade M 450, 453–5, 461–3, 465, 468–71

Grade O 450, 452, 454–5, 462–4, 467, 469–71

mosaic evolution of 462

masticatory movements 449, 471–2

masticatory muscles 21, 280, 323, 351–2, 356

mastoid 379

mastoid cavity 378–9, 389, 396

mastoid region 391

Mastomys 187, 197, 204–8, 210–11

dental pattern 205

extinct 205

Mastomys cinereus 204–6, 208

Mastomys coucha 204–5, 207–8

Mastomys erythroleucus 204–5, 207–8, 210–11

Mastomys huberti 204–5, 207–8, 211

Mastomys huberti-natalensis 206

Mastomys kollmanspergeri 204

Mastomys minor 204–6, 208, 210

Mastomys natalensis 204–8, 210–11

Mastomys pernanus 205

Mbeya (fossil site) 88–9

MDA. See Multibody Dynamics Analysis

MECO. See Mid-Eocene Climatic Optimum

Megacricetodon 189, 453, 461, 465, 467

Megacricetodon aunayi 456

Megacricetodon gregarius 409, 411

Megacricetodon lappi 409

Megamys 166, 168–9, 173

Megamys burmeisteri 168

Megamys laurillardi 168

Megamys patagoniensis 166, 168–9

Meriones 397, 464, 467

Meriones crassus 409

Meriones sp. 456

Meriones unguiculatus 373, 391, 397

Mesembriomys 426

Mesembriomys gouldi 406

mesial drift 427, 430–3, 441–2

Mesocricetus 390

Mesocricetus auratus 488

mesocuneiform 562, 564, 566

mesodont 452–4, 464–8

Mesomys 42, 145, 155

Mesomys hispidus 144

Meswa Bridge (fossil site) 88

metacarpal 543, 545, 548, 572, 575

Metaphiomys 89, 96, 101

Metaphiomys schaubi 96

metatarsal 544, 548–9, 553–4, 558, 562, 564, 566, 571,

574–5, 584

Micaelamys 198

mice 47, 70, 352, 388, 390, 405, 407, 442, 448, 468,

472, 480, 500

Microcavia 141

Microdipodops 387, 393

Micromys 44

microparamyine 73

Microsciurus 225–6

Microsyopidae 3

Microtodon 464, 467

Microtodon longidens 456

Microtus 56, 390, 409, 431, 495, 498

Microtus agrestis 406

Microtus levis 487

Microtus longicaudus 406, 409

Microtus pinetorum 409

middle ear 373–4, 376–8, 382, 384, 386, 388–92, 395–8

ancestral morphology 398

and arid environment 395

and frequency 394

and low frequency 394

cavity 375, 378–9, 382–8, 390–6

and low frequency 394

enlargement 394

largest 393

common ancestor 392

evolution 397

function 374, 398

homoplasy 393

morphology 383

muscles 385, 388, 390–1

muscles, reduction or loss of 377

of a generalised rodent 375

septa 373, 384–9, 391–2, 396

Mid-Eocene Climatic Optimum 99–101, 104

Mikrotia 490

Millardia coppensi 192
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Millardini 44

