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[bookmark: _Hlk130846902][bookmark: _Hlk130846683]We compiled global datasets on soil geochemistry, edaphic attributes, climate (marine and terrestrial), plant traits, animal traits (birds and mammals), terrestrial gross primary productivity (GPP), net primary productivity (NPP; marine and terrestrial), frequency of fire, rates of litter decomposition and rates of marine herbivory for six continents. Overall, our study encompasses data on 85 abiotic and biotic characteristics on a global scale (Table S1 lists all dependent variables, whether they are spatially explicit or not, units, sample size, as well as 2, P-values and False Discovery Rate (FDR) corrected P-values for the tests). These datasets were the largest, most complete datasets available at the time. Climate, soil edaphology and productivity datasets have the highest global coverage; marine herbivory and decomposition have the lowest global coverage.  We have selected datasets with good global coverage, some of which are derived from direct sampling, and others are modelled gridded datasets based on available information. We acknowledge that for many datasets, coverage of data will be variable in different parts of the world (please refer to the primary sources for more details on each). 

We derived a terrestrial global map of geographical units greater than 1,000,000 km2 (Figure S1). For the marine environment, we derived marine continental areas from the Marine Ecoregions of the World Map (Spalding et al., 2007) (Figure S1). From this marine map, we only included geographic units that were no more than 200 km away from a continental land mass. Some of the datasets included in our study contain geographical coordinates. For these datasets, we assigned continent of origin to their replicates using their geographical coordinates. For assigning continent of origin to the birds and mammals datasets we used the IUCN species ranges list (IUCN, 2014).

Terrestrial climate. Terrestrial climate data was obtained from a 10 minute resolution (approximately 18.5 km at the equator) gridded data set (New et al., 2002). We extracted data on diurnal temperature range, number of frost cover days, precipitation, number of wet days, sunshine percent, mean annual temperature, mean wind speed velocity, interannual variation in precipitation, number of rainy days in driest month and mean annual maximum temperature. Data on mean annual precipitation (MAP) and potential evapotranspiration (PET) used to calculate aridity were obtained from the updated version from this gridded dataset (Harris et al., 2014).

Marine Climate and nutrient. We obtained monthly averaged SST temperature at a ¼° resolution (approximately 25 km) for 1982-2014 from NOAA SST OI v2 (Reynolds et al., 2002). We extracted Mean nitrate, phosphate and silicate data at 1° resolution from the world ocean atlas 2009 (Garcia et al., 2010).

Stream sediment geochemistry. We were able to obtained sediment geochemical data for Australia  (de Caritat et al., 2012), Europe (De Vos et al., 2006), North America (Smith, 1997), China (that represents ~21% of the land surface area of continental Asia; Liu et al., 2015), and eastern Brazil (that is ~4% of the land surface area of South America; Lins et al., 2005) . For these databases, a 1.5 to 2-mm or <2mm fraction of the stream sediments was collected and total multi-element geochemical analysis performed using a combination of X-ray fluorescence spectrometry, instrumental neutron activation analysis or mixed acid digestion followed by ICP-MS or other spectrometric methods. Major trace elements were included in the database.

Soils edaphic properties. Soil data for the 30 top cm of soil were extracted from a global dataset gridded to a 0.5 minute resolution  (Harmonised World Soils database version 1.2; Nachtergaele et al., 2008). We randomly subsampled 500,000 rows and ran the analyses on this subset of data.

Soil Phosphorus. Data for organic phosphorus, secondary phosphorus and labile inorganic phosphorus were extracted from a 0.5 minute resolution dataset for the top 50 cm of soil (Yang et al., 2014). In this dataset soil phosphorus information was derived using a combination of databases on parent material from global lithology maps, and soil P measurements as well as current models of P transformation during pedogenesis (Yang et al., 2014). For the global scope of our study the Yang et al. (2014) dataset represented the best available option. However, results should be viewed with caution as although currently conversion factors in soil P measurement exist, these are region specific and no consistent pH-threshold for soil P among regions exist as of now. These data have no explicit temporal component, but nominally were derived for the preindustrial period ca. 1850 (Yang et al., 2014). Data for total soil phosphorus were extracted from He et al. (2021) at a 0.5°degree resolution (~ 55 km)

Soil Nitrogen. Data on soil total nitrogen was obtained from the ISRIC-WISE Harmonized Global Soil Profile dataset (Batjes, 2009). This database contains reclassified soil profiles descriptions according to the legend of the soil map of the world (Batjes, 2009). Soil profiles included in this dataset come from the period 1925-2005 and for the specific subset of the data used in this study have a median maximum depth of 140 cm (Batjes, 2009). 

Plants. We compiled data for all plant traits from the TRY database (Kattge et al., 2011) and source studies therein (Shipley, 1995; Cornelissen, 1996; Bahn et al., 1999; Hickler, 1999; Medlyn et al., 1999; Medlyn and Jarvis, 1999; Niinemets, 1999; Pyankov et al., 1999; Fonseca et al., 2000; Medlyn et al., 2001; Niinemets, 2001; Shipley and Vu, 2002; Anand et al., 2003; Cornelissen et al., 2003; McDonald et al., 2003; Ogaya and Peñuelas, 2003; Pillar and Sosinski, 2003; Quested et al., 2003; Cornelissen et al., 2004; Díaz et al., 2004; Wright et al., 2004; Bakker et al., 2005; Louault et al., 2005; Overbeck, 2005; Bakker et al., 2006; Cavender-Bares et al., 2006; Cornwell et al., 2006; Kazakou et al., 2006; Ogaya and Penuelas, 2006; Preston et al., 2006; Wright et al., 2006; Ackerly and Cornwell, 2007; Blanco et al., 2007; Duarte et al., 2007; Garnier et al., 2007; Müller et al., 2007; Ogaya and Peñuelas, 2007; Overbeck and Pfadenhauer, 2007; Swaine, 2007; Wright et al., 2007; Cornwell et al., 2008a; Kleyer et al., 2008; Kurokawa and Nakashizuka, 2008; Ogaya and Peñuelas, 2008; Pakeman et al., 2008; Reich et al., 2008; Sardans et al., 2008a; Sardans et al., 2008b; Shiodera et al., 2008; van Bodegom et al., 2008; Baker et al., 2009; Cornwell and Ackerly, 2009; Craine et al., 2009; Fortunel et al., 2009; Fyllas et al., 2009; Kattge et al., 2009; Pakeman et al., 2009; Patiño et al., 2009; Poorter et al., 2009; Poorter, 2009; Reich et al., 2009; Freschet et al., 2010b; a; Laughlin et al., 2010; Messier et al., 2010; Ordoñez et al., 2010a; Ordoñez et al., 2010b; Peñuelas et al., 2010a; Peñuelas et al., 2010b; Willis et al., 2010; Wright et al., 2010; Onoda et al., 2011; Gutiérrez and Huth, 2012). We used data for seven continuous plant traits (specific leaf area, plant height, seed mass, leaf area, leaf Nmass, leaf Pmass, and leaf Cmass) and six binary plant traits (possession of compound vs simple leaves, evergreen vs deciduous leaf phenology, woody vs herbaceous growth form, C3 vs C4 or CAM photosynthetic pathway, biotic vs abiotic seed dispersal, and ability to fix nitrogen or not). The TRY data were supplemented with data from previous compilations on plant height (Moles et al., 2009), seed mass (Moles et al., 2007), and woody vs herbaceous growth form (Zanne et al., 2014). Appendix S1 lists the original publications associated with the TRY records used. The replicates in the analyses were species-site combinations, where “sites” were defined as 0.1° grid squares. Where we had multiple observations for the same trait for a species within the same 0.1° grid square, we used the geometric mean to calculate a single species-site combination, with the exception of plant height, for which we used the maximum value (to avoid problems associated with the indeterminate growth of plants, and the fact that the majority of individuals of each species are small seedlings or juvenile plants, as per Moles et al. (2009)). 

