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Table S1. Specimen list and associated life history data. NMS, National Museum of Scotland; NHM, Natural History Museum, London; UoM, University of Manchester Life Sciences Teaching Collection.

	Taxa
	Museum
	Male mass (kg)
	Average male mass (kg)
	Average female mass (kg)
	Intromission (mins)

	Acinonyx_jubatus
	NMS
	
	43.71
	351
	0.752

	Ailurus_fulgens
	NMS
	
	5.43
	5.23
	254

	Aonyx_cinerea
	NMS
	
	3.475
	3.205
	306

	Arctonyx_collaris
	NHM
	
	8.937
	8.407
	

	Atilax_paludinosus
	NHM
	
	2.968
	2.568
	

	Bassariscus_astutus
	NHM
	
	1.323
	0.943
	179

	Canis_aureus
	NHM
	
	1210
	1010
	11.511

	Canis_lupus
	UoM
	
	4510
	4110
	12012

	Canis_mesomelas
	NHM
	
	8.210
	7.110
	

	Chrysocyon_brachyurus
	NMS
	
	2310
	2010
	3113

	Crossarchus_alexandri
	NHM
	
	1.553
	1.114
	

	Cryptoprocta_ferox
	NMS
	10.35*
	7.4015
	6.1015
	18816

	Cuon_alpinus
	NMS
	6.2*
	17.510
	11.510
	2017

	Dusicyon_thous
	NHM
	
	7.010
	6.410
	818

	Eira_barbara
	NHM
	
	4.323
	3.503
	3519

	Enhydra_lutris
	NMS
	
	32.820
	21.520
	1421

	Felis_chaus
	NMS
	5.3*
	8.073
	5.053
	2.522

	Felis_silvestris
	NMS
	
	5.011
	4.331
	0.2523

	Galerella_pulverulenta
	NHM
	
	0.913
	0.683
	

	Genetta_genetta
	NHM
	
	1.873
	1.953
	324

	Gulo_gulo
	NHM
	
	14.220
	9.4120
	2712

	Halichoerus_grypus
	NMS
	
	250.425
	187.2125
	3026

	Helogale_parvula
	NHM
	
	0.253
	0.233
	1127

	Herpestes_javanicus
	NHM
	
	0.691
	0.531
	0.8328

	Herpestes_semitorquatus
	NHM
	
	2.229,A
	
	

	Herpestes_urva
	NHM
	
	2.63,A
	
	

	Ictonyx_striatus
	NHM
	
	0.9630
	0.6430
	10631

	Leopardus_pardalis
	NMS
	10.8*
	133
	10.83
	1.522

	Lutra_lutra
	NMS
	
	9.603
	6.753
	22.521

	Lycalopex_culpaeus
	NHM
	
	11.732
	7.8232
	

	Lycalopex_griseus
	NHM
	
	4.610
	4.210
	

	Lycaon_pictus
	NMS
	
	25.010
	25.010
	1.8733

	Lyncodon_patagonicus
	NHM
	
	0.233,A
	
	

	Martes_flavigula
	NHM
	
	2.8834
	2.6034
	

	Martes_martes
	NMS
	1.83*
	1.3635
	1.0235
	6021

	Martes_melampus
	NMS
	1.55*
	1.5036
	1.0036
	

	Meles_meles
	NMS
	
	11.620
	10.120
	9037

	Mellivora_capensis
	NHM
	
	9.701
	6.201
	

	Melogale_everetti
	NHM
	
	2.0038
	
	

	Melogale_moschata
	NHM
	
	1.421
	1.151
	

	Melogale_orientalis
	NHM
	
	2.0038
	
	

