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ABSTRACT

In this study we compared the skull morphology between the colocolo cat (Leopardus colocola) and the 
domestic cat (Felis catus) based on samples deposited in scientific collections. We observed cranial and 
mandibular differences between both species that can be identified relatively easy to naked eye. These 
differences were related to the shape of the posterior edge of the palate, the shape of the presphenoid 
bone, the dental formula and the relative position of mental foramen in the mandible. 
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RESUMEN

Morfología craneal comparada entre el gato nativo “colocolo” y el gato doméstico, basada en 
muestras depositadas en colecciones científicas. En este estudio se comparó la morfología del cráneo 
entre el gato colocolo (Leopardus colocola) y el gato doméstico (Felis catus) analizando muestras 
depositadas en colecciones científicas. Se observaron diferencias craneales y mandibulares entre 
ambas especies que pueden ser identificadas con relativa facilidad a simple vista. Estas diferencias 
se relacionaron con la forma del margen posterior del paladar, la forma del hueso preesfenoides, la 
fórmula dental y la posición relativa del foramen mentoniano en la mandíbula. 
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INTRODUCTION 

Native species of the family Felidae or “cats” are distributed across the Earth, except in Antarctica, 
Australia, New Zealand, Madagascar, Japan, and almost all oceanic islands (Feldhamer et al. 2020).  On the 
other hand, the domestic or feral cat (Felis catus) has been introduced nearly worldwide by humans as pets 
or because this species may predate on some rodents considered plages, being one of the most popular pets 
in Chile (Maldonado Aravena and Díaz-Vega 2019).  Cats are very specialized carnivores, and the dentition 
is characterized by large canines and strong carnassials (Berkovitz and Shellis 2018).  Cats have short and 
rounded rostrum, and a reduced number of molariform teeth, if compared with other carnivores such as 
canids (Feldhamer et al. 2020).  Typical dental formula of Felidae is 3/3 1/1 2-3/2 1/1 = 28–30 (DeBlase 
and Martin 1974). 

         The “colocolo” cat (Leopardus colocola) is a native species of South America and have 
a wide geographic distribution.  In Chile, three subspecies are recognized (Castro-Pastene et al. 2023; 
but see Nascimento et al. 2021): L. c. wolffsohni, distributed between Arica and Parinacota to Atacama 
regions, L. c. colocola, distributed between Antofagasta to Biobio regions, and L. c. pajeros, that present 
a discontinuous distribution between Aysén and Magallanes regions.  L. colocola has a similar size to the 
domestic cat (F. catus), but the first species is more robust and weights between 2 to 4 kg (Castro-Pastene et 
al. 2023).  However, skull morphological differences between both species have not been evaluated. 
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         Considering the growing urbanization and human land use of landscapes of Chile, the presence 
of free-roaming domestic cats in rural zones could represent an “emergent threat for native wildlife” (López-
Jara et al. 2021).  This may be particularly the case of L. c. colocola, that inhabits along the central Chile, a 
region that suffers a strong anthropogenic pressure and landscape modification (Guzmán Marín et al. 2022).  
Hence, due the potential coexistence between native and domestic cats in rural areas of Chile, taxonomic 
identification of these cats may be critical to estimate their current habitat use and possible interactions.  In 
this study, we compared skulls of the native cat “colocolo” (L. colocola) and the domestic cat (Felis catus) 
to identify morphologic differences that could help to recognize as a first examination if we are in presence 
of a colocolo or a domestic cat, especially during field work. 

MATERIAL AND METHODS

Eight adult and one subadult skulls were analyzed, being six of them domestic cats (Felis catus), and 
three were recognized as the colocolo cat (Leopardus colocola).  These samples were housed in the Area 
of Vertebrate Zoology of the Museo Nacional de Historia Natural (MNHN), Santiago and “Colección de 
Flora y Fauna Prof. Patricio Sánchez-Reyes (SSUC-ma)” of the Pontificia Universidad Católica de Chile, 
Santiago (see details in Appendix 1).  When collection locality was available for samples of the colocolo cat 
(specimen’s labels or curator dataset), the subspecies was assigned following Castro-Pastene et al. (2023).  
Skulls were analyzed visually to detect any interspecific differences between the colocolo and the domestic 
cat, that could be identified to “naked eye”.  On the other hand, dental formula was compared between both 
species.  Cranial bones nomenclature followed Elbroch (2006), skull morphological description for the 
colocolo cat followed García-Perea (1994), and mandible nomenclature followed Lombardero et al. (2021). 

