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The following are more complete descriptions of the three databases analyzed here. Despite the fact that these are not considered as relevant for the Equus use case, they nevertheless each have their own strengths and unique attributes.

VertNet
VertNet started in 2010 with a goal of integrating four previously independent databases started a decade earlier, i.e., FishNet, HerpNET, MaNIS, and ORNIS, thus providing access for all vertebrate groups (Guralnick and Constable 2010; Constable et al. 2010). VertNet has aggregated 18.7 M records (Table 2), which are largely based on vouchered museum specimens, and it was an early initiative to attach media to increase its research functionality and utility. VertNet shares itS data with both GBIF and iDigBio, thus resulting in overlap (duplication) of coverage. 
	Similar to the text search in iDigBio, VertNet has a “full text record search” that retrieved 29.9 records for Equus versus 29.8 K records for an “advanced search options” using dwc:genus. Using dwc:basisOfSpecimen as FossilSpecimen, it also retrieved 25.6 K fossil records (Table 2), which like iDigBio and GBIF is a high proportion (85.9 %) of the total number of Equus specimen data records. Given the size of the database that was retrieved, it was not possible to plot all of these data with the on-screen mapping function in VertNet. The distributional data in SD Fig. 1 was constructed via an exported .csv file plotted in Maptive (www.maptive.com). In terms of distributional patterns, it shows similarities and much overlap with some other databases, e.g., iDigBio (Fig. 1). Some differences, however, include, for example: (1) Australia, which has no data records in iDigBio, yet a relatively complete coverage from the VertNet data set (also see GBIF below); and (2) considerably more locality records for Eurasia and Africa. 
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SD1 Fig. 1. Map of 29.8 K location records using a maptive base (www.maptive.com) for Equus retrieved from VertNet on 25 January2016 using the Advanced Search Options function.

Biodiversity Information Serving Our Nation (BISON)
BISON is a federally funded database that includes 262 million records as of the middle of 2016. It contains both vouchered specimen-related and non-vouchered location data, also including fossils. It aggregates these data from 440 museums, universities, other kinds of collections (e.g., herbaria) and aggregators such as Arctos, iNaturalist, GBIF (also see below), and PANGAEA. Given its primary funding, it is the source for related data from governmental repositories and data providers (in contrast to, for example, iDigBio which focuses on non-federal collections), including, BLM, NMNH (Smithsonian), NPS, USDA, USFS, USFWS, USGS. It also has comprehensive coverage from international data providers. Unlike most of the other databases, it allows users to search on either scientific or common name. A unique aspect limiting the universality and usefulness of BISON is that it only retrieves data from the United States. The BISON API can be accessed at bison.usgs.ornl.gov/#api.
	An “ITIS Enabled Search by Scientific Name” for Equus yielded 25.3 K results (SD Fig. 2), of which 24.5 K (Table 2) represent fossils. The obvious pattern apparent from SD Fig. 2 includes the dense coverage for most of the U.S. (including Puerto Rico), but an obvious limitation of no data from outside this country.

[image: ][image: ]








SD1 Fig. 2. Plot of distribution of Equus based on 24.2 K georeferenced location records (a subset of the 25.3 total records retrieved) using the integrated mapping function for BISON that were retrieved ca. 15 January 2016. The colors of the plotted symbols represent different fossil and extant species.

Neotoma
The Neotoma Paleoecology Database was started in 2008 by combining other databases such as the North American Pollen Database and FAUNMAP (Grimm 2008). Neotoma is a hub for data, research, and education about paleoenvironments since the Pliocene (i.e., over the past 5 million years) in North America. It is an international collaboration of 19 institutions led by researchers at the Pennsylvania State University and Illinois State Museum (Neotoma 2016). In addition to occurrence (location) data, Neotoma also provides other kinds of data derived from numerous sources including, for example, analytical chemistry, paleobotany (e.g., pollen), invertebrates, sedimentology, and geochronology; it therefore is not solely restricted to vouchered museum specimens. In this regard it is different from either iDigBio and VertNet that focus on museum vouchered occurrences. An obvious strength and unique niche filled by Neotoma is in the geochronological data, which includes radiocarbon age determinations. In this regard, Neotoma leads the field of relevant databases with regard to calibration of Deep Time, albeit it is only over the past 5 million years. Goring et al. (2015) provide a current overview, including a R package that can be used to obtain and manipulate data mined from the Neotoma.
	A search query was conducted on the species of Equus (SD Fig. 3) for location using the Basic Search function. We combined individual data for “Taxon” for 19 extinct and extant species. These results indicate coverage only for North America (no data points were retrieved from elsewhere). In this regard the results of the Neotoma search are similar in pattern to those from BISON, but for different reasons: Neotoma only yielded results from the lower 48 states and from western Canada (the latter containing only one point) because these are the locations of the included data. In contrast, BISON is restricted by its mission to data from the U.S.
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SD1 Fig. 3. Map of 0.2 K location records for the species of Equus retrieved 9 February 2016 using the integrated mapping function of Neotoma.
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