	Melogale_personata
	NHM
	
	2.0039
	1.7039
	

	Melursus_ursinus
	NMS
	
	7540
	5840
	3541

	Mirounga_leonina
	NMS
	
	351025
	565.725
	6.242,B

	Mungos_mungo
	NHM
	
	1.4643
	1.3543
	444

	Mustela_itatsi
	NHM
	
	0.5445
	0.1845
	

	Mustela_kathiah
	NHM
	
	0.363
	0.203
	

	Mustela_lutreola
	NMS
	
	0.851
	0.441
	18046

	Mustela_nigripes
	NMS
	
	1.501
	1.351
	18021

	Mustela_nudipes
	NHM
	
	0.653,A
	
	

	Mustela_putorius
	NMS
	
	1.113
	0.693
	17247

	Mustela_sibirica
	NHM
	
	0.8045
	0.35
	16048

	Mustela_strigidorsa
	NHM
	
	0.6049,A
	
	

	Nasua_nasua
	NMS
	
	4.283
	3.453
	6050,C

	Nyctereutes_procyonoides
	NMS
	
	7.510
	7.510
	1021

	Panthera_leo
	NMS
	140*
	185.9
	139.53
	151

	Panthera_pardus
	NMS
	
	48.13
	30.23
	0.0552

	Panthera_tigris_sumatrae
	NMS
	
	131.253
	84.353
	0.252

	Phoca_groenlandica
	NMS
	
	102.625
	98.625
	

	Phoca_vitulina
	NMS
	
	75.025
	63.325
	2154

	Poecilogale_albinucha
	NHM
	
	0.333
	0.203
	7831

	Potos_flavus
	NMS
	
	3.5355
	3.2755
	15055

	Prionailurus_bengalensis
	NMS
	5*
	3.33
	2.253
	

	Prionailurus_viverrinus
	NMS
	9.9*
	11.31
	6.31
	

	Pteronura_brasiliensis
	NMS
	
	30.020
	24.020
	3056

	Speothos_venaticus
	NMS
	8.97*
	9.010
	10.010
	5257

	Suricata_suricatta
	NHM
	
	0.731
	0.721
	

	Tremarctos_ornatus
	NMS
	106*
	106*
	7158,D
	6059

	Uncia_uncia
	NMS
	42*
	32.51
	32.51
	0.2252

	Ursus_arctos
	NHM
	
	20060
	111.93
	2312

	Ursus_maritimus
	NMS
	
	36021
	1873
	7161

	Vormela_peregusna
	NMS
	
	0.4362
	0.3762
	

	Vulpes_cana
	NMS
	1.6*
	0.963
	0.833
	

	Vulpes_chama
	NHM
	
	2.6010
	2.6010
	

	Vulpes_lagopus
	NMS
	
	3.8010
	3.1010
	3763

	Vulpes_vulpes
	NMS
	
	6.7010
	5.4010
	4012
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Table S2. CT scanning parameters and finite element results. 


	Taxa
	Location
	Resolution (mm)
	kV
	uA
	Element number
	Bending mean σVM
	Compression mean σVM

