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Abstract: Spatial patterns of biodiversity are inextricably linked to their collection methods, yet no synthesis of these patterns or their consequences exists. As such, our view of ecosystems may be incorrect, undermining countless ecological and evolutionary studies. Using 742 million records of 374,900 species, we explore the global patterns and impacts of accessibility in terrestrial and marine Systems. Pervasive sampling and observation biases exist across animals, with only 6.74% of the globe sampled, and disproportionately poor tropical sampling. High-elevations and deep-seas are comparably unknown. Over 50% of records in most groups account for under 2% of species. Citizen-science exacerbates biases, and normalizing the practice of valuing data publication is essential to bridge this gap and better represent species distributions from more distant and inaccessible areas, and provide the necessary basis for conservation and management. 
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Main Text: 
Human knowledge is built upon information but data collection is limited by accessibility. In the case of biodiversity, we use observations or specimens of different species to determine their distributions, and models are often necessary to improve the limited resolution at which we can map life (1). However, if occurrence records are biased in their collection, models may be unrealistic (2, 3, 4). Similarly, in correlative studies, trends may actually be reversed when accounting for sampling effort versus not (5). Our ability to understand and protect life on Earth is, in turn, limited by our knowledge of the biases underlying our data, as these biases frame our perspectives and influence all outcomes of our analyses. 
We must understand the spatial structure of biases to meaningfully reconstruct large-scale patterns, but prior studies have focused on specific regions, systems or taxa (6). Although it is generally assumed that oceanic environments are remarkably unknown, especially the deep-sea (7), biases have yet to be compared between the terrestrial and marine realms. Further, the proximal drivers of biases remain unexplored at the global scale. Here, we explore the bias dynamics of some of the ‘best-sampled’ animals across terrestrial and marine systems to determine how accessibility has shaped our view of the natural world.

RESULTS

Global bias patterns
Terrestrial and marine systems are nigh-unsampled (based on all databased records). At a 5km resolution, <7% of the Earth’s surface was sampled, only 5% of the Ocean and 11% of land (Figure 1). A 10km grid inflates sampling coverage up-to three times for most groups (Table S1). If birds are removed (87% of all GBIF and OBIS records), coverage drops to 4% for Oceans and 7% for land (5km grid; Table 1). Taxonomic biases pervade; for OBIS, just 155/31859 genera account for 50% of records, whereas, for GBIF, 100 bird species account for 56% of the records (0.027% of species in this analysis) and 38.4% of total Animalia records. Further, 2% of GBIF animal records come from just Anas platyrhynchos (mallards) and Sturnus vulgaris (starlings), 11.4% of animal records come from ten bird species (Table S2). 
GBIF data fail to represent diversity across taxa. For all groups examined, 10% of all records covered <0.1% of species and 25% of records covered <0.5% of species. In fact, top 50% of records for each taxa represented <4% of species with the exception of Cnidaria (7%). Birds are hugely overrepresented; the 85 most-sampled bird species each have more records individually than all reptiles. Despite similar numbers of species, reptiles have 0.7% of the number of bird records (Table S3a). For many taxa, a significant proportion of species are represented by a single record (in OBIS, from 4% in mammals to 50% in Arachnida-Table 3b).
Globally, huge spatial biases exist (Figure S1); 79% of GBIF data comes from ten countries, 37% from USA. When terrestrial political areas <100km2 are excluded, sampling coverage and GDP per capita are strongly related (y = 0.2967x + 2.8446, R² = 0.2511), with higher-GDP countries better covered. In countries’ Exclusive Economic Zones, the GDP-per-capita of territories influences sampling coverage, with wealthier territories better-covered (Figure S2a).
Country centroid and gridding of points were less impactful. Gridding was largely from genuinely-gridded plant surveys (572 datasets accounting for 8.1% of all records, with the largest at 20999334 records), and only 0.01% of all non-plant records were located in country centroids, 0.02% at country or province.

Trends in accessibility
High mountains and deep seas. Sampling is limited by elevation/depth and ecosystem (Figure S3), with most roads and therefore sampling at lower elevations (Figure S3). When high elevations are examined, coverage for all groups is low, at <1% coverage for most in the area abutting treeline and for most groups, except birds, above the treeline (Table 1, S3); the top quartile of global elevations also has <1% coverage for all groups except birds (1.24%), typically with just 1-5% of each taxon’s records there.
Coverage is notably lower in marine systems overall, though deep-sea areas are particularly unsampled, with <0.6% coverage for all groups between 1000-1800m, and <0.02% at depths below 1800m for all groups. However, between 1000-1800m contains 5.1% of records for specific groups (Cnidaria- including hydroids, soft and stony corals-Table 1).

Accessibility. Spatial biases are high across taxa, ranging from 41% (Actinopterygii-boney fish) to 65% (Elasmobranchia-Sharks and rays) of non-marine records within 1km of roads, with a further 40% within 2.5km of roads (Figure 2). At least of 80% of records were within 2.5km of roads for each taxon independently. If genus averages are examined, the average percentage of localities >5km from roads increases across groups (Figure S4), as large numbers of rarely-recorded genera are found farther from roads. However, when examined separately, the proportion of some extinct genera (e.g., reptiles) away from roads increases, indicating that targeted sampling can overcome accessibility biases.
In oceans, coastal records (within 5km) make up 30-50% of records for most taxa, but exceptions in the best-studied groups bias relative sampling levels and, thus, the mean patterns when points are aggregated. For example, in marine mammals and elasmobranchs, 4% of genera distributed near coastlines comprise 66% of records. Thus, these few, well-studied groups change overall patterns if considering only sample numbers (Figure S5A-B). 
The busiest shipping routes in the ocean only cover 2% of ocean area, but contain 18% of records and 41% of species. These include millions of records from the century-old Continuous Plankton Recorder surveys, where sampling nets are towed behind commercial ships (8). Other shipping-routes contain 50% of ocean records, whilst covering 32% of the ocean, and the open-ocean has 32% of records, despite covering >65% of the ocean (Tables S4, S5).
In terrestrial systems, sampling increases >5km from coasts, except on islands (Figure S6). Sampling is also closely-associated with cities, with 22% (mammal) to 47% (arachnid) of records found within 1km of cities (Figure S7a). The average number of records per-genus near cities increases for certain groups (birds, Figure S7b), indicating that some genera are seen almost entirely near cities, especially in arid countries with limited agriculture (Figure S8). 

Observation type. How and by whom data were collected strongly impacts biases where citizen observations are popular. Thus, countries with more human-observation and fewer specimen records have a higher percentage of records within 2.5km of roads for birds (Figure S2b, other groups showing little consistent impact). Consequently, the number of records relative to the richness within each group varies dramatically, with high numbers of easily-observed, common species such as ducks and rabbits (Figure S9a-e). Observation type also relates to GDP, with most higher-GDP-c countries holding larger proportions of human-observed records, especially birds (birds: y = 429.82x – 13634, R² = 0.1165; overall: y = 431.64x - 8611.4, R² = 0.211, P <0.001). Additionally, annual tourist records suggest that countries with low GDPs and high proportions of human-observation data relate to greater tourism (Supplement D3), whereas smaller proportions of human-observed records relate to low GDP and tourism, such as in central Africa and most Pacific islands.

Biomes and realms
Terrestrial biomes are unevenly sampled, and 22% of the area within 2.5km of roads falls in temperate broadleaf forests, containing over >50% of mammal records and almost 50% of bird and amphibian records, despite representing 9% of land (Figure 1). This biome has a mean of 200 (reptiles) to 57074 (birds) records per-genus recorded, in contrast with mangroves at 14 and 360 records per-genus recorded, respectively. Biome sampling biases link to inaccessibility, with some of the most-diverse biomes (i.e., tropical) undersampled versus temperate biomes. Natural grasslands are even worse sampled, Montane grassland has one mammal record approximately every 32km2, whereas moist tropical forest has 1/15km2 and temperate forest 1/1km2. If sampling is plotted as a cartogram (Figure 3A), a bimodal latitudinal gradient in sampling effort results, showing how under-represented tropical biomes are globally (Figure 3B). Marine realms show similar biases, with just two of 30 marine realms comprising 47% of records, yet only 10% of genera, while the two richest realms (17% of genera) include 9% of records.

Protection and KBAs
Key Biodiversity Areas have 27% area sampling coverage for land and 18% for oceans. Marine Protected Areas (MPAs) have lower sampling coverage (10%) than terrestrial protected areas (16%). Some large MPAs in the open ocean are consequently undersampled, ranging from 0.02% area coverage in Arachnida (largely mites) to 5% in birds (Table S6). Unsurprisingly, birds have the greatest terrestrial coverage (16 %), nearly double that of the next-highest group (mammals, 8%), quadrupling the best-sampled invertebrates (Gastropoda at 3%), reflecting both the numerosity of bird records and the emphasis on birds in KBA designation. Marine KBAs have lower coverage at 7% for birds and also lower coverage for all other groups (Table S6, S7). Within protected-areas 7% fewer records were within 2.5km than outside protected-areas on average per-genus, and 3-8% less for total records. 

Estimating biodiversity

The Hurlbert index (ES50) can detect diversity patterns provided there is sufficient data. With GBIF data, only bird diversity patterns were recovered (relative to 9) as no other taxa had sufficient geographic-coverage (Figure 4a). Even the mammal ES50 could not recreate tropical hotspots. For marine ES50, almost all groups showed high coastal diversity, especially around Australia. Some seaways also show high diversity but had major gaps across taxa, making assessment challenging (Figure 4b). Errors included not only the spatial and taxonomic, but even methodological biases in limited regions and these are especially evident in invertebrate groups, meaning that further data are needed to create even basic diversity patterns for anything other than terrestrial birds.

DISCUSSION

Overview
The digital revolution has transformed the sciences. Ecologists, long-limited to single-site studies, are now challenged by sheer data volume. However, these data represent a tiny proportion of the planet, and are unrepresentative across space and the tree of life. Though surveys have been conducted globally, a lack of institutional support, recognition and capacity exacerbates existing trends on data availability, leading to the biased global databases, providing a coverage of under 7% of the world’s surface. Sampling is universally poor at <11% for terrestrial and ~5% for marine areas, barely touching deep-sea or high-elevations. Regional biases are well-known (Supplements S1; 10); the US alone represents 44% of available terrestrial vertebrate records. The top-ten countries have 82% of records; yet, this is limited to Europe, USA, Australia and South-Africa, leaving 18% to the remaining 240 (96%) of countries. 
Although birds are better-sampled than other vertebrates, invertebrates pale in comparison despite comprising almost 80% of all named species (11), showing that both regional and taxon-specific efforts are necessary to improve our view of the natural world. However, even these basic coverage statistics can be misleading, as changing grain-size dramatically alters area coverage estimates two- or three-fold. Many macroecological studies (e.g. 12) make BAD (best-available-data) arguments and use coarse resolutions to explore ecological patterns, yet unaccounted-for topographic and climatic heterogeneity limit the meaningfulness of such analyses. 
Though publicly-available distribution data provide useful temporal (seasonal change) data for birds, coarse resolution data cannot be used for any form of regional assessment for most areas (13), and ES50s failed to recreate known diversity patterns outside birds (Figure 4). In groups like mammals, this may be not only due to the lack tropical data, but the need for specialist skills for key, understudied groups like bats, which often have the highest mammalian diversity in tropical regions. For other vertebrates and all invertebrates, no biodiversity patterns were meaningfully reconstructed due to sampling gaps. This is also due to the lack of taxonomic coverage, with 50% of records limited to <2% of species within any given taxon for most groups.

Drivers of bias
The majority of records for all non-marine groups fell within 2.5km of a road (averaging 47-56% within 1km, and a further 36% between 1-2.5km), and these biases become particularly pronounced where citizen-observations dominate. For birds, citizen science exacerbates biases while scientific surveys reduce them in terms of biome as well as road proximity bias. Further, the percentage of records made through human observation shows a strong relationship with GDP-C, exacerbating global and regional biases. Consequently, dense sampling is almost exclusive to developed countries (Figure 1). 
Roads provide access to land, rivers and lakes, yet for the ocean a much smaller area is easily-accessible and citizen science is thereby limited. Regardless, disproportionate sampling falls within the immediate vicinity of roads, coasts and shipping routes, restricting sampling to a subset of systems and species. This limits our knowledge of species distributions to disturbed, sub-optimal habitats. Even in protected areas, the percentage of records within 2.5km of roads is barely lower than unprotected regions (Table S8). These differences fall in no small part to the inputs of citizen scientists, exacerbating biases and vastly increasing the representation of certain groups of “supertramps” such as ducks and rabbits (Figure S9).
We do not seek to dismiss the use of citizen-science for understanding biological patterns (14), but we must know its limits to balance focus on this and other data-collection methods. Our results highlight the need for comparable data from less-accessible areas where citizen science approaches are insufficient; this is possible through museum specimen digitization, but such efforts are limited by poor funding and academic models that fail to recognize or reward generating and sharing distributional data (15). Data for the most popular taxa in both terrestrial and marine realms (i.e., birds, cetaceans, elasmobranchs, primates) show the lowest proximity bias to roads, seaways and coasts, demonstrating that popularity (and funding) enables more-representative data. 

The consequences of biased data
The consequences of lacking data from more-diverse, intact ecosystems and their species are manifold (16). This shifts our understanding of species requirements to the most-disturbed, often least-optimal areas, impeding our knowledge of their optimal habitats and tolerances. Global maps now show the extent of anthropogenic impacts for a range of drivers (17), but we have highly-biased information on what species and habitats are being impacted. Species distribution models failing to include additional records from intact habitat cannot generate accurate species ranges or biodiversity patterns, even when compensating with sophisticated statistical techniques (18, 19). Consequently, biodiversity in intact areas may be underestimated, undervaluing their conservation status. Thus, though studies have frequently found that carefully-used data can be highly-informative for understanding patterns (20), additional data are needed to address current biases in representation of various environmental facets even at smaller, regional scales for poorly-known areas. Though statistical and model-based approaches are often applied to attempt to correct for this, even the best of interpolations and extrapolations need to be verified and calibrated by observations. Science advances based on records of the real world and our analyses illustrate that circumspection is needed about any generalities in spatial and temporal trends in biodiversity for most of the world
Pervasive biases inhibit our ability to predict and prevent biodiversity loss to global changes, and even “key biodiversity areas” lack data for most taxa for comparable analysis within or between regions. Put simply, if we do not know the true past or present state of habitat, we cannot reasonably know its future, regardless of the methods used. Montane areas are regarded to be at great ecological risk from climate change, but our analyses show that they are some of the worst-sampled. High-elevation areas are sampled as poorly as the deep-sea, making it impossible to sensibly map most species. These biases may also hinder assessments of fragmentation or edge effects by obscuring the negative impacts of disturbance via over-inflated richness in such areas. In the oceans, where the impact of sound and vibration are increasingly well-known (21), data are similarly almost entirely from the most-disturbed areas, with the greatest ship-traffic. This dramatically limits our understanding on the wider impacts of disturbance, because the animals in these systems have been exposed to such disturbances for decades, with more sensitive species already extirpated. These habitats are no longer what they were even when early expeditions took place, making what few data are available, in many cases, unrepresentative.
Unfortunately, the resources presently available are not fit for the purpose of understanding and protecting global biodiversity. Our view of the natural world is limited either to “expert opinion” IUCN maps, where inherent knowledge gaps have huge consequences of data use, including persistent administrative-area biases (22), or a coverage completeness for <6.74% of the planet, based on terrestrial, temperate lowlands near roads and cities in developed countries and their coastal regions. A major failing of expert-opinion maps is that source data are rarely available so neither the spatial nor temporal evidence behind the map is known, preventing uncertainty analysis. These maps may be improved by modelling the geographic ranges of species based on the relationship of field observations to environmental variables, such as developed by AquaMaps for 25000 aquatic species (23). While point samples suffer from errors of omission, as demonstrated here, species range maps have errors of commission. Species are unlikely to be present at every location within their geographic range due to local habitat suitability, fluctuating abundance and variable detectability and only recent field records can detect changes in species’ abundances.