Mammals and Birds. We collected data for mammals and birds life history characteristics. For mammals we collected data on adult body mass, age at first reproduction, maximum longevity, neonatal mass, weaning mass, litter size, litters per year, and basal metabolic rate from Jones et al. (2009).  For the mammals database, we calculated mass-specific production rates of neonates (Annual production rate to birth) and weaned offspring (annual production rate to weaning) following Sibly and Brown (2007). We only included terrestrial mammals in our analysis because Australia has only one freshwater mammal, the platypus, and because marine mammals move between Australia and other continents. Neither of these allow for a fair comparison with other continents; the former predetermines difference and the later similarity.

For birds, we collected data on adult body mass (for females) from Lislevand et al. (2007) and data on sexual maturity, growth rate, maximum longevity, clutch size, clutches per year, hatch mass, and egg mass from the ANAGE database (De Magalhaes and Costa, 2009). For birds, we calculated hatching productivity, as the product of hatch mass by clutch size by clutches per year, divided by adult body mass.

NPP and GPP. Net primary production and terrestrial gross primary production data were collected from the 0.5 minutes resolution MOD17A3 gridded dataset (Zhao et al., 2005). Marine NPP is a derived product based on MODIS chlorophyll and temperature data and SeaWiFS photosynthetically available radiation (Behrenfeld and Falkowski, 1997). The terrestrial GPP and NPP data were averaged for the period from 2000-2013. 

Marine herbivory. We obtained estimates of the impact of marine herbivores from the global synthesis of 613 grazer exclusion experiments in Poore et al. (2012). The degree to which herbivores control primary producers (algae and seagrasses) was calculated as the log response ratio of biomass or % cover of those producers in the absence of herbivores divided by the same metric in the presence of herbivores (Poore et al., 2012).

Decomposition. We obtained data on decomposition rates (k) from Cornwell et al. (2008b). The species decomposition constant (k) was calculated from species-site combination data on percent mass loss for each successive harvest, and decomposition constants (k) were calculated for each species-experiment combination (Cornwell et al., 2008b).

Fire. Frequency of fire was determined from MODIS derived burnt area data  (MCD64 product; Giglio et al., 2016), downloaded for the period November 2000 to August 2019. The sum of fire events across the time series for each cell was calculated. We then extracted the sum of fire events within a 100 km radius of each of site locations; where data was NA for a site, fire frequency of 0 was allocated.



Analyses
Our main aim was to determine whether 85 features of Australia’s biotic and abiotic environment were distinctive from those of other continents. The six continents we have compared are as follows: Africa, Asia, Australia, Europe, North America, South America.  

Regression analyses. The databases used for our comparison can be divided into two groups: spatially explicit databases, where every record has assigned latitude and longitude, and non-spatial databases, where records are assigned to a continent. For each variable in both types of datasets, we ran linear mixed effect models with a fixed effect for Australia-ness (whether or not the observations belong to the Australian continent) and a random effect for continent. For the spatially explicit data, we used Akaike information criterion (AIC) values to identify the best spatial correlation structure (i.e. Spherical, Exponential, Gaussian, Linear, Rational) for each variable. Then we used the selected correlation structure for each observation in each continent to account for the effect of spatial autocorrelation between observations. For both, the spatially explicit and non-spatial analyses, we calculated P-values for the univariate models using likelihood ratio statistics (Table S1, S2). We used the False discovery rate test to control for multiple testing (Table S1, S2), however P-values reported in the main text are not corrected for multiple testing. 

All spatial data was accessed, not in raw form, but interpolated over a grid. Although the analyses we have carried out do not explicitly account for this, it does account for the spatial correlation such processing induces. Data are available at several grid levels and we took a random subsample of these data, with the size of the sample being the largest which allowed analyses to be done in standard R packages (~ 500,000 rows). We found no systematic effect of different samples when spatial correlation is taken into account. 

KSI distinctiveness index
To compare how distinct each continent is to the global mean for our different variables, we calculated a KSI index (Cornwell et al., 2014). 


[bookmark: _GoBack]This test compares the distribution between a continent and every other continent based on the maximum difference in their cumulative distributions Fi(x) and Fj(x). Then the likelihood that the two distributions come from the same underlying distribution is then a monotonic function of the KSI test



where ni and nj are the number of samples in the two groups (Kolmogoroff, 1933). With increasing values of I, it becomes increasingly unlikely that samples in the continent of interest come from the same underlying distribution as samples in the global distribution. We then compare I for all continents. The continents with the largest value of I has the highest probability of differing in its values distribution to the rest of the continents and as such is the most distinctive. 

Z-values analyses. To compare how different each continent is to the global mean for our different variables, we calculated z-scores for each variable. We did this for all the variables in each category (i.e. geochemistry, soil edaphological properties, terrestrial climate, plants, animals and ecosystem processes).  Z-scores are calculated as  (Gelman, 2008) where ‘is global data for the variable, including the data for the ‘. Australian data is included in calculating the global means.  We standardised the z-scores for each variable relative to the global mean and variance for that particular variable.  To explore if Australia tends to be more different overall from the other continents, we applied non-parametric Kruskal-Wallis test to the absolute value of these z-scores. We then applied a post-hoc Dunn’s multiple comparison non-parametric test to identify the patterns of similarity and differences between all of the continents. If Australia is more distinct overall (i.e. being more different to the global means of the variables), we would expect to see significant difference between continents, and that differences in pair-wise comparisons with Australia are driving this. To plot how similar continents are among each other, we calculated the correlation values for the z-scores among each continent pair for each trait category within each of the major datasets. We only plotted correlations with r  0.45.

Biogeographic realm
We also ran these analyses using biogeographic realms as the units of comparison (instead of continent). The biogeographic realms we have compared follow Holt et al. (2013) for terrestrial datasets and Costello et al. (2017) for marine datasets. Analyses comparing biogeographic realms could not be run on bird or mammal data as these datasets were non-spatial and animals were assigned to continent in which they were endemic, and these data could not be split into biogeographic realms in those continents where there are multiple realms. 

We have applied the linear mixed effect models described above, using biogeographic realms as the unit of comparison and random effect, rather than continent. When biogeographic realm was included in the linear mixed effect models, Australia was significantly different from the other realms in 15 of 74 variables, which reduced to five after correction for multiple testing (concentration of manganese, magnesium, sodium and copper in the soil, and nitrogen concentration per unit leaf mass; Table S1, S2; Figs. S10–S16). 

