FILE S1
TABLE S1. 
	Family
	Species (abbreviation)
	S
	H
	R
	U
	DMD
	MRS

	Ailuridae
	Ailurus fulgens (Afu)
	2
	2
	2
	2
	0.411,2,3
	-

	
	Simocyon batalleri (Sba) †
	0
	2
	2
	0
	-
	-

	Amphicyonidae
	Amphicyon sp. (Amp) †
	1
	6
	14
	11
	-
	-

	
	Daphoenus sp. (Dap) †
	0
	1
	0
	0
	-
	-

	
	Ischyrocyon sp. (Isc) †
	0
	2
	3
	2
	-
	-

	Barbourofelidae
	Barbourofelis sp. (Bar) †
	1
	1
	5
	2
	-
	-

	Canidae
	Aelurodon ferox (Afe) †
	0
	1
	5
	2
	-
	-

	
	Aelurodon taxoides (Ata) †
	0
	3
	2
	2
	-
	-

	
	Borophagus sp. (Bor) †
	0
	0
	3
	0
	-
	-

	
	Canis adustus (Cad)
	1
	1
	1
	1
	-
	-

	
	Canis aureus (Cau)
	2
	2
	2
	2
	1.084
	1.7543

	
	Canis latrans (Cla)
	5
	5
	5
	5
	1.045, 6, 7, 8
	1.7543

	
	Canis lupus (Clu)
	5
	5
	5
	5
	1.325, 9, 10, 11
	1.8143

	
	Canis mesomelas (Cme)
	4
	4
	4
	4
	1.0712,13
	1.7843

	
	Canis simensis (Csi)
	1
	1
	1
	1
	-
	-

	
	Carpocyon sp. (Car) †
	0
	0
	1
	0
	-
	-

	
	Cerdocyon thous (Cth)
	5
	5
	5
	5
	1.024, 14
	-

	
	Chrysocyon brachyurus (Cbr)
	2
	2
	2
	2
	0.915
	-

	
	Cuon alpinus (Cal)
	4
	4
	4
	4
	-
	-

	
	Epicyon haydeni (Eha) †
	0
	2
	4
	1
	-
	-

	
	Epicyon saevus (Esa) †
	0
	1
	3
	2
	-
	-

	
	Lycaon pictus (Lpi)
	2
	2
	2
	2
	0.994
	1.8243

	
	Nyctereutes procyonoides (Npr)
	2
	2
	2
	2
	0.834, 16
	-

	
	Otocyon megalotis (Ome)
	2
	2
	2
	2
	1.084
	-

	
	Paratomarctus euthos (Peu) †
	0
	1
	0
	0
	-
	-

	
	Paratomarctus temerarius (Pte) †
	0
	1
	1
	1
	-
	-

	
	Speothos venaticus (Sve)
	2
	2
	2
	2
	-
	-

	
	Tomarctus sp. (Tom) †
	0
	10
	13
	7
	-
	-

	
	Urocyon cinereoargenteus (Uci)
	4
	4
	4
	4
	-0.264
	1.6243

	
	Vulpes lagopus (Vla)
	2
	2
	2
	2
	-
	-

	
	Vulpes velox (Vve)
	2
	2
	2
	2
	1.274
	1.7844

	
	Vulpes vulpes (Vvu)
	3
	3
	3
	3
	0.714, 17, 18
	1.6843

	Creodonta
	Patriofelis sp. (Pat) †
	0
	0
	1
	0
	-
	-

	Felidae
	Acinonyx jubatus (Aju)
	5
	5
	5
	5
	0.595, 19, 20
	2.0243

	
	Homotherium sp. (Hom) †
	0
	2
	1
	0
	-
	-

	
	Leptailurus serval (Lse)
	2
	2
	2
	2
	-
	-

	
	Lynx rufus (Lru)
	4
	4
	4
	4
	0.584, 21
	-

	
	Machairodus sp. (Mac) †
	1
	1
	4
	4
	-
	-

	
	Megantereon sp. (Meg) †
