[bookmark: _GoBack]Table S4. Significance and magnitude of alpha values for OU models that were determined to be the best fitting model for humeral cross-sectional traits. ‘Increment’ represents the percentage of bone length from the proximal end at which traits were measured. For alpha, lower and upper confident limits were calculated, and if confidence limits include a value of 0.0, then the estimate of alpha is not considered significant. t represents phylogenetic half life (= ln(2)/ ), and tHeight, tMean, and tMin, represent the phylogenetic half represented as a fraction of tree height, mean branch length, and smallest branch length. These latter three values are to help gauge the strength of alpha relative to the branch lengths of the phylogeny (Cooper et al., 2016).
	Humeral CSA

	Increment
	Model
	Alpha
	Lower C.L
	Upper C.L.
	t
	tHeight
	tMean
	tMin

	5
	OU3
	0.22
	-1.621
	2.060
	3.163
	0.1789
	0.808
	7.715

	10
	OU4
	4.08
	1.525
	6.639
	0.170
	0.010
	0.043
	0.414

	15
	OU4
	0.57
	-1.043
	2.186
	1.213
	0.068
	0.310
	2.958

	20
	OU4
	1.05
	-0.471
	2.566
	0.662
	0.037
	0.169
	1.614

	25
	OU4
	1.47
	-0.142
	3.0732
	0.473
	0.027
	0.121
	1.153

	35
	OU3
	1.15
	-0.605
	2.908
	0.602
	0.034
	0.154
	1.469

	40
	OU3
	1.43
	0.079
	2.784
	0.484
	0.027
	0.124
	1.181

	45
	OU4
	4.59
	2.504
	6.684
	0.151
	0.008
	0.039
	0.368

	50
	OU3
	2.30
	0.195
	4.403
	0.301
	0.017
	0.077
	0.735

	55
	OU4
	5.48
	1.020
	9.937
	0.127
	0.007
	0.032
	0.309

	60
	OU4
	4.39
	2.494
	6.280
	0.158
	0.009
	0.040
	0.385

	65
	OU4
	3.01
	1.411
	4.613
	0.230
	0.013
	0.059
	0.561

	70
	OU4
	5.01
	-13.852
	23.876
	0.138
	0.008
	0.035
	0.337

	75
	OU4
	5.38
	0.560
	10.203
	0.129
	0.007
	0.033
	0.314

	80
	OU4
	5.90
	2.635
	9.163
	0.118
	0.007
	0.030
	0.287

	90
	OU4
	7.96
	5.138
	10.781
	0.087
	0.005
	0.022
	0.212

	Humeral SMAML

	5
	OU4
	0.37
	-1.167
	1.902
	1.885
	0.106
	0.481338
	4.598

	10
	OU4
	6.71
	3.128
	10.297
	0.1032
	0.0068
	0.026
	0.252

	15
	OU4
	0.97
	-0.697
	2.634
	0.716449
	0.040
	0.183
	1.746

	70
	OU4
	4.15
	-0.520
	8.821
	0.167
	0.009
	0.043
	0.407

	75
	OU4
	4.11