The distinctiveness analyses using the KSI test shows that the Australian (n = 21) and Palearctic realms (n = 19) had the highest number of distinct variables among all realms (Table S5). Much like in the continental comparison, the Australian realm distinctiveness was mainly related to soil variables that relate to nutrient content (e.g. soil organic content, pH and bulk density) and functional traits of plants (N-fixing capacity, SLA and Leaf N). The Palearctic realm distinctiveness was related to the functional traits of plants (leaf phenology and life form), terrestrial climate (e.g. maximum and mean temperature, precipitation, diurnal temperature range) and geochemistry.

We also applied the Kruskall-Wallis comparison of absolute z scores to terrestrial biogeographic realms. These results do not support the notion that the Australian biogeographic realm more different from global means than the other realms. There are significant differences between terrestrial realms (P < 0.0001) of the world in how much they vary from the global mean, but post-hoc testing reveal that the differences are mostly not driven by Australia (Table S7; Fig. S18). We found no significant differences between marine realms 	(P = 0.72; Fig S19) . 
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	Table S1. Comparison of abiotic characteristics between Australia and other continents (excluding Antarctica). 


	
	
	
	
	
	
	Continents
	Biogeographic realms

	Category
	Database
	Dependent variable
	Spatially explicit
	Units
	n
	2
	P-value
	FDR-corrected P-value
	2
	P-value
	FDR-corrected P-value

	Climate
	Terrestrial climate
	Diurnal temperature range
	Yes
	°C
	1755
	3.09
	0.079
	0.249
	3.09
	0.039
	0.241

	Climate
	Terrestrial climate
	No. days ground frost
	Yes
	days
	1755
	1.25
	0.264
	0.510
	1.44
	0.231
	0.611

	Climate
	Terrestrial climate
	Precipitation
	Yes
	mm
	1755
	0.40
	0.526
	0.688
	0.46
	0.500
	0.854

	Climate
	Terrestrial climate
	Wet days
	Yes
	days
	1755
	0.32
	0.573
	0.727
	0.01
	0.904
	0.924

	Climate
	Terrestrial climate
	Aridity
	Yes
	MAP/PET
	1548
	0.70
	0.404
	0.629
	0.56
	0.456
	0.854

	Climate
	Terrestrial climate
	Sunshine percent
	Yes
	%
	1755
	2.13
	0.144
	0.350
	0.94
	0.331
	0.720

	Climate
	Terrestrial climate
	Mean temperature
	Yes
	°C
	1755
	0.60
	0.437
	0.629
	0.40
	0.526
	0.854

	Climate
	Terrestrial climate
	Mean wind velocity
	Yes
	m s-1
	1760
	1.04
	0.307
	0.550
	1.94
	0.162
	0.500

	Climate
	Terrestrial climate
	Interannual variation in precipitation
	Yes
	CV
	1755
	0.18
	0.668
	0.767
	0.03
	0.857
	0.924

	Climate
	Terrestrial climate
	Number of rainy days in driest month
	Yes
	days
	1755
	0.22
	0.639
	0.765
	0.04
	0.847
	0.924

	Climate
	Terrestrial climate
	Maximum temperature
	Yes
	°C
	1755
	0.35
	0.554
	0.713

	1.11
	0.292
	0.675


	Climate
	Marine climate and nutrients
	Mean sea surface temperature
	Yes
	°C
	1697
	0.61
	0.436
	0.629
	0.19
	0.662
	0.878

	Climate
	Marine climate and nutrients
	Mean nitrate concentration
	Yes
	µM l-1
	1254
	0.70
	0.403
	0.629
	0.07
	0.795
	0.924

	Climate
	Marine climate and nutrients
	Mean phosphate concentration
	Yes
	µM l-1
	1616
	0.19
	0.663
	0.767
	0.07
	0.786
	0.924

	Climate
	Marine climate and nutrients
	Mean silicate concentration
	Yes
	µM l-1
	1422
	0.94
	0.332
	0.564
	0.69
	0.405
	0.789

	Geochemistry
	Soil N
	Total nitrogen
	No
	g m-2
	17666
	2.65
	0.103
	0.292
	2.00
	0.157
	0.500

	Geochemistry
	Soil P
	Total phosphorus
	Yes
	g m-2
	3397
	2.75
	0.097
	0.292
	1.26
	0.261
	0.652

	Geochemistry
	Soil P
	Secondary phosphorus 
	Yes
	g m-2
	1668
	1.12
	0.290
	0.536
	0.84
	0.360
	0.740

	Geochemistry
	Soil P
	Organic phosphorus 
	Yes
	g m-2
	1668
	2.01
	0.156
	0.368
	1.86
	0.172
	0.509

	Geochemistry
	Soil P
	Labile inorganic phosphorus 
	Yes
	g m-2
	1668
	0.28
	0.597
	0.735
	0.50
	0.479
	0.854

	Geochemistry
	Geochemistry
	Aluminium
	No
	mg kg-1
	20271
	2.32
	0.128
	0.320
	2.15
	0.142
	0.478

	Geochemistry
	Geochemistry
	Barium
	No
	mg kg-1
	20271
	3.57
	0.059
	0.196
	3.86
	0.049
	0.247

	Geochemistry
	Geochemistry
	Calcium
	No
	mg kg-1
	20271
	7.28
	0.007
	0.074
	6.58
	0.010
	0.106

	Geochemistry
	Geochemistry
	Cobalt
	No
	mg kg-1
	13591
	1.33
	0.249
	0.492
	1.58
	0.208
	0.573

	Geochemistry
	Geochemistry
	Chromium
	No
	mg kg-1
	20268
	0.19
	0.667
	0.767
	0.01
	0.912
	0.924

	Geochemistry
	Geochemistry
	Copper
	No
	mg kg-1
	20271
	1.91
	0.167
	0.374
	11.26
	0.001
	0.019

	Geochemistry
	Geochemistry
	Iron
	No
	mg kg-1
	20244
	0.50
	0.479
	0.646
	2.16
	0.142
	0.478

	Geochemistry
	Geochemistry
	Lead
	No
	mg kg-1
	18766
	1.61
	0.204
	0.445
	0.37
	0.544
	0.857

	Geochemistry
	Geochemistry
	Magnesium
	No
	mg kg-1
	20268
	4.81
	0.028
	0.146
	9.80
	0.002
	0.030

	Geochemistry
	Geochemistry
	Manganese
	No
	mg kg-1
	20256
	6.62
	0.010
	0.085
	21.99
	0.0001
	0.002

	Geochemistry
	Geochemistry
	Nickel
	No
	mg kg-1
	20271
	0.11
	0.737
	0.824
	0.16
	0.688
	0.878

	Geochemistry
	Geochemistry
	Potassium
	No
	mg kg-1
	20264
	4.73
	0.030
	0.146
	5.75
	0.017
	0.157

	Geochemistry
	Geochemistry
	Sodium
	No
	mg kg-1
	20250
	16.94
	0.0001
	0.003
	15.94
	0.0001
	0.002

	Geochemistry
	Geochemistry
	Scandium
	No
	mg kg-1
	19412
	0.07
	0.790
	0.839
	0.04
	0.843
	0.924

	Geochemistry
	Geochemistry
	Strontium
	No
	mg kg-1
	10269
	8.68
	0.003
	0.042
	5.32
	0.021
	0.173