Overcoming current biased data

Our biased worldview cannot be rectified by further data that build upon these access-driven biases, through citizen science or other means, requiring involvement of the global scientific community. Thus, simply more sampling may as much perpetuate biases as address them. A strategic approach to share data and fill gaps is needed. We do not suggest that everywhere and every taxon needs regular sampling, because some assumptions allow filling of gaps in species distributions. Rather, a stratified sampling may be more representative and cost-efficient than the present idiosyncratic approach, as suggested for oceans based on environmental heterogeneity (24).
Part of the reluctance to share data in ecology comes from this discipline having evolved on a local level, before access to data became a fundamental necessity to understand and manage global diversity (15). Unlike molecular biology, where resources are generally archived on the singular repository GenBank, data are more diffuse in other biological fields. The late recognition of the need for such standardization, has led to the fragmentation of knowledge and data in many forms in the literature, and hundreds of online, unlinked databases, precluding easy analysis (25). Established regional databases may also prohibit access by international researchers, such as the Malaysian Mybis database, preventing even the analysis of single-species ranges for species with part of their range extending between Malaysia and neighboring countries. Understanding global biodiversity patterns will require not simply the generation of new data, but the liberation of existing data which may be online on platforms like Dryad or the literature, in museum collections, and on computer hard-drives. Biases in “sampling effort” (i.e. Figure S1) do not represent all data, but simply biases in data accessibility, as huge, inaccessible collections exist globally and the lack of access precludes analysis or synthesis of patterns.
These systemic data gaps can be overcome through several means. First, strategic inventorying and digitization can produce less-biased information (23). For example, standardized surveys such as the Continuous Plankton Recorder and Reef Life Survey, have enabled better sampling of plankton and reef fauna across ocean realms although biases remain (26). Second, existing data can be augmented with additional metadata to enable bias accounting. GBIF and OBIS recently developed the “Event-Core” to further standardize data collection events, enabling inclusion of sample data as well species records. However, an overarching Project-Core framework (27) could enable associated metadata such as the collector effort (hours) for a project, its mapped geographic scope, and sampling methods, which could then be compared across projects to methodologically and spatially control for collection bias. 
Finally, increased funding, institutional and data sharing requirements within grants, and career recognition of data generation could all greatly enhance data availability for other taxa from more-diverse and less-accessible areas and facilitate the sharing of the data needed to understand global biodiversity patterns (13, 28). Though more difficult than making BAD arguments and simply using what data are available, these steps will be necessary for scientists to realistically predict and prevent biodiversity loss. 

Synthesis
Our global view of biodiversity is constrained to what can be seen from easily-accessible areas (road, coast, etc.). The most-diverse ecosystems and specialist species are underrepresented, preventing us from managing and conserving diversity or predicting how ecosystems will be impacted by global changes. Before we construct a global, well-organized and unbiased database, we must recognize the uncertainty of the conclusions we make via online data sources (GBIF/OBIS). Remedying these biases is not possible through modelling alone without sacrificing the least-known areas and systems. A standardized, singular platform for data will prove vital for these efforts, as in molecular biology (GenBank), enabling scientists to better mobilize and be recognized for their contributions to protecting global biodiversity.  
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Fig. 1. Areas with high numbers of records in GBIF and OBIS databases. Black 1-50 records, Yellow-red >50 records
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Fig. 2. Map of global OBIS and GBIF data for selected taxa (yellow) with roads and shipping routes (black) and cities (green). Species data fall almost exclusively on these access routes,  (barplot) with most distribution data within 2.5km of roads on land, or either on the coast or a shipping route on the ocean.
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Fig. 3A-B. (A) Area cartograms for sampling and species richness per-biome using GBIF (Left) and OBIS (right) data. Areas are resized based on relative species numbers (top) and sampling density (bottom). (B) Change in size relative to sampling density-Terrestrial areas oversampled more than average relative to size are coloured orange-red-black, those undersampled green-blue. Graph shows relative size change based on increases or decreases relative to average sampling latitudinally per unit area.
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Fig. 4A-B. Hurlbert’s index (ES50) richness mapping based on GBIF (A) and OBIS (B) for various groups. Diversity patterns on land could only be accurately reconstructed for birds, whereas in oceans most non-coastal areas have insufficient data for most groups. T: Total, Re: Reptilia, Mam: Mammals, Av: Aves, Am: Amphibians, Ar: Arachnids, Art: Arthropods, I: Insects, Ac: Actinopterygii, El: Elasmobranchia, An: Annelids, Ga: Gastropoda, Mai: Malacostraca, Cn: Cnidaria.






Tables

	 
	Ocean
	Terrestrial
	TL500
	Nival
	quart
	DS 1000-1800
	DS>1800

	Actinopterygii
	1.58
	2.4
	0.44
	1.69
	0.32
	
	 

	Amphibia
	0
	2.02
	0.48
	1.39
	0.39
	0
	0

	Annelida
	0.36
	0.42
	0.37
	1.48
	0.12
	0.1
	0.01

	Arachnida
	0.01
	1.17
	1.88
	4.49
	0.68
	0
	0

	Aves
	1.93
	8.04
	1.05
	2.74
	0.23
	0.6
	0.02

	Cnidaria
	0.54
	0.21
	0.03
	0.05
	0
	0.42
	0.01

	Elasmobranchii
	0.61
	0.07
	0.42
	0.25
	0.02
	0.49
	0.02

	Gastropoda
	0.61
	1.41
	3.87
	8.96
	1.24
	
	 

	Malacostraca
	1.48
	0.8
	0.12
	0.47
	0.02
	0.1
	0.01

	Mammalia
	1.2
	3.35
	0.42
	1.35
	0.17
	0
	0

	Reptilia
	0.18
	2.59
	0.19
	0.67
	0.03
	0.4
	0.02


Table 1. Percentage global coverage for terrestrial (including freshwater) and ocean areas at a 5km resolution per-taxon. Coverage of areas 500 m under the treeline (TL500), above the treeline (Nival) and top global quartile (quart) and deep-sea (DS) sampling coverage.
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Materials and Methods
METHODS

A representative sample of vertebrates and invertebrates was selected for terrestrial and ocean systems. All four major terrestrial vertebrate groups were selected (Aves, Amphibia, Mammalia and Reptilia) along with a selection of groups found in both realms: Actinopterygii, Annelida, Arachnida, Cnidaria, Elasmobranchii, Gastropoda and Malacostraca. Whilst many of these groups are more diverse in either oceanic or terrestrial systems, most have representatives in both and show an array of different life-forms (between and within groups, and were selected at certain taxonomic levels to try to control for diversity of life-form) to enable extrapolation to other groups showing similar habits. In total, 742,161,633 records were analyzed, including 38,313,609 of 57,252,510 potential OBIS records for marine systems (80% of animal records, 67% of all records) and 703,848,024 of 1.23 billion potential GBIF records for terrestrial systems (71% of animal records, 57% of all records; details in Data S1, DOIs are listed in Data S2). Number of species to reach 50% of the data was also quantified from GBIF directly.

Terrestrial
All GBIF records for amphibians, birds, mammals and reptiles within GBIF were downloaded on the 19th of April 2019 and other taxa were downloaded on July 3rd. The relationship between species distributions and various environmental parameters (coasts, rivers, cities etc-see below) was examined. Analysis was done for global and national scales and results at a national level are available in supplements, as relationships varied across taxa. For each country, we aggregated the number of records collected via different methods, with specimens and human observations dominant.
GBIF data were cleaned and filtered using taxon-specific lists for terrestrial vertebrates (http://www.birds.cornell.edu/clementschecklist/download/; https://mammaldiversity.org; http://www.reptile-database.org/db-info/news.html; http://research.amnh.org/vz/herpetology/amphibia/index.php), numbers of species per genus were calculated based on this data, and the proportion of extinct species (http://fossilworks.org/) added as this may influence the relationship to roads. 
Roads were downloaded from the GRIP dataset (https://www.globio.info/download-grip-dataset), and distance from roads calculated in ArcGIS in a Cylindrical Equal-areas projection. The same projection was also used to measure distance from the coast (https://gadm.org/download_country_v3.html), distance from rivers (https://hydrosheds.org/page/hydrobasins) and distance to cities (based on reclassifying the lights at night Blackmarble 2016 data (https://eoimages.gsfc.nasa.gov) to show only concentrated aggregations of light, based on testing what threshold of light brightness could be reliably used to define urban masses compared to Nature Vue imagery, based on global comparison of cities and relative brightness). The relationships between each road and coastline and sampling localities were then examined by looking at the number and percentage of records at 0-1km, 1-2.5km, 2.5-5km and over 5km from each.
The change in relationships within protected areas (https://www.protectedplanet.net/) was examined by calculating the number of records within 2.5km of a road inside and outside protected areas, the same analysis was conducted for KBAs (https://www.birdlife.org/key-biodiversity-areas).
The latest versions of ecoregions were used (https://ecoregions2017.appspot.com/) to examine the level of sampling relative to the size and richness of each ecoregion, and ocean realms were downloaded from https://auckland.figshare.com/search?q=realms&searchMode=1; percentage coverage and degree of sampling was calculated in each system. Elevation was downloaded from (https://eatlas.org.au) and average altitude at the four buffer distances was calculated using the zonal statistics function in Arc.
To examine representativeness of sampling for high-altitude biomes, we used two definitions. The first used a simple, standardized metric, using the top quartile of all elevations globally and classing these as high-altitude. The second approach was more representative of high biomes from an ecophysiological perspective, but required a more complex method. This required the integration of several different approaches which functioned better in different parts of the world with the aim of differentiating ecosystems above and below the treeline, and extracting developed and crop ecosystems. Tree density was reclassified to show just forest cover (https://figshare.com/articles/Global_map_of_tree_density/3179986) and non-tree areas above 1000m extracted. Cities and croplands (https://www.croplands.org/) were also removed from analysis. This was found to capture the zone above the treeline exceedingly well (based on testing with high-resolution imagery data) across the Northern Hemisphere above 30 degrees latitude, but over-predicted nival (above the treeline) habitats below this. For the Southern Hemisphere, using a mean temperature of 5.5 oC as a boundary demarcated nival areas well, whereas in the US between 15-50o North a mean of 2.5 oC performed better. These three zones were combined to give a global map of zones above treelines and tested using high-resolution imagery. The elevation of the nival zone was then extracted using a polygon of nival areas, then the lowest elevation of each nival zone calculated using zonal statistics. The region 500m below the treeline was created by subtracting 500 from the lowest treeline altitude for each area. A 10km buffer was marked around each treeline, and used to mask the elevation. The mask was then given the value of the 500m below treeline using zonal statistics and the value of the buffer elevation was mosaicked with the minus 500m elevation mask to retain the highest value. Areas above the 500m limit were then extracted by subtracting the value of the buffer, and the non-zero areas to create a mask. This area was then checked globally to examine this top tier of tree ecosystems.
For the elevation zones and ecoregions, the number of records and degree of coverage was then calculated. For coverage statistics, we gridded the world into 5 and 10km tiles, then assessed what percentage of all tiles had records. This was conducted for each taxa for all analysis where different zones or countries were examined and to understand how well-sampled terrestrial systems were for different taxa. 

Oceanic
For Ocean records, OBIS (https://obis.org) was used to assess sampling and coverage (downloaded on 3rd July, See Supplemental Data 2). Overall sampling was calculated on the 5km and 10km grids overall, for each country’s Exclusive Economic Zone (from the Convention for the Conservation of Antarctic Marine Living Resources: https://data.ccamlr.org/sites/default/files/eez-shapefile-EPSG102020_0.zip), and for each marine realm (Costello et al. 2017: https://objectext.auckland.ac.nz/figshare/9737926/MarineRealmsShapeFile.zip).
The level of GDP per capita for each territory was calculated and compared to the percentage coverage of the Exclusive Economic Zone to the GDP. Data on exclusive economic zones was downloaded from Worldbank (https://data.worldbank.org/indicator/NY.GDP.MKTP.CD), and other sources were used when no published data were available on a country or territory. GDP was compared to coverage in each country in addition to oceanic exclusive economic zone, and to the percentage of results from different sources. We also compared the percentage of records via human observations or specimens direct to GDP using the same approach. To collate tourist numbers, we used https://www.indexmundi.com/facts/indicators/ST.INT.ARVL/rankings ; https://www.tourismdashboard.org/wp-content/uploads/2016/11/GlobalTourismDashboard2016-Infographic-1024x726.png) for the majority of countries, then filled in missing countries using national tourism statistics numbers or other reliable sources to the nearest available year (2013-2017) (Supplemental Data S2).
To understand the level of coverage for the deep-sea, the same SRTM was used as for terrestrial ecosystems and classified into depths of 1000m to 1800m (Webb 2010) and below -1800m, more indepth analysis of how marine diversity varies with depth is available from Costello & Chaudhary, 2017. For the groups under study, the records where depths were recorded were then filtered to provide a dataset with only species records which included depths. Records corresponding to the two depth cutoffs were maintained and the number of records and coverage levels calculated for the two zones.
For Marine Protected Areas (MPA) we calculated the percentage coverage for each group within the areas using the shapefiles from Protected Planet and the tabulate area tool in ArcMap 10.3.

ES50-Hurlberts index
As in many areas, too few records exist for much of the world to meaningfully signal species richness using standard methods. However, certain statistical techniques can recapture biodiversity patterns if certain assumptions are met. The Hurlbert index (Bandeira et al., 2013) calculates how many species might be found in a sample of 50 records, based on a large (to allow for multiple runs) and representative selection (i.e. lacking in spatial or taxonomic bias) of records. It repeatedly records the data and calculates the mean and error for the number of species in, for example, 50 records.

