	0
	2
	3
	2
	-
	-

	
	Neofelis nebulosa (Nne)
	1
	1
	1
	1
	0.2922
	-

	
	Panthera leo (Ple)
	5
	5
	5
	5
	0.724
	1.7443

	
	Panthera onca (Pon)
	4
	4
	4
	4
	0.514, 23
	-

	
	Panthera pardus (Ppa)
	6
	6
	6
	6
	1.024, 24
	1.7843

	
	Panthera tigris (Pti)
	4
	4
	4
	4
	1.2125, 26
	1.7543

	
	Promegantereon ogygia (Pro) †
	1
	3
	5
	2
	-
	-

	
	Pseudaelurus sp. (Pse) †
	0
	3
	3
	0
	-
	-

	
	Puma concolor (Pco)
	4
	4
	4
	4
	0.4627, 28
	-

	
	Smilodon sp. (Smi) †
	0
	4
	5
	3
	-
	-

	
	Uncia uncia (Uun)
	4
	4
	4
	4
	0.529, 30
	-

	Hyaenidae
	Crocuta crocuta (Ccr)
	5
	5
	5
	5
	1.055, 31
	1.7843

	
	Hyaena brunnea (Hbr)
	1
	1
	1
	1
	1.4632
	-

	
	Hyaena hyaena (Hhy)
	2
	2
	2
	2
	1.284
	1.743

	
	Pachycrocuta brevirostris (Pbr) †
	0
	0
	1
	0
	-
	-

	
	Pliocrocuta perrieri (Ppe) †
	0
	0
	1
	0
	-
	-

	Mustelidae
	Eira barbara (Eba)
	2
	2
	2
	2
	0.8433
	-

	
	Lontra canadensis (Lca)
	2
	2
	2
	2
	-
	-

	
	Meles meles (Mme)
	1
	1
	1
	1
	0.684, 34, 35
	1.4845

	Nimravidae
	Dinictis sp. (Din) †
	2
	3
	3
	1
	-
	-

	
	Hoplophoneus sp. (Hop) †
	0
	0
	3
	2
	-
	-

	
	Nimravus sp. (Nim) †
	0
	1
	0
	0
	-
	-

	
	Pogonodon sp. (Pog) †
	0
	0
	1
	0
	-
	-

	Procyonidae
	Bassariscus astutus (Bas)
	1
	1
	1
	1
	-
	-

	
	Nasua nasua (Nna)
	1
	1
	1
	1
	-
	1.4343

	
	Potos flavus (Pfl)
	3
	3
	3
	3
	0.3136
	-

	
	Procyon lotor (Plo)
	3
	3
	3
	3
	0.3937
	1.0443

	Ursidae
	Ailuropoda melanoleuca (Ame)
	3
	4
	4
	4
	-0.221
	-

	
	Arctodus simus (Asi) †
	0
	0
	2
	2
	-
	-

	
	Cephalogale sp. (Cep) †
	0
	0
	0
	1
	-
	-

	
	Helarctos malayanus (Hma)
	1
	1
	1
	1
	0.1638
	-

	
	Hemicyon sp. (Hem) †
	0
	1
	2
	0
	-
	-

	
	Indarctos sp. (Ind) †
	0
	0
	0
	1
	-
	-

	
	Melursus ursinus (Mur)
	3
	3
	3
	3
	-
	-

	
	Tremarctos ornatus (Tor)
	1
	1
	1
	1
	-
	-

	
	Ursus americanus (Uam)
	3
	3
	3
	3
	0.1239
	1.6843

	
	Ursus arctos (Uar)
	4
	4
	4
	4
	0.6140, 41, 42
	1.6843

	
	Ursus maritimus (Uma)
	4
	4
	4
	4
	-
	1.743

	
	Ursus spelaeus (Usp) †
	0
	1
	6
	5
	-
	-

	
	Ursus thibetanus (Uth)
	3
	3
	3
	3
	-
	-
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TABLE S2.