Mimomys 453, 464, 466–7, 482

Mimomys septimanus 456

Miocene 54–6, 73, 81, 89–90, 96, 146, 186, 194, 196,

248, 438, 461, 465–7, 491–2

early 73, 88, 98, 101, 104, 470

late 72, 101–2, 140, 142, 145–7, 152, 155–6, 170,

191–2, 195, 199, 251, 254, 260, 262–3, 267–8,

393, 452, 466–7, 513

late-middle 484

middle 101–2, 104, 140, 145–6, 152, 164, 170, 255,

432, 438, 468

middle late 194

mid-miocene-climatic optimum 246

Mioharimys 194

Mixodectidae 3, 6

model organism 3, 11, 277, 373, 398, 479, 539

auditory physiology 391

model species. See model organism

molar 301, 303, 307, 314, 316–17, 324, 350–1, 356, 358,

360–2, 366, 407–8, 411, 413, 415, 424, 426,

428–31, 433–5, 440–1, 449, 452, 454–5, 457,

463–5, 467–9, 479, 481–5, 487–92, 494–7,

499–501, 559, 571

continuous replacement 441

convergent evolution of 448

crown. See crown

development 408, 481, 492, 494

diet 429

dimorphism 303, 307

elongation 429, 441, 490–1, 493–4, 501

enlarged 429–30

eruption 430, 432

first upper 301–3

inhibitory cascade 490–2, 495, 502

loss 426

size 490–1, 493–4, 499

variation 302, 307, 311, 313, 317

mole-rats 27, 87, 89, 385, 395, 426, 441

molecular clock xiii, 45–7, 51, 190, 194, 198, 201–2,

223, 228, 230, 248, 250, 253, 264

Mongolian gerbil 391

monophyly 20–1, 24–5, 27, 70, 340

Moroto (fossil site) 88

Morphobank xiv

morphospace 308, 311

morphotype 277, 280, 282, 287, 289, 291–4

mountain beaver 21, 42, 281, 352, 355, 383

mouse 44, 373, 376, 479, 487–9, 491, 499, 501

as model organism 1

mouse-like hamsters 43

mouse-related clade 26–8, 43, 48, 186, 231, 383

MRI 10

Multibody Dynamics Analysis 11

multituberculates 3, 6, 292, 324, 441

Muridae 26, 43–4, 52, 55–6, 186–9, 192–3, 195, 202, 210–11,

222, 357, 388, 391, 396, 406–7, 409, 411, 431, 440,

450, 461, 465, 467–8, 483, 495, 539, 543, 585

divergence 211

diversification 202

microwear 188

middle ear 390

Muridae 9

primitive 194

Murina 280

Murinae 43–4, 51, 56–7, 187–90, 194, 196, 199–200,

202, 211, 301, 314–15, 317, 388, 390, 411, 414,

416, 425–6, 429, 440, 452–3, 455–6, 461–2,

464–6, 468–70, 472, 490, 494

African 187–8

ancestor 202

Indo-Pacific 44

middle ear 391

primitive 193

radiation 196, 210

murine dental plan 468

murines 51, 199, 390, 490

Murini 44, 196, 200, 202–3, 211

Muroidae 56

Muroidea 21, 26, 43, 53, 55–6, 71, 80, 231–2, 388, 407,

411, 426, 435–6, 438–9, 448–55, 458, 460–1,

465, 470, 472, 491

adaptive radiation 55

diversification 56

extinct 449

fossil record 448

origin 55

Mus 24, 45–6, 51, 189, 198, 200–1, 221–2, 390, 392,

413, 434

ear 375

Mus–Rattus split 51

origin 201

Mus (Nannomys) mattheyi 413

Mus (Nannomys) minutoides 413

Mus mattheyi 413

Mus minutoides 201, 203, 413

Mus musculoides 203

Mus musculus 57, 337, 341, 352, 373, 376–7, 406, 409,

487–8

Mus musculus domesticus 491
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Mus petteri 201

