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ABSTRACT
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The aim of this study is to establish the craniometric data of the rabbit species found on Malta
and therefore establish parameters for the anatomical identification. Twenty-eight crania of
adult Oryctolagus cuniculus (Linnaeus, 1758) (Mammalia Leporidae) were used to establish
15 average indexes. These indexes illustrated a pronounced wedge-shaped head. The Orbital
vertical diameter was also considerable, allowing for a very large oculus. Environmental fac-
tors could be responsible for this adaptation. 

INTRODUCTION

Although the wild rabbit has been featured in
many publications on Maltese Fauna, it has never
been given individual attention and basic identifica-
tion criteria have never been published. Taxonomic
data of the European rabbit, Oryctolagus cuniculus
(Linnaeus, 1758) (Mammalia Leporidae), found on
the Maltese islands is insufficient and the books and
papers which refer to it simply conclude that the rab-
bit found in Malta is the same as that found in other
parts of Europe and the Palaearctic region. 

The aim of this study is to establish the cranio-
metric data of the rabbit species found on Malta,
therefore establishing parameters for the anatomical
identification. 

The Rabbit Cranium

Like the rabbit’s entire skeleton, the skull is very

delicate and light when compared to the skeleton of
other mammals. 

The oral cavity is long and carved. All the teeth
are open-rooted and grow continuously throughout
life. This is because they are adapted to be worn
down by hard or fibrous food materials. The dental
formula is: I 2/1, C 0/0/ PM 3/2, M 3/3 x2 =28 total.

The incisors have enamel only on the outer sur-
face, which wears more slowly than the inner sur-
face, creating the characteristic chisel shape needed
for nibbling plant material. In the upper jaw, the
second pair of incisors is vestigial pegs and is found
behind the first large pair. There are no canine teeth
and the space between the incisors and the cheek
teeth is known as the diastema. The premolars and
molars (cheek teeth) are flattened teeth for grinding
food. The jaw moves in a circular fashion to force
the food against their roughened surfaces. The
lower teeth grow at a faster rate than the upper teeth
(Aspinall & O’Reilly, 2007). This growth is of
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haya et al. (2012), Szuma (2008), Endo et al.
(2002), and van der Geer  et al. (2010). The land-
marks of each measured index are explained and
illustrated below (Figs.1–4). Abbreviations are
used for simplification.

1. Occipitonasal length (OCC) (Fig 1.)
2. Orbital vertical diameter (maximum) (OBVD)

(Fig 1.)
3. Condylobasal length (CON) (Fig 2.)
4. Zygomatic width (ZYG) (Fig 2.)
5. Diastema length (DIA) (Fig 2.)
6. Maxillary tooth row length (MTR) (Fig 2.)
7. Palate length (PL) calculated by adding DIA to

MTR
8. Diastema-tooth row ratio (DTR) DIA:MTR ratio.
9. Mandibular tooth row length (MDT) (Fig 3.)
10. Mandible length (MDL) (Fig 3.)
11. Height of mandible at M1 (HM1) (Fig 3.)
12. Total posterior mandible height (TPMH) (Fig

3.)
13. Nasal length along the mid-line (NL1) (Fig 4.)
14. Nasal length on the side (NL2) (Fig 4.)
15. Inter-orbital Width (IOW) (Fig 4.)

All characters were measured in millimetres, ex-
cept DTR, which is a ratio. Values for each meas-
urement were expressed as means ±standard
deviation. Measurements were taken using a pair of
digital Vernier callipers and were recorded to the
nearest 0.01mm. The Vernier Callipers used had a
repeatability of 0.01mm and an accuracy of 0.02
mm. Measurements were taken thrice for each head
to verify the measurement. 

Due to the occasional absence of mandibles and
occipital parts, some of the skulls have fewer data
in this section. Any skull with deformity and/or
condylobasal length smaller than the mean value -
2 standard deviations for a group - were excluded
to prevent any data distortion due to age, although
due to the rapid growth rate exhibited by rabbits,
age effects are unlikely (Taylor et al., 1977). Rab-
bits are not considered to be sexually dimorphic
(Sharples et al., 1996) and therefore the samples
were considered as 1 data set.  

RESULTS

Data collected is represented in Table 1. Group
means for each index are presented; ±standard error

about 2mm per week. The incisors help to slice the
food, which is then chewed to a bolus by the action
of the cheek teeth, which along with the tongue
move the bolus caudally so that all teeth get equal
chewing action.

The eye orbits are laterally situated with promi-
nent globes. This way the rabbit can obtain almost
360 ֯vision by tilting the head and moving the eyes
slightly. The orbit is circular and made of bone apart
from the lower rim where it is walled by the mus-
cles of mastication (O’Malley, 2007).

MATERIALS AND METHODS

A total of 28 Oryctolagus cuniculus skulls from
Malta were used for this study.

The skulls were in natural decomposition or
they were obtained from naturally dead or hunted
specimens. They were cold water macerated.

Initially, they were skinned and all the meat that
could be removed was cleaned using a scalpel
blade.  They were then placed into a plastic recipi-
ent and covered with water - kept at room temper-
ature - until most of the remaining flesh had fallen
off. The maceration process took approximately one
month. Fly larvae were the main decomposers in
the process.