Supplementary Text
Details of trends and patterns
Supplement Note 1
Spatially, the relationship between species recorded localities and roads varies, islands frequently have fewer localities recorded close to roads, but many records (with the exception of amphibians) fall close to the coast. Mongolia and Western Sahara (probably because of few mapped roads and little data) have the fewest records in the immediate vicinity of roads across taxa, though many highly-forested areas also show only a small percentage of localities in the vicinity of a road.
Looking at this another way, we can also examine these trends to identify which countries have greatest number of genera records either entirely inside or entirely outside 2.5km of the roads to identify species which are most disturbance averse or most generalist. When islands are excluded, then for Amphibians the countries with the highest percentage of genera with none of their range within this 2.5km buffer are Mongolia, Iceland and Brunei. For Birds, other than Antarctica only some islands have significant numbers of genera with none of their range within 2.5km of a road, with Western Sahara showing the highest level at 36.4%, far below that of other taxa. For mammals the region with the smallest proportion of its range within 2.5km was in Kyrgyzstan at 69%, followed by Bosnia and Herzegovina at 66.7%. For Reptiles, Western Sahara at 100% and Mongolia at 66.7% are the least-biased, non-island areas.
For the greatest levels of bias in the Amphibians, 100% of localities fell within 2.5km of a road in Lichenstein, Malta, Gambia, Dijibouti, Libya, Bahrain, Greenland, Palestine, Yemen and a number of islands. For Birds, only the Holy See, Luxembourg and San Marino have over 99% of their localities within 2.5km of a road. For mammals Lichenstein, Luxembourg, Swaziland, Monserrat and San Marino have 100% of localities within 2.5km of a road. Reptiles have 100% of their localities in Liechtenstein, Latvia and Burundi within 2.5km of a road.
Unsurprisingly not all roads have the same level of bias, and thus the relationship between sampling intensity and developed areas (predominantly urban areas) was explored, showing that 70-85% of records were within 5km of a city, and almost 100% was within 60km across taxa. Thus, not only are records clustered around roads, but most of these roads are in the areas where disturbance is likely to be highest.
Coastal areas have varying levels of sampling by taxa, with the exception of islands (i.e. only seven regions have an average of 50% or more of recorded amphibian localities within 2.5km of the coast, and all of these were islands, whereas 132 had no recorded localities within 2.5km of the coast). For birds, with the exception of Niger, coasts only have a significant proportion of species localities near them on islands (over 70%) though of the 39 areas with over 50% of localities within 2.5km of a coast, only two others (Bahrain and Libya) are not islands. Mammals and reptiles show the same patterns, though to a lesser degree than in the case of birds (likely due to the large numbers of coastal birds, and lack of equally-rich equivalent groups in other taxa).
Species known from fossils also have a very different relationship with roads to extant genera, especially in reptiles. In extinct reptiles, over 30% of records were over 5km from a road, with around 10% for birds and amphibians and 17% for mammals. Relationships between recorded localities with coasts or rivers remained consistent across extinct and extant taxa. 
When the distribution of species with at  least 50% of their localities over 5km of a road are examined, extinct genera consistently show a greater percentage of species with more records at over 5km of a road, with this reaching over 3% of extinct bird genera showing over 90% of their ranges over this.
Species sampling intensity
Based on detectability, some groups have vastly more records per species than others. For example, in the birds, the ducks (Anatidae) have far more records per species than any other group, whereas Stigiforme (owls) have some of the lowest. For mammals, common species like the Lagomorphs have huge numbers of records for relatively few species, as do the carnivores, whereas the number of localities for groups like the Eulipotyphla (hedgehogs, etc.) increase more slowly. In amphibians, ranids are the most well-sampled for anura and Strabmantidae the least, for other amphibian groups only Plethodontidae is reasonably sampled. For reptiles, Crocodiles, Phrynosomatidae and Teiidae are the best sampled for their diversity, whereas Gekkonidae is one of the most poorly-sampled. For all these groups’ detectability and tolerance to disturbance will impact on perceived patterns of diversity.
Endemism and hotspots	
For genera showing over 50% of distributions over 5km from a road, further characteristics were examined, though unsurprisingly many of these represent monotypic genera, thus under-representing the true extent of species limited to the least-accessible regions. Across taxa, the majority of genera with at least half of their ranges over 5km from roads were in forests or in some cases montane and scrub habitats, with high numbers in northern South America and New Guinea. For birds, around 39% of species are monotypic, 56% of species have 1-2 species within their genera, and only 12% have more than 10 species. A number of birds predominantly found in areas far from roads in Hawaii are extinct or endangered. Species endemic to forests, and flooded forests were often restricted to areas far from roads, though only 1.7% of genera (39) were restricted. For mammals, 3.8% of extant genera have at least half their records over 5km from a road. In addition to forests, various antelope and rodent genera in parts of Northern Africa are predominantly found at significant distances from roads. Indonesia and New Guinea also have many mammal genera found almost exclusively away from roads. For amphibians, 5.3% of extant species are largely over 5km from a road. The majority of these species are in the Amazon, or slopes of the Andes, with a number specialized to Tepui habitat in South America. In fact, five of the ten groups with over 800% of records over 5km from a road are endemic to Tepui. For reptiles, only 1.9% of genera are largely limited to areas away from roads, with many of these endemic to northern South America, Madagascar and Indonesia-New Guinea.

Supplemental Fig.S
Fig. S1.
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Fig S1. Sampling (S) and generic richness (Number of genera) (D) per administrative area based on area cartograms of GBIF data. A) Amphibians, B) birds, M) mammals and R) reptiles.


Fig. S2.

Fig. S2a. Relationship of GDP per capita for a territory with the percentage coverage of sampling in the exclusive economic zone at a 5km resolution.

Fig. S2b. Country percentages of human-observed and specimen data relative to the percentage within 2.5km of a road for birds.



Fig. S3.
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Fig. S3. Average elevation at different distances from roads, based on distance zones.


Fig. S4

Fig. S4. Distance from road. Average percentage for all genera of records for total data at different distances. 


Fig. S5


Fig. S5a & b. Percentage of marine records at different distances from the coast A) Total, B) Average per genus (smoothing out the impact of highly-sampled species of mammals and elasmobranchs).


Fig. S6.
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Fig. S6. Levels of spatial bias by country. Darker colors indicate higher levels of bias. A) amphibians, B) birds, M) mammals and R) reptiles


Fig. S7.


Fig. S7a and S4b. Percentage of records at different distances from cities. A) Overall and B) Average per genus.


Fig. S8
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Fig. S8. Percentage of records within 2.5km of a city for terrestrial vertebrates. Darker colors indicate higher percentages. A) amphibians, B) birds, M) mammals and R) reptiles.


Fig. S9.

Fig.s S9a-e. Sampling intensity. Records relative to diversity for each group. 
Fig. S9a. Birds: number of records per species varies massively by genus, with groups like ducks having many more records than other, larger groups.

Fig. S9b. Mammals: common species like Lagomorphs have huge numbers of records for relatively low numbers of species, as do the carnivores, whereas the number of localities for groups like the Eulipotyphla increase far more slowly.

Fig. S9c. Reptiles.


Fig. S9d. Anura.


Fig. S9e. Caudata and Gymnophona.


Fig. S10.
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Fig. S10. Percentages of area (inner ring), sampling (middle ring) and species (outer ring) for vertebrates across terrestrial zones.




Tables S
Table S1.

	
	Ocean
	Ocean
	Terrestrial
	Terrestrial

	
	5km_%
	10km_%
	5km_%
	10km_%

	Aves
	1.93
	3.85
	8.04
	15.45

	Actinopterygii
	1.58
	4.02
	2.40
	6.48

	Malacostraca
	1.48
	3.76
	0.80
	2.36

	Mammalia
	1.20
	3.34
	3.35
	8.25

	Gastropoda
	0.61
	1.92
	1.41
	4.03

	Elasmobranchii
	0.61
	1.53
	0.07
	0.28

	Cnidaria
	0.54
	1.73
	0.21
	0.81

	Annelida
	0.36
	1.17
	0.42
	1.31

	Reptilia
	0.18
	0.62
	2.59
	6.81

	Arachnida
	0.01
	0.03
	1.17
	3.56

	Amphibia
	0.00
	0.00
	2.02
	5.68


Table S1: Spatial coverage of each taxa at 5 and 10km resolutions


Table S2

	Scientific name
	%GBIF
	%animals
	%birds

	Anas platyrhynchos
	0.78
	1.02
	1.18

	Sturnus vulgaris
	0.78
	1.02
	1.17

	Larus argentatus
	0.78
	1.01
	1.16

	Zenaida macroura
	0.74
	0.96
	1.11

	Turdus migratorius
	0.73
	0.96
	1.10

	Corvus brachyrhynchos
	0.73
	0.96
	1.10

	Cardinalis cardinalis
	0.67
	0.88
	1.01

	Passer domesticus
	0.65
	0.85
	0.98

	Branta canadensis
	0.61
	0.80
	0.92

	Cyanocitta cristata
	0.60
	0.78
	0.90

	Melospiza melodia
	0.57
	0.74
	0.85

	Spinus tristis
	0.55
	0.72
	0.83

	Agelaius phoeniceus
	0.55
	0.71
	0.82

	Total
	8.74
	11.39
	13.13


Table S2: Top ten vertebrates in GBIF and percentage of records





Table S3
	Group
	5%
	10%
	25%
	50%

	Actinopterygii
	0.01
	0.02
	0.14
	1.15

	Amphibia
	0.02
	0.05
	0.31
	1.70

	Annelida
	0.02
	0.06
	0.28
	1.81

	Arachnida
	0.02
	0.05
	0.19
	1.67

	Aves
	0.04
	0.08
	0.31
	1.22

	Cnidaria
	0.02
	0.07
	0.45
	7.01

	Elasmobranchii
	0.09
	0.09
	0.26
	1.39

	Gastropoda
	0.01
	0.04
	0.31
	3.91

	Malacostraca
	0.00
	0.01
	0.07
	1.78

	Mammalia
	0.03
	0.06
	0.25
	1.31

	Reptilia
	0.05
	0.10
	0.46
	2.32


Table S3a. Percentage of species needed to account for different percentages of records for each taxa in GBIF. Percentages of 5-50% of records were explored for each group.

	Taxa
	N_singletons
	N_More
	Total_species
	% species singleton

	Mammalia
	5
	121
	126
	3.97

	Aves
	29
	551
	580
	5.00

	Elasmobranchii
	60
	964
	1024
	5.86

	Reptilia
	5
	78
	83
	6.02

	Actinopterygii
	956
	13824
	14780
	6.47

	Cnidaria
	1097
	6601
	7698
	14.25

	Malacostraca
	3640
	17324
	20964
	17.36

	Gastropoda
	3092
	13822
	16914
	18.28

	Annelida
	2103
	6324
	8427
	24.96

	Arachnida
	71
	72
	143
	49.65


Table S3b. Percentage of species represented by a single record using OBIS data.

Table S4.
	
	Sea      (%)
	Records (%)
	Species (%)
	Genera (%)

	Open Ocean
	65.08
	31.57
	79.24
	90.73

	Seaways
	32.57
	50.03
	80.43
	88.79

	Busy Routes
	2.35
	18.40
	41.26
	64.00


Table S4. Sampling and species richness in the Open ocean, Seaways and the Busiest shipping routes.



Table S5.
	group
	TL500 records
	Nivel records
	Quart records
	%records 1000_1800
	%records over_1800

	Actinopterygii
	1.8
	0.19
	0.42
	0.71
	0.32

	Amphibia
	2.82
	0.55
	4.81
	/
	/

	Annelida
	2.25
	0.27
	0.19
	0.58
	1.02

	Arachnida
	5.76
	0.69
	1.64
	0.54
	4.09

	Aves
	1.3
	0.18
	1.28
	/
	/

	Cnidaria
	3.04
	1.43
	1.15
	5.12
	3.24

	Elasmobranchii
	0.28
	0.08
	0.1
	1.05
	1.03

	Gastropoda
	2.34
	0.38
	0.63
	0.68
	1.23

	Malacostraca
	1.58
	0.38
	0.37
	0.73
	0.76

	Mammalia
	4.05
	1.02
	4.22
	0.01
	0.07

	Reptilia
	1.46
	0.46
	2.83
	0.07
	0.72


Table S5. Percentage of global records in the deep sea and high mountains



Table S6.
	Group
	%PA
	%MPA
	T_kba
	M_kba

	Actinopterygii
	3.74
	3.67
	4.44
	4.89

	Amphibia
	3.41
	0
	4.74
	0

	Annelida
	0.97
	1.09
	1.02
	1.35

	Arachnida
	2.31
	0.02
	2.83
	0.03

	Aves
	11.94
	4.73
	15.88
	6.57

	Cnidaria
	0.48
	1.63
	0.56
	2.47

	Elasmobranchii
	0.23
	1.53
	0.26
	2.43

	Gastropoda
	2.6
	1.47
	3.19
	2.06

	Malacostraca
	1.67
	2.99
	1.86
	4.17

	Mammalia
	4.56
	3.05
	7.85
	4.41

	Reptilia
	4.56
	0.65
	5.98
	0.3


Table S6. Percentage coverage of records in protected areas and KBAs.



Table S7.

	 
	% all coverage group
	% all coverage ocean

	 
	%coverage Busy Route
	% coverage Sea Way
	% Open Ocean coverage
	%global coverage Busy Route
	% global coverage Sea Way
	Open Ocean coverage

	Actinopterygii
	13.76
	68.71
	17.52
	0.22
	1.09
	0.28

	Amphibia
	0.33
	1
	0.99
	/
	/
	/

	Annelida
	12.68
	55.41
	31.92
	0.05
	0.2
	0.12

	Arachnida
	9.82
	49.78
	40.4
	0
	0
	0

	Aves
	6.88
	37.83
	55.29
	0.13
	0.73
	1.07

	Cnidaria
	12.94
	60.42
	26.64
	0.07
	0.33
	0.14

	Elasmobranchii
	10.89
	66.61
	22.49
	0.07
	0.41
	0.14

	Gastropoda
	11.16
	55.01
	33.83
	0.07
	0.34
	0.21

	Malacostraca
	11.1
	53.95
	34.95
	0.16
	0.8
	0.52

	Mammalia
	9.64
	50.53
	39.84
	0.12
	0.61
	0.48

	Reptilia
	14.8
	75.64
	9.57
	0.03
	0.14
	0.02


Table S7. Coverage and sampling of shipping routes. Percentage per group shows where the data from each group originated and the proportion in each of the three Marine zones. All coverage indicates the actual percentage of the ocean with data for the group with data for each of the three zones.




Table S8.
	
	meangen
	meangen
	Total
	Total

	Group
	%pa
	%npa
	%pa
	%npa

	Reptiles
	73.69
	79.52
	75.56
	78.85

	Mammals
	65.20
	73.02
	75.45
	75.97

	Birds
	74.20
	80.37
	76.21
	81.27

	Amphibians
	72.28
	80.16
	79.97
	87.36


Table S8. Percentage of records within 2.5km of a road inside and outside protected areas, average per genus (when each genus is analysed separately and then the average taken) and average for all data combined. Genus averages are useful in the case of a subset of species being more sampled and therefore changing overall patterns based on all data if they show different trends than the majority of species.




Data S1. (Separate file)
Table SM1
	group
	db
	Records
	Species
	Genera
	Family

	Actinopterygii
	GBIF
	27861662
	35671
	6086
	713

	Amphibia
	GBIF
	5234568
	8057
	1222
	166

	Annelida
	GBIF
	2756691
	15606
	2350
	174

	Arachnida
	GBIF
	3469728
	48469
	9603
	888

	Aves
	GBIF
	612687229
	17418
	3769
	293

	Cnidaria
	GBIF
	2124107
	18160
	4099
	599

	Elasmobranchii
	GBIF
	1705459
	1830
	437
	81

	Gastropoda
	GBIF
	8055108
	88856
	9598
	742

	Malacostraca
	GBIF
	3939057
	35829
	6505
	747

	Mammalia
	GBIF
	30253512
	18054
	6824
	664

	Reptilia
	GBIF
	5760903
	16314
	5648
	632

	Actinopterygii
	OBIS
	20270129
	14760
	3154
	432

	Amphibia
	OBIS
	4
	2
	2
	2

	Annelida
	OBIS
	2970751
	8338
	1391
	117

	Arachnida
	OBIS
	6414
	144
	130
	62

	Aves
	OBIS
	4568952
	574
	200
	65

	Cnidaria
	OBIS
	1695577
	7739
	1584
	331

	Elasmobranchii
	OBIS
	1856730
	1022
	196
	55

	Gastropoda
	OBIS
	1425477
	17033
	2898
	360

	Malacostraca
	OBIS
	4071155
	20771
	4332
	547

	Mammalia
	OBIS
	1256388
	127
	69
	22

	Reptilia
	OBIS
	192032
	77
	37
	12


Data S1. Species sampling data used in analysis



Data S2.