	Acinonyx_jubatus
	MXIF
	0.0070
	100
	170
	1938362
	80.05
	9.480

	Ailurus_fulgens
	MXIF
	0.0324
	75
	80
	3597129
	1.336
	0.105

	Aonyx_cinerea
	MXIF
	0.0324
	75
	80
	1676244
	1.560
	0.222

	Arctonyx_collaris
	NHM
	0.0234
	150
	160
	2640671
	7.057
	0.775

	Atilax_paludinosus
	NHM
	0.0157
	140
	150
	1223952
	6.343
	0.451

	Bassariscus_astutus
	NHM
	0.0311
	140
	150
	2623776
	1.422
	0.305

	Canis_aureus
	NHM
	0.0480
	150
	160
	2296524
	6.754
	0.219

	Canis_lupus
	MXIF
	0.0400
	75
	80
	2498853
	6.112
	0.400

	Canis_mesomelas
	NHM
	0.0311
	140
	150
	4597342
	8.010
	0.450

	Chrysocyon_brachyurus
	MXIF
	0.0400
	75
	80
	1855043
	4.955
	0.162

	Crossarchus_alexandri
	NHM
	0.0157
	140
	150
	4893855
	3.955
	0.162

	Cryptoprocta_ferox
	MXIF
	0.0324
	75
	80
	1437063
	4.593
	0.290

	Cuon_alpinus
	MXIF
	0.0324
	75
	80
	1928119
	2.708
	0.157

	Dusicyon_thous
	NHM
	0.0480
	140
	150
	2083094
	4.549
	0.151

	Eira_barbara
	NHM
	0.0480
	140
	150
	2490487
	2.067
	0.086

	Enhydra_lutris
	MXIF
	0.0500
	100
	90
	2140495
	1.229
	0.190

	Felis_chaus
	MXIF
	0.0070
	100
	90
	1772980
	51.81
	6.394

	Felis_silvestris
	MXIF
	0.0070
	100
	170
	474315
	42.94
	2.478

	Galerella_pulverulenta
	NHM
	0.0157
	140
	150
	4214784
	2.142
	0.238

	Genetta_genetta
	NHM
	0.0157
	140
	150
	2611880
	11.15
	1.239

	Gulo_gulo
	NHM
	0.0480
	150
	160
	2454775
	5.782
	0.345

	Halichoerus_grypus
	MXIF
	0.0500
	120
	160
	3598327
	5.110
	0.353

	Helogale_parvula
	NHM
	0.0157
	140
	150
	1219846
	1.342
	0.156

	Herpestes_javanicus
	NHM
	0.0157
	140
	150
	3889643
	0.743
	0.140

	Herpestes_semitorquatus
	NHM
	0.0157
	140
	150
	3286740
	5.065
	0.179

	Herpestes_urva
	NHM
	0.0157
	140
	150
	1645434
	17.93
	1.400

	Ictonyx_striatus
	NHM
	0.0480
	150
	160
	1813810
	0.731
	0.082

	Leopardus_pardalis
	MXIF
	0.0070
	100
	170
	831519
	28.91
	6.127

	Lutra_lutra
	MXIF
	0.0400
	75
	80
	3796976
	3.199
	0.121

	Lycalopex_culpaeus
	NHM
	0.0480
	150
	160
	1424724
	8.911
	0.537

	Lycaon_pictus
	MXIF
	0.0400
	75
	80
	3886283
	4.062
	0.316

	Lyncodon_patagonicus
	NHM
	0.0233
	150
	160
	1701256
	1.109
	0.048

	Martes_flavigula
	NHM
	0.0480
	150
	160
	2141252
	1.399
	0.380

	Martes_martes
	MXIF
	0.0324
	75
	80
	1352581
	2.408
	0.083

	Martes_melampus
	MXIF
	0.0324
	75
	80
	1010851
	2.338
	0.161

	Meles_meles
	MXIF
	0.0324
	75
	80
	1222700
	4.623
	0.287

	Mellivora_capensis
	NHM
	0.0480
	150
	160
	4148499
	2.266
	0.283

	Melogale_everetti
	NHM
	0.0311
	140
	150
	1064883
	3.050
	0.414

	Melogale_orientalis
	NHM
	0.0480
	140
	150
	1824250
	1.870
	0.082

	Melogale_personata
	NHM
	0.0480
	140
	150
	1255368
	1.800
	0.141

	Melursus_ursinus
	MXIF
	0.0500
	100
	90
	2959114
	4.367
	0.231

	Mirounga_leonina
	MXIF
	0.0500
	120
	160
	4317706
	35.42
	2.305

	Mungos_mungo
	NHM
	0.0157
	140
	150
	4035227
	3.677
	0.280

	Mustela_itatsi
	NHM
	0.0311
	140
	150
