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Abstract: The intention of this study was to determine the morphometric features of cranium in male Eurasian lynx obtained 
from Turkey. In the research, craniums of totally four adult male Eurasian lynx were used. After the scalps and superficial 
muscles of lynx were dissected, they were boiled and macerated. Forty one measurements were taken from the cranium by the 
help of a digital caliper. The measurements were analysed in the SPSS (20.0 version) package software. According to the 
results obtained, it was determined that the maximum length of the cranium was averagely 141.37 mm and maximum width of 
the cranium was averagely 95.83 mm in lynx. In the study, mandible maximum length was specified as 93.45 mm. 
Consequently, the osteometric measurements of the cranium and mandible in the male Eurasian lynx, which is in the 
threatening of extinction, were determined. It is thought that these data will be an essential data source related to the male 
bobcat in zooarchaeological gap in Turkey. 
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1. Introduction 

Eurasian Lynx (Lynx lynx) is an animal species of Felidae 
family that lives in the forestlands of Asia and Europe [1]. In 
the east regions of Turkey, Eurasian Lynx (Lynx lynx 
dinniki) species are present which are known as the 
subspecies of Eurasian Lynx and are on the verge of 
extinction [2-4]. 

Morphometry is a research method enabling to investigate 
the form differences of the organism. It provides opportunity 
to mathematically express the width, length or angular 
measurements between two specific points [5]. 

Onar et al. (1997) [6] conducted some morphometric 
studies in the mandible of German Shepherd Dog, Onar 
(1999) [7] in the cranium of German Shepherd Dog, 
Hidaka et al. (1998) [8] in the craniums of nyctereutes 
procyonoides and musteline, Onar et al. (2005) [9] in the 
cranium of red fox, Künzel et al. (2003) [10] and Uddin et 
al. (2013) [11] in the cranium of cat and Monfared (2013) 
[12] in the cranium of Persian cat. Also, In their study 

Gomeric et al. (2010) [13] indicated the findings related to 
skull morphometry of lynx which were obtained from 
Croatia. However, upon literature review, no study has 
been found regarding the skull morphometry of male 
Eurasian lynx from Turkey. Thus the purpose of this study 
was to specify the morphometric data of the cranium of 
male Eurasian Lynx which are in the east regions of 
Turkey in order to provide base data. 

2. Material and Method 

The craniums of 4 adult male lynxes, which were 
brought to Kafkas University Faculty of Veterinary 
Medicine Department of Pathology for autopsy on various 
days in order to investigate their causes of death, were 
used in the study. After the scalps and superficial muscles 
of lynx were dissected, they were boiled and macerated. 
40 lengths and 5 angles were measured from the cranium 
by using an electronic calliper. Additionally, skull, cranial 
and facial indexes were also calculated by using the 
measurements obtained. Mean (x), standard deviation 
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(SD), maximum and minimum values of the 
measurements and the calculations were analysed in the 
SPSS (20.0 version) package software. 

The length measurements taken from the cranium were 
specified as L1: total length, L2: condylobasal length, L3: 
basal length, L4: basicranial axis, L5: basifacial axis, L6: 
neurocranium length, L7: upper neurocranium length, L8: 
viscerocranium length, L9: facial length, L10: lateral length 
of snout, L11: palatal length, L12: length of the cheektooth 
row, L13: length of the premolar row, L14: length of P4, 
L15: greatest diameter of the auditory bulla, L16: Least 
diameter of the auditory bulla, L17: greatest mastoid 
breadth, L18: greatest breadth of the occipital condyles, 
L19: greatest breadth of the foramen magnum, L20: height 
of the foramen magnum, L21: greatest neurocranium 
breadth, L22: zygomatic breadth, L23: frontal breadth, L24: 
least breadth between the orbits, L25: greatest palatal 
breadth, L26: breadth at the canine alveoli, L27: least 
breadth aboral of the supraorbital processes, L28: facial 
breadth between the infraorbital foramina, L29: greatest 
inner of the orbit, L30: greatest inner height of the orbit, 
L31: height of the occipital triangle, L32: total length of the 
mandible, L33: length from the indentation between the 
condyle process and angular proces-infradentale, L34: 
length of the condyle process and aboral border of canine 

alveolus-infradentale, L35: length from the indentation 
between the condyle process and the angular process-aboral 
border of canine alveolus, L36: length of the cheektooth 
row in mandible, L37: length of the carnassial alveolus, 
L38: height of the vertical ramus, L39: height of the 
mandible behind M1, L40: height of the mandible in front 
of P3 (Figure 1, Figure 2, Figure 3). 