After maceration was complete, they were
bleached lightly using 3% Hydrogen Peroxide and
left to air-dry. Bleach was poured on the heads
carefully in order to ensure that all tight grooves
were cleaned. This process was done in about 30
seconds to prevent Hydrogen Peroxide from erod-
ing the skull. Once dry, they were checked and any
loose parts were secured in place using colourless
glue. This process follows the recommendations of
the University of Arizona Cooperative Extension
(2000) for the preservation of skulls for scientific
research. The advantage of using cold water-mac-
eration to clean the skull is that the skull is not
damaged and does not shrink as in the case of boil-
ing.  This is the best option for skulls used for sci-
entific research. Disadvantages include bad odour,
long times due to its slow process and falling out
of loose parts such as teeth that must be re-assem-
bled. A total of 15 craniometric indices were meas-
ured in each skull and were adapted from Jaksic &
Scoriguer (1981), Monnerot et al. (1994), Sharples
et al. (1996), Baldacchino & Schembri (2002), Ya-
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for all characters is also given. All indexes are pre-
sented in mm except DTR which is a ratio.

The Occipitonasal measurement was high while
the Zygomatic index was narrow. This gives the
Maltese Oryctolagus cuniculus the pronounced
wedge-shaped head. The Orbital vertical diameter
was also considerable, allowing for a very large
oculus. Nasal length (NL2) comprised almost half
of the Occipitonasal length in all specimen. 

DISCUSSION

The measurements have yielded unexpected re-
sults. In fact, the cranial dimensions from the rab-
bits in Malta are not similar to the same values from
populations in the same latitudinal range as Malta,
namely North Africa. 

This is because when comparing the measure-
ments for Malta to the measurements collected by
Sharples et al. (1996), it is evident that the Maltese
rabbits have large occipitonasal length. The Maltese

mean measurement for occipitonasal length stands
at 74.43 mm. While Bergmann’s rule states that
Maltese indexes should be close to those on the
same geographic latitude (Meiri & Dayan, 2003;
Lin et al., 2008), the North African occipitonasal
length has an index of 72.4 mm. This trend is also
evident in the condylobasal index. Standing at
66.85 mm for Malta, they are more akin to meas-
urements of South and North France (65.5–67.4
mm) than North Africa (64.2 mm). 

On the other hand the Maxillary diastema
length, Palate length, Diastema: tooth row ratio, Zy-
gomatic width and Mandible length for the Maltese
populations have measurements which are found to
be similar to the indexes presented by Sharples et
al. (1996) for North Africa. This indicates that the
Maltese Oryctolagus cuniculus has developed a
particularly narrow and long head. 

The longer head seems to contradict Foster’s
rule (Foster, 1964). However, if, as it has often been
suggested, these rabbits have been introduced by
the Romans (Fitter, 1959), the founding stock could
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Table 1. Group means and standard errors for all characters. 
All characters are measured in mm, except DTR, which is a ratio.
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Figures 1-4. Oryctolagus cuniculus skull from Malta: lateral view (Fig. 1), ventral view (Fig. 2),  
mandible (lateral view) (Fig. 3), dorsal view (Fig. 4).



have been of a larger, domesticated variety that nar-
rowed gradually. 

It is possible that isolation and environmental
factors in the Maltese islands have led the rabbits
to adopt a narrower shape. 

Shelter available in the local habitats, namely
garrigue and rocky terrain, make it advantageous
for rabbits to have a narrow head. The association
between the form of the skull and behaviour such
as burrowing has been shown (e.g., Gans, 1974;
Hopkins & Davis, 2009; Barros et al., 2011; Sher-
ratt et al., 2014).

The rabbit is a burrowing animal by nature, build-
ing nests underground. Garrigues, cliffs and boulder
screes offer little opportunity for the rabbit to dig bur-
rows as they only harbour shallow soil pockets. Thus,
as it has been observed, the rabbit will often make
do with crevices in the rocks themselves. Consider-
ing all this, it is evident how much more convenient
for the rabbit is to have a body shape which can fit
in narrow crevices and thus enable it to hide easily.
Small bodies also allow the rabbit to escape from
minute apertures in the same stony shelter. Conse-
quently, this could be the reason for the elongated
shape of the head in the Maltese rabbit.

In a study conducted by van Heteren et al.
(2014, 2015), it is suggested that cave bears (Ursus
spelaeus (Rosenmüller, 1794) from Moravský Kras
and Merkensteinhöhle have a relatively long max-
illa and a narrow cranium. Their reason for this is
the fact that the more slender is the cranium, the
more access the animal has to food, such as roots
and tubers, growing in-between roots and holes.
This factor could very well apply to Oryctolagus
cuniculus inhabiting the Maltese rocky terrain. 

While the particularity of the cranial shape is ev-
ident, the forces behind this adaptation are not and
perhaps they will never be totally unravelled. How-
ever, it is evident that further research is required
on this lagomorph, possibly research which targets
the genetic aspect.
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