	Species
	ID
	Host Institution

	Acinonyx jubatus
	119654
	AMNH

	Acinonyx jubatus
	119655
	AMNH

	Acinonyx jubatus
	119656
	AMNH

	Acinonyx jubatus
	1940.1.20.17
	NHM

	Acinonyx jubatus
	1962.7.6.15
	NHM

	Ailuropoda melanoleuca
	147746
	AMNH

	Ailuropoda melanoleuca
	110454
	AMNH

	Ailuropoda melanoleuca
	89028
	AMNH

	Ailuropoda melanoleuca*
	89030
	AMNH

	Ailurus fulgens
	185346
	AMNH

	Ailurus fulgens
	80164
	AMNH

	Bassariscus astutus
	182560
	AMNH

	Canis adustus
	114174
	AMNH

	Canis aureus
	187714
	AMNH

	Canis aureus
	54516
	AMNH

	Canis latrans
	123183
	AMNH

	Canis latrans
	1317
	AMNH

	Canis latrans
	1316
	AMNH

	Canis latrans
	141170
	AMNH

	Canis latrans
	141153
	AMNH

	Canis lupus
	98226
	AMNH

	Canis lupus
	98227
	AMNH

	Canis lupus
	98225
	AMNH

	Canis lupus
	134941
	AMNH

	Canis lupus
	134942
	AMNH

	Canis mesomelas
	34734
	AMNH

	Canis mesomelas
	187712
	AMNH

	Canis mesomelas
	187713
	AMNH

	Canis mesomelas
	114228
	AMNH

	Canis simensis
	81001
	AMNH

	Cerdocyon thous
	134049
	AMNH

	Cerdocyon thous
	214709
	AMNH

	Cerdocyon thous
	214703
	AMNH

	Cerdocyon thous
	209123
	AMNH

	Cerdocyon thous
	209128
	AMNH

	Chrysocyon brachyurus
	133941
	AMNH

	Chrysocyon brachyurus
	133940
	AMNH

	Crocuta crocuta
	35358
	AMNH

	Crocuta crocuta
	83593
	AMNH

	Crocuta crocuta
	52097
	AMNH

	Crocuta crocuta
	187769
	AMNH

	Crocuta crocuta
	187776
	AMNH

	Cuon alpinus
	102083
	AMNH

	Cuon alpinus
	54976
	AMNH

	Cuon alpinus
	54984
	AMNH

	Cuon alpinus
	54842
	AMNH

	Eira barbara
	214736
	AMNH

	Eira barbara
	23487
	AMNH

	Helarctos malayanus
	35364
	AMNH

	Hyaena brunnea
	1962-7.23.1
	NHM

	Hyaena hyaena
	244436
	AMNH

	Hyaena hyaena
	54512
	AMNH

	Leptailurus serval
	119207
	AMNH

	Leptailurus serval
	27837
	AMNH

	Lutra canadensis
	165762
	AMNH

	Lutra canadensis
	182561
	AMNH

	Lycaon pictus
	82085
	AMNH

	Lycaon pictus
	85154
	AMNH

	Lynx rufus
	119206
	AMNH

	Lynx rufus
	208417
	AMNH

	Lynx rufus
	128527
	AMNH

	Lynx rufus
	171361
	AMNH

	Meles meles
	70604
	AMNH

	Melursus ursinus
	150205
	AMNH

	Melursus ursinus
	54465
	AMNH

	Melursus ursinus
	54464
	AMNH

	Nasua nasua
	214722
	AMNH

	Neofelis nebulosa
	238650
	AMNH

	Nyctereutes procyonoides
	249766
	AMNH

	Nyctereutes procyonoides
	249767
	AMNH

	Otocyon megalotis
	233011
	AMNH

	Otocyon megalotis
	63993
	AMNH

	Panthera leo
	1952.10.20.13
	NHM

	Panthera leo
	112.a
	NHM

	Panthera leo
	1857.2.24.1
	NHM

	Panthera leo
	75.1998
	NHM

	Panthera leo
	75.945
	NHM

	Panthera onca
	35571
	AMNH

	Panthera onca
	139959
	AMNH

	Panthera onca
	135928
	AMNH

	Panthera onca
	1858.5.26.9
	NHM

	Panthera pardus
	209087
	AMNH

	Panthera pardus
	1940.1.20.18
	NHM

	Panthera pardus
	115p
	NHM

	Panthera pardus
	1851.2.17.3
	NHM

	Panthera pardus
	1940.1.20.20
	NHM

	Panthera pardus
	1849.6.20.2
	NHM

	Panthera tigris
	113743
	AMNH

	Panthera tigris
	113748
	AMNH

	Panthera tigris
	135846
	AMNH

	Panthera tigris
	85404
	AMNH

	Potos flavus
	266597
	AMNH

	Potos flavus
	265959
	AMNH

	Potos flavus
	266599
	AMNH

	Procyon lotor
	173897
	AMNH

	Procyon lotor
	147436
	AMNH

	Procyon lotor
	237438
	AMNH

	Puma concolor
	1335
	AMNH

	Puma concolor
	90213
	AMNH

	Puma concolor
	14026
	AMNH

	Puma concolor
	135341
	AMNH

	Speothos venaticus
	52.1086
	NHM

	Speothos venaticus
	1966.1.24.1
	NHM

	Tremarctos ornatus
	81.784
	NHM

	Uncia uncia
	207704
	AMNH

	Uncia uncia
	266952
	AMNH

	Uncia uncia
	119662
	AMNH

	Uncia uncia
	100110
	AMNH

	Urocyon cinereoargenteus
	35695
	AMNH

	Urocyon cinereoargenteus
	90134
	AMNH

	Urocyon cinereoargenteus
	148799
	AMNH

	Urocyon cinereoargenteus
	137028
	AMNH

	Ursus americanus
	128521
	AMNH

	Ursus americanus
	98950
	AMNH

	Ursus americanus
	45149
	AMNH

	Ursus arctos
	14054
	AMNH

	Ursus arctos
	135502
	AMNH

	Ursus arctos
	45150
	AMNH

	Ursus arctos
	70254
	AMNH

	Ursus maritimus
	35065
	AMNH

	Ursus maritimus
	31573
	AMNH

	Ursus maritimus
	215283
	AMNH

	Ursus maritimus
	75244
	AMNH

	Ursus thibetanus
	70320
	AMNH

	Ursus thibetanus
	80248
	AMNH

	Ursus thibetanus
	23086
	AMNH

	Vulpes lagopus
	28117
	AMNH

	Vulpes lagopus
	28116
	AMNH

	Vulpes velox
	35392
	AMNH

	Vulpes velox
	100215
	AMNH

	Vulpes vulpes
	69550
	AMNH

	Vulpes vulpes
	128487
	AMNH

	Vulpes vulpes
	128486
	AMNH


TABLE S3. 

	Species
	ID
	Host Institution

	Scapula
	
	

	Amphicyon sp.
	Cast
	AMNH

	Barbourofelis lovei
	125115
	AMNH

	Dinictis sp.
	38805 R
	AMNH

	Dinictis sp.
	38805 L
	AMNH

	Machairodus aphanistus
	B-6043
	MNCN

	Promegantereon ogygia
	BAT-1-'05-E3-41
	MNCN

	Humerus
	
	