	Group
	Last visited date
	ID

	Actinopterygii
	07/03/2019
	0005792-190621201848488

	Amphibia
	04/19/2019
	0001658-190415153152247

	[bookmark: _Hlk24900135]Annelida
	07/03/2019
	0005762-190621201848488

	Arachnida
	07/03/2019
	0005788-190621201848488

	Aves
	03/12/2019
	0000487-190306134739812

	Cnidaria
	07/03/2019
	0005786-190621201848488

	Elasmobranchii
	07/03/2019
	0005794-190621201848488

	[bookmark: _Hlk24900098]Gastropoda
	07/03/2019
	0005764-190621201848488

	[bookmark: _Hlk24900093]Malacostraca
	07/03/2019
	0005758-190621201848488

	[bookmark: _Hlk24900129]Mammalia
	04/19/2019
	0001653-190415153152247

	[bookmark: _Hlk24900065]Reptilia
	04/20/2019
	0001656-190415153152247


Data S2a. GBIF DOI links and download dates

	Node ID
	ID

	AfrOBIS
	14fc439c-707d-41d6-a3d4-b9d2696205fe

	Antarctic OBIS
	dc6c6ea2-83f5-4b18-985a-9efff6320d69

	Arctic OBIS
	da50007b-7871-46cf-8530-441b5836d2c1

	Caribbean OBIS
	8385435b-bcf5-4bec-b827-8b480163d479

	ESP OBIS
	fd3a5df5-6a6f-46ca-a9c6-e61896a3f355

	EurOBIS
	4bf79a01-65a9-4db6-b37b-18434f26ddfc

	Fish OBIS
	dcb0c76d-46a1-4e07-9a69-98cf3fd67576

	HAB OBIS
	33dec23c-af65-4fb1-a437-79543c562ef0

	IndOBIS
	1a3b0f1a-4474-4d73-9ee1-d28f92a83996

	MedOBIS
	1ad35eb9-c615-4733-864a-b585aebcfb70

	OBIS Argentina
	464a96d8-c17e-4bbb-b6b8-778e1fb687c4

	OBIS Australia
	2a57cd59-6799-4579-955e-27c9af97aea4

	OBIS Black Sea
	bdb3b59b-7dad-4c06-a2d6-3e576158cc4c

	OBIS Canada
	7dfb2d90-9317-434d-8d4e-64adf324579a

	OBIS China
	372be6e4-842d-414c-a485-ccfb20948450

	OBIS Colombia
	d2f71b1b-9138-4aba-ad8f-8327ac3d041e

	OBIS CPPS
	ab4338af-28d1-402b-a01a-4caa41f90fc3

	OBIS Deep Sea
	6f3223e3-50a6-4ba5-b02c-0037ae3863ce

	OBIS Indonesia
	f58e93e1-bfb6-46e2-9000-46c6eb0505ba

	OBIS Japan
	0d07a0ea-9c75-48e8-b3fd-c28d653f4270

	OBIS Kenya
	aa56c74b-90ba-461d-b117-2b384571993b

	OBIS Malaysia
	52486ef2-e094-4e8b-af77-6d434cf30ef2

	OBIS-SEAMAP
	573654c1-4ce7-4ea2-b2f1-e4d42f8f9c31

	OBIS Secretariat
	310922b4-9d0c-4de1-92d7-9b442d34765b

	OBIS Senegal
	a31658c6-e934-4e48-bc5b-8da1dccabba6

	OBIS UK
	f92d5d7f-47a6-4605-9fd0-a8538dfde3fd

	OBIS USA
	b7c47783-a020-4173-b390-7b57c4fa1426

	Oceans Past Initiative
	307cc0a7-238f-4dd5-8e5b-25e0310d983d

	Ocean Tracking Network
	68f83ea7-69a7-44fd-be77-3c3afd6f3cf8

	PEGO OBIS
	066e070a-04ca-4cee-acb3-66379fe49d49

	SEA OBIS
	e19d3c02-134f-45b8-9577-e34e8d89cc22

	SWP OBIS
	6c17c09e-5cc2-4d5a-8463-e866731d35a1


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Data S2b OBIS: For OBIS data, the ‘robis’ package was used in R to download OBIS data node by node. Here is the node ID (last visited date: 07/01/2019) 

5.7052297939778134	3.7053979871912168	1.2500924624602412	11.272745204398641	5.3357626236335243	9.5569210306643075	5.0710799915128373	14.450680601251531	5.5915721231766611	0.63081009296148738	14.005095777010327	0	22.338123622111539	1.4925373134328357	9.0109245545861132	5.6547619047619051	1.5050526768436896	1.7322834645669292	95.87155963302753	11.27554615926709	2.9057406094968106	3.7788663400979701	6.2381852551984869	1.7326896369287743	4.4190147450568418	5.5651176133103846	2.7602070155261642	3.8624338624338632	1.2696800406297613	6.140350877192982	12.444666302484601	3.4736270785019978	2.0635489458281073	2.1881838074398252	100	1.3307468477206597	15.153933607896578	1.8850534736109905	0.76802624711058087	2.3928832835988962	0.42786329246021387	48.888888888888886	5.9232226822934946	8.9772219740955777	0.21203738682199824	7.9719575164770591	19.674850696748507	2.979454118214135	12.007442354973751	3.8387715930902107	1.3462347496844762	18.198874296435267	66.391333784698716	16.666666666666664	17.592592592592592	4.1129405541228587	4.5066575623079546	0.13759784735812133	5.4344358183558441	3.5234451463653351	12.410071942446042	2.6468901089895924	3.6830702568864129	14.632352941176471	26.236927673785043	8.7939841089670825	2.6036705404203975	1.6302238323198344	18.963185574755823	64.745111908250394	20.139807292650673	4.2116428219042916	7.1499503475670316	6.9656802609137962	2.3148148148148149	13.175122749590837	74.649350649350652	2.8449033391915641	90.476190476190482	1.7266255114832423	4.3850088035549595	2.5319113789019516	9.1515729265967583	14.064143007360672	1.9754529514903565	11.58104517271922	91.457286432160799	4.3214372420490408	6.5958815958815959	4.4571224817257979	6.5770718794542855	2.1328867582513644	39.085276315318225	2.8210670003412579	0.91632781627627291	12.881319536712699	2.2308028558939239	1.7455264933419983	2.4159983757994117	0	52.050089445438289	0.253214835410357	9.6829477292202224	11.609203693017887	3.9184268026219957	2.813434148056972	2.3414298665166151	2.1431933581035745	0.88693506092858243	70.072992700729927	0.51279283169599488	100	29.456480425693655	4.5012953367875648	0	10.542430882838531	7.4509803921568629	27.685546875	2.268041237113402	2.5106256795492734	0.62201232505903359	56.557377049180324	14.527705127425339	6.6507059777178732	3.7271676300578038	1.8692503425327851	1.2100677637947725	2.2411128284389488	0.41617704661182919	18.87366818873668	13.290446208595675	23.351548269581055	100	9.3754792909780083	0.46305798898184708	100	5.2478134110787176	7.9470198675496677	4.9609140108238119	4.3357742749575934	0.92213114754098358	7.6435192714262481	0.83823647940678647	12.525592761376394	9.9154103281260664	15.637929729079724	5.8025535795713621	2.3635340461451886	0.58423310161218756	1.9828591713575741	1.7519986392243578	1.1285421963167359	24.812303221118917	0	1.9234035326086956	2.10948754887837	0.95817061878497523	13.725490196078431	0.61547069520212616	10.986881335718545	1.9102423703948594	8.1855157609309686	2.5539764286421707	0.11053298466017847	45.053868756121453	12.709802208772697	0.65406714125682075	13.706908391704436	2.3605150214592272	22.881355932203391	100	0.26105765644812412	5.1062809653188435	26.646341463414629	0.97190907907326618	28.571428571428569	47.159090909090914	0.48585157501334758	17.048346055979643	9.7946287519747237	61.834319526627226	7.9407806191117096	0.96834264432029793	2.2771829286683762	3.1411984242172926	5.592233009708738	3.3557046979865772	36.923076923076927	6.7036736500442604	2.9057187017001547	68.965517241379317	36.666666666666664	19.047619047619047	45.45454545454546	1.0163628292847193	15.017403309545571	18.605679526310681	4.4748945956305102	24.129635816906113	1.3482101348210136	3.8200339558573853	12.493038797104139	5.5390572956550432	27.842711638003003	0.4	3.4657195135076959	3.8291302110138958	3.5770603369574236	4.7001620745542949	0.20782019704433499	2.3152865123142328	0.70234444554357489	7.850048061518744	1.0452333753829519	14.241928892521456	1.3611416026344676	0	2.3556231003039514	0.40308045223660494	19.660161954068762	3.0134813639968279	75.030188679245285	55.712997444932455	13.799741235128909	34.125	4.8451548451548447	1.7071670255306057	6.1163343320590968	1.0434328942219904	0.3524585427861559	16.679007774898185	6.7502021018593368	3.3948476018685536	0.69204152249134954	4450	4055	2100	4247	18861	14803	14400	3937	25655	7392	57613	4146	17398	0	29825	23688	1492	16494	43289	5077	826	102192	22500	9821	31917	28291	8218	1382	1452	44974	19821	3245	65472	28952	0	15347	8682	0	0	0	18659.240000000002	6302	1330	17798	11734	13177	0	8433	19586	25790	457.85	57533	1928	6719	7052	2279	0	6273	2000	3889	9850	1147	19793	55822.9	96200	720	5382	45670	38415	18313	19807	7221	2674	709	3875	44976	2046	92843	1685.17	18198	49398	10451	11556	35562.57	4471	52500	803	724	4555	776	51277	0	2480	0	73060	1923	3847	5680	4756	69604	4176	42452	32747	1662.44	5130	0	38220	0	57000	0	4196	8756	1508	28897	15625	8778	584	3942	16450	57686	517	340	9951	11151	29137	3753	11314	1129	13163	19423	8967	3188	165421	3620	11582	3070	426	1257	5227	10045	48754	35815	42936	2222	1969	15066	24619.640387275242	685	22572.38	75295	1239	15267	1534	13417	2946	0	15088	2667	6572	2989	0	13786	18882	6652	28451	63506	0	10565	457.85	23858	10763	10956	24200	43905.29	9247.7099999999991	16818	9607	39778	6980	4356	1921	20761	1333	0	0	15693	495	56737	26300	23840.86	23296	1982	6151	30025	28354	4184	2967	6757	9096.52	54043	831	25026	934	6595	614	6275	3950	16145	7800	3475	10546	6585	28689	3924	2536	40699	39758	60055	63971	34954.97	17120	3128	7977	2342	0	3800	2500	990	11834.75	% coverage 


GDP per Capita



Bird

bird_ho	y = 0.2386x + 52.497
R² = 0.0471
*

100	100	98.088950999999994	99.765679000000006	99.735215999999994	94.961647999999997	97.405285000000006	97.331766999999999	99.366274000000004	98.941997000000001	99.502508000000006	98.192171000000002	95.133150000000001	96.130039999999994	99.971715000000003	98.615689000000003	97.889801000000006	99.743005999999994	99.944896	98.659317000000001	92.330203999999995	71.928082000000003	98.148132000000004	99.899114999999995	98.869906	99.980401000000001	99.218971999999994	98.856871999999996	98.721337000000005	82.642270999999994	99.964080999999993	51.292259999999999	92.502602999999993	97.715937999999994	98.352759000000006	98.226172000000005	57.872508000000003	99.224633999999995	96.555088999999995	21.946372	91.959121999999994	99.986289999999997	97.032071000000002	97.329273999999998	99.056558999999993	96.528036	29.411034000000001	77.805813000000001	85.178154000000006	98.580489	95.168850000000006	100	99.652849000000003	89.759635000000003	92.061828000000006	91.440703999999997	99.745835999999997	74.998452999999998	96.441817	98.151550999999998	99.347046000000006	90.245818	95.639461999999995	70.247674000000004	94.714653999999996	99.825327999999999	75.864277000000001	98.996619999999993	95.288048000000003	88.785047000000006	89.431866999999997	91.201858999999999	97.876562000000007	88.849817999999999	79.969862000000006	99.801271999999997	86.776859999999999	90.415130000000005	99.987785000000002	99.607061999999999	94.704480000000004	91.617253000000005	94.107386000000005	96.066523000000004	99.096857	98.268621999999993	96.586377999999996	98.549921999999995	98.690365	99.662791999999996	90.832926	99.618877999999995	53.925221000000001	84.375	81.933696999999995	98.219345000000004	99.103780999999998	92.752075000000005	97.198088999999996	90.064745000000002	98.322979000000004	89.834524999999999	79.804818999999995	92.518056999999999	94.778417000000005	45.786062000000001	85.205215999999993	42.1875	99.542923999999999	95.903389000000004	92.519589999999994	90.966386999999997	88.624354999999994	99.792492999999993	84.571938000000003	62.366328000000003	73.694174000000004	97.727512000000004	88.743183999999999	88.001424999999998	84.578896	7.5565689999999996	96.285095999999996	96.239526999999995	96.241162000000003	69.855870999999993	96.668429000000003	97.612177000000003	84.885570999999999	96.905963	92.841999999999999	98.516806000000003	90.583731999999998	74.603729999999999	86.376219000000006	95.859689000000003	86.377708999999996	95.071549000000005	97.550556	99.205608999999995	94.722572	97.836989000000003	52.643431999999997	34.062612999999999	92.689509000000001	96.378257000000005	85.533230000000003	98.842625999999996	93.186217999999997	92.253761999999995	71.835374999999999	0.57581599999999999	61.959052	93.494935999999996	97.523105000000001	64.156718999999995	87.317863000000003	90.786365000000004	98.089899000000003	98.330522999999999	23.035153000000001	92.522875999999997	68.889210000000006	94.669129999999996	70.716683000000003	74.642160000000004	70.812759	86.850375999999997	92.721778999999998	85.331367	97.302941000000004	95.502235999999996	39.629049000000002	78.518201000000005	24.502566999999999	96.704108000000005	55.691439000000003	98.426299999999998	67.331954999999994	68.917535000000001	65.661807999999994	95.684870000000004	61.851536000000003	48.493003000000002	30.639614999999999	95.248604	76.820335999999998	93.339371999999997	48.344161	86.619247999999999	98.010029000000003	97.641075000000001	79.187517999999997	57.154418	97.428404999999998	99.227956000000006	63.484447000000003	93.647512000000006	72.506721999999996	99.137127000000007	79.563068999999999	96.783681000000001	31.486511	66.891891999999999	79.358716999999999	82.679697000000004	94.444444000000004	95.093851000000001	19.983038000000001	96.687117000000001	78.351702000000003	99.353740999999999	45.672131	90.255975000000007	64.110336000000004	56.676200999999999	85.527186999999998	83.792552000000001	98.814604000000003	89.280257000000006	72.727272999999997	0	42.857143000000001	98.504688000000002	47.744368999999999	27.965318	54.347825999999998	7.7179180000000001	79.963937000000001	69.948858999999999	80.910543000000004	85.414275000000004	91.614368999999996	48.415492999999998	82.762026000000006	89.601459000000006	84.052353999999994	61.944454999999998	91.797410999999997	91.546518000000006	89.988991999999996	34.235334000000002	84.763772000000003	100	100	38	88	13	100	100	83	88	63	96	48	79	63	52	100	89	100	61	79	89	12	87	69	68	43	96	97	94	89	68	36	85	52	86	85	76	94	76	72	70	70	78	86	89	79	96	86	91	17	83	90	52	76	25	96	80	97	89	75	67	53	78	68	63	3	86	88	88	2	62	68	63	70	37	65	79	82	85	92	95	92	43	64	88	84	83	81	67	94	58	50	49	96	66	79	95	92	98	86	77	85	94	96	90	97	99	38	90	91	91	67	80	70	58	70	79	99	91	85	75	81	93	82	67	75	77	100	86	80	93	63	89	42	62	86	89	56	74	90	91	78	73	85	79	79	87	74	92	68	60	71	25	74	83	85	67	99	75	87	91	100	92	37	45	56	55	73	84	86	93	39	84	74	91	73	41	91	84	48	54	63	92	81	26	93	91	52	71	73	72	56	45	92	74	37	88	84	86	83	87	74	21	55	59	84	63	96	58	69	66	98	74	2	76	85	91	68	39	25	0	68	11	14	10	28	25	56	100	86	9	74	29	91	82	54	21	76	82	88	62	87	88	bird_spec	y = -0.2652x + 75.135
R² = 0.0254
*