Muscardinus 385, 429, 431

Muscardinus avellanarius 385

muskrats 466

Mus–Rattus divergence 51

Mus–Rattus split 46

Mylagaulidae 429, 433

Mylomys 198

Myocastor 42, 140, 145, 149, 543

Myocastor coypus 406, 515, 530–1, 543

Myocastoridae 29, 169, 406, 483, 515

Myocricetodon 194, 467

Myocricetodon ouedi 456, 464, 467, 470

Myocricetodon parvus 461, 464, 467–8

Myocricetodon parvus intermedius 456

Myocricetodon ultimus 467

Myocricetodontinae 194–6

Myocricetodontini 456, 467–8

Myodes 390, 488

Myodes glareolus 376, 381, 488, 496

Myodonta 26–8, 43, 71, 77, 80, 374, 381, 383, 388,

392–3, 395, 426, 435, 483

common ancestor 392

middle ear 388, 392

ossicles 392

Myomimus 385

myomorph 355, 440

myomorph (morphotypes) 21

Myomorpha 21, 77, 280, 292, 295, 323, 351

myomorphous 279, 440

myomorphs 77, 281, 293, 351, 354–5

myomorphy 280–1, 358, 427, 440

myomorphy (morphotype) 278

Myomys 197

Myomyscus 197

Myophiomyidae 89–91, 96, 98, 101, 103–4

phylogeny 98

Myophiomys arambourgi 98

Myoprocta pratti 514, 529

Myosciurus 226

Myospalacinae 43, 389

Myotomys 200

Myoxus 221–2

Mysops 74

Mzab gundi 515

naked mole-rat. See Heterocephalus glaber

Namib (fossil site) 88

Nannomys 200, 413

Nannosciurus 226

Napaeozapus 388, 429, 431

Napak (fossil site) 88

Natron 199

navicular 548–9, 558–9, 562, 564, 566–7, 570

Nectomys 453, 465–6

Nectomys melanius 456

Neimengomys 74

neoenterostyle 411, 414–15, 418

Neoepiblemidae 169–70, 173, 178, 515

Neofiber 390

Neogene 89–90, 94, 102, 112, 229, 277, 455, 466,

472, 495

early 88

Neophanomys 146

Neophiomys 101

Neophiomys paraphiomyoides 96, 98

Neosciuromys africanus 98

Neotoma 390

Neotominae 44, 56, 390, 452, 466

North American 44

Nesodon 166

Nesomyidae 43, 53, 55, 195, 392, 406, 450, 465, 483

middle ear 392

radiation 55

Nesomyinae 56, 189, 440

ancestor 202

Neusticomys venezuelae 390

Nonomys 80

North American beaver 332

North American porcupine 514

North American woodchuck 246

northern mountain viscacha 514

Notoparamys 543

Notoungulata 3, 324

nutria 515

Occitanomys 202

Ochotona rufescens rufescens 338–9

octodine 149

Octodon 144, 386, 515

Octodon degus 144, 336, 381, 513, 515

Octodontidae 29, 52, 139–40, 144–50, 152–3, 156,

283, 288, 515

diversification 140

phylogeny 146

skull shape 156

split from Echimyidae 146

Octodontinae 145–9, 152, 154–6

diversification 146

euhypsodont 146
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modern 146

octodontine 149

Octodontoidea 9, 28–9, 139, 141, 146, 148, 150, 152,

155–6, 285, 287, 289–90, 386

anagenesis 154

early 140, 147

evolutionary history 140, 156

fossil record 152

monophyly 145

Octodontomys 146, 149

Octomys 149

Odocoileus virginianus 257

Oenomys 198–9

Oenomys olduvaiensis 199

Oenomys tiercelini 199

Olduvai (fossil site) 195, 197, 199, 201, 204,

206, 208

Olenopsis 173, 393

Oligocene 54, 56, 73, 77, 88, 91, 96, 100–4, 146, 152,

186, 431, 436, 438, 491, 541–2, 565, 569, 571,

585

early 77, 87–9, 96–8, 101–2, 104, 146, 393, 543

late 77, 89, 102–4, 140, 145–6, 156, 438–9, 541, 560,

563, 566, 585

Lower 72

mid 542

Middle 72

Omo (fossil site) 195, 197–9, 201, 204, 206

Ondatra 488

ontogeny 11, 480, 482, 488, 502, 515

cusp development 501

orbicular apophysis 380, 383, 390–4, 398

orbit 285, 289, 350

Orientalomys cf similis 417

Oryctolagus cuniculus 333, 338–9

Oryzomyala 44, 54

Oryzomyini 44, 54

ossicles. See auditory ossicles

ossicular rotatory axis 396

Otomyinae 43, 196, 200

middle ear 391

Otomyini 44, 194, 196, 200–2, 211

dental pattern 200

Otomys 198, 200, 391, 429, 453, 458, 464, 469

Otomys gracilis 201

Otomys irroratus 456

Otonyctomys 390

Otospermophilus 253

Ototylomys 390

Ottomania 96, 98

Ottomania proavita 94

Oued Tabia (fossil site) 196

