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Additional tables and figures describing the data used and the analyses for the study of gyrification in carnivores (Tables S1-S5, Figures S1-S3). 

Table S1. Gyral length indexes and specimens used of contemporary carnivores. FMNH: Field Museum of Natural History.  

	Species
	Specimen
	Gyral Length Index (GLI)

	Canidae
	
	

	Alopex lagopus
	FMNH 9871
	19.68

	Atelocynus microtis
	FMNH 98081
	20.15

	Canis adustus
	FMNH 93859
	21.21

	Canis mesomelas
	FMNH 38423
	22.61

	Canis simensis
	FMNH 146291
	23.24

	Chrysocyon brachyurus
	FMNH 146296
	21.08

	Cuon alpinus
	FMNH 146298
	23.70

	Lycaon pictus
	FMNH 146299
	23.44

	Otocyon megalotis
	FMNH 38419
	18.67

	Pseudalopex griseus
	FMNH 146306
	18.71

	Pseudalopex vetulus
	FMNH 146311
	19.33

	Speothos venaticus
	FMNH 87861
	20.24

	Urocyon cinereoagenteus
	FMNH 146316
	18.54

	Vulpes velox
	FMNH 11761
	18.99

	Vulpes vulpes
	FMNH 67413
	18.04

	Vulpes zerda
	FMNH 91748
	17.11

	
	
	

	Felidae
	
	

	Caracal caracal
	FMNH 32945
	22.09

	Felis chaus
	FMNH 146452
	18.13

	Felis margarita
	FMNH 146454
	19.10

	Felis silvestris
	FMNH 93877
	18.57

	Leopardus tigrinus
	FMNH 70570
	20.04

	Leopardus wiedii
	FMNH 22427
	20.30

	Leptailurus serval
	FMNH 90022
	17.62

	Lynx canadensis 
	FMNH 9897
	22.98

	Neofelis nebulosa
	FMNH 146479
	18.10

	Panthera tigris
	FMNH 39459
	24.23

	Pardofelis marmorata
	FMNH 68728
	20.47

	Puma concolor
	FMNH 98768
	22.12

	
	

	Herpestidae
	

	Atilax paludinosus
	FMNH 38308
	18.02

	Cynictis penicillata
	FMNH 146442
	16.71

	Galerella sanguinea
	FMNH 54411
	16.83

	Herpestes ichneumon
	FMNH 93884
	16.20

	Mungos mungo
	FMNH 38358
	14.85

	
	
	

	Ursidae
	
	

	Ursus maritimus  
	FMNH 146338
	33.21

	
	
	

	Mephitidae
	
	

	Conepatus semistriatus
	FMNH 19976
	15.47

	Spilogale putorius
	FMNH 146380
	14.64

	
	
	

	Mustelidae
	
	

	Galictis vittata
	FMNH 41209
	18.42

	Ictonyx libyca
	FMNH 93816
	11.01

	Gulo gulo
	FMNH 14025
	22.83

	Martes americana
	FMNH 6530
	20.22

	Martes flavigula 
	FMNH 83084
	18.23

	Martes pennanti 
	FMNH 81486
	19.30

	Arctonyx albogularis
	FMNH 39373
	21.35

	Mustela vison
	FMNH 55660
	14.89

	Taxidea taxus
	FMNH 6879
	21.17

	Amblonyx cinerea
	FMNH 146388
	24.83

	Lutra maculicollis
	FMNH 146400
	27.69

	Lontra canadenisis
	FMNH 146395
	26.06

	Lutra lutra
	FMNH 75863
	25.97

	
	
	

	Pinnipedia: Otariidae
	
	

	Zalophus californianus
	FMNH 146325
	41.55

	
	
	

	Pinnipedia: Phocidae
	
	

	Phoca vitulina
	FMNH 146329
	35.56

	
	
	

	Viverridae
	
	

	Cynogale bennettii
	FMNH 89446
	18.34

	Hemigalus derbyanus
	FMNH 85109
	13.34

	Arctictis binturong
	FMNH 85932
	15.41

	Arctogalidia trivirgata
	FMNH 8373
	14.88

	Paguma larvata
	FMNH 38019
	17.12

	Civettictis civetta
	FMNH 38186
	13.40

	Genetta maculata
	FMNH 85209
	15.87

	Genetta servalina
	FMNH 73800
	12.23

	Viverra zibetha
	FMNH 75839
	14.37

	Viverricula indica
	FMNH 33632
	13.49

	Prionodon pardicolor
	FMNH 39176
	11.54

	
	