	-209.991
	218.205
	0.169
	0.009
	0.043
	0.412

	80
	OU4
	4.620
	1.071
	8.168
	0.150
	0.008
	0.038
	0.366

	90
	OU4
	1.418
	-0.290
	3.126
	0.489
	0.027
	0.125
	1.192

	95
	OU4
	0.570
	-1.180
	2.321
	1.216
	0.068
	0.311
	2.966

	Humeral SMACC

	5
	OU3
	0.34
	-1.159
	1.823
	2.067
	0.116
	0.528
	5.042

	10
	OU4
	2.29
	0.401
	4.185
	0.302
	0.017
	0.077
	0.737

	15
	OU4
	0.28
	-1.280
	1.835
	2.498
	0.140
	0.638
	6.094

	20
	OU4
	0.51
	-1.100
	2.120
	1.359
	0.076
	0.347
	3.315

	25
	OU4
	0.55
	-1.142
	2.248
	1.254
	0.070
	0.320
	3.059

	30
	OU4
	0.42
	-1.140
	1.980
	1.649
	0.093
	0.421
	4.023

	35
	OU4
	0.55
	-0.972
	2.075
	1.257
	0.071
	0.321
	3.066

	40
	OU4
	1.34
	-0.265
	2.938
	0.519
	0.029
	0.132
	1.265

	45
	OU4
	2.32
	0.716
	3.924
	0.299
	0.017
	0.076
	0.729

	50
	OU4
	3.11
	1.517
	4.705
	0.223
	0.013
	0.057
	0.543

	55
	OU4
	3.48
	1.608
	5.347
	0.199
	0.011
	0.051
	0.486

	60
	OU4
	2.41
	1.042
	3.786
	0.287
	0.016
	0.073
	0.700

	65
	OU4
	1.00
	-0.447
	2.448
	0.693
	0.039
	0.177
	1.690

	70
	OU4
	2.14
	0.635
	3.639
	0.324
	0.018
	0.083
	0.791

	75
	OU4
	3.52
	-0.913
	7.950
	0.197
	0.011
	0.050
	0.480

	80
	OU4
	4.13
	0.191
	8.065
	0.168
	0.009
	0.043
	0.410

	85
	OU4
	1.70
	0.261
	3.147
	0.407
	0.023
	0.104
	0.992

	90
	OU4
	3.069
	0.612
	5.526
	0.226
	0.013
	0.058
	0.551

	
	
	
	
	
	
	
	
	





Table S5. Significance and magnitude of alpha values for OU models that were determined to be the best fitting model for radial cross-sectional traits. ‘Increment’ represents the percentage of bone length from the proximal end at which traits were measured. For alpha, lower and upper confident limits were calculated, and if confidence limits include a value of 0.0, then the estimate of alpha is not considered significant. t represents phylogenetic half life (= ln(2)/ ), and tHeight, tMean, and tMin, represent the phylogenetic half represented as a fraction of tree height, mean branch length, and smallest branch length. These latter three values are to help gauge the strength of alpha relative to the branch lengths of the phylogeny (Cooper et al., 2016).

