Supplemental Table 1. Summary statistics for Darwins and Darwin numerators for all populations, and subset by taxa, disturbance, and sex. Trait classification followed the definitions found in Kingsolver and Diamond (2011).

	
	
	All
	Invert.
	Plants
	Vertebrates
	Disturbed
	Un-disturbed
	Male
	Female
	Both

	Body Size
	N
	146
	2
	2
	142
	81
	65
	57
	37
	50

	
	Median Darwins
	-1763
	-564382
	-2893
	-1563
	-3953
	-1087
	-2488
	-2576
	-277

	
	Median Darwin Num
	-0.047
	-0.11
	-0.29
	-0.042
	-0.078
	-0.033
	-0.058
	-0.086
	-0.014

	Other morphological traits
	N
	713
	10
	9
	694
	150
	563
	213
	64
	425

	
	Median Darwins
	52
	78
	-1650
	55
	-4
	74
	22
	18
	100

	
	Median Darwin Num
	0.0031
	0.0067
	-0.15
	0.0033
	-0.00034
	0.0038
	0.0015
	0.00038
	0.0058

	Phenology
	N
	67
	3
	NA
	64
	64
	3
	NA
	3
	64

	
	Median Darwins
	-159
	-1902
	NA
	-111
	-111
	-1902
	NA
	-2658
	-111

	
	Median Darwin Num
	-0.0048
	-0.021
	NA
	-0.0033
	-0.0033
	-0.021
	NA
	-0.074
	-0.0033

	Other life history traits
	N
	24
	8
	10
	6
	15
	9
	NA
	6
	8

	
	Median Darwins
	-4229
	-249082
	-4102
	299
	-3221
	-200029
	NA
	299
	-249082

	
	Median Darwin Num
	-0.048
	-0.085
	-0.041
	0.016
	-0.052
	-0.039
	NA
	0.016
	-0.085

	Physiology
	N
	35
	5
	30
	NA
	30
	5
	NA
	NA
	5

	
	Median Darwins
	8749
	-13219
	11272
	NA
	11272
	-13219
	NA
	NA
	-13219

	
	Median Darwin Num
	0.032
	-0.013
	0.063
	NA
	0.063
	-0.013
	NA
	NA
	-0.013




Supplemental Table 2. Summary statistics for Haldanes and Haldane numerators for all populations, and subset by taxa, disturbance, and sex. Trait classification followed the definitions found in Kingsolver and Diamond (2011).

	 
	 
	All
	Invert.
	Plants
	Vertebrates
	Disturbed
	Undisturbed
	Male
	Female
	Both

	Size
	N
	70
	2
	2
	66
	25
	45
	14
	6
	48

	
	Median Haldanes
	-0.00028
	-0.0049
	-0.11
	-0.00012
	0.00049
	-0.00031
	0.0018
	0.0244
	-0.00064

	
	Median Haldanes Num
	-0.0097
	-0.16
	-1.36
	-0.0043
	0.061
	-0.012
	0.085
	0.25
	-0.023

	Other morphological traits
	N
	706
	2
	9
	695
	151
	555
	213
	64
	418

	
	Median Haldanes
	0.00033
	0.10
	-0.00019
	0.00035
	-0.000076
	0.00043
	0.00022
	0.00035
	0.00042

	
	Median Haldanes Num
	0.013
	3.70
	-0.039
	0.015
	-0.0070
	0.017
	0.011
	0.019
	0.018

	Phenology
	N
	84
	1
	NA
	83
	81
	3
	NA
	22
	62

	
	Median Haldanes
	-0.0000015
	0.094
	NA
	-0.0000016
	-0.0000015
	-0.16
	NA
	-0.15
	0.00

	
	Median Haldanes Num
	0.00085
	0.85
	NA
	0.00063
	0.00044
	0.85
	NA
	0.16
	-0.00028

	Other life history traits
	N
	23
	7
	10
	6
	14
	9
	NA
	6
	7

	
	Median Haldanes
	-0.00022
	-0.0012
	-0.000070
	-0.0020
	-0.000049
	-0.0019
	NA
	-0.0020
	-0.0012

	
	Median Haldanes Num
	-0.031
	-0.039
	-0.014
	-0.034
	-0.0098
	-0.061
	NA
	-0.034
	-0.039

	Physiology
	N
	32
	5
	27
	NA
	27
	5
	NA
	NA
	5

	
	Median Haldanes
	0.0026
	-0.0014
	0.014
	NA
	0.014
	-0.0014
	NA
	NA
	-0.0014

	
	Median Haldanes Num
	0.053
	0.85
	0.108
	NA
	0.11
	-0.041
	NA
	NA
	-0.041




Supplemental Table 3. Summary of the variance function classes to determine the best fit model to account for the stratified nature of the database. Bold indicates best fit model as evaluated by AIC criterion. 