RESULTS

At least, we detected two different cranial characters to naked eye, in ventral view, between the 
colocolo cat (Figure 1A) and the domestic cat (Figure 1B).  These characters are related to the shape of 
posterior edge of the palate, and the shape of presphenoid bone.  In samples of the colocolo cat, the posterior 
edge of the palate was observed as “U-shaped”, in agreement with Garcia-Perea (1994).  Additionally, we 
observed the two variations or morphotypes of this U-shaped pattern described by this last author: Type 
1 or U-shaped edge with a medial notch (Figure 2A, 2B), and Type 2 or U-shaped edge with not a medial 
notch (Figure 2C).  In contrast, in the domestic cat, the posterior edge of the palate was roughly observed 
as a “m-shape” (Figure 1B).  Regarding the shape of the presphenoid, in the colocolo cat this bone was 
thin and elongated (roughly, as a “stick”, Figure 1A), while in the domestic cat it was wider (roughly, as a 
“flame of a candle”, Figure 1B). 

Figure 1. Ventral view of the crania of the colocolo (A, SSUC-ma 2012) and the domestic cat (B, SSUC-ma 2411). 
in = incisors, ca = canine, pre = premolars, mo = molar, max = maxillary, pal = palatine, pep = posterior edge of the 
palate, pres = presphenoid, pte = pterygoid, bas = basisphenoid. *glue residue. Scale in cm. 
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         On the other hand, differences in the permanent dental formula were also observed (Figure 1, 
Figure 3).  In the colocolo cat, the dental formula was 3/3 1/1 2/2 1/1 = 28.  While in the domestic cat, the 
dental formula was 3/3 1/1 3/2 1/1 = 30.  Only a single sample of domestic cat seemed to deviate of this 
observation, with 29 teeth, and two skulls appeared probably with lost incisors.  Therefore, domestic cat 
presented a higher number of total permanent teeth, if compared with the colocolo cat, due to differences in 
the number of premolars of the upper jaw between both species. 

         Finally, we observed differences in the relative position of the mental foramen.  Whereas the 
posterior mental foramen in the colocolo cat is located approximately between the lower premolars (P3 
and P4), and the main mental foramen is located between the canine and the premolar (Figure 3A), in the 
domestic cat the posterior mental foramen is located approximately below the premolar P3 (Figure 3B).  The 
position of the main mental foramen in the domestic cat is similar to that of the colocolo cat. 

DISCUSSION AND CONCLUSION 

In this note we reported differences in two cranial characters between the colocolo cat and the 
domestic cat, which are relatively simple to identity to naked eye, in ventral view.  The shape of posterior 
edge of the palate was “U-shaped” in the colocolo cat (García-Perea 1994), while this edge was “m-shaped” 
in the domestic cat.  On the other hand, the presphenoid bone was thin and elongated in the colocolo cat, 

Figure 2. Ventral view of the crania of the colocolo cat showing the two morphotypes of the U-shaped posterior edge 
of the palate: Type 1 with a medial notch (A, MNHN557; B, SSUC-ma 2012), and Type 2 without a medial notch (C, 
MNHN556). mn = medial notch. Scale in inches (A, C) and in cm (B). 
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if compared to the wider presphenoid observed in the domestic cat.  Moreover, our observations suggested 
interspecific differences in the dental formula: colocolo cat 3/3 1/1 2/2 1/1 = 28, while in the domestic cat 
it was 3/3 1/1 3/2 1/1 = 30.  The loss of an upper premolar characterizes the “Pampas” cats, being only 
occasionally observed and poorly developed (P2, according to García-Perea 1994).  On the other hand, 
when the mandibles were compared, the colocolo and the domestic cat showed differences in the relative 
position of the mental foramen. 

         The morphologic characters analyzed could facilitate the recognition of skull´s cats, especially 
in the field.  Hence, this could be a first approximation based on a “naked eye morphology”, until new 
evidence becomes available for an accurate species identification.  Finally, we highlight the importance of 
the analysis of samples deposited in scientific collections guiding to resolve practical problems during field 
work. 
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Figure 3. Mandible of the colocolo cat (A, SSUC-ma 2012) and the domestic cat (B, SSUC-ma 2410). Note the 
difference in the relative position of the mental foramen related to the premolars. main = main or middle mental 
foramen, post = posterior mental foramen. 
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APPENDIX 1

Specimens analyzed in this study: 

Colocolo cat, Leopardus colocola (n = 3): MNHN 556 (Magallanes, L. c. pajeros) y 557 (Santiago, L. c. colocola); 
SSUC-ma 2012 (“cuesta Las Chilcas”, Prov. Choapa, Coquimbo).

Domestic cat, Felis catus (n = 6): SSUC-ma 2409, 2410, 2411, 2412, 2413 y 2414.
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