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Fossil Equus taxa are usually considered highly specialized grazers that occupied similar habitats 

through the Pleistocene (i.e. open grasslands), despite it has been observed that both extant and 

fossil species can display a more generalist diet (Strani et al., 2019; Saarinen et al., 2021). During 

the Late Pleistocene Equus ferus and Equus hydruntinus are often found associated in many 

European localities, but how these two equids partitioned the available plant resources in a 

sympatric condition at a regional scale is still unclear (Boulbes & van Asperen, 2019). Both species 

are usually regarded as grazers feeding exclusively on grasses, however different skeletal 

adaptations and isotopic analysis suggest that they may have occupied different ecotones (Boulbes 

& van Asperen, 2019). Through the investigation of fossil ungulates feeding behaviours, it is 

possible to obtain crucial data on past plant resource variation, niche partitioning and other auto- 

and synecological parameters. Dental wear patterns provide data on the direct effects of ingested 

items (food, dust, grit) produced over a period of time on tooth morphology (Fortelius & Solounias, 

2000; Solounias & Semprebon, 2002). From the Late Pleistocene cave of La Carihuela (Granada, 

Iberian Peninsula) a rich collection of E. ferus and E. hydruntinus material has been unearthed 

(Nacarino-Meneses et al., 2017) with more than 50 fossil teeth available for study making it an 

optimal laboratory for an extensive paleoecological analysis. The objective of the project funded by 

the Italian Paleontological Society Grant (ref. Borsa SPI 2020) is to investigate the niche occupied 

by of E. ferus and E. hydruntinus in Southern Iberian Peninsula during the Late Pleistocene by 

analysing the dental microwear patterns of selected specimens from La Carihuela. 

 

Material and Methods 

 

Food resources leave distinctive microscopic marks on the surface of tooth enamel during the 

mastication and their abundance, morphology, size, distribution and orientation are distinctive 

between different diets, depending on the fracture properties of the food items (Ungar, 2010). 

Dental microwear analysis relies on the examinations of these patterns in order to reconstruct the 

diet of fossil taxa. In modern ungulates a higher number of scratches over pits is linked to tough-

food (e.g., grasses) consumption. In contrast, a high number of pits is usually associated to 

consumption of brittle, soft material such as leaves, fruits, and seeds (Solounias & Semprebon, 

2002).  For this project clear epoxy resin casts of La Carihuela fossil material currently stored at the 

Department of Earth Science of the University of Zaragoza (Spain) have been analysed. Casts were 

produced following the standard protocol described by Solounias and Semprebon (2002). A total of 

29 and 15 upper molars belonging to E. ferus and E. hydruntinus respectively have been prepared to 

be investigated using the Low Microwear Magnification (LMM) method (Solounias & Semprebon, 

2002). Casts were observed under a Leica S9 i stereo microscope equipped with a camera and the 

LAS software which was used to photograph enamel bands displaying microscopic patterns linked 

to food consumption (Figure 1). Selected specimens (5 for both species) where then investigated 

implementing a novel protocol currently being tested.   

 

Preliminary results and future developments 

 

Preliminary analyses of the microwear marks observed on the enamel surface of the selected 

specimens indicate that E. ferus short-term dietary adaptations are consistent with a grass-

dominated diet, while E. hydruntinus microwear patterns point to a more generalist diet. E. ferus 

dental microwear patterns display a high number of scratches, conversely E. hydruntinus dental 

microwear patterns are more variables with a higher incidence of pits (Figure 2). These results seem 



to indicate that E. ferus and E. hydruntinus when found in sympatric conditions avoided 

competitions by employing different feeding strategies with E. hydruntinus including less abrasive 

plant resources in its diet. E. ferus microwear results are concordant with dental mesowear data 

(which record the long-term feeding behaviour of herbivorous ungulates [Fortelius & Solounias, 

2000]), whereas a discrepancy is observed between the microwear and mesowear dietary signals of 

E. hydruntinus. A more in-depth dental microwear analysis to confirm these results is currently 

underway. These dietary data will also be compared with available vegetation information of La 

Carihuela Late Pleistocene sequence (Fernández et al., 2007). 
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Figures 

 

 
Figure 1. Casts being observed and photographed with a Leica S9 i stereo microscope at the 

Department of Earth Sciences of the University of Zaragoza.  

 

 

 
Figure 2. Photomicrographs of enamel surfaces at 35× magnification of selected E. ferus (left) and 

E. hydruntinus (right) molars 

 