	Geochemistry
	Geochemistry
	Thorium
	No
	mg kg-1
	20121
	1.37
	0.242
	0.490
	0.35
	0.556
	0.857

	Geochemistry
	Geochemistry
	Titanium
	No
	mg kg-1
	20098
	1.40
	0.237
	0.490
	0.88
	0.348
	0.736

	Geochemistry
	Geochemistry
	Uranium
	No
	mg kg-1
	19807
	3.79
	0.052
	0.196
	4.26
	0.039
	0.241

	Geochemistry
	Geochemistry
	Vanadium
	No
	mg kg-1
	20263
	0.63
	0.428
	0.629
	1.58
	0.209
	0.573

	Geochemistry
	Geochemistry
	Zinc
	No
	mg kg-1
	20185
	4.06
	0.044
	0.187
	4.88
	0.027
	0.200

	Soil
	Edaphic properties
	 Base saturation
	Yes
	%
	1931
	0.79
	0.373
	0.622
	0.02
	0.896
	0.924

	Soil
	Edaphic properties
	 Bulk density
	Yes
	kg dm-3
	1931
	4.67
	0.031
	0.146
	3.96
	0.047
	0.247

	Soil
	Edaphic properties
	 Calcium carbonate
	Yes
	%
	1931
	1.13
	0.287
	0.536
	0.06
	0.807
	0.924

	Soil
	Edaphic properties
	 Gypsum
	Yes
	%
	1931
	0.03
	0.865
	0.886
	0.39
	0.531
	0.854

	Soil
	Edaphic properties
	 Cation exchange capacity (clay)
	Yes
	cmol kg-1
	1931
	0.12
	0.727
	0.824
	0.06
	0.811
	0.924

	Soil
	Edaphic properties
	 Cation exchange capacity (soil)
	Yes
	cmol kg-1
	1931
	0.57
	0.450
	0.629
	0.13
	0.718
	0.901

	Soil
	Edaphic properties
	 Clay fraction
	Yes
	%
	1931
	0.24
	0.626
	0.760
	0.27
	0.606
	0.878

	Soil
	Edaphic properties
	 Salinity (Elcometer)
	Yes
	dS m-1
	1931
	0.29
	0.592
	0.735
	0.25
	0.620
	0.878

	Soil
	Edaphic properties
	 Sodicity (ESP)
	Yes
	%
	1931
	3.55
	0.060
	0.196
	0.04
	0.833
	0.924

	Soil
	Edaphic properties
	 Gravel content
	Yes
	%
	1931
	0.05
	0.830
	0.870
	0.04
	0.835
	0.924

	Soil
	Edaphic properties
	 Organic carbon
	Yes
	%
	1931
	1.91
	0.167
	0.374
	1.20
	0.273
	0.652

	Soil
	Edaphic properties
	 pH (H2O)
	Yes
	-log(H+)
	1931
	8.40
	0.004
	0.049
	1.01
	0.314
	0.704

	Soil
	Edaphic properties
	 Reference bulk density
	Yes
	kg dm-3
	1931
	2.68
	0.102
	0.292
	0.54
	0.463
	0.854

	Soil
	Edaphic properties
	 Sand fraction
	Yes
	%
	1931
	0.02
	0.884
	0.895
	0.00
	0.974
	0.974

	Soil
	Edaphic properties
	 Silt fraction
	Yes
	%
	1931
	0.04
	0.839
	0.870
	0.18
	0.674
	0.878

	Soil
	Edaphic properties
	 Total exchangeable bases
	Yes
	cM kg-1
	1931
	5.342
	0.021
	0.128
	1.22
	0.269
	0.652

	Ecosystem function
	Fire
	Fire frequency
	Yes
	Sum of fire events
	10000
	5.49
	0.056
	0.196

	5.43
	0.137
	0.478


Dependent variables used for the regression analyses divided by database. The “Spatially explicit” column shows whether the regression analyses included a spatial term (see methods) or not. Sample size (n), Chi-sq value, and P-values for the likelihood ratio test of the regression analyses are also provided. Bolded cells in “P value” column denotes values that remain significant after FDR correction for multiple comparison. The “FDR-corrected P value” column shows the P values for each regression after FDR-correction for multiple comparison (see methods). CV = coefficient of variation. MAP = mean annual precipitation. PET = potential evapotranspiration. ESP = exchangeable sodium percentage. Database sources: Terrestrial climate (New et al., 2002; Harris et al., 2014); marine climate and nutrient (Reynolds et al., 2002; Garcia et al., 2010); geochemistry (Smith, 1997; Lins et al., 2005; De Vos et al., 2006; de Caritat et al., 2012; Liu et al., 2015); soil edaphic properties (Nachtergaele et al., 2008); soil phosphorus (Yang et al., 2014; He et al., 2021); soil nitrogen (Batjes, 2009).

	Table S2. Comparison of biotic characteristics between Australia and other continents (excluding Antarctica).


	
	
	
	
	
	
	Continents
	Biogeographic realms

	Category
	Database
	Dependent variable
	Spatially explicit
	Units
	 n
	2
	P-value
	FDR-corrected P-value
	2
	P-value
	FDR-corrected P-value

	Plants
	Plants
	Leaf area
	No
	mm2
	1889
	3.67
	0.055
	0.196
	2.65
	0.104
	0.413

	Plants
	Plants
	Specific leaf area
	No
	mm2 mg-1
	2763
	6.32
	0.012
	0.085
	3.19
	0.074
	0.342

	Plants
	Plants
	Seed mass
	No
	mg
	4648
	0.01
	0.923
	0.923
	0.03
	0.874
	0.924

	Plants
	Plants
	Leaf N mass
	No
	mg g-1
	5347
	12.24
	0.001
	0.021
	16.44
	0.0001
	0.002

	Plants
	Plants
	Leaf P mass
	No
	mg g-1
	1736
	6.12
	0.013
	0.085
	6.85
	0.009
	0.106

	Plants
	Plants
	Plant height
	No
	m
	3320
	1.00
	0.317
	0.550
	0.77
	0.380
	0.760

	Plants
	Plants
	Photosynthesis
	No
	C3/C4/CAM
	2488
	4.17
	0.041
	0.183
	3.83
	0.050
	0.247

	Plants
	Plants
	Dispersal syndrome
	No
	abiotic/biotic
	1732
	0.68
	0.410
	0.629
	0.49
	0.486
	0.854

	Plants
	Plants
	Nitrogen fixing capacity
	No
	fixer/non-fixer
	21809
	9.35
	0.002
	0.034
	2.61
	0.106
	0.413

	Plants
	Plants
	Leaf form
	No
	simple/compound
	12488
	0.55
	0.458
	0.629
	0.19
	0.665
	0.878

	Plants
	Plants
	Phenology
	No
	evergreen/deciduous
	5453
	1.02
	0.313
	0.550
	0.22
	0.642
	0.878

	Plants
	Plants
	Life form
	No
	woody/non-woody
	11882
	0.08
	0.775
	0.839
	0.17
	0.678
	0.878

	Animals
	Birds
	Adult body mass
	No
	g
	4984
	0.55
	0.459
	0.629
	
	
	

