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Thirteen adult male Nannospalax nehringi skulls were collected from Kars province. Lengths of 
19 different points on skulls were measured with the aid of an electronic caliper (0.00, BTS, UK). 
Macroanatomic examination of male Nannospalax nehringi mole rat skulls revealed that, there were no 
clear external occipital crest formations, nuchael crest was quite long and sharp, external saggital crest 
was in a wavy form, tympanic bulla was large and long, and foramen magnum was pretty large and high. 
Also there was a bilateral protrusion on the midline of molar teeth on the os palatinum and holes on the 
premaxillo-nasal sutures and nasal bone were seen. The average lengths of the skulls were calculated 
49.02 ± 4.62 mm. As a result of the correlation of the distances between measured points, strong positive 
correlations were determined between lengths of L2/L3, L2/L4 and L3/L4 and no insignificant or 
negative result was obtained.
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Introduction

The Spalacidae family members adapted to underground life. It is thought to be 
they emerged in Anatolia during the Upper Oligocene and extensively subsided into 
Balkans, Russian steppes, Central Asia and extended to North Africa [22].  Members 
of the Spalacidae family can be found in Southeast Europe, Anatolia, the Caucasus, 
Trans-Caucasus, Ukraine, Armenia, Syria, Palestine, Israel, Iraq, Jordan and North 
Africa [1, 10, 22]. This family is a monophilic group at the family level, characterized 
by having semi-hypsodont, rooted and strong teeth [17]. Mehely [15] described 
Spalax genus under four sub-genus (Nannospalax, Mesospalax, Macrospalax and 
Microspalax) but Gromov and Baranova [8] gathered them under two genera as 
Nannospalax and Spalax. Topachevskii [24], Savic [21], Wilson and Reeder [26], 
Yigit et al. [27] and Sözen et al. [23], reported that Nannospalax nehringi is widely 
distributed across the Anatolia, Southeastern Anatolia but Nannospalax ehrenbergi 
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and Nannospalax leucodon spread on the European side of Turkey especially. They 
are also known as blind mole rats (BMR).

Morphometric analsis methods are frequently used in the identification of fossil 
model formations, determination of intrinsic phenotypic variations and evaluationof 
many internal and external osteological forms [5, 12]. The regional anatomy of skull 
is important because it contains some important organs such as brain, tongue, eye, 
lips, teeth, nose andeyelid. The well-known anatomical anatomy allows us to know 
the details of the structure related to the region in any case, and to practice in terms of 
clinical and surgical intervention.

There are many published research about the morphological and anatomical 
characteristics of Nannospalax nehringi [3, 4, 14, 15, 16, 24]. In this study, we aimed 
to determine the morphometric and macroanatomical features, and also craniofacial 
characteristics of Nannospalax nehringi (2n=50) in Kars province.

Material and Methods

Skulls of 13 adult male Nannospalax nehringi (2n=50) collected from Kars province 
for a thesis study in the Faculty of Veterinary Medicine, Department of Physiology, 
Kafkas University were used in the present study. This study was approved by the 
Institutional Animal Care and Use Committee of Kafkas University with permission 
no 2018-077. The skulls were cleaned from skin and coarse flesh and boiled in 
controlled manner and, cured with hydrogen peroxide for 25-30 minutes. Distances 
among 19 different points on skulls were measured with an electronic caliper (0.00, 
BTS, UK) according to literature. For photograph of the BMR skulls, Canon Digital 
Camera Zoom 5X was used. Dataset was composed from obtained measurements 
and, mean, standard deviation and correlation values were determined by SPSS 18.0 
software.

Measurement points defined on the skull of Mole rats (Nannospalax nehringi) – 
Fig. 1.

Acrocranion (A). The most aboral point on the vertex of the cranium in the median 
plane, Basion (B). Orobasal border of foremen magnum in median plane, Bregma (Br). 
Median point of parietofrontal suture, 
Euryon (Eu). Most lateral point of 
braincase, Lambda (L). Median point 
of parietooccipital suture, Nasion 
(N). Median point of nasofrontal 
suture, Otion (Ot). Most lateral point 
of mastoid region, Prosthion (P). 
Most oral points of premaxillae on 
the median plane, Postdentale (Pd). 
Median point of the line combining 
the caudal edges of the last molar 
teeth alveoli on the median line of the 
oral cavity, Rhinion (Rh). Median 
point of the line combining the most 
oral points of nasals. Fig. 1. Measuring points on the skull (dorsal view)
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Measurements taken from the skull of Mole rats (Nannospalax nehringi) – Fig. 2.
L1. Skull length (acrocranion – prosthion), L2.Condylobasal length (aboral borders 

of occipital condyle - prosthion), L3. Basal length, L4. Dental length (postdentale – 
prosthion), L5. Largest nasal length, L6. Parietal length (lambda – bregma), L7. Frontal 
length (bregma – nasion), L8.Viscerocranium length (nasion – prosthion), L9. Length 
of the cheektooth row (measured along the alveoli on the buccal side), L10.Diestema 
length, L11. Palatal length, L12. Greatest width between the occipital condyles, L13. 
Widest length between the external acoustic meatus (otion – otion), L14. Maximum 
neurocranium width (euryon – euryon), L15. Skull width (distance between the temporal 
fossae), L16. Oral zygomatic width (between the oral parts of zygomatic arch), L17.
Aboral zygomatic width (between the aboral parts of zygomatic arch), L18. Largest 
nasal width, L19. Palatal width.