	

	Hyaenidae
	
	

	Crocuta crocuta
	FMNH 146447
	23.89

	Proteles cristatus
	FMNH 95919
	15.61


Table S2. Results of PGLS analyses of Log(GL) vs Log(brain volume)

	PGLS regression
	Log(gyral length) vs log(brain volume)

	
	slope
	intercept
	Adjusted R2
	df
	F
	P

	Canids 
	0.432
	1.130
	0.949
	1,14
	279.7
	<0.001

	Felids
	0.419
	1.157
	0.930
	1,10
	147.2
	<0.001

	Herpestids
	0.391
	1.150
	0.910
	1,3
	41.29
	0.008

	Mustelids
	0.586
	0.917
	0.923
	1,11
	144.8
	<0.001

	Viverrids
	0.469
	0.974
	0.782
	1,9
	36.87
	<0.001


Table S3. Results from a phylogenetic ANCOVA relate to tests of differences in slopes among groups.

	PGLS ANCOVA
	Log(gyral length) vs log(brain volume)

	Groupings
	df
	F
	P

	Canids vs Felids
	1,24
	0.761
	0.392

	Canids vs Viverrids
	1,23
	0.040
	0.842

	Canids vs Herpestids
	1,17
	1.185
	0.292

	Canids vs Mustelids
	1,25
	6.540
	0.017

	Felids vs Viverrids
	1,19
	0.230
	0.637

	Felids vs Herpestids
	1,13
	0.131
	0.723

	Felids vs Mustelids
	1,21
	6.823
	0.016

	Viverrids vs Herpestids
	1,12
	0.333
	0.575

	Viverrids vs Mustelids
	1,20
	1.954
	0.178

	Herpestids vs Mustelids
	1,14
	3.370
	0.088

	Canids and Felids vs others
	1,60
	10.126
	0.002

	Canids and Viverrids vs others
	1,60
	3.182
	0.080

	Canids and Herpestids vs others
	1,60
	4.679
	0.035

	Canids and Mustelids vs others
	1,60
	0.180
	0.673

	Felids and Viverrids vs others
	1,60
	1.312
	0.257

	Felids and Herpestids vs others
	1,60
	2.530
	0.117

	Felids and Mustelids vs others
	1,60
	0.091
	0.764

	Viverrids and Herpestids vs others 
	1,60
	0.536
	0.467

	Viverrids and Mustelids vs others
	1,60
	3.495
	0.066

	Herpestids and Mustelids vs others
	1,60
	2.752
	0.102

	Canids vs others
	1,60
	3.211
	0.078

	Felids vs others
	1,60
	1.925
	0.170

	Herpestids vs others
	1,60
	0.515
	0.467

	Mustelids vs others
	1,60
	5.3470
	0.024

	Viverrids vs others
	1,60
	0.052
	0.476


Table S4. Results from a phylogenetic ANCOVA relate to tests of differences in intercept among groups using an estimate of the common slope. The analysis includes the comparison of multiple groups (e.g. group a vs. group b while controlling with differences with group c).
	PGLS ANCOVA
	Log(GL) vs

log(brain volume)

	Groupings
	df
	F
	P

	Among groups (canids vs. mustelids vs. other carnivores)
	2,60
	0.167
	0.846

	Canids vs, other carnivores | mustelids vs, other carnivores
	1,60
	0.207
	0.651

	Canids vs, mustelids| other carnivores
	1,60
	0.301
	0.586

	Mustelids vs, other carnivores | canids
	1,60
	0.133
	0.716

	Among groups (canids vs, viverrids vs, other carnivores)
	2,60
	1.137
	0.328

	Canids vs, other carnivores | viverrids vs, other carnivores
	1,60
	0.113
	0.737

	Canids vs, viverrids | other carnivores
	1,60
	0.106
	0.746

	Viverrids vs, other carnivores | canids
	1,60
	2.067
	0.156

	Among groups (felids vs, mustelids vs, other carnivores)
	2,60
	0.216
	0.807

	Felids vs, other carnivores | mustelids vs, other carnivores
	1,60
	0.19
	0.664

	Felids vs, mustelids | other carnivores
	1,60
	0.038
	0.846

	Mustelids vs, other carnivores | felids
	1,60
	0.183
	0.671

	Among groups (herpestids vs, mustelids vs, other carnivores)
	2,60
	0.206
	0.815

	Herpestids vs, other carnivores | mustelids vs, other carnivores
	1,60
	0.175
	0.678