	Animals
	Birds
	Age of maturity
	No
	days
	1894
	2.51
	0.113
	0.310
	
	
	

	Animals
	Birds
	Post hatch growth rate
	No
	g days-1
	892
	6.23
	0.013
	0.085
	
	
	

	Animals
	Birds
	Lifespan
	No
	years
	2555
	5.20
	0.023
	0.130
	
	
	

	Animals
	Birds
	Ann. production rate to hatching
	No
	hatch mass × clutch size × clutches per year adult body mass -1
	781
	0.07
	0.786
	0.839
	
	
	

	Animals
	Mammals
	Age of maturity
	No
	days
	471
	0.75
	0.388
	0.629
	
	
	

	Animals
	Mammals
	Lifespan
	No
	months
	1018
	3.83
	0.051
	0.196
	
	
	

	Animals
	Mammals
	Ann. production rate to weaning
	No
	litter size × number of litters per year × mass of weaned young adult mass-1
	342
	6.81
	0.009
	0.085
	
	
	

	Animals
	Mammals
	Ann. production rate to birth
	No
	litter size × number of litters per year × mass of neonate adult mass-1
	601
	23.69
	0.0001
	0.003
	
	
	

	Animals
	Mammals
	Basal metabolic rate
	No
	O2 ml g-1
	638
	2.43
	0.119
	0.314
	
	
	

	Animals
	Mammals
	Adult body mass
	No
	g
	3129
	0.10
	0.747
	0.825
	
	
	

	Ecosystem function
	Terrestrial NPP and GPP
	Net primary productivity
	Yes
	C mg m-2 day-1
	7974
	6.41
	0.442
	0.629
	0.39
	0.531
	0.854

	Ecosystem function
	Terrestrial NPP and GPP
	Gross primary productivity
	Yes
	C mg m-2 day-1
	7974
	8.20
	0.508
	0.675
	0.33
	0.568
	0.858

	Ecosystem function
	Marine NPP
	Net primary productivity
	Yes
	C mg m-2 day-1
	7793
	14.50
	0.0001
	0.003
	0.02
	0.885
	0.924

	Ecosystem function
	Decomposition
	Decomposition constant
	No
	k*
	442
	2.39
	0.122
	0.314
	2.99
	0.084
	0.366

	Ecosystem function
	Marine herbivory
	Grazers impact
	No
	log(ungrazed biomass/grazed biomass)
	97
	1.39
	0.239
	0.490
	0.03
	0.607
	0.878




Dependent variables used for the regression analyses divided by database. The “Spatially explicit” column shows whether the regression analyses included a spatial term (see methods) or not. Sample size (n), Chi-sq value, and P-values for the likelihood ratio test of the regression analyses are also provided. Bolded cells in “P value” column denotes values that remain significant after FDR correction for multiple comparison. The “FDR-corrected P value” column shows the P values for each regression after FDR-correction for multiple comparison (see methods). Analyses comparing biogeographic realms were not run on bird or mammal data as these datasets were non-spatial; see analyses section above. Database sources: plants (Moles et al., 2007; Moles et al., 2009; Kattge et al., 2011 and sources therein; Zanne et al., 2014); birds and mammals Jones et al. (Lislevand et al., 2007; Sibly and Brown, 2007; De Magalhaes and Costa, 2009; Kate E. Jones, 2009); NPP and GPP (Behrenfeld and Falkowski, 1997; Zhao et al., 2005); marine herbivory (Poore et al., 2012); decomposition (Cornwell et al., 2008a); fire (Giglio et al., 2016).  CAM = Crassulacean acid metabolism.
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Table S3. The distinctiveness of continents across variables. The continents rank order indicates relative distinctiveness in the KSI test for the individual variable. 

	
	
	
	Rank order

	Category
	Database
	Variable
	1
	2
	3
	4
	5
	6

	Climate
	Aridity
	Aridity
	Africa
	Australia
	Europe
	North America
	South America
	Asia

	Climate
	Marine climate and nutrients
	Mean silicate concentration
	Asia
	Europe
	Australia
	Africa
	South America
	North America

	Climate
	Marine climate and nutrients
	Mean nitrate concentration
	Europe
	Australia
	Africa
	Asia
	South America
	North America

	Climate
	Marine climate and nutrients
	Mean sea surface temperature
	Europe
	Africa
	North America
	Asia
	South America
	Australia

	Climate
	Marine climate and nutrients
	Mean phosphate concentration
	North America
	Australia
	Africa
	South America
	Europe
	Asia

	Climate
	Marine herbivory
	Grazers impact
	Europe
	Asia
	Africa
	South America
	North America
	Australia

	Climate
	Marine NPP
	Net primary productivity
	Asia
	Africa
	Australia
	South America
	North America
	Europe

	Climate
	Terrestrial climate
	Interannual variation in precipitation
	Africa
	Europe
	North America
	Australia
	South America
	Asia

	Climate
	Terrestrial climate
	Maximum temperature
	Africa
	North America
	Europe
	South America
	Australia
	Asia

	Climate
	Terrestrial climate
	Mean temperature
	Africa
	North America
	South America
	Asia
	Europe
	Australia

	Climate
	Terrestrial climate
	No. days ground frost
	Africa
	North America
	South America
	Asia
	Australia
	Europe

	Climate
	Terrestrial climate
	Number of rainy days in driest month
	Africa
	Europe
	North America
	Australia
	Asia
	South America

	Climate
	Terrestrial climate
	Sunshine percent
	Africa
	Europe
	Australia
	North America
	South America
	Asia

	Climate
	Terrestrial climate
	Wet days
	Africa
	Europe
	Australia
	South America
	North America
	Asia

	Climate
	Terrestrial climate
	Diurnal temperature range
	Europe
	Africa
	Australia
	North America
	South America
	Asia

	Climate
	Terrestrial climate
	Mean wind velocity
	North America
	Africa
	Europe
	South America
	Asia
	Australia

	Climate
	Terrestrial climate
	Precipitation
	South America
	Asia
	Europe
	Africa
	North America
	Australia

	Geochemistry
	Geochemistry
	Chromium
	Asia
	North America
	Australia
	Europe
	South America
	NA

	Geochemistry
	Geochemistry
	Copper
	Asia
	North America
	Australia
	Europe
	South America
	NA

	Geochemistry
	Geochemistry
	Potassium
	Asia
	North America
	Australia
	Europe
	South America
	NA

	Geochemistry
	Geochemistry
	Scandium
	Asia
	North America
	Australia
	South America
	NA
	NA

	Geochemistry
	Geochemistry
	Sodium
	Asia
	North America
	Australia
	South America
	Europe
	NA

	Geochemistry
	Geochemistry
	Thorium
	Asia
	North America
	Australia
	Europe
	NA
	NA

	Geochemistry
	Geochemistry
	Titatium
	Asia
	North America
	Australia
	Europe
	South America
	NA

	Geochemistry
	Geochemistry
	Vanadium
	Asia
	North America
	Australia
	Europe
	South America
	NA

	Geochemistry
	Geochemistry
	Zinc
	Asia
	Australia
	North America
	South America
	Europe
	NA

	Geochemistry
	Geochemistry
	Barium
	Australia
	Asia
	Europe
	North America
	South America
	NA