Fig. 2. Measuring points on the skull (ventral view).

Results

According to the macro-anatomic examinations of the Nannospalax nehringi 
skulls, occipital crest formation was not very clear (Fig. 3/thin arrow) and crista nuchae 
was quite long and sharp (Fig. 3/thick arrow). It was seen that external sagittal crest 
continued to descend after the beginning (Fig. 3/arrowhead). Tympanic bulla was in 
a large and long form and foramen magnum was pretty large and high. Also, a clear 
protrusion was observed bilaterally on the midline of molar teeth on the os palatinum. 
Additionally, it was seen that there were holes on the premaxillo-nasal sutures and nasal 
bone, as noted from previously studies (Fig. 4). 
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Fig. 4. 1. Occipital bone, 2. Tympanic bulla, 3. Sphenoid bone, 4. Pterygoid 
bone, 5.  Palatin bone, 6.Maxillar bone, 7. Zygomatic arch, 8. Alveoli dentali, 
9. Porusacusticus externus, 10. İnciciv bone, 11. Nasal bone, 12. Inciciv tooth.

Fig. 3. 1. Occipital bone, 2. Temporal bone, 3. Arcus zygomaticus, 4. Parietal bone, 
5. Interparietal bone, c. Condylar process, J. Jugular process
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Mean and standard deviation values of morphometric measurements of the male 
Nannospalax nehringi are shown in Table 1 and the correlation analysis results of these 
values are shown in Table 2. According to these findings, the skull length was foundas 
49.02 ± 4.62 mm on average.

As a result of the correlation analysis of obtained values, we found that there 
was positive correlation between the lengths of L2 / L3, L2 / L4 and L3 / L4, and no 
insignificant or negative result was detected.

Table 1. Mean and standard deviation values of morphometric values of skull in blind mole rat

Mean Std. Deviation

L1 49,0267 4,62838

L2 51,3617 4,15494

L3 49,4242 4,23306

L4 34,7267 3,39918

L5 23,1933 3,25571

L6 16,5675 1,31072

L7 20,2017 2,07067

L8 21,3650 1,83681

L9 7,9800 ,69080

L10 18,2467 1,61045

L11 15,5842 1,79532

L12 10,2692 ,72231

L13 27,6325 1,96954

L14 13,0767 ,99418

L15 25,0375 2,10912

L16 33,8800 3,30935

L17 36,7842 3,52741

L18 8,8250 1,10210

L19 2,9067 ,71115
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Discussion 

Coşkunet Kaya. [2] and Ketani et al. [13] reported that the external saggittal crista was 
in only one protrusion shape but we observed that external sagittal crista was in a wavy 
formation in Nannospalax nehringi collected in Kars province.

A morphometric study on skulls of New Zealand rabbits reported that average 
lengths of the skulls are 94.1 mm [9]. In a different study, which was conducted on 
Spalax leucodonnordmann, the average lengths of the skulls were reported as 42.5 mm 
[19]. Additionally, it is known that, skulls of male rats are significantly longer than 
female rats have [11]. Olude et al. [18] reported the average skulls lengths of the male 
and female African giant rats as 63.6 mm and 62.8 mm respectively. In our study, the 
average length of skulls of the male Nannospalax nehringi was measured as 49.02 mm.

In the case of New Zealand rabbits, it was stated that all lengths other than the skull 
width (L15) and aboral zygomatic width (L17) were higher in the female rabbits than 
the 19 lengths measured over the skull [9].

Galatius [7] reported that skull measurements of Phocoenaphocoena were higher 
and significant in females than males.

In addition, Salih [20] reported that the average of 10 values out of a total of 16 
lengths measured from rabbit skulls was higher in female rabbits than in male rabbits 
and that some lengths measured between genders were statistically significant. For 
example, measurements between 2 arcus zygomaticus and maxillo alveolar distance.

In New Zealand rabbits, all lengths except skull width (L15) and aboral zygomatic 
width (L17) were reported to be higher in female rabbits [9].

As a result, morphometric analyses are frequently preferred methods in determination 
of differences between the genders, interspecies modelling and identification of extinct 
or endangered species.

This study determined the macro-anatomical features, and morphometric 
characteristics of Nannospalax nehringi collected from Kars.
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