	Radial CSA

	Increment
	Model
	Alpha
	Lower C.L
	Upper C.L.
	t
	tHeight
	tMean
	tMin

	5
	OU4
	0.34
	-0.954
	1.642
	2.014
	0.113
	0.514
	4.911

	15
	OU3
	1.56
	0.221
	2.901
	0.444
	0.025
	0.113
	1.083

	25
	OU3
	3.30
	-184.006
	190.601
	0.210
	0.012
	0.054
	0.513

	30
	OU3
	2.94
	-9.508
	15.394
	0.235
	0.013
	0.060
	0.574

	35
	OU3
	2.69
	-37.217
	42.599
	0.258
	0.014
	0.066
	0.628

	40
	OU3
	2.45
	-0.915
	5.817
	0.283
	0.016
	0.072
	0.690

	45
	OU3
	2.14
	-67.389
	71.671
	0.324
	0.018
	0.083
	0.790

	85
	OU3
	0.54
	-6.139
	7.227
	1.274
	0.072
	0.325
	3.107

	90
	OU3
	2.47
	0.241
	4.704
	0.280
	0.016
	0.072
	0.684

	95
	OU4
	0.37
	-0.955
	1.699
	1.864
	0.105
	0.476
	4.5464

	Radial SMAML

	5
	OU3
	0.28
	-0.873
	1.425
	2.513
	0.141
	0.642
	6.129

	15
	OU3
	1.39
	-0.733
	3.512
	0.499
	0.028
	0.127
	1.217

	30
	OU3
	2.44
	-1.539
	6.418
	0.284
	0.016
	0.073
	0.693

	35
	OU3
	2.40
	-7.550
	12.358
	0.288
	0.016
	0.074
	0.703

	40
	OU3
	2.16
	-1.114
	5.431
	0.321
	0.018
	0.082
	0.783

	45
	OU3
	2.14
	-12.264
	16.544
	0.324
	0.018
	0.083
	0.790

	50
	OU3
	2.29
	-1.148
	5.730
	0.303
	0.017
	0.078
	0.738

	55
	OU3
	2.37
	-8.453
	13.192
	0.293
	0.016
	0.075
	0.713

	60
	OU3
	2.38
	-0.088
	4.840
	0.292
	0.016
	0.075
	0.712

	65
	OU3
	2.41
	-0.733
	5.543
	0.288
	0.016
	0.074
	0.703

	70
	OU3
	1.91
	-2.418
	6.239
	0.363
	0.020
	0.093
	0.885

	75
	OU3
	1.16
	-1.870
	4.204
	0.594
	0.033
	0.152
	1.449

	80
	OU3
	0.51
	-2.322
	3.333
	1.372
	0.077
	0.350
	3.347

	85
	OU3
	0.58
	-4.868
	6.022
	1.201
	0.067
	0.307
	2.929

	90
	OU3
	2.74
	-4.239
	9.713
	0.253
	0.014
	0.065
	0.618

	Radial SMACC

	5
	OU3
	0.30
	-0.898
	1.496
	2.319
	0.130
	0.592
	5.656

	25
	OU3
	2.19
	0.119
	4.270
	0.316
	0.018
	0.081
	0.770

	30
	OU3
	2.42
	-0.280
	5.113
	0.287
	0.016
	0.073
	0.700

	35
	OU3
	2.39
	-0.770
	5.553
	0.290
	0.016
	0.074
	0.707

	90
	OU3
	0.37
	-21.546
	22.277
	1.899
	0.107
	0.485
	4.631





Table S6. Significance and magnitude of alpha values for OU models that were determined to be the best fitting model for ulnar cross-sectional traits. ‘Increment’ represents the percentage of bone length from the proximal end at which traits were measured. For alpha, lower and upper confident limits were calculated, and if confidence limits include a value of 0.0, then the estimate of alpha is not considered significant. t represents phylogenetic half life (= ln(2)/ ), and tHeight, tMean, and tMin, represent the phylogenetic half represented as a fraction of tree height, mean branch length, and smallest branch length. These latter three values are to help gauge the strength of alpha relative to the branch lengths of the phylogeny (Cooper et al., 2016).
	Ulnar CSA