	Geochemistry
	Geochemistry
	Cobalt
	Australia
	North America
	South America
	Europe
	NA
	NA

	Geochemistry
	Geochemistry
	Strontium
	Australia
	Asia
	Europe
	South America
	NA
	NA

	Geochemistry
	Geochemistry
	Aluminium
	Europe
	Asia
	North America
	Australia
	South America
	NA

	Geochemistry
	Geochemistry
	Calcium
	Europe
	Australia
	Asia
	North America
	South America
	NA

	Geochemistry
	Geochemistry
	Iron
	Europe
	Asia
	North America
	Australia
	South America
	NA

	Geochemistry
	Geochemistry
	Lead
	Europe
	Asia
	North America
	Australia
	South America
	NA

	Geochemistry
	Geochemistry
	Magnesium
	Europe
	Asia
	Australia
	North America
	South America
	NA

	Geochemistry
	Geochemistry
	Manganese
	Europe
	Asia
	North America
	Australia
	South America
	NA

	Geochemistry
	Geochemistry
	Niquel
	Europe
	Australia
	Asia
	North America
	South America
	NA

	Geochemistry
	Geochemistry
	Uranium
	North America
	Australia
	Asia
	Europe
	NA
	NA

	Geochemistry
	Soil N
	Total nitrogen
	Europe
	Africa
	North America
	South America
	Australia
	Asia

	Geochemistry
	Soil P
	Total phosphorus
	Africa
	Asia
	North America
	South America
	Australia
	Europe

	Geochemistry
	Soil P
	Organic phosphorus
	Africa
	North America
	South America
	Europe
	Australia
	Asia

	Geochemistry
	Soil P
	Secondary phosphorus
	North America
	South America
	Africa
	Europe
	Asia
	Australia

	Geochemistry
	Soil P
	Labile inorganic phosphorus
	South America
	Europe
	North America
	Asia
	Africa
	Australia

	Soil
	Edaphic properties
	Base saturation
	Australia
	Europe
	Asia
	North America
	Africa
	South America

	Soil
	Edaphic properties
	Bulk density
	Australia
	South America
	North America
	Europe
	Asia
	Africa

	Soil
	Edaphic properties
	Calcium carbonate
	Australia
	South America
	Europe
	Africa
	North America
	Asia

	Soil
	Edaphic properties
	Cation exchange capacity (clay)
	Australia
	North America
	Europe
	Asia
	South America
	Africa

	Soil
	Edaphic properties
	Cation exchange capacity (soil)
	Australia
	Europe
	Asia
	North America
	South America
	Africa

	Soil
	Edaphic properties
	Clay fraction
	Australia
	North America
	Europe
	Asia
	South America
	Africa

	Soil
	Edaphic properties
	Gravel content
	Australia
	Europe
	North America
	Asia
	South America
	Africa

	Soil
	Edaphic properties
	Organic carbon
	Australia
	Europe
	Africa
	North America
	Asia
	South America

	Soil
	Edaphic properties
	pH (H2O)
	Australia
	South America
	Europe
	Africa
	North America
	Asia

	Soil
	Edaphic properties
	Sand fraction
	Australia
	Europe
	Asia
	North America
	South America
	Africa

	Soil
	Edaphic properties
	Sodicity (ESP)
	Australia
	North America
	Europe
	Asia
	South America
	Africa

	Soil
	Edaphic properties
	Gypsum
	Europe
	Africa
	North America
	Australia
	Asia
	South America

	Soil
	Edaphic properties
	Silt fraction
	North America
	Australia
	Europe
	Asia
	South America
	Africa

	Soil
	Edaphic properties
	Reference bulk density
	South America
	Australia
	North America
	Asia
	Europe
	Africa

	Soil
	Edaphic properties
	Salinity (Elcometer)
	South America
	Australia
	Europe
	Asia
	North America
	Africa

	Soil
	Edaphic properties
	Total exchangeable bases
	South America
	Australia
	North America
	Europe
	Africa
	Asia

	Ecosystem function
	Decomposition
	Decomposition constant
	South America
	North America
	Europe
	Asia
	Australia
	Africa

	Ecosystem function
	Fire
	Fire frequency
	North America
	Europe
	South America
	Asia
	Australia
	Africa

	Ecosystem function
	Terrestrial NPP and GPP
	Net primary productivity
	Asia
	Africa
	North America
	Australia
	Europe
	South America

	Ecosystem function
	Terrestrial NPP and GPP
	Gross primary productivity
	Australia
	Europe
	Africa
	Asia
	North America
	South America

	Plants
	Plant
	Specific leaf area
	Australia
	South America
	Europe
	North America
	Asia
	Africa

	Plants
	Plant
	Leaf N mass
	Australia
	Africa
	North America
	Europe
	South America
	Asia

	Plants
	Plant
	Photosynthesis
	Australia
	Europe
	Africa
	Asia
	South America
	North America

	Plants
	Plant
	Nitrogen fixing capacity
	Australia
	North America
	Europe
	Africa
	Asia
	South America

	Plants
	Plant
	Phenology
	Australia
	Europe
	Africa
	Asia
	South America
	North America

	Plants
	Plant
	Life form
	Europe
	South America
	Australia
	Africa
	North America
	Asia

	Plants
	Plant
	Seed mass
	North America
	South America
	Africa
	Europe
	Australia
	Asia

	Plants
	Plant
	Leaf area
	South America
	Australia
	Asia
	Europe
	Africa
	North America

	Plants
	Plant
	Leaf P mass
	South America
	Australia
	Europe
	Asia
	North America
	Africa

	Plants
	Plant
	Plant height
	South America
	Australia
	Europe
	Africa
	North America
	Asia

	Plants
	Plant
	Dispersal syndrome
	South America
	Australia
	North America
	Europe
	Africa
	Asia

	Plants
	Plant
	Leaf form
	South America
	Africa
	Australia
	Europe
	Asia
	North America

	Animals
	Birds
	Adult body mass
	Africa
	South America
	Asia
	Australia
	Europe
	North America

	Animals
	Birds
	Age of maturity
	Australia
	North America
	Asia
	Europe
	Africa
	South America

	Animals
	Birds
	Ann. production rate to hatching
	Australia
	South America
	Africa
	Asia
	North America
	Europe

	Animals
	Birds
	Post hatch growth rate
	Australia
	North America
	Europe
	South America
	Asia
	Africa

	Animals
	Birds
	Lifespan
	North America
	Australia
	Africa
	Europe
	Asia
	South America

	Animals
	Mammals
	Lifespan
	Africa
	North America
	Australia
	Asia
	South America
	Europe

	Animals
	Mammals
	Age of maturity
	Australia
	Africa
	North America
	Europe
	South America
	Asia

	Animals
	Mammals
	Ann. production rate to birth
	Australia
	North America
	Europe
	Asia
	Africa
	South America

	Animals
	Mammals
	Ann. production rate to weaning
	Australia
	Europe
	North America
	Asia
	South America
	Africa

	Animals
	Mammals
	Basal metabolic rate
	Europe
	Africa
	North America
	Australia
	South America
	Asia

	Animals
	Mammals
	Adult body mass
	North America
	Asia
	South America
	Africa
	Europe
	Australia





Table S4: Count of rank distinctiveness of continents for each level. Ranking was conducted using the Kolmogorov–Smirnov Importance (KSI) index.