0	0	1.0093179999999999	0.19297	0.26478400000000002	0.82934200000000002	0.454679	0.51932999999999996	0.52263499999999996	1.0350820000000001	0.47666900000000001	1.7580070000000001	4.8668500000000003	3.730553	2.8285000000000001E-2	0.153812	2.0515829999999999	0.253992	3.1656999999999998E-2	1.324222	0.283028	0.86299999999999999	0.42206900000000003	9.2313000000000006E-2	0.162134	1.5679999999999999E-2	0.37865599999999999	0.45483200000000001	9.0800000000000006E-2	2.15435	2.3379E-2	47.675282000000003	3.5134409999999998	1.483921	0.34950100000000001	0.22858000000000001	0.32536100000000001	0.13608500000000001	0.111362	0.286298	6.2029629999999996	6.3530000000000001E-3	0.400036	0.65389699999999995	0.120893	2.3861240000000001	0.27874100000000002	1.4304730000000001	1.87619	1.0872850000000001	1.4902059999999999	0	2.0421000000000002E-2	2.4843310000000001	6.4153390000000003	0.68063600000000002	0.19828399999999999	0.28097499999999997	3.3263790000000002	0.55943600000000004	0.63578800000000002	9.7070600000000002	0.31927499999999998	7.1710890000000003	2.1171760000000002	0.17467199999999999	17.883056	0.78098100000000004	2.1840069999999998	5.7632399999999997	10.451779999999999	8.0787960000000005	2.0021110000000002	10.844901999999999	19.001148000000001	1.4905E-2	13.223140000000001	1.14219	1.0449E-2	0.37506699999999998	0.98506700000000003	8.0664999999999996	5.849005	3.2187239999999999	0.74667399999999995	1.6719390000000001	0.74430099999999999	1.450078	1.3076270000000001	0.29774699999999998	8.9408019999999997	0.36230099999999998	1.538079	3.2615289999999999	16.795634	0.24141099999999999	0.85544500000000001	6.8765340000000004	2.5928300000000002	8.4132020000000001	1.4344680000000001	8.8756690000000003	8.5941469999999995	4.7038520000000004	4.5709660000000003	17.36899	12.611757000000001	13.585283	0.43329000000000001	3.8470390000000001	6.9772990000000004	8.9285709999999998	6.0131860000000001	0.206874	14.709728999999999	11.79213	14.854869000000001	1.555415	11.167092	11.136799	9.4424060000000001	24.930257000000001	3.6236280000000001	3.4905369999999998	3.2534169999999998	29.469217	1.6802490000000001	2.2209490000000001	14.946315999999999	2.9930479999999999	6.4721289999999998	1.3968579999999999	7.8839540000000001	22.365967000000001	13.234906000000001	4.1403109999999996	12.693498	3.087958	2.3070469999999998	0.72792400000000002	5.0643940000000001	2.1166800000000001	45.270620000000001	20.125710000000002	7.2535020000000001	3.575936	1.2398400000000001	1.0615300000000001	5.9529909999999999	6.8848599999999998	25.127866000000001	6.2380040000000001	3.7132260000000001	2.627453	2.1872630000000002	35.720844999999997	12.622774	9.0842609999999997	1.882814	1.663697	3.8439549999999998	7.4248370000000001	31.103558	4.9836669999999996	27.573208000000001	20.120363999999999	28.141821	11.279919	6.8017089999999998	13.887924999999999	2.682032	3.6052930000000001	58.986415999999998	14.054040000000001	0.74036500000000005	3.0533600000000001	41.439323000000002	0.49582300000000001	30.653386000000001	29.431961999999999	31.545190000000002	3.7496610000000001	37.168109000000001	51.23789	46.045392	4.3882029999999999	22.274882000000002	6.1074630000000001	46.981461000000003	13.037044	1.8844019999999999	2.1907160000000001	20.459229000000001	40.542926999999999	2.4665499999999998	0.69077599999999995	35.059562999999997	5.4248339999999997	27.109185	0.862873	20.223666999999999	3.1132249999999999	34.012312000000001	32.770269999999996	20.494835999999999	16.588902999999998	5.4476000000000004	3.9482200000000001	79.932153	1.1042940000000001	21.085139999999999	0.64625900000000003	53.918033000000001	9.4611789999999996	35.889664000000003	32.756284999999998	13.979839999999999	9.6709849999999999	1.1853959999999999	8.0041089999999997	13.636364	100	57.142856999999999	1.297612	2.6891310000000002	1.4758990000000001	33.695652000000003	9.9576270000000005	15.664550999999999	10.853154	19.089456999999999	1.4016459999999999	7.1297949999999997	24.471831000000002	16.240807	8.1111419999999992	15.413864	37.947145999999996	7.1015139999999999	6.0909380000000004	8.0559229999999999	62.209125	15.07376	100	100	38	88	13	100	100	83	88	63	96	48	79	63	52	100	89	100	61	79	89	12	87	69	68	43	96	97	94	89	68	36	85	52	86	85	76	94	76	72	70	70	78	86	89	79	96	86	91	17	83	90	52	76	25	96	80	97	89	75	67	53	78	68	63	3	86	88	88	2	62	68	63	70	37	65	79	82	85	92	95	92	43	64	88	84	83	81	67	94	58	50	49	96	66	79	95	92	98	86	77	85	94	96	90	97	99	38	90	91	91	67	80	70	58	70	79	99	91	85	75	81	93	82	67	75	77	100	86	80	93	63	89	42	62	86	89	56	74	90	91	78	73	85	79	79	87	74	92	68	60	71	25	74	83	85	67	99	75	87	91	100	92	37	45	56	55	73	84	86	93	39	84	74	91	73	41	91	84	48	54	63	92	81	26	93	91	52	71	73	72	56	45	92	74	37	88	84	86	83	87	74	21	55	59	84	63	96	58	69	66	98	74	2	76	85	91	68	39	25	0	68	11	14	10	28	25	56	100	86	9	74	29	91	82	54	21	76	82	88	62	87	88	% observations


% in 2.5km




rep	d0	d1000	d2500	d5000	41.711294327435283	33.890378970509971	9.9072457100456255	38.820143555045789	mam	d0	d1000	d2500	d5000	35.387063303421613	35.645019198192387	12.791894090865094	16.176023406068442	bird	d0	d1000	d2500	d5000	48.510578208219101	35.509579346575372	7.3523692712328765	8.6274731736301433	amp	d0	d1000	d2500	d5000	44.468844249764402	35.329520814326088	10.547652222431667	9.6539827097078277	Actinopterygii	d0	d1000	d2500	d5000	49.585322328132513	32.152965683702696	6.7918013992459958	19.474118961211431	Annelida	d0	d1000	d2500	d5000	47.744989301806427	36.646184073179541	7.1946163819580207	17.976334571112798	Arachnida	d0	d1000	d2500	d5000	50.550676379500281	35.606502666970762	6.5870519223528365	18.738307059545541	Elasmobranchii	d0	d1000	d2500	d5000	46.370840300381957	32.642065511882997	9.4791110371987397	22.318512776797704	Cnidaria	d0	d1000	d2500	d5000	45.965012110969639	32.140876416933679	7.449978546025549	31.330741910595858	Gast	d0	d1000	d2500	d5000	55.484092805251798	33.37813353046166	5.5837675066309087	13.623450578151983	Mala	d0	d1000	d2500	d5000	54.420099715041118	32.31942736838559	5.7624186893730922	22.624469199669349	



Actinopterygii	0	1	5	10	25	50	100	200	11.122094931998443	15.76721686174427	7.2267234697209055	12.376081990867737	9.3783212877094577	12.802977750673925	14.350097106159259	16.976486601126002	Annelida	0	1	5	10	25	50	100	200	15.784025805209186	23.469718170961066	11.54599076566118	14.068001136820724	11.190501334832529	9.3263560702654598	5.9373257690234995	8.6780809472263591	Aves	0	1	5	10	25	50	100	200	13.119629266884733	13.563236827700379	9.2594345887966565	14.017162446680459	10.92751299868508	11.033520130784259	10.163333252137033	17.916170488331399	Cnid	0	1	5	10	25	50	100	200	10.461167497549331	20.333806404952742	8.6972020035454598	14.647814504861934	10.768283530700188	9.2673920104169039	11.071422521695133	14.752911526278305	Elasmobranchii	0	1	5	10	25	50	100	200	9.1024424884428843	12.273602083050321	5.159117688728335	13.215020957020762	7.3738162300450618	20.026621159215637	11.719256962983996	21.130122430513001	Gastropoda	0	1	5	10	25	50	100	200	24.573041212800376	25.036562550451571	8.7072685084062211	9.7888710560720735	7.4531413720294912	6.9053362330126582	5.9960999946184996	11.539679072609111	Malacon	0	1	5	10	25	50	100	200	14.068950267203256	24.366287067801064	11.345845403597114	11.804606821871511	8.8997995938522347	9.3092968474195157	8.0894011202706633	12.115812877984638	Mammalia	0	1	5	10	25	50	100	200	14.187493453440872	11.395328375405887	6.8514088195244582	12.108599560071227	9.7344925107363576	22.446255368178488	11.756656541321881	11.519765371320833	Reptilia	0	1	5	10	25	50	100	200	32.949558342360049	19.370400562820357	3.0804364091167962	7.466303364638355	8.4177377748495239	10.168176082368312	6.6136975287272888	11.93368993511932	



Actinopterygii	0	1	5	10	25	50	100	200	24.865907532685295	16.187659531106771	7.1748141960941201	10.443502917491179	9.1980234781686114	10.163601222047213	8.9222180130539304	13.04427310935281	Annelida	0	1	5	10	25	50	100	200	18.245078350463984	16.607862385742102	6.4951319045173985	9.9375940030563257	10.247975583898176	10.882732463003377	9.2462767822316341	18.337348527087027	Aves	0	1	5	10	25	50	100	200	33.899410178909037	17.033207680041969	9.6543147182595934	8.2453944921848645	8.3198638666891025	8.4022802565569936	5.4957479519980446	10.404780855360386	Cnid	0	1	5	10	25	50	100	200	13.827585005080964	16.485023082469027	7.8544554634621031	13.262679858283343	11.30157303730703	10.561668422601823	9.1225954451937792	17.768131806814022	Elasmobranchii	0	1	5	10	25	50	100	200	11.88861615237454	15.975969555345037	7.9219130496667454	11.230528715106226	11.463593355195666	14.963809543432388	13.226048108509813	14.81421539792062	Gastropoda	0	1	5	10	25	50	100	200	23.822876785081668	19.770545373457264	8.6727881110915899	11.950234494778424	10.274760723872511	8.7962381689013149	6.4072295212975829	10.405740900194534	Malacon	0	1	5	10	25	50	100	200	18.454899467677762	17.003863095621526	7.2948071105525818	9.9524661349085939	10.614045214280248	11.723596269354701	9.5857413370942126	15.437771395908712	Mammalia	0	1	5	10	25	50	100	200	19.483101328324448	15.657783099495312	8.7559465573154238	10.631789607261862	9.2807972962775018	12.277373198607195	10.662550216177413	13.250658696540851	Reptilia	0	1	5	10	25	50	100	200	39.12369278899952	16.057384929769736	6.0546926687603628	6.663420051762607	8.9539646960503134	12.693363212962442	8.5674504061915577	9.7508961103683216	



Amp	0	1	2.5	5	26.4996301198059	26.4996301198059	8.9080986557231867	11.275970273129094	Mam	0	1	2.5	5	22.355543333257181	8.1895988938919135	9.996312709053651	59.45854506379721	Rep	0	1	2.5	5	32.4290792300093	8.6909277094285819	9.8749227187079178	51.40909266051122	bird	0	1	2.5	5	27.058768919775915	9.4722354106739814	12.374779355244904	51.094216314305307	elas	0	1	2.5	5	37.442981971761228	19.3555080335599	8.9916970372378344	34.209812957441045	arach	0	1	2.5	5	47.328408614627271	10.462943617748481	11.949767360650535	30.258880406973717	ann	0	1	2.5	5	42.993283438879295	11.31759739013625	12.746881596622528	32.942237574361926	gast	0	1	2.5	5	43.651536414083786	12.575890410778781	15.911140214283062	27.861432960854373	cnid	0	1	2.5	5	37.191315226702656	13.449935597586604	14.896370662081463	34.462378513629275	actin	0	1	2.5	5	30.909258290806019	10.815994195875771	14.499705720088812	43.775041793229398	mala	0	1	2.5	5	43.181934494582414	12.445623782721086	14.279520552641007	30.092921170055494	



Amp	0	1	2.5	5	37.164923303725999	10.856621405504091	14.207980634831813	37.770474655938095	Mam	0	1	2.5	5	31.426940547882825	10.259868550271804	13.384503766384906	44.928687135460464	Rep	0	1	2.5	5	31.456224466915195	8.6978726039957195	11.298297898570727	48.547605030518355	bird	0	1	2.5	5	56.034646022987289	10.201450476405343	11.646501393871556	22.117402106735813	elas	0	1	2.5	5	42.478101002206877	11.65492716150586	11.76180201470442	43.704307023021755	arach	0	1	2.5	5	38.424968794107329	8.5578433439002364	10.497719618186474	55.723756233581618	ann	0	1	2.5	5	39.790800455666229	9.0813189734857094	9.9198327482237563	51.660820928851038	gast	0	1	2.5	5	41.020963590621314	10.814626667292826	13.555988492502731	44.301697846733902	cnid	0	1	2.5	5	32.93665284268171	10.656553718438925	12.027881563431045	56.512406664368967	actin	0	1	2.5	5	40.097057386818356	9.5732547616556456	10.375851075990155	47.183238240847601	mala	0	1	2.5	5	43.160497436200835	9.9674596379158409	10.024934717485833	50.780468203018863	