	Aelurodon ferox
	27479
	AMNH

	Aelurodon taxoides
	67481
	AMNH

	Aelurodon taxoides
	30902
	AMNH

	Aelurodon taxoides
	67442
	AMNH

	Amphicyon sp.
	Cast
	AMNH

	Amphicyon ingens
	68118-B
	AMNH

	Amphicyon sp.
	617-27298
	AMNH

	Amphicyon sp.
	68100
	AMNH

	Amphicyon sp.
	68108
	AMNH

	Amphicyon sp.
	68124
	AMNH

	Barbourofelis lovei
	125115
	AMNH

	Daphoenus sp.
	11857
	AMNH

	Dinictis sp.
	125652 L
	AMNH

	Dinictis sp.
	125652 R
	AMNH

	Dinictis sp.
	1396
	AMNH

	Epicyon haydeni
	67403
	AMNH

	Epicyon haydeni
	67603
	AMNH

	Epicyon saevus
	67489
	AMNH

	Hemicyon urisnus
	21101
	AMNH

	Homotherium crenatidens
	7570V
	MSN

	Ischyrocyon sp.
	54220-B
	AMNH

	Ischyrocyon sp.
	68158-A
	AMNH

	Machairodus sp.
	M8960
	NHM

	Megantereon cultridens
	Se311 L
	NMB

	Megantereon cultridens
	Se311 R
	NMB

	Nimravus sp.
	62151
	AMNH

	Paratomarctus euthos
	67536
	AMNH

	Paratomarctus temerarius
	105340
	AMNH

	Promegantereon ogygia
	B-2465
	MNCN

	Promegantereon ogygia
	BAT-1-'03-D4-361
	MNCN

	Promegantereon ogygia
	BAT-3-'08-70
	MNCN

	Pseudaelurus lorteti
	GA5727
	NMB

	Pseudaelurus sp.
	62202
	AMNH

	Pseudaelurus transitorius
	GA5728
	NMB

	Simocyon batalleri
	B-2390
	MNCN

	Simocyon batalleri
	BAT-1'05-C8-22
	MNCN

	Smilodon ensenadensis
	61
	MCNV

	Smilodon fatalis
	LB41
	NMB

	Smilodon populator
	54
	SNM

	Smilodon populator
	2
	SNM

	Tomarctus sp.
	67775
	AMNH

	Tomarctus sp.
	67527
	AMNH

	Tomarctus sp.
	67547
	AMNH

	Tomarctus sp.
	67714
	AMNH

	Tomarctus sp.
	67715
	AMNH

	Tomarctus sp.
	67716
	AMNH

	Tomarctus sp.
	67737
	AMNH

	Tomarctus sp.
	67740
	AMNH

	Tomarctus sp.
	67746
	AMNH

	Tomarctus sp.
	67747
	AMNH

	Ursus spelaeus
	Jf771
	NMB

	Radius
	
	