Oued Zra (fossil site) 196

oval window 375, 382, 386–7, 389

Ovibos moschatus 257

paca 87

pacarana 164, 176–7, 181, 514

life history 177

morphology 177

Pachyuromys 391, 393, 397

Paciculus 438

Paenemarmota 252, 254, 260, 267

Paenemarmota barbouri 254–5, 262, 267

Paenemarmota nevadensis 255

Paenemarmota sawrockensis 255, 260, 267

Palaeogene/Paleogene 4, 71, 73, 81, 88–90, 94, 96,

100, 102–4, 112, 277, 484, 495, 542, 585

early 71–2

late 73

Palaeosciurus 570, 579

Palaeosciurus goti 543, 550

Palasiomys 428

Paleocene 56, 71, 75, 186, 292, 495

Clarkfordian 72–3

late 70, 73–4, 81

Paleocene–Eocene Thermal Maximum 72

Paleocene Paradox 73

Paleocene–Eocene boundary 72

Pampamys 145

pangolins 25, 53

Pantin marls 551

Papio cynocephalus 325, 334

Pappocricetodon antiquus 407

Pappocricetodontinae 436

Paradelphomys 145

Paraguay hairy dwarf porcupine 514

Paramyidae 72, 81, 539, 543, 570, 579

paramyine 425

paramyines 73

Paramys 73, 543, 570

Paramys adamus 75

Paramys copei 543, 559

Paramys delicatus 543

Paramys taurus 543

Parapaenemarmota 252, 254

Parapelomys 199

Paraphiomys pigotti 98

Paraulacodus indicus 98, 102

Paraulacodus johanesi 98

Paraxerus vexillarius 338–9

Parotomys 200, 391
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pars flaccida 374–6, 378, 384–95, 397

absence in low-frequency rodents 397

pars tensa 374–6, 378, 380, 385, 389, 397

Partial Least Squares 285, 287–8

Patagonian hare 514

Paucidentomys 53, 426, 441

Pauromys 77

Pauromys perditus

mandible 78

Pauromys sp.

dentition 78

Pech-Desse (fossil site) 541–3, 550, 561, 563, 566–7,

569

Pectinator spekei 515, 529

pectoral girdle 559

Pedetes 387–8, 394, 435

Pedetes capensis 356

Pedetidae 26, 43, 387–8, 483

Pelomys 198–9

Pelomys dietrichi 199

pelvis 543, 548, 552, 557, 559–61, 571

periodontal ligament 487–8

Perissodactyla 25

Perognathinae 387

Peromyscus 412

Peromyscus maniculatus 390, 406, 411–12

Peromyscus truei 406, 412–13

Petauristus 221

Petinomys 384, 396

Petromuridae 28, 89, 91, 101, 103–4, 283, 483

Petromus 91, 103

petrosal bone 375, 378, 389

Phalanger maculatus 325

phalanx 544–5, 548–9, 553, 564, 566, 571–3, 584

Phiocricetomys 97–8

Phiomorpha 9, 27, 87–90, 95–6, 101–2, 104,

515–16, 524

fossil 89

Old World 96

radiation 101–2

Phiomorpha–Caviomorpha split 96

Phiomyidae 89–90, 94–6, 98, 100–1, 104

Phiomyoides humilis 98

Phiomys 96

Phiomys andrewsi 94

Phiomys durattalahensis 96

Phiomys hammudai 94

Phloeomyini 44, 51

Phoberomyinae 169–71

Phoberomys 170, 178–9, 510, 515, 529–30

Phoberomys pattersoni 533

Pholidota 5–6

Phyllomys 145

Phyllomys blainvilli 144

Phyllotini 54

phylogeny 20, 45–6, 56, 87, 89, 98, 141, 144–6,

150, 210, 226, 228, 234–5, 239–40, 277,

279, 282–3, 285, 287, 289, 295, 448, 452,

479, 501

branch length 45–6

calibration 223

divergence time estimates 46

molecular 5–6, 21, 24, 53, 204, 383, 452

palaeontological calibration 46–7, 51

topology 45

pikas 5

pinna 375, 393

Pipanacoctomys 146, 148–9

Pithecheir 44, 391

Pithecheirops 44

Placentalia 5, 19, 24–5, 45

anatomy 6

diversification 51

Great Interchange 54

placental tree 25

radiations xiii, 56

South American 53

tree 53, 56

plains viscacha 514

Platacanthomyidae 43, 55, 392, 483

Platacanthomys 392

Platyrrhini 53–4

Pleistocene 146, 192, 203, 469

late 145

middle 267

Plesiadapidae 3

Plesiadapiformes 6–7

Pliocene 55, 72, 145–6, 155, 199–200, 254, 263, 267,

466–7, 492

early 170, 191–2, 200–1

late 142, 146, 170, 264

Plio-Pleistocene boundary 484

pocket gophers 43, 386–7, 395

pocket mice 386

Poelagus marjorita ownei 338–9

Pomonomys dubius 96

porcupines 280, 323

New World 29, 139

Old World 27, 87, 102–3

positron emission tomography (PET) 11
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postcranial