	Rate measure
	Model
	AIC
	ΔAIC
	wi
	Variance function
	
	Variance function formula

	Darwins 
	M0
	-3638.34
	117.53
	0
	
	
	

	(Vertebrates and
	M1
	-3418.39
	337.47
	0
	Fixed variance weights
	
	~ Generations

	Invertebrates)
	M2
	-3731.6
	24.26
	0
	Different variances per stratum
	
	~ 1 | Taxa

	
	M3
	-3716.75
	39.11
	0
	
	
	~ 1 | Disturbance

	
	M4
	-3700.68
	55.18
	0
	
	
	~ 1 | Trait class

	
	M5
	-3690.2
	65.66
	0
	
	
	~ 1 | Sex

	
	M6
	-3733.12
	22.75
	0
	Exponential of variance covariate
	
	~ fitted | Taxa

	
	M7
	-3747.6
	8.27
	0.01
	  different variances per stratum
	
	~ Generations | Taxa

	
	M8
	-3713.69
	42.17
	0
	
	
	~ fitted | Disturbance

	
	M9
	-3691.39
	64.48
	0
	
	
	~ Generations | Disturbance

	
	M10
	-3638.74
	117.12
	0
	Power of variance covariate
	
	~ fitted  

	
	M11
	-3754.64
	1.23
	0.23
	  different variances per stratum
	
	~ Generations | Taxa

	
	M12
	-3702.14
	53.72
	0
	
	
	~ Generations | Disturbance

	
	M13
	-3755.86
	0
	0.42
	Constant plus power of variance 
	
	~ Generations | Taxa

	
	M14
	-3717.8
	38.07
	0
	   covariate   
	
	~ Generations | Disturbance

	
	M15
	-3755.44
	0.42
	0.34
	Combinations 
	
	~ 1 | Taxa  and  ~ Generations

	
	M16
	-3717.92
	37.94
	0
	
	
	~ 1 | Disturbance  and  ~ Generations

	Darwins
	M0
	-117.35
	0
	0.60
	
	
	

	(Plants)
	M1
	-115.94
	1.41
	0.29
	Fixed variance weights
	
	~ Generations

	
	M2
	-111.12
	6.23
	0.03
	Different variances per stratum
	
	~ 1 | Trait class

	
	M3
	-110.75
	6.6
	0.02
	Exponential of variance covariate
	
	~ fitted | Trait class

	
	M4
	-110.55
	6.8
	0.02
	  different variances per stratum
	
	~ Generations | Trait class

	
	M5
	-111.21
	6.14
	0.03
	Power of variance covariate
	
	~ fitted | Trait class

	
	M6
	-109.68
	7.67
	0.01
	  different variances per stratum
	
	~ Generations | Trait class

	

	
	
	
	
	
	
	

	Rate measure
	Model
	
	
	
	Variance function
	
	Variance function formula

	Haldanes
	M0
	-2109.85
	952.20
	0
	
	
	

	(Vertebrates and Invertebrates)
	M1
	-1917.13
	1144.92
	0
	Fixed variance weights
	
	~ Generations

	
	M2
	-2117.68
	944.37
	0
	Different variances per stratum
	
	~ 1 | Taxa

	
	M3
	-2786.65
	275.4
	0
	
	
	~ 1 | Disturbance

	
	M4
	-2161.87
	900.18
	0
	
	
	~ 1 | Trait class

	
	M5
	-2705.24
	356.81
	0
	
	
	~ 1 | Sex

	
	M6
	-2818.83
	243.23
	0
	Exponential of variance covariate
	
	~ fitted | Disturbance

	
	M7
	-3014.28
	47.77
	0
	  different variances per stratum
	
	~ Generations | Disturbance

	
	M8
	-2185.22
	876.83
	0
	
	
	~ Generations | Taxa

	
	M9
	-2219.95
	842.11
	0
	
	
	~ Generations | Trait class

	
	M10
	-2163.95
	898.11
	0
	Power of variance covariate
	
	~ fitted  

	
	M11
	-3054.83
	7.22
	0.03
	  different variances per stratum
	
	~ Generations | Disturbance

	
	M12
	-3062.05
	0
	0.97
	Constant plus power of variance 
	
	~ Generations | Disturbance

	
	M13
	-2171.94
	890.11
	0
	   covariate   
	
	~ Generations | Taxa

	
	M14
	-2186.62
	875.43
	0
	
	
	~ Generations | Trait class

	
	M15
	-2929.69
	132.37
	0
	Combinations 
	
	~ 1 | Disturbance  and  ~ Generations

	Haldanes
	M0
	-134.17
	51.42
	0
	
	
	