	1313569
	0.741
	0.272

	Mustela_kathiah
	NHM
	0.0233
	150
	160
	493725
	0.754
	0.227

	Mustela_lutreola
	MXIF
	0.0324
	75
	80
	1116972
	0.767
	0.176

	Mustela_nigripes
	MXIF
	0.0324
	75
	80
	1287366
	0.640
	0.182

	Mustela_nudipes
	NHM
	0.0311
	140
	150
	1232178
	2.459
	0.593

	Mustela_putorius
	MXIF
	0.0400
	75
	80
	1598726
	0.670
	0.155

	Mustela_sibirica
	NHM
	0.0233
	150
	160
	675361
	4.106
	1.360

	Mustela_strigidorsa
	NHM
	0.0311
	140
	150
	1018951
	1.185
	0.402

	Nasua_nasua
	MXIF
	0.0324
	75
	80
	4818202
	2.560
	0.080

	Nyctereutes_procyonoides
	MXIF
	0.0324
	75
	80
	1331078
	4.986
	0.319

	Panthera_leo
	MXIF
	0.0070
	100
	170
	967987
	44.34
	8.340

	Panthera_pardus
	MXIF
	0.0070
	100
	170
	1552446
	74.76
	3.690

	Panthera_tigris_sumatrae
	MXIF
	0.0070
	120
	130
	421036
	59.42
	7.182

	Phoca_groenlandica
	MXIF
	0.0500
	120
	160
	1305375
	2.848
	0.361

	Phoca_vitulina
	MXIF
	0.0500
	120
	160
	3014534
	2.956
	0.234

	Poecilogale_albinucha
	NHM
	0.0233
	150
	160
	718126
	2.365
	0.319

	Potos_flavus
	MXIF
	0.0324
	75
	80
	1528489
	2.043
	0.147

	Prionailurus_bengalensis
	MXIF
	0.0070
	100
	170
	4331231
	13.45
	1.069

	Prionailurus_viverrinus
	MXIF
	0.0070
	100
	170
	288326
	185.0
	9.133

	Pteronura_brasiliensis
	MXIF
	0.0400
	75
	80
	3209414
	4.455
	0.356

	Speothos_venaticus
	MXIF
	0.0400
	75
	80
	5527826
	5.171
	0.336

	Suricata_suricatta
	NHM
	0.0157
	140
	150
	593060
	1.092
	0.071

	Tremarctos_ornatus
	MXIF
	0.0500
	100
	90
	3266872
	8.376
	0.442

	Uncia_uncia
	MXIF
	0.0070
	100
	170
	669269
	84.96
	10.16

	Ursus_arctos
	NHM
	0.0665
	140
	150
	3911318
	39.40
	1.109

	Ursus_maritimus
	MXIF
	0.0500
	100
	90
	1458871
	14.07
	0.836

	Vormela_peregusna
	MXIF
	0.0324
	75
	80
	1088572
	0.449
	0.118

	Vulpes_cana
	MXIF
	0.0324
	75
	80
	2182004
	1.583
	0.112

	Vulpes_chama
	NHM
	0.0233
	150
	160
	1404688
	6.348
	0.808

	Vulpes_lagopus
	MXIF
	0.0400
	75
	80
	937493
	1.369
	0.132

	Vulpes_vulpes
	MXIF
	0.0324
	75
	80
	2365703
	4.830
	0.215











	Baculum r (mm)
	Groove r (mm)
	% depth
	Dorsal max. σVM (MPa)
	Groove max. σVM (MPa)

	5
	0
	0
	6.86
	6.86

	5.01
	0.5
	6
	6.92
	6.30

	5.05
	1.0
	9
	7.01
	5.68

	5.10
	1.5
	12
	7.13
	5.27

	5.18
	2.0
	16
	7.28
	4.98

	5.27
	2.5
	18
	7.43
	4.73

	5.38
	3.0
	20
	7.55
	4.70

	5.50
	3.5
	22
	7.69
	4.46


Table S3. Finite element results of grooved beam analysis. r, radius. Reported Von Mises stresses were extracted from midshaft at the dorsal surface and at the maximum depth of the ventral groove.















































Figure S1. Calculation of groove and outer radii dimensions of simplified beam model
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Figure S2. Phylogenetic distribution of sexual size dimorphism and intromission duration.
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