	Increment
	Model
	Alpha
	Lower C.L
	Upper C.L.
	t
	tHeight
	tMean
	tMin

	5
	OU3
	2.03
	0.165
	3.887
	0.342
	0.019
	0.087
	0.834

	10
	OU3
	0.41
	-1.030
	1.857
	1.677
	0.094
	0.428
	4.091

	15
	OU3
	9.90
	-114189.836
	114209.627
	0.070
	0.004
	0.018
	0.171

	25
	OU3
	1.98
	-238.297
	242.249
	0.351
	0.020
	0.090
	0.856

	30
	OU3
	0.80
	-0.789
	2.394
	0.864
	0.049
	0.221
	2.107

	35
	OU3
	0.54
	-1.029
	2.110
	1.283
	0.072
	0.323
	3.128

	40
	OU3
	0.59
	-1.179
	2.369
	1.165
	0.065
	0.298
	2.842

	45
	OU3
	0.64
	-0.931
	2.209
	1.085
	0.061
	0.277
	2.646

	50
	OU3
	1.11
	-0.532
	2.745
	0.626
	0.035
	0.160
	1.528

	55
	OU3
	1.00
	-0.404
	2.411
	0.691
	0.039
	0.176
	1.685

	60
	OU3
	0.82
	-0.651
	2.298
	0.842
	0.047
	0.215
	2.053

	65
	OU3
	1.61
	0.128
	3.094
	0.430
	0.024
	0.110
	1.049

	70
	OU3
	1.58
	0.120
	3.045
	0.438
	0.025
	0.112
	1.068

	75
	OU3
	2.05
	-1.449
	5.554
	0.338
	0.019
	0.086
	0.824

	80
	OU3
	2.40
	-71.429
	76.236
	0.288
	0.016
	0.074
	0.703

	85
	OU3
	2.10
	0.024
	4.167
	0.331
	0.019
	0.084
	0.807

	90
	OU3
	2.93
	-13.708
	19.560
	0.237
	0.013
	0.061
	0.578

	95
	OU1
	0.10
	-1.1571
	1.363
	6.711
	0.377
	1.714
	16.369

	Ulnar SMAML

	5
	OU3
	2.40
	-0.048
	4.839
	0.289
	0.016
	0.074
	0.706

	10
	OU3
	0.52
	-0.530
	1.577
	1.323
	0.074
	0.338
	3.223

	15
	OU3
	6.79
	-9494.6342
	9508.219
	0.102
	0.006
	0.026
	0.249

	25
	OU3
	1.52
	-0.483
	3.532
	0.455
	0.026
	0.116
	1.109

	40
	OU3
	0.30
	-1.217
	1.826
	2.279
	0.128
	0.582
	5.558

	45
	OU4
	0.49
	-1.049
	2.025
	1.420
	0.080
	0.363
	3.464

	50
	OU4
	0.98
	-0.664
	2.631
	0.705
	0.040
	0.180
	1.718

	55
	OU4
	1.11
	-0.460
	2.676
	0.626
	0.035
	0.160
	1.526

	60
	OU4
	1.54
	-0.013
	3.089
	0.451
	0.025
	0.115
	1.099

	65
	OU3
	0.81
	-0.645
	2.260
	0.858
	0.048
	0.219
	2.093

	70
	OU3
	0.57
	-0.887
	2.018
	1.226
	0.069
	0.313
	2.990

	75
	OU3
	1.02
	-0.565
	2.599
	0.681
	0.038
	0.174
	1.662

	80
	OU3
	2.09
	-0.295
	4.471
	0.332
	0.019
	0.085
	0.810

	85
	OU3
	1.53
	-167.625
	170.689
	0.453
	0.025
	0.116
	1.104

	90
	OU3
	3.59
	-1.652
	8.825
	0.193
	0.011
	0.049
	0.471

	95
	OU1
	0.20
	-0.924
	1.327
	3.435
	0.193
	0.877
	8.378

	Ulnar SMACC

	5
	OU3
	8.23
	-49170.678
	49187.142
	0.084
	0.005
	0.022
	0.205

	10
	OU3
	0.38
	-1.007
	1.771
	1.813
	0.102
	0.463
	4.422

	20
	OU1
	0.25
	-1.445
	1.946
	2.7674
	0.156
	0.706
	6.748

	25
	OU3
	0.83
	-1.130
	2.785
	0.837
	0.047
	0.214
	2.043

	30
	OU3
	0.372
	-1.459
	2.190
	1.896
	0.107
	0.484
	4.625

	35
	OU3
	0.37
	-1.381
	2.129
	1.853
	0.10
	0.473
	4.520

	40
	OU3
	1.39
	-0.966
	3.740
	0.500
	0.028
	0.128
	1.219

	45
	OU3
	3.17
	-0.157
	6.505
	0.218
	0.012
	0.056
	0.533

	50
	OU3
	4.66
	-13.584
	22.898
	0.149
	0.008
	0.038
	0.363

	55
	OU3
	4.58
	-53.637
	62.798
	0.151
	0.009
	0.039
	0.369

	60
	OU3
	2.03
	-1.064
	5.125
	0.341
	0.019
	0.087
	0.833

	65
	OU3
	1.59
	-0.1385
	3.313
	0.437
	0.025
	0.111
	1.065

	70
	OU3
	3.79
	-1.462
	9.050
	0.183
	0.010
	0.047
	0.446

	75
	OU3
	4.94
	-10.185
	20.064
	0.140
	0.008
	0.036
	0.342

	80
	OU3
	5.74
	-286.518
	298.007
	0.120
	0.007
	0.031
	0.294

	85
	OU3
	4.91
	-149.0373
	158.865
	0.141
	0.008
	0.036
	0.344

	90
	OU3
	5.34
	-73.930
	84.6895
	0.12932
	0.007
	0.033
	0.314