	(Plants)
	M1
	-124.55
	61.04
	0
	Fixed variance weights
	
	~ Generations

	
	M2
	-179.84
	5.74
	0.04
	Different variances per stratum
	
	~ 1 | Trait class

	
	M3
	-183.83
	1.76
	0.28
	Exponential per stratum
	
	~ Generations | Trait class

	
	M4
	-178.89
	6.7
	0.02
	Power of variance covariate
	
	~ fitted | Trait class

	
	M5
	-185.59
	0
	0.66
	  different variances per stratum
	
	~ Generations | Trait class

	
	
	
	
	
	
	
	



Supplemental Table 4. Summary results from linear mixed effect models to see if body size changes are significant utilizing best fit variance models to account for potential heteroscedacity in the dataset. Animals included invertebrates and vertebrates and generation was included as a covariate. Body size does not appear to significantly increasing nor decreasing.

	Rates
	Taxa
	t-value
	DOF
	Standard Error
	p-value

	Darwin Numerators
	Animals
	0.191748
	707
	0.049532
	0.848

	
	Plants
	-2.036366
	3
	0.067393
	0.1345

	Haldane Numerators
	Animals
	0.65559
	669
	0.047364
	0.5123

	
	Plants
	-2.21985
	3
	0.09358
	0.1131





Supplemental Table 5. Results from linear  regressions run on each population as a function of average breeding values and time. β indicates the slope of the regression; positive slopes indicate breeding values increasing through time and vice versa. Bold indicates significant P values. References for studies utilized can be found in the Appendix.

	Organism
	Population
	R2
	β
	P value

	Blue Tit
	PIRIO
	0.078
	0.0017
	0.333

	Blue Tit
	MURO
	0.0194
	-0.0025
	0.742

	Blue Tit
	ROUVIERE
	0.207
	0.0089
	0.160

	Great Tit
	Wytham Woods
	0.589
	0.0019
	<0.001

	Red-Billed Gulls
	New Zealand
	0.0653
	-0.015
	0.0982

	Red-Billed Gulls
	New Zealand
	0.00961
	0.0073
	0.527

	Bighorn sheep
	Ram Mountain
	0.608
	-0.077
	<0.001

	Brown trout
	Norway
	0.325
	-0.015
	0.772

	Brown trout
	Norway
	0.477
	-0.055
	0.197

	Great Tit
	VL
	0.018
	-0.00041
	0.480

	Great Tit
	OH
	0.159
	0.0021
	0.0290

	Great Tit
	HV
	0.00254
	-0.00022
	0.791





Supplemental Figure 1. Density histograms for Darwins, Haldanes, and their numerators for the five different trait classes: body size, other morphology, phenology, other life history, and physiology. Shaded area indicates body size. For Haldanes, rates and numerators for body size were never more positive as compared to other traits (except phenology), and for Darwins, body size changes were more negative than other traits. Y-axes are truncated for ease in interpreting the figure.
[image: ]
Supplemental Figure 2. Linear regressions of average breeding values for body size through time for 12 different populations of vertebrates. Three of the regressions were significant, with only two of them being positive indicating there was no consistent genetic evolution of larger body size in contemporary populations. Solid lines indicate significant regressions, dashed lines indicate non-significant regressions. References for studies utilized can be found in the Appendix and Table S3.
[image: BreedingValues 2014-06-16.tiff]
Supplemental Resources 1. Linear Mixed-Effect model evaluation

All models were run separately for (square root transformed) Darwin and Haldane numerators, and included (log transformed) “Generations” as a covariate, and “Study System ID” as the random effect structure. Furthermore, the full animal data models included categorical predictors “Taxa”, “Disturbance”, and “Trait class”, whereas plant data models included only “Trait class” as a predictor.
In these models, we accounted for heteroscedasticity in our data by applying different variance modeling functions (i.e., varFunc constructors in the nlme framework, Pinheiro and Bates 2000). For this, a set of within-group variance models was specified and evaluated based on the AIC criterion (Supp. Table X). The best fit model was then compared to the homoscedastic starting model (m0) using a likelihood ratio test. To consistently retrieve full model coefficients for all categorical predictors, we retained the same random effects and fixed effects structure in both model frameworks (Darwin and Haldane data models), independent of statistical significance (i.e., no stepwise regression approach was applied).


Supplemental Resources 2. Supplemental Tables with results after re-classifying other morphological traits that scale with body size as ‘size’.