	Herpestids vs, mustelids| other carnivores
	1,60
	0.022
	0.884

	Mustelids vs, other carnivores | herpestids
	1,60
	0.181
	0.672

	Among groups (felids vs, hesperids vs, other carnivores)
	2,60
	0.305
	0.738

	Felids vs, other carnivores | hesperids vs, other carnivores
	1,60
	0.329
	0.569

	Felids vs, hesperids | other carnivores
	1,60
	0.004
	0.949

	Hesperids vs, other carnivores | felids
	1,60
	0.362
	0.550

	Among groups (felids vs, viverrids vs, other carnivores)
	2,60
	0.998
	0.375

	Felids vs, other carnivores | vivverids vs, other carnivores
	1,60
	0.189
	0.665

	Felids vs, viverrids | other carnivores
	1,60
	1.307
	0.258

	Viverrids vs, other carnivores | felids
	1,60
	1.742
	0.192

	Among groups (herpestids vs, viverrids vs, other carnivores)
	2,60
	1.006
	0.372

	Herpestids vs, other carnivores | vivverids vs, other carnivores
	1,60
	0.001
	0.982

	Herpestids vs, vivverids| other carnivores
	1,60
	1.142
	0.289

	Viverrids vs, other carnivores | herpestids
	1,60
	1.776
	0.188

	Among groups (viverrids vs, mustelids vs, other carnivores)
	2,60
	1.057
	0.354

	Vivverids vs, other carnivores | mustelids vs, other carnivores
	1,60
	0.569
	0.453

	Viverrids vs, mustelids| other carnivores
	1,60
	1.845
	0.179

	Mustelids vs, other carnivores | vivverids
	1,60
	0.146
	0.704


Table S5. Results of post hoc Bonferroni test

	Family 
	Family
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	Canidae
	Felidae
	-.03630
	.87780
	1.000
	-2.7372
	2.6646