	Aelurodon ferox
	27479 L
	AMNH

	Aelurodon ferox
	27479 R
	AMNH

	Aelurodon ferox
	61746
	AMNH

	Aelurodon ferox
	67459
	AMNH

	Aelurodon ferox
	70624
	AMNH

	Aelurodon taxoides
	67428
	AMNH

	Aelurodon taxoides
	67445
	AMNH

	Amphicyon sp.
	Cast
	AMNH

	Amphicyon ingens
	68119
	AMNH

	Amphicyon ingens
	68193
	AMNH

	Amphicyon major
	10428
	AMNH

	Amphicyon major
	29617
	AMNH

	Amphicyon sp.
	23391
	AMNH

	Amphicyon sp.
	25422
	AMNH

	Amphicyon sp.
	617-27298
	AMNH

	Amphicyon sp.
	68103-A
	AMNH

	Amphicyon sp.
	68109-A
	AMNH

	Amphicyon sp.
	68126
	AMNH

	Amphicyon sp.
	68167
	AMNH

	Amphicyon sp.
	68212
	AMNH

	Amphicyon sp.
	68221
	AMNH

	Arctodus simus
	225-2626
	AMNH

	Arctodus simus
	850
	AMNH

	Barbourofelis fricki
	2672
	AMNH

	Barbourofelis fricki
	61998
	AMNH

	Barbourofelis fricki
	61999
	AMNH

	Barbourofelis lovei
	125115
	AMNH

	Barbourofelis morrisi
	61898
	AMNH

	Carpocyon tagarctus
	67565
	AMNH

	Dinictis sp.
	125652
	AMNH

	Dinictis sp.
	62074
	AMNH

	Dinictis sp.
	62147
	AMNH

	Epicyon haydeni
	67404
	AMNH

	Epicyon haydeni
	67406
	AMNH

	Epicyon haydeni
	67407
	AMNH

	Epicyon haydeni
	67607
	AMNH

	Epicyon saevus
	67490
	AMNH

	Epicyon saevus
	67508
	AMNH

	Epicyon saevus
	8305
	AMNH

	Hemicyon sp.
	68176
	AMNH

	Hemicyon ursinus
	21101
	AMNH

	Homotherium serum
	1798V
	MSN

	Hoplophoneus insolens
	655
	AMNH

	Hoplophoneus primaevus
	38980
	AMNH

	Hoplophoneus sp.
	62077
	AMNH

	Ischyrocyon sp.
	54220-B
	AMNH

	Ischyrocyon sp.
	68152-A
	AMNH

	Ischyrocyon sp.
	68217
	AMNH

	Machairodus aphanistus
	B-1482
	MNCN

	Machairodus aphanistus
	B-2621
	MNCN

	Machairodus giganteus
	M8963
	NHM

	Machairodus sp.
	104725
	AMNH

	Megantereon cultridens
	Se311
	NMB

	Megantereon cultridens
	StV774.1953
	NMB

	Megantereon cultridens
	VA1201
	NMB

	Borophagus sp.
	61664
	AMNH

	Borophagus sp.
	67918-A
	AMNH

	Borophagus sp.
	67918
	AMNH

	Pachycrocuta brevirostris
	12823
	MSN

	Pliocrocuta perrieri
	107777
	AMNH

	Paratomarctus temerarius
	105347
	AMNH

	Patriofelis ferox
	1507-A
	AMNH

	Pogonodon sp.
	1399
	AMNH

	Promegantereon ogygia
	B-2207A
	MNCN

	Promegantereon ogygia
	B-4413
	MNCN

	Promegantereon ogygia
	B-4566
	MNCN

	Promegantereon ogygia
	BAT-1-'05-D8-30
	MNCN

	Promegantereon ogygia
	BAT-3-9-'01
	MNCN

	Pseudaelurus sp.
	61942-A
	AMNH

	Pseudaelurus sp.
	62209
	AMNH

	Pseudaelurus sp.
	62225
	AMNH

	Simocyon batalleri
	B-3680
	MNCN

	Simocyon batalleri
	B-430