Supplemental Table 6. Summary statistics for Darwins and Darwin numerators for all populations, and subset by taxa and disturbance with body size trait classification defined as any “other morphological trait” that can scale allometrically with body size.

	
	
	All
	Invert.
	Plants
	Vertebrates
	Disturbed
	Un-disturbed

	Body Size
	N
	847
	12
	11
	824
	225
	622

	
	Median Darwins
	14.99
	-165.81
	-1767.02
	20.40
	-122.81
	50.10

	
	Median Darwin Num
	0.00064
	-0.017
	-0.16
	0.0012
	-0.0063
	0.0027

	Other morphological traits
	N
	12
	NA
	NA
	12
	6
	6

	
	Median Darwins
	-528.24
	NA
	NA
	-528.24
	-7380.09
	598.39

	
	Median Darwin Num
	-.0025
	NA
	NA
	-0.0025
	-0.11
	0.0038

	Phenology
	N
	67
	3
	NA
	64
	64
	3

	
	Median Darwins
	-159.11
	-1902.17
	NA
	-110.66
	-110.66
	-1902.17

	
	Median Darwin Num
	-0.0048
	-0.021
	NA
	-0.0033
	-0.0033
	-0.021

	Other life history traits
	N
	24
	8
	10
	6
	15
	9

	
	Median Darwins
	-4228.57
	-249082.42
	-4101.54
	299.44
	-3221.43
	-200029.83

	
	Median Darwin Num
	-0.048
	-0.085
	-0.041
	0.016
	-0.052
	-0.039

	Physiology
	N
	35
	3
	30
	NA
	30
	5

	
	Median Darwins
	8748.36
	-1902.17
	11272.07
	NA
	11272.07
	-13219.25

	
	Median Darwin Num
	-0.0048
	-0.021
	0.063
	NA
	0.062
	-0.013



Supplemental Table 7. Summary statistics for Haldanes and Haldane numerators for all populations, and subset by taxa and disturbance with body size trait classification defined as any “other morphological trait” that can scale allometrically with body size.

	 
	 
	All
	Invert.
	Plants
	Vertebrates
	Disturbed
	Undisturbed

	Size
	N
	764
	4
	11
	749
	170
	594

	
	Median Haldanes
	0.00028
	0.043
	-0.00020
	0.00035
	-0.000032
	0.00038

	
	Median Haldanes Num
	0.012
	10544
	-0.040
	0.015
	-0.0019
	0.015

	Other morphological traits
	N
	12
	NA
	NA
	12
	6
	6

	
	Median Haldanes
	-0.00020
	NA
	NA
	-0.00020
	-0.00085
	0.020

	
	Median Haldanes Num
	-0.040
	NA
	NA
	-0.039
	-0.077
	0.25

	Phenology
	N
	84
	1
	NA
	83
	81
	3

	
	Median Haldanes
	-0.0000015
	0.094
	NA
	-0.0000016
	-0.0000015
	-0.16

	
	Median Haldanes Num
	0.00085
	0.85
	NA
	0.00063
	0.00044
	0.85

	Other life history traits
	N
	23
	7
	10
	6
	14
	9

	
	Median Haldanes
	-0.00022
	-0.0012
	-0.000070
	-0.0020
	-0.000049
	-0.0019

	
	Median Haldanes Num
	-0.031
	-0.04
	-0.014
	-0.034
	-0.0098
	-0.061

	Physiology
	N
	32
	5
	27
	NA
	27
	5

	
	Median Haldanes
	0.0026
	-0.0014
	0.014
	NA
	0.014
	-0.0014

	
	Median Haldanes Num
	0.053
	-0.041
	0.108
	NA
	0.11
	-0.041




Supplemental Table 8. Pairwise Wilcoxon signed-rank test results for size versus a different phenotypic trait (one-sided) to see if rates of evolution for body size were higher than other traits. Bold indicates significant P values where body size rates are higher than the other phenotypic trait, though not necessarily positive. Body size trait classification defined as any “other morphological trait” that can scale allometrically with body size.
	
	 
	Other morphology
	Phenology
	Other life history traits
	Physiology

	Darwins
	W
	4183
	28159
	5333
	18072

	
	P value
	0.1462
	0.4588
	<0.001
	0.9861

	Darwin numerators
	W
	4281
	27487
	6252
	18343

	
	P value
	0.1741
	0.3349
	<0.001
	0.9914

	Haldanes
	W
	4546
	22711
	8123
	13861

	
	P value
	0.4806
	<0.001
	0.2685
	0.9006

	Haldane numerators
	W
	4146
	34869
	7614
	13441

	
	P value
	0.2851
	0.9041
	0.1376
	0.8303
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