The angle measurements taken from the mandible were 
specified as A1: angle between the margo ventralis of corpus 
mandibulae and margo caudalis of ramus mandibulae, A2: 
angle between the tuber mandibulae of processus condylaris 
and the margo caudalis of ramus mandibulae, A3: angle 
between the ramus mandibulae and margo alveolaris of pars 
molaris corporis mandibulae, A4: angle of the front side of 
margo ventralis of corpus mandibulae, and A5: angle 
between two corpus mandibulae. 

Driesch (1976) [14] for the length measurements, Onar et 
al. (1997) [6] for the angle measurements, and Onar (1999) 
[7] for the index calculations were taken as a reference. 

Index values were calculated by using the following 
formulas; 

a. Skull index = L22x100/L1 
b. Cranial index = L21x100/L6 
c. Facial index = L22x100/L9 

 

Figure 1. Dorsal view of the measurement points in the Skull of the male Eurasian lynx from Turkey. 

L1: total length, L7: upper neurocranium length, L8: viscerocranium length, L9: facial length, L10: lateral length of snout, L21: greatest neurocranium breadth, 
L22: zygomatic breadth, L23: frontal breadth, L24: least breadth between the orbits 27: least breadth aboral of the supraorbital processes, L28: facial breadth 
between the infraorbital foramina. 
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Figure 2. Basal view of the measurement points in the skull of the male Eurasian lynx from Turkey. 

L2: condylobasal length, L3: basal length, L4: basicranial axis, L5: basifacial, L11: palatal length, L12: length of the cheektooth row, L13: length of the 
premolar row, L14: length of P4, L15: greatest diameter of the auditory bulla, L16: Least diameter of the auditory bulla, L17: greatest mastoid breadth, L18: 
greatest breadth of the occipital condyles, L19: greatest breadth of the foramen magnum, L25: greatest palatal breadth, L26: breadth at the canine alveoli. 

 

Figure 3. Lateral view of the measurement points in the mandible of the male Eurasian lynx from Turkey. 

L32: total length of the mandible, L33: length from the indentation between the condyle process and angular proces-infradentale, L34: length of the condyle 
process and aboral border of canine alveolus-infradentale, L35: length from the indentation between the condyle process and the angular process-aboral border 
of canine alveolus, L36: length of the cheektooth row in mandible, L37: length of the carnassial alveolus, L38: height of the vertical ramus, L39: height of the 
mandible behind M1, L40: height of the mandible in front of P3. 
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3. Results 

Table 1 illustrates morphometric findings of the cranium 
of male Eurasian Lynx. 

According to the results obtained from the study; it was 
determined that length and width of the cranium of adult 

male lynx were 141.37 and 95.83 mm respectively, and the 
mandible length was 93.45 mm. In the study, skull, cranial 
and facial indexes were also calculated. In the cranium of 
male Eurasian Lynx, skull index was found as 67.79, cranial 
index as 47.01, and facial index as 162.4. 

Table 1. Morphometric data of the cranium of male Eurasian lynx from Turkey. 

Parameter Minimum Maximum Mean SD Parameter Minimum Maximum Mean SD 
L1 137.83 147.57 141.37 5.38 L24 29.46 30.28 29.81 0.42 
L2 121.58 133.42 126.24 6.31 L25 55.77 57.92 57.05 1.13 
L3 111.85 122.12 115.74 5.57 L26 33.54 35.46 34.52 0.96 
L4 38.50 40.96 39.53 1.28 L27 37.70 43.19 40.44 2.75 
L5 76.06 82.31 78.39 3.42 L28 37.68 39.16 38.64 0.83 
L6 121.48 127.02 124.52 2.81 L29 33.23 34.17 33.67 0.47 
L7 76.99 78.75 78.11 0.98 L30 36.90 38.27 37.70 0.72 
L8 83.00 85.20 84.00 1.11 L31 41.26 43.84 42.30 1.36 
L9 57.58 60.15 59.01 1.31 L32 91.04 96.79 93.45 2.98 
L10 37.26 39.13 38.02 0.98 L33 86.40 94.13 89.13 4.34 
L11 52.96 56.66 54.23 2.10 L34 78.06 82.65 79.69 2.57 
L12 30.32 33.96 31.58 2.07 L35 74.94 80.60 76.89 3.21 
L13 32.17 34.61 33.22 1.26 L36 34.05 36.50 35.04 1.29 
L14 17.94 19.08 18.40 0.60 L37 13.76 14.84 14.23 0.55 
L15 23.05 24.81 24.12 0.94 L38 37.58 40.74 38.92 1.63 
L16 13.34 14.09 13.61 0.42 L39 18.54 18.95 18.68 0.23 
L17 57.37 60.72 59.10 1.68 L40 16.25 18.50 17.03 1.27 
L18 30.90 31.51 31.11 0.35 A1 95.00 88.00 92.00 3.50 
L19 17.30 17.77 17.54 0.24 A2 93.00 87.00 90.00 3.00 
L20 14.32 16.30 15.10 1.06 A3 165.00 167.00 161.00 4.00 
L21 56.84 59.85 58.54 1.54 A4 38.00 32.00 35.00 3.00 
L22 94.69 97.78 95.83 1.69 A5 42.00 38.00 40.00 2.00 
L23 59.31 64.43 62.66 2.90      