	
	Rank

	Continent
	1
	2
	3
	4
	5
	6

	Australia
	26
	17
	17
	10
	7
	8

	Europe
	15
	15
	20
	20
	9
	5

	Africa
	13
	11
	11
	8
	7
	15

	Asia
	12
	11
	9
	22
	11
	19

	South America
	11
	9
	5
	13
	34
	11

	North America
	8
	22
	23
	12
	12
	7




Table S5: Count of rank distinctiveness of biogeographic realms for each level. Ranking was conducted using the Kolmogorov–Smirnov Importance (KSI) index.
	
	Ranks

	Biogeographic realms
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Africa
	1
	
	1
	
	1
	
	
	
	
	
	

	Afrotropical
	2
	6
	4
	3
	10
	9
	4
	3
	3
	
	

	Asia
	
	
	
	1
	1
	1
	
	
	
	
	

	Australian
	21
	20
	5
	5
	5
	6
	4
	3
	
	2
	

	Europe
	
	1
	
	2
	
	
	
	
	
	
	

	Madagascan
	
	
	
	
	
	1
	
	
	
	
	1

	Nearctic
	7
	17
	13
	11
	8
	6
	
	1
	
	
	

	Neotropical
	8
	4
	12
	18
	7
	5
	3
	3
	2
	
	

	North America
	1
	1
	1
	
	
	
	
	
	
	
	

	Oriental
	1
	1
	2
	5
	5
	8
	14
	5
	2
	1
	

	Palearctic
	19
	13
	18
	10
	1
	2
	
	1
	
	
	

	Panamanian
	1
	
	2
	3
	2
	2
	3
	7
	23
	
	

	Saharo-Arabian
	5
	3
	8
	5
	7
	2
	2
	2
	9
	
	

	Sino-Japanese
	
	
	
	1
	
	5
	14
	18
	4
	1
	1

	South America
	1
	1
	1
	
	
	
	
	
	
	
	




Table S6 – Post-hoc Dunn’s test of multiple comparison for Kruskall-Wallis test on z-scores of continents. P values are adjusted using the Holm method. Z statistic refers to Dunn's pairwise z test statistic (not to be confused with the z-scores on which the analysis is based, see methods).  
	Continents compared
	z statistic
	P-value

	Africa
	Asia
	4.012
	0.0005

	Africa
	Australia
	0.063
	1.000

	Asia
	Australia
	-4.245
	0.002

	Africa
	Europe
	0.893
	1.000

	Asia
	Europe
	-3.343
	0.006

	Australia
	Europe
	0.892
	1.000

	Africa
	North America
	3.025
	0.019

	Asia
	North America
	-1.058
	1.000

	Australia
	North America
	3.184
	0.011

	Europe
	North America
	2.285
	0.167

	Africa
	South America
	0.881
	1.000

	Asia
	South America
	-3.343
	0.006

	Australia
	South America
	0.879
	1.000

	Europe
	South America
	-0.01
	1.000

	North America
	South America
	-2.288
	0.166




Table S7 – Post-hoc Dunn’s test of multiple comparison for Kruskall-Wallis test on Z-scores of biogeographic realms. P values are adjusted using the Holm method. Z statistic refers to Dunn's pairwise z test statistic (not to be confused with the Z-scores on which the analysis is based, see methods).  
	Biogeographic realms compared
	z statistic
	P-value

	Afrotropical - Australian
	0.699
	1

	Afrotropical - Madagascan
	0.931
	1

	Australian - Madagascan
	0.614
	1

	Afrotropical - Nearctic
	2.946
	0.089

	Australian - Nearctic
	2.475
	0.366

	Madagascan - Nearctic
	0.466
	1

	Afrotropical - Neotropical
	-0.016
	1

	Australian - Neotropical
	-0.782
	1

	Madagascan - Neotropical
	-0.956
	1

	Nearctic - Neotropical
	-3.235
	0.033

	Afrotropical - Oceanina
	0.45
	1

	Australian - Oceanina
	0.026
	1

	Madagascan - Oceanina
	-0.503
	1

	Nearctic - Oceanina
	-1.388
	1

	Neotropical - Oceanina
	0.474
	1

	Afrotropical - Oriental
	-0.014
	1

	Australian - Oriental
	-0.714
	1

	Madagascan - Oriental
	-0.938
	1

	Nearctic - Oriental
	-2.961
	0.084

	Neotropical - Oriental
	0.001
	1

	Oceanina - Oriental
	-0.459
	1

	Afrotropical - Palearctic
	0.596
	1

	Australian - Palearctic
	-0.114
	1

	Madagascan - Palearctic
	-0.664
	1

	Nearctic - Palearctic
	-2.588
	0.265

	Neotropical - Palearctic
	0.669
	1

	Oceanina - Palearctic
	-0.091
	1

	Oriental - Palearctic
	0.611
	1

	Afrotropical - Panamanian
	-0.969
	1

	Australian - Panamanian
	-1.745
	1

	Madagascan - Panamanian
	-1.425
	1

	Nearctic - Panamanian
	-3.974
	0.002

	Neotropical - Panamanian
	-1.027
	1

	Oceanina - Panamanian
	-1.089
	1

	Oriental - Panamanian
	-0.955
	1

	Palearctic - Panamanian
	-1.642
	1

	Afrotropical - Saharo-Arabian
	-2.206
	0.754

	Australian - Saharo-Arabian
	-3.084
	0.056

	Madagascan - Saharo-Arabian
	-2.057
	1

	Nearctic - Saharo-Arabian
	-5.309
	0

	Neotropical - Saharo-Arabian
	-2.358
	0.505

	Oceanina - Saharo-Arabian
	-1.905
	1

	Oriental - Saharo-Arabian
	-2.192
	0.78

	Palearctic - Saharo-Arabian
	-2.981
	0.079

	Panamanian - Saharo-Arabian
	-1.23
	1
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Figure S1. Map of the terrestrial and marine regions included in this study. a, Land masses included in this study; open polygons denote land masses < 1,000,000 km2 excluded from this study. b, marine regions included in this study. The same colour code for continents is followed in all figures in main text and supplementary materials.
[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk\done\terrestrial_climate_data.png]
Figure S2. Comparison of terrestrial climate characteristics of Australia and other continents (except Antarctica). a, Diurnal temperature range. b, Number of days of ground-frost. c, Mean annual precipitation. d, Number of wet days. e, Aridity. f, Sunshine percent. g, Mean annual temperature. h, Number of rainy days during driest month. i, Interannual variation in precipitation. j, Mean wind speed. k, Maximum temperature. Asterisks after title name denotes where Australia was significantly different from other continents.
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Figure S3. Comparison of marine climate characteristics of Australia and other continents (except Antarctica). a, Sea surface mean temperature. b, Marine nitrate concentration. c, Marine phosphate concentration. d, Marine silicate concentration. Asterisks after title name denotes where Australia was significantly different from other continents.
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Figure S4. Comparison of soil Phosphorus forms and soil total nitrogen of Australia and other continents (except Antarctica). a, Total phosphorus. b, Secondary phosphorus. c, Organic phosphorus. d, Labile inorganic phosphorus. e, Total Nitrogen. Asterisks after title name denotes where Australia was significantly different from other continents
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Figure S5. Comparison of soil and stream sediment geochemistry of Australia and other continents (except Antarctica). a, Aluminium. b, Barium. c, Calcium. d, Cobalt. e, Chromium. f, Copper. g, Iron. h, Potassium. i, Magnesium. j, Manganese. k, Sodium. l, Nickel. m, Lead. n, Scandium. o, Strontium. p, Thorium. q, Titanium. r, Uranium. s, Vanadium. t, Zinc. Asterisks after title name denotes where Australia remained significantly different from other continents after FDR correction.
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Figure S6. Comparison of soil edaphological characteristics of Australia and other continents (except Antarctica). a, Gravel content of soil. b, Sand content of soil. c, Silt content of soil. d, Clay content of soil. e, Soil bulk density. f, Soil reference bulk density. g, Soil organic carbon content. h, Soil potential of Hydrogen. i, Clay cation exchange capacity. j, Soil cation exchange capacity. k, Soil base saturation of exchangeable cations. l, Soil exchangeable bases. m, Calcium carbonate content of soil. n, Gypsum content of soil. o, Sodicity of soil. p, Salinity of soil. Asterisks after title name denotes where Australia remained significantly different from other continents after FDR correction.

