Supplementary material 
Species distribution data: explanation of census protocols
The NBSS is the most recent source of information for these species. This survey was coordinated by regional experts and performed by more than 300 professional ornithologists. Each ornithologist was provided with a map of the square (10 x 10 km) to be surveyed, and specific instructions were provided in order to assure there were not differences between censuses performed by different ornithologists (see Annex in Suárez et al., 2006). Sampling focused on a priori adequate habitats (pastures, fallows, ploughs, stubbles and low shrub-steppes), according to existing scientific knowledge on habitat requirements (Herranz and Suárez, 1999). Every square was surveyed 1-5 times using line transects on a stratified way, that is, sampling effort matched the proportion of adequate habitat within the square. In total, 1736 transects and 5694 kms were performed. The census was designed to cover all squares were presence was recorded in the Spanish Atlas of Breeding Birds

As a result, presence/absence data were obtained for 665 10x10 km UTM squares distributed over the main sandgrouse distribution areas. This set of squares covered the areas were sandgrouse had been previously recorded in the National Atlas of Breeding Birds, in previous Regional Atlases or by anecdotic sightings, and added new squares were sandgrouse presence was suspected.  The grain size used must be a relevant scale for the studied organism, i.e., its home range (Dunning et al. 2005). Since the average breeding home range of P. alchata is ca. 40km2 (Benítez-López, 2010) and of P. orientalis is ca. 120km2 (authors, unpublished data), we think that the 10x10 km resolution is adequate for studying sandgrouse biogeographical patterns. 

The second source of information was the Spanish Atlas of Breeding Birds (SABB) {Martí, 2004 #100}. We used the NBSS to update the presence/absence data recorded in the SABB.  The SABB is the most current and detailed source of information for breeding bird ranges in Spain. In this collective work, data were gathered by experienced ornithologists during spring in the period 1998–2001. Our data may thus be regarded as true presence–absence records, since they were all gathered through systematic and standardized surveys that recorded absences (missing in so-called ‘presence-only’ data). In the analyses that follow, we are assuming that the combined data (1998–2001 and year 2005) indicate the likely distribution patterns of sandgrouse throughout the early 2000s. The final sample size was 5312 UTM squares with presence/absence data for sandgrouse species, with 12.5% of the squares corresponding to the NBSS data, and the rest to SABB data (mostly absences). Pin-tailed sandgrouse was present in 370 UTM squares and black-bellied sandgrouse in 669 UTM squares. We assessed if they were discrepancies between both sources regarding presence and absence squares and found that 65% and 78.5% of the NBSS squares for P. orientalis and P. alchata, respectively, matched the presence/absence squares as surveyed during the SABB. Only 4.7% (P. orientalis) and 6.0% (P. alchata) of the squares surveyed as positive in the NBSS were recorded as negative in the SAAB. The biggest mismatch between both sources occurred in the percentage of absence squares in the NBSS that were recorded as positive in the SABB. However we think that, rather than a false absence, and given that the NBSS is more recent, this is just a reflection of the ongoing disappearance of both species from some squares, especially at the margins of their distribution (Suárez, 2006). This is particularly evident in the case of P. orientalis, for which 30.5% of squares recorded as negative in the NBSS were previously positive in the SABB, compared to a percentage of 15.5% in the case of P. alchata. 