Accipitridae	47	1	11	5	1	4	29	9	1	1	6	14	3	1	1	4	2	1	1	1	1	8	10	2	1	2	1	1	1	2	5	1	2	1	2	3	1	1	1	1	1	3	1	2	1	1	1	11	2	3	1	1	2	1	1	1	6	4	1	1	1	1	1	3276240	12112	602240	22975	10184	9570	7771994	64426	171	9915	107789	2905917	66	160	77430	422934	967	5195	7531	20280	4869	135897	2227131	280666	7621	10509	1036	116	1307	442	159112	7340	122688	9310	6955	20006	21403	8536	1863	1362	31	37957	20473	867262	417	11478	25427	13022	68094	274702	72	16027	27834	38340	106994	1557	35798	29864	9671	27352	12270	5855	161	Anatidae	2	1	1	30	11	1	12	1	6	3	1	1	1	1	4	1	1	1	6	8	1	1	1	1	1	1	5	1	5	1	1	5	3	3	1	2	6	1	1	1	1	1	2	3	1	1	4	6	1	1274133	578744	13362	18447074	2391141	175	4612735	51050	6222134	2996074	58269	4276	13495	322442	24792	311222	9572	407	3434881	374396	1921	68068	772	778993	11419	55419	26	6434	729243	5448	281171	2357409	110283	29340	3427	1485	886236	79179	11476	201	94	105	15693	470959	1448	16342	5006	829054	7597	Bucerotidae	1	3	5	1	4	6	2	3	5	6	10	1976	1995	11902	644	7740	23938	1574	23591	1516	4283	153908	Apodidae	28	3	21	11	11	8	2	4	1	2	2	2	2	2	5	3	2	3	34089	128308	1045793	1094347	15931	16337	109228	40319	119	545	1196	7945	2849	574	61643	18349	1215	1683	Caprimulgidae	11	41	6	2	7	4	2	1	2	4	2	1	2	2	47787	247369	306602	97	21512	4315	5280	253	54933	1847	1358	30660	235	2410	Cariamiformes	1	1	3	1	4925	629	2460	72112	Cathartiformes	3	1	1	1	1	3708926	1158042	5842	17392	10819	Charadriiformes	4	1	1	3	3	1	3	1	1	5	2	8	2	1	31	1	1	1	1	1	4	2	24	2	1	5	7	3	1	1	12	1	2	1	1	2	1	1	5	4	11	1	1	1	6	1	21	5	4	1	1	1	2	3	13	7	6	1	1	1	1	1	4	4	1	2	2	2	1	24	6	17	3	4	1	8	3	8	13	1	7	2	2	15	14723	55942	23600	22408	110005	17819	26004	84	1753	5557	94045	170721	7254	1640	4136994	119068	43870	1396	764	889	968796	16175	2471807	1396	1380	9489	36442	8236	1674	11640	836188	655	36778	11424	26058	74709	14971	1255	8980	400887	492462	1137	4393	522976	94750	1921	17677312	150356	4233	6307	11151	4167	89539	106185	1546403	236589	296361	19778	2975	490	445	13391	755381	621108	657	11057	1436567	346763	64323	3645298	74	1186421	420322	659446	55845	1132232	306026	374008	3948006	23972	157708	1040	4965	45419	Ciconiiformes	2	7	2	1	3	4	37367	554813	38563	8330	26676	220772	Columbiformes	4	2	3	3	35	9	1	1	1	38	1	7	5	3	9	4	4	3	2	10	1	1	15	4	1	1	1	17	2	4	3	55	3	1	17	28	1	3	5	1	7	782	192	36709	13175	5604239	598091	34	38	120	40247	581	973	381698	17220	29275	230	846	11859	82	178022	43853	19635	57021	8876	439821	63740	188	462492	2856	2594	170194	51192	632	557	3094433	67166	40	327	94451	627	7235043	Coliiformes	4	2	194007	111564	Coraciiformes	6	7	1	1	25	4	1	1	4	12	1	4	1	3	2	8	30	2	2	1	8	4	1	25	2	1	2	2	1	1	7	5	1817	606147	123	179187	13735	111872	197	76	500943	251274	1978	1690075	315	14554	1962	4724	248751	683	313	214	147444	89806	107	516531	5801	3023	16459	13888	21157	3715	71276	14581	Cuculiformes	9	3	27	3	2	13	4	13	10	3	11	2	2	3	2	1	1	1	5	1	6	2	1	1	1	4	1	1	1	1	175350	273	205400	1246	3478	272021	49515	433367	4730	186801	677995	548	3348	135650	157352	23319	148	5823	548	394	206	104128	193	3512	42129	4628	1352	19545	1365	4204	Eurypygiformes	1	1	6411	162	Falconiformes	3	1	38	1	1	7	5	2	4	2	1	210028	7678	5315554	31012	5957	23974	4136	93791	9479	5339	663	Galbuliformes	4	1	1	1	7	1	4	6	6	5	4	2	10	1	1	799	10196	334	3328	12215	740	19882	1990	15014	7680	2446	2323	34154	237	3145	Galliformes	1	2	7	4	1	1	15	3	15	1	2	1	1	1	1	13	3	1	2	2	1	4	3	2	1	3	15	1	1	2	1	1	7	2	20	1	3	1	1	1	2	2	6	3	2	2	5	3	4	1	1	3	1	3	9	1	1	2	2	4	3	1	8	1	1	1	7	3	5	4	5	2	2	5	3	8713	11195	15786	2104	265	801	121727	161	39175	3727	56	64700	49	12990	110	19764	469	1109	172	6235	176964	565687	183318	10224	3077	3086	16520	32908	1022	816	449	49	126254	2869	9147	1751	19606	185859	115	169	7249	5647	274151	273	28350	17428	298851	4792	31291	655	382	130681	120	770	9917	190	27	651490	44084	2713	243556	876044	1450	538	42	350	3217	898	5360	86712	5554	83	71844	545	30924	Gruiformes	1	2	2	1	5	1	1	1	3	1	7	3	8	3	2	1	10	1	7	18	3	1	9	4	1	1	3	12	4	8	13	1	13	3	9	95057	42046	27298	6704	1378456	63	4800	2006	4786	945	92080	2224	40204	4805	160865	549	3428966	2883	1410209	4718	33	238	31988	5290	26	348	15138	359136	361490	3164	582370	282	12038	360	8280	Mesitornithiformes	2	1	368	182	Musophagiformes	1	3	2	2	1	14	2714	86239	4840	2375	325	25296	Otidiformes	4	2	10	1	2	4	1	1	31938	2007	20308	283	7192	11704	8269	15623	Passeriformes	1	2	14	1	3	2	3	19	1	1	1	1	2	13	1	43	1	4	6	6	7	2	1	1	4	2	4	4	3	1	6	8	6	2	1	1	2	8	7	2	1	5	24	2	1	7	11	2	1	1	1	1	1	1	4	3	2	3	2	1	2	2	3	3	2	3	4	1	2	26	1	14	19	2	1	14	3	3	2	3	1	4	3	5	7	1	6	9	1	1	9	2	2	11	5	8	3	20	2	2	3	3	45	1	1	11	1	1	1	3	2	1	13	1	1	1	24	1	2	1	1	5	2	2	9	2	1	1	7	2	4	44	2	2	16	9	2	7	3	1	3	3	7	1	4	1	1	2	1	5	1	1	2	3	2	3	1	7	2	1	1	7	1	1	2	3	11	1	4	1	1	2	2	2	3	1	7	1	2	3	3	41	6	25	1	1	1	44	2	1	1	2	4	1	13	16	2	2	2	1	2	11	32	4	3	4	1	1	3	1	3	3	3	5	3	3	2	3	2	3	1	1	1	1	4	1	1	1	1	6	5	3	1	4	2	1	3	27	5	3	5	1	3	36	2	27	3	3	4	2	6	4	1	6	1	5	1	4	1	1	3	1	1	1	1	1	7	1	1	2	9	20	2	1	5	2	1	1	2	28	9	1	4	2	2	15	5	1	20	1	1	6	5	1	6	11	1	1	1	2	12	10	1	1	4	1	1	1	1	4	9	7	1	2	1	2	4	1	1	1	6	1	1	1	35	8	7	5	4	2	3	4	12	32	10	10	3	1	3	8	1	3	15	3	11	2	9	5	1	2	3	6	2	9	4	1	1	2	5	3	1	1	10	2	1	2	1	2	1	1	1	32	1	2	5	1	9	2	7	2	1	1	1	1	2	2	2	29	9	12	2	18	1	7	29	2	5	2	19	34	1	11	1	1	1	25	1	5	9	3	2	2	1	1	1	1	5	1	1	1	9	6	22	6	1	5	9	14	1	12	1	3	2	6	2	2	4	1	2	5	2	1	3	1	3	1	4	3	3	1	4	2	11	1	4	1	9	1	1	15	4	7	1	2	33	1	15	3	1	1	6	3	2	1	2	1	3	2	1	2	1	1	1	2	14	1	1	10	1	2	1	1	1	1	1	4	3	4	4	3	4	2	4	3	8	20	1	9	19	15	2	42	1	2	7	13	1	2	1	2	4	6	5	11	4	3	1	12	14	1	2	29	7	1	6	34	8	1	1	1	4	10	12	16	2	9	8	6	22	14	1	1	14	9	1	1	6	2	1	23	3	1	13	14	7	1	50	7	2	1	1	4	6	6	2	1	3	1	1	1	1	29	2	3	3	1	5	2	1	46	2	1	5	3	2	2	3	1	4	2	7	5	1	1	4	1	1	1	1	2	3	1	7	1	1	1	3	4	2	6	3	1	1	4	5	1	3	2	14	1	4	6	15	1	5	1	11	5	1	12	1	1	1	12	15	1	8	2	1	1	34	3	3	3	2	19	4	2	28	1	2	9	1	5	3	8	1	1	1	1	8	1	4	1	2	2	6	1	1	1	5	1	1	8	27	1	2	2	8	1	6	5	13	3	6	10	2	3	5	1	2	2	6	1	2	4	11	6	2	1	1	2	1	2	2	76	2	2	5	3	1	3	1	8	5	4	1	5	3	3	2	2	17	13	14	1	1	18	1	11	1	1	1	2	1	17	6	1	10	1	4	63	2	3	2	5	2	12	1	5	2	13	4	1	1	10	5	1	5	1	1	3	14	1	5	1	2	4	6	1	5	5	5	2	17	7	1	3	1	18	30	8	1	2	1	1	1	6	6	1	4	1	1	2	1	1	2	1	1	3	1	2	44	1	1	2	49	1	1	3	4	3	13	2	1	4	1	5	27	4	1	2	5	1	10	2	1	24	3	1	1	1	1	5	2	1	1	2	22	1	3	1	1	11	1	1	4	4	1	1	1	2	2	5	1	2	1	32	2	1	1	7	2	2	1	11	8	10	8	3	1	3	17	3	8	2	2	2	1	1	1	5	1	5	1	1	24	1	2	1	3	2	1	3	5	1	1	3	1	1	1	2	2	4	30	2	1	1	5	5	2	1	5	1	1	3	2	1	3	1	1	2	1	2	1	1	1	11	2	1	2	2	4	1	1	9	18	1	1	2	3	2	1	1	9	2	1	1	3	2	2	5	1	5	5	4	4	2	2	1	2	1	3	8	2	1	1	1	1	6	9	1	2	1	12	1	1	2	8	1	14	2	2	1	13	2	1	41	1	8	44	1	8	8	5	1	1	1	1	1	1	1	7	1	2	6	4	9	1	8	13	1	3	1	2	16	7	3	1	13	12	1	4	4	3	1	5	2	4	2	12	1	1	5	1	1	12	1	1	12	1	1	4	2	22	1	1	1	13	4	1	1	3	81	21	5	2	6	2	1	1	7	2	1	2	1	1	2	1	1	4	14	2	1	1	19	15	2	2	3	1	22	1	1	4	12	2	1	4	2	4	1	6	1	5	2	1	1	13	22	4	5	7	6	4	4	1	4	1	1	10	1	2	1	3	1	1	13	23	2	7	12	1	2	1	5	3	1	1	3	4	3	1	3	6	4	2	3	2	1	1	1	7	5	1	1	1	13	2	8	13	1	1	1	2	1	1	1	2	1	1	1	1	4	1	2	8	1	1	4	1	1	3	1	19	2	1	8	5	9	33	4	1	1	1	3	2	6	1	1	2	3	2	11	90	5	4023	1400	1002744	2390	51928	33415	1058	213452	1824	7352	193	9188	40619	356560	192698	2477686	60	290221	53601	2142	868117	365	176	554842	40144	2775	877240	292	10747	155	75453	42870	10120	23398	3731	96	600630	32735	168337	464	196695	23287	120554	1248	381	5882	354517	2530	1433	136	167	226	372	598	1386	2256338	41819	163405	258890	9309	299	824	1985	2137	512	357	18571	225	211	529618	575	11553	126461	80	163	60206	1200	6000032	9692	7131	11342	18725	3653	44535	1586744	109	1035604	1269004	2851	165699	1391573	503	2168	26832	406287	28752	613	103456	213	1155	9637	60707	662086	117	3192	27226	788	537	15490	3188	1428	191	92725	6318	1622	63	390132	34	1379	120	133	140347	223047	380	7913	525	145420	60236	916215	27785	1942	13457792	1965	5864570	160188	13379	42114	91077	977444	33542	267696	182344	2300966	1612	230	59982	1754	71792	447	10141	120	1212	5114	2378	1790	3062	278	6368	129	4083	109	16400	861	457	1069	10643	14859	444	9771	2758	10105	7807	1385	725	1770	310	1152621	309542	632	487551	5845	255090	5391	472759	9790	3988	306	3026683	58478	28568	270	13814	1664	5076	6008	173202	23239	222	19675	1514	3614	85540	161435	257340	264	4474	502	159	27787	63	163	21539	632	75636	84640	1406	780	48494	190837	101784	145	590	1059	2505	6906	1884	86	1047	56105	6823	26681	1242226	54	61	9598	73	1531595	151860	2038429	19686	17093	59	417216	306470	3751	202386	2946059	4894632	1103	21864	38245	819280	456	683302	966	2725	980	1410	154	371	1187	151858	605	181	107	254	1081962	668	1217	89	540693	7735034	43	99	17604	2342	1420	4137	8219	20784	20181	967	8245	12506	1107	18272	4393	2801	30410	2569	3062	30187	17869	2973	57972	12205	23217	1063	1544	627	70249	18572	1438	3266	13256	482	223	614	2782	34	14264	14824	9690	7967	1128	7263	5193	2950	113	4181	9200	31012	405	1787	88005	11408	7629	911	8246	493	32951	12965	109660	46195	5287	7369	3271	1823	8421	291476	21754	618943	5320912	15100	951126	1162	583526	37750	4787	46	148145	984959	852791	2469571	979	80	629	16940	4652773	17400	18053	3302	77089	12570	13358	85812	245714	754670	7942	4683	1665	1891441	712	478	2173521	292	115299	7725	3920678	1320826	222533	303	242186	335	12619	1774	14359	1752405	9756	27036	1126	21546	2054	21802	9944	17284	12765	2357	18248	165346	160	46836	79	198	112	278898	179	79	194871	42	1682	6413	329	2630	181	2795	1770	1604	329	32326	65857	81507	153687	28405	33426	92613	113728	10475	129	828378	66	19066	266	1303	587	602	2823	132984	247197	633841	12278	1638	31	23944	14872	100476	96885	1744	79061	5834	769	1079272	163189	28	539673	116	1593	497	50	195260	961	325521	194	266	94433	29	299278	383253	54967	17410	889	536	15231	1758	629	1186	12672	73199	4137	1937	1931192	15199	4050	18905	2862182	49137	94	1268344	1115	4992	1628	40	199	191	48	83	4033	5260	3664	10146	879	724768	37644	573	33872	207416	75	50	24715	99074	7576	2219215	4418	381	23746	2830794	545	3157	1547	1318	10271	37646	149	930	34	4329	85	98791	231586	339	2660	25608	9443	2410545	14529	1317720	4707	72	1907	77	797888	43726	81782	72645	8709	29359	59501	11857	706214	830796	121	5777	942832	2217	1238	196	18756	13830	46	24525	543	12319	13951	22609	107306	3537	353992	37382	966	1443	64	34943	67104	57741	67575	1732	8112	453	431	56355	125	416603	762	101294	14886	1604	485378	65	111	577026	99	180095	1096	426	173	667	487	359	835	224	2126	1714	1549	372	15623	297	341	157097	160	270	6726	186	3648	539	246	96	488	894	367	6106	1054	316	301	658086	3691165	294	3171147	416327	397	2530	4097561	835741	8243375	1495	3178	1417	106469	710539	74	2250410	98382	18367	762086	131115	62151	15587	14511	479730	154096	661376	11053772	229291	91630	299742	122630	57791	72606	38448	48498	50447	690	56889	289537	3699728	5886919	666344	558	3119	1011119	506750	97783	3680	2429190	262991	6162	1672	3092403	717271	632	529	4245709	1134	384	12902	7452472	47012	630	121	3423	353	6554	1121	20180	495	20542	5372	201	12952	250650	142	7334	53959	127403	210	164	919	275172	5784	16996	16977	693	2983	327	483	686	3956045	131	1563	24465	6953	33	1513	2147	11623	7141	38081	3316	2819	35233	4385	5619	1862	54	3041	28903	353	892	115221	624	8702	42546	10962	37	18334	4443	453675	4146	1326	3258	18535	63686	659991	3059	292608	46600	6191	3335	1361985	22312	172561	23857	1112787	154810	144008	2617	30348	1978	137	21503	121782	2945	10409	9660	74581	4157	1407	1284	3194	83	345	19145	2953	13417	5538	87481	4775	835	6177	82	35191	739475	108	55	8775	2444	896	2818	3435937	10312	233208	94304	182	3223	1330	993	1761	748	1696	734	7638	1235	6103	40593	239	205	85	1264296	3616	357	14059	346325	1013	28068	4557	1385	2127	211	3756	5898949	14344	3495	15746	4334	13331	517380	1520	472	23265	203	27203	34364	220	118	13704	27748	26	386	1192	274620	45	1667	26	16226	111335	22743	324	1698	919	1260	266	316	8901	236	32780	164	7197257	207	3578731	2691	1779	494	29583	108	10934	559	14249	21973	10939	8962	545	1015	7688	13592	6466	8062	2433	5668	3311	384	14574	42843	8213	461	138	1173	413	42269	223	2682	2279	2318	1598	2537	7399	948	1907	144	6666	4876	185	17329	4362	4093	11036	111110	3644	64	720	29920	3372	7449	319	2672	536	2760	12803	1179	330	5288	34367	6120	3350	9248	983	3113	133045	362	19856	225	271	10339	1538	54641	176	933	18601	71885	14199	1742	4143	5233	9732	12207	1920	7907	13650	44	1567	14737	1637	1424	1040	1193	5843	14043	3401	5940	845	19597	1520	859	301	2856	10386	3941	809	112	608	378	40432	30972	9256	18377	583	3412	355	267	1139	130754	761	210512	3199	3048	1648	81132	5369	673	194370	3008	65443	295641	13678	12438	307744	82542	6056	720	68850	182	2165	850	15630	40509	4092	2724	15826	9976	44032	3834	676	8359	1280	2244	146	2080	88803	15081	76971	748	231439	70954	122945	7957	599169	7946	429	77930	728	16290	1450	82546	149672	707083	26852	996	2545825	3319605	5544	71	1807241	296	308	382	2062	14496	202	539966	179848	199144	1571	28969	982	2231227	13541908	31635	7742	927	20249	1088	6882	3080	38803	57122	8415	2310	555	4007	1249	12408	3185	7307	1320981	3257	490	743	121469	1426043	11709	4785	19061	1868	20625	6339	10079	3581	9171	7442	24369	23910	14415	19550	26531	11080	74085	47935	16640	1041	898	20963	1232504	11635	75208	30549	16965	9083	7181	7336	188349	284	621	34520	4117	11039	6184	10001	7243	635	18788	17336	313904	17162	17294	847	839	886	2930	3616	203174	15800	4473	11448	11097	4700	2813111	24042	4096	2855	4417	3984	6786	55	7622	75601	55537	458	1927	13051	2168874	1361	27291	42250	50	571	997	1118	756	88	522	10219	282	1459	977	272	2661	48	2204	26634	478	400	14206	621	881	953	2636	141395	53307	11585	27164	42273	6186	3861935	13394	1222	588	161	278	155	711	45	311	26	351	43	22321	810793	517	Pelecaniformes	1	12	6	4	1	2	1	12	4	10	2	1	1	1	3	1	1	1	8	1	5	1	2	2	1	1	1	1	6	3	3	3	5	2308	8018949	144441	319029	963934	868583	12158	2765034	5401	125332	797823	8061	13938	103	40164	567	42	307	1094160	75502	231078	969	453496	12263	293	10280	82	19439	636122	525228	11337	23526	664418	Phoenicopteriformes	1	2	3	12782	2271	140827	Piciformes	10	4	11	1	2	3	1	4	12	9	4	5	6	2	32	2	11	12	13	15	8	3	12	12	5	25	6	2	1	2	2	1	3	23	4	1	3	7	26	12	1	2	4	1	4	8	11	7	6	2	15516	14909	48029	166	55	6378	1670	2724	116339	62862	8931	114150	75370	2374	23010	37703	48371	53262	33353	266	10519	61	3448409	6134374	36191	14936	1643186	502	7894	4261	216497	8348	3229	4718570	2110	842	2483680	18678	32825	700758	1022	2341	883247	2762	7911	33531	61528	126117	6541	9287	Podicipediformes	2	9	2	2	2	5	339849	2289212	1365418	104300	13978	927198	Procellariiformes	2	4	2	7	1	17	3	1	3	1	1	2	3	1	2	1	2	6	1	4	5	4	33	19	1	10612	3964	1387	16205	25655	15105	271	105	5622	4218	290	5099	15464	1666	38592	629	12284	5392	5258	1746	1854	64	8845	188920	1342	Psittaciformes	11	1	5	1	1	1	1	30	3	9	6	3	8	1	1	1	1	2	7	1	1	4	1	1	2	1	1	2	1	7	9	3	2	10	1	23	2	8	1	9	3	2	1	1	4	14	3	10	2	1	6	2	3	3	1	14	6	1	1	6	7	2	2	1	2	1	6	3	10	3	5	1	4	15	3	3	1	1	1	4	7	5	3	1	1195791	68335	208525	111	20479	60024	2085	166368	2144	56779	146959	4790	88420	277	2869	1894	3069	5360	31214	1199	99	784	1795	90456	459	575	5641	5281	18090	79313	23537	3800	2295	33	1984	24139	7525	3488	475	15693	151119	46781	117888	766	736	1785	505	1970	8273	3179	251	117	3317	107087	13746	21774	1393	1990	48153	751	41089	681	36607	245	5888	653	813322	27479	765	852	237113	411	520	211079	207	9130	820	219	13162	317	433929	326	7849	85	Pterocliformes	14	2	48825	1026	Sphenisciformes	2	7	1	1	3	4	5291	4412	189720	651	7084	5845	Strigiformes	4	7	5	17	4	28	4	1	23	1	31	49	1	2	3	1	3	17	1	1	1	3	15	243136	338636	144669	631187	17175	267616	4187	3646	72363	10060	135223	202168	3094	3295	7302	36	839	822002	62290	42	189	441	260345	Suliformes	4	5	5	35	3	1	6	528191	95631	506560	4252722	164596	46	36808	Tinamiformes	21	2	3	6	5	2	2	5	63545	1499	2477	6593	6855	4320	593	27063	Trogoniformes	3	1	12	5	2	21	9657	554	13396	22130	3532	189190	Species