anatomy 12, 539, 541, 579, 585

evolution of 539

bones 585

diversity 585

features 539

index 544

skeleton 510–11, 539

Potamarchidae 169–70

Potamarchinae 169–71, 173, 176

Potwar Plateau (fossil site) 88

Potwarmus 193–5, 453, 461, 468, 470–1

Potwarmus thailandicus 192, 456

Praomyini 44, 191, 196–7, 202–3, 211

fossil 197

Praomys 57, 191, 197–8, 203, 205, 414–16

Praomys jacksoni 413–16

Preacomys 190

Preacomys griffini 190

Preacomys karsticus 190

Preacomys kikiae 191

premolar 250, 267, 324, 362, 407, 424, 426–7, 433,

441, 479, 481–2, 490–3, 571

absent 426, 433

development 407, 502

loss 491–2

murine 317

size 267

Primates 6, 24–5, 57, 328, 352, 513

Anthropoidea 100

colonisation 56

Primatomorpha 25

Principal Components Analysis 306, 415, 523–5, 532

Procavia capensis 325

Procaviidae 3

Procrustes 284

Procyonidae 54

Proechimys 42, 144–5, 151, 155

Proechimys brevicauda 144

Proechimys guyannensis 514, 528, 530

Proechimys longicaudatus 406

Proechimys poliopus 144

Progonomys 51, 196, 202, 211, 453, 461, 468–9

Progonomys clauzoni 411, 456

Progonomys debruijni 196

Progonomys woelferi 197

proportion index 544, 575, 577

Protadelphomys 146

Protatera 195

Protatera algeriensis 456, 464, 467, 470

Protophiomys 96, 98, 104

Protophiomys aegyptiensis 94

Protophiomys algeriensis 94

Protophiomys durattalahensis 94

Protoptychus 80

Protosciurus 393

Protoxerini 42

protrogomorph 281, 323

Protrogomorpha 292, 295, 323

protrogomorphous 279–80

protrogomorphy 21, 76, 280, 427, 440

protrogomorphy (morphotype) 278

Proxolagus randensis 338–9

Pseudoltinomys 543, 571

Pseudoltinomys gaillardi 558, 570–1, 573–5, 578, 584–5

anatomical description 572

Pseudomys 426

Pseudoruscinomys 453, 465–6

Pseudoruscinomys schaubi. 459

Pseudosciuridae 542, 549

Pseudosciurus suevicus 544, 549

Pseudotomus robustus 543

Pteromyini 222–3, 229, 235

Pteromys 222

Pteromys volans 222

pterygoid 350, 357, 359, 366

lateral 357–60

lateral, proportions 357

medial 350, 353, 357, 359–60, 362–3, 365–8

pterygoid fossa 357

punctuated equilibria model 154

pygmy squirrels 235

pygmy tree squirrel 236

Quaternary 246

Quercy (fossil site) 542, 566–9, 571, 585

rabbits 5, 280, 335

radius 543, 547–8, 551, 554, 556, 559, 571–2, 574

Ramanagar (fossil site) 88

ramus 287, 289, 350, 357, 360, 365

rat 354, 358, 360–8, 405, 479, 499

rats 47, 70, 352–3, 357–8, 360, 388, 390, 442, 448, 468,

472

Rattini 44

Rattus 24, 44–6, 51, 57, 378, 390, 392–3, 543

Mus–Rattus split 51

Rattus exulans 53, 406

Rattus norvegicus 57, 358, 391

Rattus rattus 543
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Rattus rattus norvegicus 335