	MNCN

	Smilodon ensenadensis
	61
	MCNV

	Smilodon fatalis
	LB41
	NMB

	Smilodon populator
	1.7.85-2
	SNM

	Smilodon sp.
	MPCB64-624
	MCNV

	Smilodon sp.
	SN
	AMNH

	Tomarctus sp.
	67749
	AMNH

	Tomarctus sp.
	67751
	AMNH

	Tomarctus sp.
	67752
	AMNH

	Tomarctus sp.
	67754
	AMNH

	Tomarctus sp.
	67756
	AMNH

	Tomarctus sp.
	67757
	AMNH

	Tomarctus sp.
	67758
	AMNH

	Tomarctus sp.
	67528
	AMNH

	Tomarctus sp.
	67529
	AMNH

	Tomarctus sp.
	67548
	AMNH

	Tomarctus sp.
	67550
	AMNH

	Tomarctus sp.
	67552
	AMNH

	Tomarctus sp.
	67717
	AMNH

	Ursus spelaeus
	17484
	NHM

	Ursus spelaeus
	1953
	NMB

	Ursus spelaeus
	1954
	NMB

	Ursus spelaeus
	Jf771
	NMB

	Ursus spelaeus
	M324
	NHM

	Ursus spelaeus
	M462
	NHM

	Ulna
	
	

	Aelurodon ferox
	27479 L
	AMNH

	Aelurodon ferox
	27479 R
	AMNH

	Aelurodon taxoides
	67943
	AMNH

	Aelurodon taxoides
	67980
	AMNH

	Amphicyon sp.
	Cast
	AMNH

	Amphicyon ingens
	68117
	AMNH

	Amphicyon ingens
	68169
	AMNH

	Amphicyon major
	TD1158
	NMB

	Amphicyon sp.
	68103-H
	AMNH

	Amphicyon sp.
	68110-B
	AMNH

	Amphicyon sp.
	68110-C
	AMNH

	Amphicyon sp.
	68110-D
	AMNH

	Amphicyon sp.
	68127
	AMNH

	Amphicyon sp.
	68221
	AMNH

	Amphicyon sp.
	68266
	AMNH

	Arctodus simus
	1077
	AMNH

	Arctodus simus
	2625
	AMNH

	Barbourofelis lovei
	125115
	AMNH

	Barbourofelis morrisi
	61976
	AMNH

	Cephalogale sp.
	54464
	AMNH

	Dinictis sp.
	62147
	AMNH

	Epicyon haydeni
	67611
	AMNH

	Epicyon saevus
	67492
	AMNH

	Epicyon saevus
	8305
	AMNH

	Hoplophoneus primaevus
	38980
	AMNH

	Hoplophoneus sp.
	62077
	AMNH

	Indarctos sp.
	99236
	AMNH

	Ischyrocyon sp.
	54220-B
	AMNH

	Ischyrocyon sp.
	68181-B
	AMNH

	Machairodus aphanistus
	B-2365
	MNCN

	Machairodus aphanistus
	B-2624
	MNCN

	Machairodus aphanistus
	B-2720
	MNCN

	Megantereon cultridens
	Se311
	NMB

	Megantereon cultridens
	VA1201
	NMB

	Paratomarctus temerarius
	61071
	AMNH

	Promegantereon ogygia
	BAT-1-'02-E7-72
	MNCN

	Promegantereon ogygia
	BAT-3-5-38
	MNCN

	Smilodon ensenadensis
	61
	MCNV

	Smilodon fatalis
	LB41
	NMB

	Smilodon populator
	2
	SNM

	Tomarctus sp.
	67759
	AMNH

	Tomarctus sp.
	67760
	AMNH

	Tomarctus sp.
	67761
	AMNH

	Tomarctus sp.
	67720
	AMNH

	Tomarctus sp.
	67721
	AMNH

	Tomarctus sp.
	67722
	AMNH

	Tomarctus sp.
	67725-D
	AMNH

	Ursus spelaeus
	1953a
	NMB

	Ursus spelaeus
	1953b
	NMB

	Ursus spelaeus
	1953c
	NMB

	Ursus spelaeus
	43752
	NHM

	Ursus spelaeus
	Jf771
	NMB


TABLE S4.
	