Records




Afrosoricida	21	3	31	616	118	2120	Artiodactyla	1	4	8	542	10	167	40	1	5	4	3	2	1	2	7	1	7	1	1	1	28	5	10	22	5196	9790	9284	905418	18122	1606394	47654	804	7556	5998	278	1630	10	1118	132	272	27916	1846	28	410	279754	13982	562	2672	Carnivora	2	40	12	42	36	4	12	64	1	1	16	19	2	14	8	37	52	947402	294	269820	29660	9292	25090	1159424	498	9640	38710	172958	44	61446	59738	45784	Chiroptera	2	1	54	2	90	6	38	125	17	2	2	13	2	16	243	279	103	9	6	5	505	4	4	51462	470	30712	6382	92128	179654	37316	44	40	9586	7738	9968	531252	205610	268366	2548	2930	708	2461594	Cingulata	13	9	3040	16656	Dermoptera	2	496	Eulipotyphla	24	6	3	447	54	419372	8682	818	611406	340610	Hyracoidea	5	6912	Lagomorpha	67	30	1	1377832	18920	536	Macroscelidea	20	5250	Microbiotheria	3	828	Monotremata	1	4	16286	56970	Notoryctemorphia	2	1146	Paucituberculata	7	1308	Peramelemorphia	1	20	2	114	119646	4536	Peramelemorphia	1	20	2	114	119646	4536	Perissodactyla	12	5	5	82966	10270	16706	Pholidota	8	874	Pilosa	4	1	2	3	2056	592	1436	3672	Primates	2	25	90	160	40	1	20	7	20	19	21	26	15	1	1	58	13	2	21584	19346	38184	2288	34	3994	14344	1638	1026	1400	362	1094	2	0	2924	392	Proboscidea	3	17388	Rodentia	10	6	1	21	8	2	21	7	799	5	69	2	15	1	1	45	110	17	41	29	1	66	11	870	68	14	2	1	5	298	15	28	2	12	1	272	1702	2282	2600	1466	112754	11204	3408	2366002	266	9332	10322	17586	42	180	5840	94302	9686	152828	148416	580	339166	9258	1536776	14170	1700	1036	180	76	1273306	5012	4482	1262	37212	16	Scandentia	1	1	16	80	Tubulidentata	1	1044	Species