Ratufa 224, 227

Ratufa bicolor 543

Ratufa offinis sandkanensis 338–9

Ratufini 42

recessus meatus 375

Reithrodontini 54

Reithroparamys 543

Reithroparamys delicatissimus 91

Rhabdomys 198–9

Rhagamys 465, 469

Rhagamys orthodon 457, 459

Rheithrosciurus macrotis 419

rhinos 264

Rhinosciurus laticaudatus 238

Rhizomyinae 43, 389

Rhynchomys 53, 426

rice rats 44

robustness index 521, 531, 544–5, 575, 580, 584

rock rats 140

rock squirrels 253

rodentologist 3–4, 7–9, 12–13, 20, 22, 53

rodentology 2, 4, 7, 9, 12

Romerolagus diazi 338–9

Ronzon (fossil site) 554, 557–8, 573–5

rostrum 353, 355

Rotundomys 464, 467

Rotundomys montisrotundi 456, 458, 460, 464–5, 467

Rotundomys sabadellensis 456, 461, 467

round window 375, 377

Ruscinomys 465–6

Ruscinomys europaeus 457

Rusinga (fossil site) 93

Rusinga and Fort Ternan (fossil site) 88

Saccostomus hildae 406

Saharamys 199

Saidomys 199

Saint-Privat-des-Vieux (fossil site) 542–3, 563, 565,

567, 569

Sallamys 146

scalpriform incisors 324

scaly-tailed flying squirrels 20, 26, 387

Scandentia 25, 328

scansorial. See locomotor mode

scapula 543, 546–7, 551, 559–60

schmelzmuster 427, 435–6, 438, 441

Sciamys principalis 406

Sciuravidae 76, 435

Sciuravus? rarus 77

Sciuridae 9, 26, 42, 53, 221, 223, 225–9, 231–2, 234,

236–8, 241, 280, 378, 381, 383–5, 389, 396,

407, 409, 426, 483, 491, 539, 543, 553, 559,

570, 579

allometry 236

conservative morphology 231

divergence 240

diversification 223, 226, 229–30, 241

diversity 229

ear 384

mandibular variation 236

middle ear 384–5

morphological conservatism 231, 240

morphometrics 233

ontogenetic allometry 232

phylogeny 223, 240

split with Aplodontidea 229

taxonomy 240

Sciurillini 42

Sciurillus 224, 226–7

Sciurillus pusillus 54, 238

Sciurinae 237

Sciurini 42, 229–30, 236, 239

Sciurognathi 21, 281, 295

fossil record 71

sciurognathous 90, 278–9, 282–3, 289

sciurognaths 9, 71, 281

sciurognathy 76–7, 282, 427, 440

Sciuroidea 21, 26, 71

sciuromorph 323

sciuromorph (morphotypes) 21

Sciuromorpha 21, 280, 292, 295, 323, 351

sciuromorphous 279, 281, 293

sciuromorphs 281, 330, 351–2, 354–5

sciuromorphy 77, 238, 280–1, 358, 427, 440

sciuromorphy (morphotype) 278

Sciurotamias 43

Sciurus 221–2, 225–6, 230–1, 384, 435, 543

Sciurus carolinensis 358, 384, 543

Sciurus cinereus 222

Sciurus flavus 222

Sciurus getulus 222

Sciurus niger 222, 257

Sciurus olsoni 230

Sciurus striatus 222

Sciurus volans 222

Sciurus vulgaris 222, 407

secodont 424

selenodont 198, 324, 541

selenodonty 77
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Selenomys 453–4