Figure S7. Comparison of plant species characteristics of Australia and other continents (except Antarctica). a, Leaf area. b, Specific leaf area. c, Seed mass. d, Leaf nitrogen content per unit mass. e, Leaf phosphorus content per unit mass. f, Plant height. g, Proportion of species with C3 photosynthetic pathway. h, Proportion of species with animal dispersal syndrome. i, Proportion of species with compound leaf type. j, Proportion of species with nitrogen fixing capacity. k, Proportion of evergreen species. l, Proportion of species with woody growth form. Asterisks after title name denotes where Australia remained significantly different from other continents after FDR correction. 
[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk\done\vertebrate_data.png]
Figure S8. Comparison of vertebrate species characteristics of Australia and other continents (except Antarctica). a, Mammal adult body mass. b, Mammal age at first reproduction. c, Mammal maximum longevity. d, Mammal production rate to weaning per unit mass. e, Mammal production rate to birth per unit mass. f, Mammal basal metabolic rate. g, Bird adult body mass. h, Bird age at maturity. i, Bird post-hatch growth rate. j, Bird production rate to hatching. k, Bird maximum lifespan. Asterisks after title name denotes where Australia remained significantly different from other continents after FDR correction
 [image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk\done\continents_ecosystem_processes.png]
Figure S9. Comparison of terrestrial and marine ecosystem processes of Australia and other continents (except Antarctica). a, Terrestrial gross primary productivity. b, Terrestrial net primary productivity. c, Marine net primary productivity. d, Terrestrial litter decomposition. e, Marine rates of herbivory. f, Fire events. Asterisks after title name denotes where Australia remained significantly different from other continents after FDR correction. 
[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk\done\terrestrial_climate_data_realms.png]
Figure S10. Comparison of terrestrial climate characteristics of Australia and other terrestrial biogeographic realms. a, Diurnal temperature range. b, Number of days ground-frost. c, Mean annual precipitation. d, Number of wet days. e, Aridity. f, Sunshine percent. g, Mean annual temperature. h, Number of rainy days during driest month. i, Interannual variation in precipitation. j, Mean wind speed. k, Maximum temperature. 

[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk and legend\done\marine_climate_data_realms.png]
Figure S11. Comparison of marine climate characteristics of Australia and other marine biogeographic realms. a, Sea surface mean temperature. b, Marine nitrate concentration. c, Marine phosphate concentration. d, Marine silicate concentration.
Figure S12. Comparison of soil Phosphorus forms and soil total nitrogen of Australia and other biogeographic realms. a, Total phosphorus. b, Secondary phosphorus. c, Organic phosphorus. d, Labile inorganic phosphorus. e, Total Nitrogen.



[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk\done\seds_data_realms.png]
Figure S13. Comparison of soil and sediment geochemistry of Australia and other biogeographic realms. a, Aluminium. b, Barium. c, Calcium. d, Cobalt. e, Chromium. f, Copper. g, Iron. h, Potassium. i, Magnesium. j, Manganese. k, Sodium. l, Nickel. m, Lead. n, Scandium. o, Strontium. p, Thorium. q, Titanium. r, Uranium. s, Vanadium. t, Zinc. Note that not all realms are represented for all chemicals. 


Figure S14. Comparison of soil edaphological characteristics of Australia and other biogeographic realms. a, Gravel content of soil. b, Sand content of soil. c, Silt content of soil. d, Clay content of soil. e, Soil bulk density. f, Soil reference bulk density. g, Soil organic carbon content. h, Soil potential of Hydrogen. i, Clay cation exchange capacity. j, Soil cation exchange capacity. k, Soil base saturation of exchangeable cations. l, Soil exchangeable bases. m, Calcium carbonate content of soil. n, Gypsum content of soil. o, Sodicity of soil. p, Salinity of soil.


[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk\done\plants_complete_realms.png]
Figure S15. Comparison of plant species characteristics of Australia and other biogeographic realms. a, Leaf area. b, Specific leaf area. c, Seed mass. d, Leaf nitrogen content per unit mass. e, Leaf phosphorus content per unit mass. f, Plant height. g, Proportion of species with C3 photosynthetic pathway. h, Proportion of species with animal dispersal syndrome. i, Proportion of species with compound leaf type. j, Proportion of species with nitrogen fixing capacity. k, Proportion of evergreen species. l, Proportion of species with woody growth form.


[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk and legend\done\ecosystem_processes_realms.png]
Figure S16. Comparison of terrestrial and marine ecosystem processes of Australia and other biogeographic realms. a, Terrestrial gross primary productivity. b, Terrestrial net primary productivity. c, Marine net primary productivity. d, Terrestrial litter decomposition. e, Marine rates of herbivory. f, fire events.
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Figure S17: Differences among continents in z scores of variables by category. Differences among continents measured in absolute deviation from the mean value (absolute z-scores). The boxes represent the 25th, 50th and 75th percentiles. Whiskers represent the lowest and highest value still within 1.5 interquantile range of the lower or upper quartile, points represent outliers

[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk and legend\done\z_values_per_category_realms.png]
Figure S18. Differences among biogeographic realms in characteristics related to the biotic and abiotic environment. Differences among continents measured in absolute deviation from the mean value (absolute z-scores) in variables related to a, geochemistry. b, soil. c, terrestrial climate. d, plants. e, ecosystem function. f, marine ecosystem function. and g, marine climate.


[image: C:\Users\Joe\Dropbox\Frontiers\R1\Figures for asterisk and legend\done\z_values_realms.png]

Figure S19. Differences among biogeographic realms in z-scores of all variables. a, terrestrial biogeographic realms. b, marine biogeographic realms. There are significant differences between the terrestrial realms; post-hoc testing (table S7) reveal this result is driven mainly by the closeness of the Nearctic realm to the global averages. There are significant differences between marine biogeographic realms, however formal post-hoc testing could not be completed due to insufficient sample size to allow as many pair-wise comparisons as necessary to be valid. 
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