	Scapula:

	1
	Most dorsal point of the posterior border.

	2
	Ventral boundary of the teres major process.

	3
	Distal tip of the acromion process.

	4
	Most posterior point of the metacromion.

	5
	Point of maximum curvature between the proximal end of the spine and the scapular body.

	6
	Point of maximum curvature at the posterior border of the neck.

	7
	Most posterior point of the border of the glenoid fossa.

	8
	Midpoint of the lateral border of the glenoid fossa.

	9
	Midpoint of the medial border of the glenoid fossa.

	10
	Most proximal point of the border of the glenoid fossa at the anterior side.

	11
	Most anterior point of the glenoid tuberosity.

	12
	Point of maximum curvature at the anterior border of the neck.

	
	

	
	Humerus:

	1
	Most proximal point of the lesser tuberosity.

	2
	Most proximal point of the greater tuberosity.

	3
	Most anterior point of the greater tuberosity.

	4
	Midpoint of the infraspinatus insertion fossa.

	5
	Most lateral point of the lateral epicondyle.

	6
	Lateral-proximal corner of the capitulum at the anterior side.

	7
	Point of maximum curvature of the articular surface at the anterior side of its proximal border.

	8
	Medial-proximal corner of the trochlea at the anterior side.

	9
	Most medial point of the medial epicondyle.

	10
	Most lateral point at the middle of the shaft.

	11
	Most anterior point at the middle of the shaft.

	12
	Most medial point at the middle of the shaft.

	13
	Most distal point of the humeral head.

	14
	Medial-proximal corner of the trochlea at the posterior side

	15
	Lateral-proximal corner of the capitulum at the posterior side.

	16
	Most distal point of the trochlear ridge.

	17
	Most posterior point at the middle of the shaft.

	
	

	
	Radius:

	1
	Most proximal point of the bicipital tuberosity.

	2
	Point of maximum curvature of the head border of the radius at the medial side.

	3
	Point of maximum curvature of the head border of the radius at the posterior side.

	4
	Most proximal point in the radial coronoid process.

	5
	Most medial point at the middle of the shaft.

	6
	Most posterior point at the middle of the shaft.

	7
	Most lateral point at the middle of the shaft.

	8
	Most medial point of the distal epiphysis.

	9
	Most distal point of the radial styloid process.

	10
	Most proximal point of the anterior border of the distal articular surface.

	11
	Most lateral point of the anterior border of the distal articular surface.

	12
	Most posterior point of the distal epiphysis.

	13
	Most lateral point of the distal epiphysis.

	14
	Point of maximum curvature of the radius head border at the lateral side.

	15
	Most anterior point at the middle of the shaft.

	16
	Most proximal point of the radial styloid process at the anterior side.

	
	

	
	Ulna:

	1
	Most proximal point of the olecranon process.

	2
	Most anterior point of the lateral edge of the olecranon process.

	3
	Most anterior point of the medial edge of the olecranon process.

	4
	Most anterior point of the anconeus process.

	5
	Most distal point of the trochlear groove at the lateral side.

	6
	Midpoint of the lateral border of the trochelar groove.

	7
	Point of maximum curvature between the border of the trochlear groove and the beginning of the lateral coronoid process.

	8
	Most lateral point of the lateral coronoid process.

	9
	Midpoint of the distal border of the radial groove.

	10
	Most anterior point of the medial coronoid process.

	11
	Most medial point of the trochlear groove border.

	12
	Point of maximum curvature of the medial border of the trochlear groove, where the anconeus process begins.

	13
	Most lateral point at the middle of the shaft.

	14
	Most anterior point at the middle of the shaft.

	15
	Most medial point at the middle of the shaft.

	16
	Most anterior point of the distal epiphysis.

	17
	Point of maximum curvature at the beginning of the ulnar styloid process.

	18
	Most distal point of the ulnar styloid process.

	19
	Most posterior point at the middle of the shaft.

	20
	Most posterior point of the distal epiphysis.


TABLE S5.
	Taxa
	Stratigraphic range
	References for phylogenetic position
	References for stratigraphic range