Selevinia 42, 385

semi-circular canal 375, 379–80, 391, 396

Siberian flying squirrel 222

Sicistinae 388

Sidi Hakoma (fossil site) 197

Sigmodon 44, 390, 464, 466

Sigmodon hispidus 456

Sigmodontinae 44, 52, 54–7, 390, 452, 455–6, 461–4,

466–7, 469

South American 44

Sigmodontini 54–5

silvery mole-rat 429–30

Simimys 80

Simonimys genovefae 91, 96

Simplicidentata 7

Sind (fossil site) 88

Sirenia xiii, 25, 429

Sivacanthion 102

Siwalik (fossil site) 51, 55, 93, 196–7, 199, 201

skull 284–5, 289–90, 294, 314–15, 336, 352, 354, 358,

378–9, 381–2, 385, 387–8, 440, 442

characters 4

sound transmission in 395

sloths 25

Sminthinae 43

Songhor (fossil site) 88, 93

soricines 433

South American pygmy squirrel 42

South American spiny rats 29

spalacid mole-rat 379, 389

Spalacidae 43, 52, 55, 388–9, 392, 395–6, 438, 440,

469, 483, 585

Spalacinae 43, 389

Spalacopus 140, 149, 395

Spalax 381, 389, 396

Spaniomys 141

Speke’s pectinator 515

Spermophilina 253

Spermophilus 43, 45, 222, 226, 253, 257

Spermophilus columbianus 543

Spermophilus richardsonii 407

Sperrgebiet (fossil site) 104

Sphiggurus 29

Sphiggurus spinosus 514

spiny rats 152

Atlantic 145

fossorial 145

spiny tree-rats 139, 145

spotted paca 514

spring hares 20, 26, 352, 355–8, 387, 393

Springvale Beds 513

squirrel 181, 354, 358, 360–8, 384, 553

squirrel-like clade 45

squirrel-related clade 26–8, 42, 48, 186, 231, 374,

382–3, 483

enamel 435

middle ear 383

ossicles 392

squirrels 42, 47, 221–2, 227, 231, 323, 353, 360, 383,

388, 393

mandibles and diet 238

masticatory configuration 241

specialised diets 238

stapedial artery 377, 382, 384–95

stapedial foramen 386

stapedius 385

stapedius muscle 377, 385–7, 389, 392–4

stapedius tendon 377, 382

stapes 374–5, 377–8, 380, 382–7, 389–92

Steatomys 195, 392

Steiromys duplicatus 543

Stellar’s sea cow 429

stellate reticulum 485, 487, 489

stem cell 485, 489–90, 502

Stenocephalemys 197

stephanodont 197–9, 468

stephanodonty 198, 468–9, 495

Stephanomys 202, 461, 468–70

Stephanomys donnezani 457

Sterkfontein (fossil site) 197

Stichomys 145

Stochomys 198

St-Privat-des-Vieux (fossil site) 541, 550, 566–7

Subeng (fossil site) 92

Suevosciurus 541–2, 546, 551, 579

Suevosciurus ehingensis 543–5, 549–50, 553, 575,

577–8, 582

anatomical description 544

Suevosciurus suevicus 543

Süngülü (fossil site) 88, 92

Swartkrans (fossil site) 203

Sylvilagus aquaticus littoralis 338–9

Sylvilagus graysoni 330

symphysis 357, 360, 363, 365–8

Symplokeomys zaysanicus 77

Tabby mouse 493

Tachyoryctes 389

Tachyoryctes naivashae 328
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Tachyoryctes splendens 379