 

4. Discussion 

Eurasian Lynx is an animal species which is endemically 
seen in the east and north regions of Turkey and also in the 
forestland areas of Europe and Asia. As in numerous 
countries, Eurasian Lynx and its subspecies are under 
protection in Turkey, as well [1, 15]. In this study, 
morphometric data on the cranium were obtained in terms of 
a single gender (male) of Eurasian Lynx which is such a 
rarely found and on the verge of extinction. These data are 
quite important in terms of zooarchaeological excavations in 
lynx from the Felidae family in Turkey. Morphometry is a 
research method that provides opportunity to determine the 
form differences on the organism and to make comparisons 
between species and even the races [5]. Actually, the 
reflection of morphometry and genotype to phenotype is 
expressed mathematically. In the study, osteometric values 
were obtained for the cranium of male Eurasian Lynx by 
using the morphometry method. The results obtained will 
shed light on the evaluation of species of Felidae family that 
will be performed in the future by using the same method. 

In this study, the findings related to skull morphometry of 
lynx were determined. The lynx were obtained from the 
northeast of Turkey. In their study Gomercic et al. (2010) 
[13] indicated the findings related to skull morphometry of 
lynx which were obtained from Croatia. Besides, in the same 
study, Gomeric et al. (2010) [13] have complied and 

tabularize previously presented morphometric findings. 
Starting from this point of view we compared some of the 
data obtained with mentioned study findings. Comparing 
findings were summarized in table 2. According to this, it 
was determined that the skull measurements of the male 
Eurasian lynx obtained from Turkey and used as study 
material are similar to Spain lynx skull rather than Balkan 
and Eastern European lynx skull. 

Künzel et al. (2003) [10] conducted morphometric studies 
on the cat craniums having different skull shapes. In his 
study, he classified the cats as round, triangular, cuneiform, 
and centroid. The skull of the male Eurasian lynx used in our 
study can be included in the class of cats having round head 
forms in which Persian and Birman cats are also included. 
Because the measured and calculated values and indexes in 
the study of Künzel et al. (2003) [10] are different from our 
study, no one-to-one comparison could be performed. 

In the study conducted by Monfared (2013) [12] on the 
craniums of Persian cats, the cranium length, cranium width 
and cranial length values were determined as 10.58, 4.1, and 
7.38 cm respectively. In our study, these values were 
specified as 141.37, 95.83, and 124.52 mm, respectively. 
Additionally, Monfared (2013) [12] stated the skull index as 
55.55 in his study. In our study, this value was found as 
47.01. 

In his study, Monfared (2013) [12] specified the mandible 
length and height as 8.3 and 3.7 cm. In our study, these 
values were determined as 93.45 and 38.92 mm. 
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This study has a number of limitations. The number of 
animal used in the study and the presence of a single gender 
may be evaluated as the limitations of the study. However, 

the fact that Eurasian Lynx is a rare species brings the 
limitations of the study to a tolerable level. 

Table 2. Some morphometric data of the lynx skulls obtained from different regions of the world. Values in millimeters. This table have been to modified from 

Gomercic et al., (2010). 

Morphometric values 
Lynx (lynx lynx) from Turkey 
(this study) 

Lynx (lynx lynx) from Crotia 
(Gomercic et al. 2010) 

Lynx (lynx canadensis) from 
Newfoundland (Saunders 1964) 

L1 137.83 153.2 129 
L2 121.58 142.8 - 
L17 57.37 67.7 - 
L18 30.90 32.2 - 
L22 94.69 111.3 94 
L32 91.04 106.8 - 
L40 16.25 20.3 - 

Table 2. Continue. 

Morphometric 
values 

Iberian lynx (lynx pardinus) 
(Garcia-Perea et al. 1985) 

Lynx (lynx lynx) from Norway 
(Wiig and Andersen 1986) 

Lynx (lynx lynx) from Czech 
(Cerveny and Koubek, 2000) 

Lynx (lynx lynx) from the 
Balkan (Miric 1978, 1981) 

L1 133.7 153.1 153.3 151.8 
L2 121.7 139 139.3 136.5 
L17 58.2 65.4 65.9 - 
L18 - 33.9 - - 
L22 95.6 101.3 107.7 106.1 
L32 89 102.3 - 106.9 
L40 - - - - 

 

5. Conclusion 

As a consequence, morphometric data regarding the 
cranium of an adult male Eurasian Lynx were obtained in the 
study. It is thought that the study will make a contribution to 
the literature because this is the first osteomorphometry study 
conducted on lynx. 
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