	
	Herpestidae
	3.75420*
	1.17770
	.036
	.1306
	7.3778

	
	other Mustelidae
	1.67397
	.95776
	1.000
	-1.2729
	4.6209

	
	Lutrinae (Mustelidae)
	-5.68093*
	1.17770
	.000
	-9.3045
	-2.0573

	
	Viverridae
	5.73165*
	.90031
	.000
	2.9615
	8.5018

	Felidae
	Canidae
	.03630
	.87780
	1.000
	-2.6646
	2.7372

	
	Herpestidae
	3.79050*
	1.22354
	.047
	.0258
	7.5552

	
	other Mustelidae
	1.71028
	1.01360
	1.000
	-1.4084
	4.8290

	
	Lutrinae (Mustelidae)
	-5.64462*
	1.22354
	.000
	-9.4093
	-1.8800

	
	Viverridae
	5.76795*
	.95950
	.000
	2.8157
	8.7202

	Herpestidae
	Canidae
	-3.75420*
	1.17770
	.036
	-7.3778
	-.1306

	
	Felidae
	-3.79050*
	1.22354
	.047
	-7.5552
	-.0258

	
	other Mustelidae
	-2.08022
	1.28211
	1.000
	-6.0251
	1.8647

	
	Lutrinae (Mustelidae)
	-9.43512*
	1.45378
	.000
	-13.9082
	-4.9620

	
	Viverridae
	1.97745
	1.23979
	1.000
	-1.8372
	5.7921

	other Mustelidae
	Canidae
	-1.67397
	.95776
	1.000
	-4.6209
	1.2729

	
	Felidae
	-1.71028
	1.01360
	1.000
	-4.8290
	1.4084

	
	Herpestidae
	2.08022
	1.28211
	1.000
	-1.8647
	6.0251

	
	Lutrinae (Mustelidae)
	-7.35490*
	1.28211
	.000
	-11.2998
	-3.4100

	
	Viverridae
	4.05768*
	1.03316
	.004
	.8788
	7.2366

	Lutrinae (Mustelidae)
	Canidae
	5.68093*
	1.17770
	.000
	2.0573
	9.3045

	
	Felidae
	5.64462*
	1.22354
	.000
	1.8800
	9.4093

	
	Herpestidae
	9.43512*
	1.45378
	.000
	4.9620
	13.9082

	
	other Mustelidae
	7.35490*
	1.28211
	.000
	3.4100
	11.2998

	
	Viverridae
	11.41258*
	1.23979
	.000
	7.5979
	15.2272

	Viverridae
	Canidae
	-5.73165*
	.90031
	.000
	-8.5018
	-2.9615

	
	Felidae
	-5.76795*
	.95950
	.000
	-8.7202
	-2.8157

	
	Herpestidae
	-1.97745
	1.23979
	1.000
	-5.7921
	1.8372

	
	other Mustelidae
	-4.05768*
	1.03316
	.004
	-7.2366
	-.8788

	
	Lutrinae (Mustelidae)
	-11.41258*
	1.23979
	.000
	-15.2272
	-7.5979


Fig S1. Carnivore phylogenetic tree and estimation of GLI values for ancestral nodes. (a) Phylogenetic tree used in PGLS regressions of logGL to log brain volume and ancestral state reconstruction of GLI. The tree was extracted from a supertree published by Bininda-Emonds et al. [2007], after pruning the species for which we had no GLI data. The numbers in parenthesis represent the GLI of each species (see also suppl. table S1). (b) Estimation of GLI values for ancestral nodes using only the GLI of contemporary species.

Fig S2. PGLS regression and phylogenetic tree of species with known GLI and GI indexes. (a) PGLS regression (including the λ parameter) of logGLI to logGI. Slope, confidence intervals, and prediction intervals shown are calculated based on the sample (black circles) of carnivores with known GI. Confidence intervals are presented as dashed lines, prediction intervals as dotted lines. (b) Phylogenetic tree used in PGLS regression of logGLI to logGI (a). The tree was extracted from a tree published by Bininda-Emonds et al. [2007], after pruning the species for which we had no GI data.

Fig S3. PGLS regressions (including the λ parameter) of logVolume to log Gyral Length and regression analysis between GLI and time before present. (a) PGLS regressions (including the λ parameter) of logVolume to log Gyral Length. Slope, confidence intervals, and prediction intervals shown are calculated based on the sample (black circles) that excludes both viverrids (pink circles) and herpestids (white circles). (b) PGLS regression (including the λ parameter) of logVolume to log Length. Slope, confidence intervals, and prediction intervals shown are calculated based on the sample (black circles) that excludes both mustelids (purple circles) and canids (red circles). (c) PGLS regression (including the λ parameter) of logVolume to log Length. Slope, confidence intervals, and prediction intervals shown are calculated based on the sample (black circles) that excludes both mustelids (purple circles) and canids (red circles). Confidence intervals are presented as dashed lines, prediction intervals as dotted lines. Comparisons between the GLI (d) or the relative size of the (calculated) total cortical area (e) of six carnivore families [Canidae (C), Felidae (F), Mustelidae (M), Pinnipedia (P), Viverridae (V), Amphicyonidae (A)] and the mean of the stratigraphic range of each species. (d) Regression analysis between GLI and time before present for C: (GLI=-0.534*T+20.405; R2=0.907, P<0.001), F: (GLI=-0.502*T+20.196; R2=0.745, P<0.001), M: (GLI=-0.529*T+21.072; R2=0.907, P<0.001), P: (GLI=-0.826*T+38.554; R2=0.927, P=0.037) and V: (GLI=-0.269*T+14.545; R2=0.411, P=0.025). (e) Regression analysis between relative size of the estimated total cortical area (RATC) and time before present for C: (RATC=-0.101*T+5.848; R2=0.810, P<0.001); F: (RATC=-0.147*T+6.548; R2=0.841, P=0.028); M: (RATC=-0.143*T+6.548; R2=0.726, P=0.002) V: (RATC=-0.072*T+4.433; R2=0.594, P=0.440) and A: (RATC=-0.123*T+6.850; R2=0.820, P<0.095).