Tachyoryctinae 55, 389

taeniodonts 6

taeniodonty 103

Taishanomys 73

Talahphiomys 96–8

Talahphiomys lavocati 94

Talahphiomys libycus 94

Tamias 43, 222, 224, 235

Tamias sibiricus 407

Tamias striatus 222

Tamiasciurus 230

Tamiasciurus h. richardson 338–9

Tamquammyidae 89, 91, 98

tarsal 549, 558, 564

Tateomys 53, 426

Tatera 195, 391, 397

Taterillus 391

Tectonomys 191

Telicomys 170–1, 173, 176

temporal 356

temporalis 291, 330, 350–1, 354, 356–7, 359–60

anterior 356

function 356

infraorbital 356

lateral 354, 356

medial 354, 356

posterior 356–7

proportion 356

temporomandibular joint 328, 350, 362, 365

Tenrec ecaudatus 325

tenrecs 25, 56

tensor tympani 377–8, 380, 389–90

Ternania 194

Tethyan dispersals 100

Tethys xiii

Tetrastylinae 169–71, 173, 175–6

Tetrastylus 169–71, 173, 175–6

Tetrastylus intermedius 176

Tetrastylus montanus 169

Thallomys 198

Thallomys laetolilensis 199

Thallomys quadrilobatus 199

Thamnomys 198

Thamnomys rutilans 417

Theridomyidae 73, 495, 541–2, 544, 578, 582, 585

diagnostic features 542

diversity 585

locomotor apparatus 542

postcranial remains 541

Theridomyinae 484, 543

Theridomyoidea 545, 549–50, 579, 584–5

postcranial anatomy 579

Theridomys 541, 543, 578–9

Theridomys aquatilis 543, 554, 558, 570, 579

Theridomys bonduelli 543, 545, 550, 552, 558, 575,

578–9, 582, 586

anatomical description 551

Theridomysops 145

thin-spined porcupine 514

Thisbemys 543

Thomasomyini 54

Thomasomys 466

Thomomys bulbivorus 409

Thrichomys 42, 145, 149

Thrichomys laurentius 144

Thryonomyidae 28, 89–91, 96, 98, 101, 103–4, 283,

483, 515

distribution 102

fossil record 101

Thryonomyoidea 87, 96, 101–2, 104

Thryonomys gregorianus 530

Thryonomys swinderianus 98, 515, 530

Thymiana (fossil site) 88

tibia 543, 548–9, 553–4, 556, 558, 560, 562, 564, 566,

571–2, 574, 578–9, 584

tillodonts 3, 6, 324

tooth. See dentition

Toromys 145

Toxodonta 3, 324

transversal lamina 383

Trechomys bonduelli 551, 553

tree rats 139, 145, 152

tree squirrels 226–7, 229–30, 236

Asian 236

callosciurine 227

mandibular lever arms 234

New World 236

vicariance 230

tree-shrews 6, 25, 328

Tribosphenomys 74–5

dentition 75

Tribosphenomys minutus 91

Trinomys 42, 145, 149, 151, 155

Trinomys albispinus 144

Trinomys dimidiatus 144

Trinomys eliasi 144

Trinomys setosus 144

Trinomys yonenagae 144

Trogopterus 224
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Tsaganomys altaicus 431

Tscherskia 390

Tubulidentata 6

tuco-tucos 29, 140, 146

Tugen Hills (fossil site) 199

Tupaia 328

Tupaia glis demissa 325, 329, 334

Turgai Straits (fossil site) 71, 81

Turkanamys 89, 96

Turkanamys hexalophus 91, 94

Tuscahomys 73–5

Tuscahomys major 76

Tuscahomys medius 76

Tuscahomys walshi 76

Tylomyinae 390

tympanic 389

annulus 378–9, 391, 396

bone 378

bulla 378, 391

cavity 375, 378–9, 384, 386, 388, 391

parts 378

membrane 374–5, 378, 380, 384–6, 394

middle ear 374

Tympanoctomys 146, 148–9

ulna 543, 547–8, 551, 554, 556, 559, 561, 571–2,

574–5

Unguiculata 6

Uranomys 189–93

Urumaco 513

Val’s gundi 515

Vandeleuria 44

Vandeleuria oleracea 409

Vernaya 44

Viscaccidae 169, 171

viscacha rats 140

viscachas 139, 166, 168, 173

voles 44, 376, 381, 383, 388, 390, 396, 405, 407, 429,

448, 466, 472, 479–80, 482, 484, 486–90,

494–6, 498–9, 501

Vombatus 324

Vombatus ursinus 325, 334

Vulpes lagopus 257

Wadi Natrun (fossil site) 199

Wai Lek (fossil site) 92

Wasatch (fossil site) 92

Waslamys 96, 98

Waslamys attiai 94

Willidewu 146

Willmus 81

Wind River (fossil site) 80

Wistar rats 336

Witenia yolua 436, 438–9

wood mouse 300–3, 306, 311, 314, 316–18

geographic variation in molar shape 309

latitudinal trend 315, 318

local variation 306

molar shape differences 308

sexual dimorphism 306

woodchucks 221–2, 352

woodrats 44

Wutu fauna 74

Xenarthra 5–6, 25, 54

Xenodontomys 151

Xenodontomys ellipticus 151

Xenodontomys elongatus 151

Xenodontomys simpsoni 151

Xenohystrix 102

Xenungulates 54

Xerinae 42, 229, 237

Xerini 42, 222

Xerus erythropus moestus 338–9

Xylechimys 145

Yahuarango (fossil site) 93

Yuanomys 73

Yuanomys zhoui 75

Yuomyidae 89, 91, 98

zalambdodont 326

Zallah (fossil site) 88, 93

Zapodidae 77, 80

geographic extent 80

Zapodinae 43, 388

Zapus 388

Zapus princeps 406, 409, 419

Zegdoumyidae 26

Zelomyidae 77

Zelotomys 197

Zelotomys leakeyi 197

Zinda Pir Dome (fossil site) 88

zokors 43

zygomatic arch 280–1, 332, 350, 353–5

zygomaticomandibularis 323, 354–6, 359

anterior 360

infraorbital 356, 359–60

infraorbital portion 355–6

posterior 359–60
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