Records




Alligatoridae	2	3	1	2	16488	2078	122	626	Crocodylidae	12	1	1	1	1	44476	83	133	73	96	Carphodactylidae	1	9	1	9	7	2	162	8520	16	1938	1166	5632	148	Diplodactylidae	4	12	3	7	1	9	27	4	1	2	11	2	4	8	1	1	15	1	3	4	6	20	1	1	3	1274	379	14	2054	6	28	20592	29	654	67	16862	7	43	96	725	6	7894	1	282	105	8560	12192	1	0	122	Eublepharidae	1	8	6	19	2	2	19	7062	109	125	25	29	Gekkonidae	28	2	2	3	6	5	6	3	2	6	3	139	2	1	265	24	8	6	2	5	59	59	10	153	30	5	4	1	34	13	64	2	17	5	12	1	57	4	21	1	3	52	1	9	3	10	1	2	1	7	11	8	2	3	12	5	17	19	2	5	2	13	55	6	12	31	3	9	1	5	1	31	21	25	7	2	3	105	9	162	8520	16	1938	1166	5632	148	1274	379	14	2054	6	28	20592	29	654	67	16862	7	43	96	725	6	7894	1	282	105	8560	12192	1	0	122	19	7062	109	125	25	29	743	281	195	13	149	27	201	660	3	2692	8630	453	151	3	2898	824	62	155	65	348	47948	16521	374	29928	346	30154	372	4	5880	13	4722	27	475	175	3752	121	5924	103	899	2	56	3820	26	143	1316	154	8	0	46	2823	1024	545	42	1	333	25	528	293	9	937	2	1442	6891	109	1007	12676	1371	639	283	99	372	5786	1066	1066	236	87	50	12777	1763	Phyllodactylidae	19	2	5	2	13	55	6	12	31	3	293	9	937	2	1442	6891	109	1007	12676	1371	Sphaerodactylidae	9	1	5	1	31	21	25	7	2	3	105	9	639	283	99	372	5786	1066	1066	236	87	50	12777	1763	Amphisbaenidae	95	3	1	5	20	6	2	11	2	2	20	8	4010	16	0	145	183	38	19	102	243	2	267	149	Trogonophidae	3	1	1	1	16	74	8	75	Agamidae	13	11	47	4	3	13	1	23	5	1	1	1	2	2	2	1	29	3	24	22	40	16	2	5	3	1	17	1	7	10	9	2	2	3	1	1	1	1	1	4	1	3	8	5	31	1	7	2	23	2	6	2	1	3	3	3	13	1	1	13	15	15	4	1761	540	10897	6852	130	809	0	4230	53	104	1639	0	20	3	0	7	54533	49	259	17294	2486	529	4354	1	100	3	640	8126	2190	554	364	3	4734	802	30	3	16	0	2152	0	2	106	1003	17	5436	228	15288	63	142	0	263	54	1597	115	6	1	40	1502	0	1963	7323	756	25	Alopoglossidae	14	29	314	309	Anguidae	29	5	7	7	7	9	1	7	6	1	858	54089	2066	424	12742	1400	1	1961	3550	430	Chamaeleonidae	1	17	29	38	14	24	23	2	2	19	3	40	9	2132	851	842	6869	840	282	11	23	340	124	2288	Cordylidae	5	22	2	2	5	1	1	16	6	8	439	1691	73	674	100	64	103	1324	532	293	Corytophanidae	4	3	3	8251	1140	440	Crotaphytidae	9	3	9931	4790	Diploglossidae	29	17	6	4612	482	681	Dibamidae	1	23	62	161	Gerrhosauridae	1	1	152	156	Gerrhosauridae	1	1	7	2	7	2	17	152	156	1219	295	232	275	843	Gymnophthalmidae	2	1	1	1	19	11	2	7	25	4	1	16	2	2	2	1	8	1	11	2	8	3	1	1	6	13	4	1	2	7	1	6	1	4	9	4	6	2	17	3	1	15	4	2	1	1	1	3	3	5	0	0	2	421	0	2	163	735	9	2	1180	36	47	0	1	221	81	427	0	754	17	115	0	792	175	64	0	87	257	1	0	1	113	1425	43	918	1	942	6	5	561	12	2	0	0	0	222	173	Hoplocercidae	15	1	3	505	57	135	Iguanidae	1	4	2	3	15	10	2	2	5	370	32	0	222	7771	259	6386	5373	3703	Lacertidae	42	4	4	4	2	1	1	1	2	1	31	2	37	8	4	4	1	2	8	6	2	8	10	8	19	10	2	10	2	13	7	4	23	1	6	7	1	23	1	6	4	1	1	4797	315	420	85	65	343	82	15	49	28	3016	2	3118	886	11	1528	8	47	1730	327	56	61080	369	4208	1749	1152	30	2084	89	4990	38	351	65807	23	15216	169	0	1835	580	17308	133	16	62278	Leiocephalidae	3	4	10	4	10	2	59	349	424	167	202	56	Liolaemidae	1	262	44	17	12737	883	Opluridae	2	6	605	954	Phrynosomatidae	1	1	5	4	21	106	6	8	7	17607	6592	10971	1944	21495	174523	6672	20620	48236	Pygopodidae	14	22	2	1	1	1	5	3420	13360	7339	133	195	235	4185	Scincidae	10	25	2	2	1	7	2	8	2	2	3	3	41	8	3	1	14	5	3	8	46	2	32	1	7	2	1	9	5	4	1	53	102	9	10	17	77	2	15	1	5	5	6	2	2	34	1	6	15	1	2	1	11	1	1	4	1	1	1	7	3	4	4	2	1	5	2	5	1	3	14	10	8	5	3	2	18	96	4	12	2	29	2	6	1	14	31	13	12	1	7	5	8	5	3	15	8	12	9	1	2	46	12	3	1	1	1	16	2	4	14	24	2	2	2	5	50	5	5	3	6	4	2	3	3	4	1	12	22	35	1	4	4	5	1	6	2	1	112	17	1	1	7	1	82	10	29	3	1	7	5	23	2	1	3	634	2272	21	792	1513	2426	94	161	245	4	5685	1821	3645	0	73	1	1262	2998	0	0	39378	54	7738	2	304	311	23	4115	134	174	60	23055	98071	4600	299	14100	23585	35	9869	153	772	20010	4189	60	109	3447	13	357	0	72	12	0	3305	1	1	30	0	6	255	16159	21	204	10	8	0	12	12	25	1	1874	44026	39	2	97	111	0	202	53696	411	13058	9	1592	497	286	0	5577	1163	6054	73	21	340	127	115	18513	100	831	29517	128	14	194	1670	773	180	684	8	74	19	1307	16	5152	57	1253	0	4	0	958	24825	1422	1745	46	11534	1	30	473	89	11	3873	7929	904	10176	71	589	7	117	1	104	1142	0	16408	84	0	24	25915	0	15714	1284	610	42	33	272	198	100	143	0	460	Teiidae	13	11	44	2	2	19	5	1	3	2	4	10	9	1	20	3	3	8	15603	298	86681	255	66	15377	7	33	356	59	0	4639	1496	97	175	546	1462	884	Tropiduridae	3	23	8	68	1	31	2	1	19	2798	686	2842	8	4519	83	267	Xantusiidae	1	20	14	91	2896	10797	Anomalepididae	4	3	12	1	20	12	157	6	Boidae	2	2	1	5	2	13	9	5	12	4	1	2	2	2	60	2640	293	908	1206	508	638	613	438	893	17	838	109	25	Bolyeriidae	1	1	0	2	Colubridae	2	9	1	1	9	9	2	1	1	1	1	36	1	1	2	2	8	8	143	2	1	1	2	2	34	2	3	1	62	2	2	1	2	2	1	1	4	2	3	22	5	7	1	7	1	1	1	17	3	6	2	1	3	1	6	1	6	16	45	15	1	10	52	1	1	4	1	6	4	3	2	6	20	15	2	2	1	4	50	1	3	2	2	7	1	50	1	5	6	4	2	1	1	3	44	17	1	1	4	3	4	3	2	2	3	2	3	9	8	4	1	8	1	24	12	1	11	2	3	1	6	59	1	8	7	7	4	4	2	1	11	14	5	1	1	3	6	5	10	11	1	79	3	1	2	24	1	1	1	4	14	9	1	1	15	23	21	3	3	2	7	4	26	1	2	1	10	2	6	2	1	1	15	1	6	3	13	1	2	2	22	3	1	21	20	1	2	2	3	5	3	7	5	2	2	1	1	17	9	1	4	7	4	1	6	2	21	2	1	5	2	1	6	9	1	66	3	14	1	20	35	4	3	4	3	2	6	4	6	7	1	7	2	19	3	1	8	1	1	2	13	12	3	1	6	2	2	9	9	1872	1	125	1001	117	159	0	1134	2	0	111	0	2	9	3891	127	55	1779	13	5	4	4	764	4783	27	132	1	833	0	0	160	3219	1272	0	1	75	519	2311	1672	249	629	108	308	0	23380	0	3199	572	5536	1050	2	16349	27	1861	11	218	2369	5107	578	12613	645	1286	20	0	424	50	1864	2240	143	30	102	295	3849	4	96	37	239	3617	0	128	6	1776	610	60	4368	1	20	153	223	499	9	2671	374	450	1340	0	3	2969	13	4965	10482	0	41	94	23	66	3625	1621	221	0	2476	0	16414	5771	28	2636	13	1547	5	28	2428	45	368	209	34	179	1123	106	171	914	2035	249	0	0	55	802	81266	29644	5286	49	1380	4	192	5685	85	1	358	21	2523	1922	13898	2	1	100	1657	2959	132	422	1958	17544	44	505	1	888	0	167	134	354	30	87	36	176	43	183	79	1598	2	4	2582	1559	6	9	1601	479	0	124	62	3944	69	3	3533	28	384	59	27	681	1422	230	71	365	192	4542	10	368	1022	1199	1282	0	11372	272	55	247	189	8	7395	113	1087	0	1079	81578	687	23	166	306	389	27	231	45	2295	1329	622	74	2778	1066	4	125	1436	0	11	1212	1672	78	0	14976	13	0	38	Elapidae	8	9	2	2	3	3	8	15	4	11	5	14	4	2	3	1	2	10	3	1	5	1	2	1	3	1	48	8	1	1	1	80	32	1	1	1	1	3	1	1	6	1	9	2	9	1	1	5	6	4	1	14	1	6	2	3127	322	61	172	147	3777	3054	1499	2219	135	2880	6057	930	924	1750	576	588	430	32	44	3165	322	1538	43	1595	92	2920	540	9	40	246	6633	2954	1	4870	16	448	632	12	6	5426	20	10641	22	19271	700	41	3510	345	4473	7	232	655	1936	68	Gerrhopilidae	1	20	0	44	Homalopsidae	1	4	4	1	5	1	1	6	1	1	1	1	3	1	2	5	2	1	1	1	1	3	2	1	1	1	1	1	26	4	1	38	781	2	1	454	12	1	265	8	11	0	0	199	23	0	0	21	2	103	27	1	237	0	8	1	Lamprophiidae	2	9	1	11	21	13	1	2	1	1	3	4	2	7	2	1	1	1	2	4	1	8	1	4	3	2	2	1	1	1	5	7	3	3	6	10	8	9	10	20	1	5	3	4	1	2	1	1	2	1	1	4	13	16	2	34	6	1	4	11	1	3	6	5	24	370	58	1280	991	2325	18	141	5	0	87	99	43	140	247	2	84	1	216	946	3	704	0	185	26	14	178	97	0	20	74	368	93	226	0	181	296	733	120	1227	55	295	13096	89	4	500	4	2	121	7	7	6	174	560	703	3853	927	600	15	87	31	279	163	108	Leptotyphlopidae	3	43	21	4	23	5	11	1	1	4	3	5	15	2	649	1814	55	158	60	2785	0	0	25	45	153	81	Pareidae	1	5	14	29	25	643	Pythonidae	4	2	7	4	2	4	10	7	3509	1241	86	1657	64	6201	2392	427	Tropidophiidae	2	32	33	706	Typhlopidae	5	26	15	47	12	12	12	1	1	23	36	14	12	21	7	1	20	5	255	1223	354	12043	0	33	0	0	9	884	106	53	92	1327	217	0	4544	311	Uropeltidae	4	2	3	1	20	2	24	14	4	18	0	1165	3	194	Viperidae	8	16	6	2	18	11	6	45	1	7	4	5	47	4	1	12	1	1	16	3	4	3	3	1	8	3	6	9	1	14	3	3	46	5	24	12253	329	387	9	3363	845	90	6412	88	1702	381	407	45859	425	44	738	5	5	447	32	189	41	30	13	69	88	157	1515	7	1632	39	3353	2253	169	44348	Xenodermidae	9	2	1	2	1	3	210	3	0	0	12	10	Cheloniidae	1	1	1	2	1	2790	15819	978	4032	1646	Chelydridae	3	2	10525	1056	Kinosternidae	1	20	2	4	270	13552	478	8650	Pleurodira	4	15	1	9	1	4	2	10	4	4	1	1	1	1	41	8723	76	1387	2841	6895	116	303	2234	358	113	128	283	4	Pelomedusidae	10	17	1169	665	Podocnemididae	1	1	6	11	38	2565	Emydidae	2	2	1	1	3	2	14	1	7	6	14	1632	14237	1547	888	8640	700	5092	1214	11980	15364	49793	Geoemydidae	6	1	2	1	4	1	3	9	2	2	1	1	4	9	2	2	1	48	10	61	15	87	0	64	6401	46	17	6	8	59	1277	13	35	0	Testudinidae	1	2	1	17	1	3	2	6	2	3	8	1	2	3	2	1	5	22	87	92	1299	474	0	499	7121	164	61	668	112	32	271	46	1014	16898	Geoemydidae	13	7	293	119	Trionychidae	2	3	3	2	2	1	3	5	1	3	4	2	1	100	7906	31	35	52	32	82	57	20	10	374	11	798	Species


Records




Alsodidae	1	6	19	126	831	604	Allophrynidae	3	80	Alytidae	1	5	5	0	25098	6646	Arthroleptidae	1	1	1	12	15	19	50	54	241	109	32	509	209	428	4180	4935	Ascaphidae	2	3555	Batrachylidae	1	1	5	6	40	0	550	1094	Bombinatoridae	2	8	90	23851	Brachycephalidae	36	37	1	1	6	9	18	450	1286	33	3	192	118	1045	Bufonidae	1	1	1	1	1	1	1	1	1	1	1	1	1	1	2	2	2	2	2	2	2	2	2	2	2	3	3	4	5	5	6	9	10	11	11	12	12	13	13	13	13	14	16	17	23	29	30	33	40	45	95	97	34079	669	99	31	28	24	12	11	5	2	2	1	0	0	389	177	41	25	11	7	7	0	0	0	0	87	53	297	375	112	70	285	1003	596	334	1169	225	2524	1492	594	316	276	1259	178434	87338	17882	1392	672	26652	3642	44818	6203	Calyptocephalellidae	1	4	69	6	Centrolenidae	1	2	2	5	5	5	6	10	18	34	34	37	7	3	0	367	45	0	182	271	922	3350	2369	1232	Ceratobatrachidae	5	5	43	45	0	0	542	7868	Ceratophryidae	1	3	8	105	296	883	Ceuthomantidae	4	3	Ceratophryidae	1	3	8	105	296	883	Craugastoridae	3	3	25	117	664	45	788	23709	Cycloramphidae	2	6	28	67	1578	731	Dendrobatidae	1	1	2	3	3	3	5	5	7	7	8	9	15	16	19	20	20	28	34	53	62	21	0	892	274	14	0	2861	689	3728	0	462	4365	1079	537	60	4593	451	569	2308	3422	5668	Dicroglossidae	1	1	2	3	4	5	8	9	10	12	17	29	39	71	35	7	2	36	14	4157	1397	229	1805	3970	13736	6243	0	9483	Eleutherodactylidae	2	10	15	197	21	61	981	42678	Heleophrynidae	1	5	56	149	Hemiphractidae	2	7	7	9	19	74	297	742	0	294	365	6168	Hemisotidae	9	787	Hylidae	1	1	1	1	1	1	1	1	2	2	2	2	2	2	2	3	3	4	4	4	5	6	6	7	8	8	8	8	9	9	11	13	13	13	14	14	15	15	15	15	16	26	32	32	32	36	38	45	94	107	121	164	665	499	308	248	140	29	16	0	549	521	468	40	13	0	0	28960	100	3507	122	0	120	139	43	3871	7599	998	882	132	12587	42	1959	3274	1996	1950	70550	0	1159	953	587	240	3744	3308	4222	571	0	117541	2704	3843	3463	31564	24570	243742	Hylodidae	7	14	26	71	989	923	Hyperoliidae	1	1	1	1	1	1	1	1	2	2	2	3	5	11	15	31	153	288	112	75	31	30	16	9	3	160	105	10	10	255	640	1580	4536	19601	Leiopelmatidae	4	211	Leptodactylidae	1	1	1	1	1	2	3	5	7	9	15	18	25	47	77	406	10	7	5	0	333	29	79	99	4174	7021	0	4839	8540	40984	Mantellidae	1	1	1	1	6	11	13	16	18	32	47	79	49	10	5	0	372	119	189	1720	444	4994	508	2882	Megophryidae	1	18	23	36	67	80	1498	1024	1448	1009	48	1322	Micrixalidae	24	503	Microhylidae	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	2	2	2	2	2	2	2	3	3	3	3	3	3	3	4	4	4	4	5	5	5	6	6	6	8	9	9	10	11	12	12	12	13	13	18	19	19	20	26	27	32	33	35	41	46	65	72	537	417	190	86	67	46	32	12	9	3	1	0	0	0	0	0	555	79	48	34	10	0	0	303	115	60	33	0	0	0	9522	2449	580	106	932	266	261	132	112	59	212	183	104	486	449	929	469	205	376	87	2104	3219	61	199	427	4297	155	92	1182	410	15123	8616	2811	Myobatrachidae	1	1	1	1	1	1	2	2	2	4	4	6	6	6	7	8	10	11	14	17	29	4326	1332	1265	1038	594	27	10404	504	177	2978	398	6975	4369	2271	7736	15766	12532	79531	28807	81809	15629	Nasikabatrachidae	2	3	Nyctibatrachidae	1	2	36	0	12	76	Odontobatrachidae	5	1	Odontophrynidae	1	10	41	38	1494	831	Pelobatidae	4	12058	Pelodytidae	5	11310	Pipidae	1	4	7	29	99	432	597	8676	Phrynobatrachidae	94	10795	Ptychadenidae	1	3	55	2	75	7069	Pyxicephalidae	1	1	1	3	3	4	5	10	10	15	16	17	207	53	25	99	75	389	17	909	367	2303	2828	1358	Ranidae	1	2	3	3	3	4	5	5	6	9	10	11	12	12	12	13	13	16	17	26	58	62	104	18	0	225	18	0	60	1050	86	700	336	4263	480	29188	378	0	88	0	1634	124	133529	6454	7927	296170	Ranixalidae	3	15	0	236	Rhacophoridae	1	1	1	3	3	3	3	5	5	8	15	15	17	24	28	56	59	84	95	4	4	0	77	9	4	2	10235	144	8	2276	105	7944	13638	228	3071	95	84	11888	Rhinodermatidae	1	2	6	231	Rhinophrynidae	1	1	Scaphiopodidae	3	4	10936	13532	Sooglossidae	2	2	860	8	Strabomantidae	1	1	2	2	4	4	5	5	7	14	14	15	16	25	34	527	159	2	638	0	146	111	157	0	239	295	131	104	868	0	342	51074	Telmatobiidae	62	1821	Species


Records




Hynobiidae	1	1	2	2	2	6	6	10	49	917	29	2195	167	21	3754	0	1480	2305	Plethodontidae	1	1	1	1	1	1	1	1	1	2	2	4	6	6	7	7	8	13	18	20	22	22	29	33	38	39	56	132	15988	1822	551	286	169	71	31	23	8	8408	0	3797	13659	0	142	74	2716	1234	10014	314	94721	47712	8543	36987	1339	17832	228861	25119	Proteidae	1	5	38	2275	Salamandridae	1	1	1	1	2	2	2	3	3	3	3	4	5	6	7	9	9	9	10	14	25	36652	414	182	2	3180	607	263	21600	4051	703	43	19734	86	39367	42	132843	85638	3622	916	517	1732	Sirenidae	2	3	1586	3462	Caeciliidae	9	34	126	456	Dermophiidae	2	2	3	7	1370	169	264	1171	Herpelidae	2	8	162	721	Ichthyophiidae	7	50	1	1	1	2	3	4	12	53	1158	38	9	5	15	759	1164	34	Rhinatrematidae	6	7	0	0	Scolecomorphidae	3	3	286	3	Siphonopidae	1	2	2	3	5	14	3	21	4	4	177	97	Typhlonectidae	1	1	1	2	9	0	0	0	308	57	Species


Records
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