	Aelurodon ferox
	15 - 12 my
	Wang et al. 1999
	Wang et al. 1999

	Aelurodon taxoides
	12 - 9 my
	Wang et al. 1999
	Wang et al. 1999

	Amphicyon
	23 - 7.2 my
	Hunt 1998
	PBDB

	Arctodus simus
	MD 5.66  my
	Krause et al. 2008
	Krause et al. 2008

	Barbourofelis
	11 - 6 my
	Morlo et al. 2004
	Hunt 1998, Janis et al. 2008

	Borophagus
	12 - 2 my
	Wang et al. 1999
	Wang et al. 1999

	Carpocyon
	16 - 5 my
	Wang et al. 1999
	Wang et al. 1999

	Cephalogale
	33.9 - 16 my
	Mc Lellan and Reiner 1994
	PBDB

	Daphoenus
	39.5 - 27 my
	Hunt 1998
	Hunt 1998, Janis et al. 2008

	Dinictis
	37 - 26 my
	Peigné 2003
	Martin 1998, Peigné 2003, Janis et al. 2009

	Epicyon haydeni
	10 - 5 my
	Wang et al. 1999
	Wang et al. 1999

	Epicyon saevus
	7 - 12 my
	Wang et al. 1999
	Wang et al. 1999

	Hemicyon
	16 - 13.6 my
	Mc Lellan and Reiner 1994
	PBDB

	Homotherium
	3 - 0.5 my
	Anton et al. 2004
	Turner & Anton 1997

	Hoplophoneus
	37 - 28 my
	Peigné 2003
	Martin 1998, Peigné 2003, Janis et al. 2008

	Indarctos
	11 - 5.3 my
	Mc Lellan and Reiner 1994
	PBDB

	Ischyrocyon
	14 - 8 my
	Hunt 1998
	Hunt 1998, Janis et al. 2008

	Machairodus
	15 - 2 my
	Anton et al. 2004
	Turner & Anton 1997

	Megantereon
	5.3 - 0.78 my
	Anton et al. 2004
	PBDB

	Nimravus
	34 - 24 my
	Peigné 2003
	Peigné 2003, Martin 1998, Janis et al. 2009

	Pachycrocuta brevirostris
	3.4 - 0.3 my
	Turner et al. 2008
	NOW database

	Paratomarctus euthos
	13 - 9 my
	Wang et al. 1999
	Wang et al. 1999

	Paratomarctus temerarius
	16 - 13 my
	Wang et al. 1999
	Wang et al. 1999

	Patriofelis
	50.3 - 40.4 my
	Gunnell 1998
	PBDB

	Pliocrocuta perrieri
	4.2 - 1.2 my
	Turner et al. 2008
	NOW database

	Pogonodon
	34 - 23 my
	Peigné 2003
	Peigné 2003, Martin 1998, Janis et al. 2008

	Promegantereon ogygia
	11 - 8.2 my
	Salesa et al. 2010
	NOW database

	Pseudaelurus
	20.4 - 4.9 my
	Rothwell 2003
	PBDB

	Simocyon batalleri
	11.1 - 8.7 my
	Salesa et al. 2011
	Salesa et al. 2011

	Smilodon
	4.9 - 0.01 my
	Anton et al. 2004
	PBDB

	Tomarctus
	16 - 14 my
	Wang et al. 1999
	Wang et al. 1999

	Ursus spelaeus
	MD 2.75 my
	Krause et al. 2008
	Krause et al. 2008

	
	
	
	

	
	Time of divergence
	
	References for time of divergence

	Order Creodonta
	65.1 my
	Gunnell 1998
	Nyakatura and Bininda-Emonds 2012

	Family Amphicyonidae
	61.5 my
	Finarelli & Flynn 2006
	Nyakatura and Bininda-Emonds 2012

	Family Barbourofelidae
	20 my
	Morlo et al. 2004
	PBDB

	Family Nimravidae
	37 my
	Peigné 2003
	Martin 1998, Peigné 2003, Janis et al. 2008

	Subfamily Borophaginae
	34 my
	Wang et al. 1999
	Wang et al. 1999

	Subfamily Machairondontinae
	15 my
	Anton et al. 2004
	Turner & Anton 1997

	Subfamily Simocyoninae
	17 my
	Salesa et al. 2011
	Salesa et al. 2011, Wallace 2011


