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Abstract. For this study, 15 males and 13 females of Glis glis (Linnaeus, 1766) were captured from Gilan Province in southwest of the 

Caspian. We examined the karyotype of Glis glis from Iran for the first time, and found 2n=62, NF=124 and NFa=120. The X 

chromosome was metacentric and the Y chromosome was a dot-like acrocentric. It was determined that there were 12 nipples in 

females. Counts of embryos and newborns suggested a litter size range of 3-5 (n= 3). Iranian dormice have larger body and skull 

measurements than other populations from Europe and the Caucasus, and represent a subspecies G. g. persicus (Erxleben, 1777). The 

phallus and baculum properties and bio-ecological notes are given. 
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Introduction 

 

Glis glis (Linnaeus, 1766) (Edible or Fat Dormouse) is the 

largest member of the family Gliridae. In Iran, it is distribut-

ed only in Hyrcanian region along the southern coast of the 

Caspian Sea (Moradi 2009, Kryštufek 2010, Naderi et al. 

2016). The karyotype of this species has been studied from 

European countries, Russia, and Turkey (e.g. Zima 1987, 

Doğramacı & Tez 1991, Civitelli et al. 1995, Şekeroğlu & Atlı 

Şekeroğlu 2011). Zima & Král (1984) and Zima et al. (1995) 

summarized previous reports. However, the karyotype of 

the Persian population, at the southernmost area of the spe-

cies’ distribution, is not known. The phalli and bacula of Eu-

ropean dormice has also been studied from Italy and Turkey 

(Simson et al. 1995). Kryštufek (2010) summarized the results 

of Kratochvíl (1973) on genitalia of this dormouse species. 

He also reported that, based on previous studies, the num-

ber of nipples in females range between 8 and 12. The exter-

nal features and the skull were described by Kryštufek & 

Vohralík (2005) and Kryštufek (2010). 

The purpose of this study was to describe the karyologi-

cal characteristics of the population of G. glis in the southern 

coast of the Caspian Sea, in the easternmost of the species 

range and to provide further comparative information on the 

cranial, phallic and bacular morphology, as well as some as-

pects of general biology. Our aims was to fill gaps in the 

knowledge on this species in North Iran. 

 

 
Material and Methods 

 

The present investigation has been conducted in order to study the 

morphology and karyology of the Edible Dormouse in Gilan Prov-

ince (Ostān-e Gīlān) (Fig. 1). In this investigation, 28 individuals of G. 

glis including 15 males and 13 females from the districts Fuman, 

Lahijan, Masal, and Rezvanshahr were collected in 2019 were stud-

ied. Animals were captured alive from their nests in tree trunks (Fig. 

2). Examined specimens of G. glis and their localities and dates of 

collection are given in Table 1. 

Conventionally stained chromosomes were obtained from the 

bone marrow of animals treated with colchicine according to the 

standard procedure of Ford & Hamerton (1956). We examined the 

photographs of about 25-30 metaphase cells of each animal and de-

termined the diploid number of chromosomes (2n), the fundamental  

 
 

Figure 1. Map of sampling localities: 1 - Anār Kūh (Fuman), 2 - Laf-

mejan (Lahijan), 3 - Āsb Rīsh (Masal), 4, 5 - Varmiyeh (Masal), 6 - 

Rineh (Rezvanshahr). 
 

 

number of chromosomal arms (NF) and the number of autosomal 

arms (NFa). Depending on their centromere position, we classified 

chromosomes as metacentrics, submetacentrics, subtelocentrics or 

acrocentrics. 

After being euthanized, collected specimens were sexed, meas-

ured and prepared as standard museum specimens. Skins, skulls and 

slides with karyotype preparations are deposited at the Animal Bio-

systematics Laboratory of the Department of Biology, Zanjan Uni-

versity, Iran. 

 

 

Results 

 

External characters: The general appearance of our individu-

als with their bushy tails resemble small squirrels of the ge-

nus Sciurus (Fig. 3). A dusky eye mask surrounds the eyes. 

The fur is greyish-brown on the back, as the bases of hairs 

are lead grey and the tips are brownish. A demarcation line 

is distinct from the cheeks along flanks to the sides of hind 

legs. The ventral side is whitish in young specimens. As they 

get older, the buff shade in the abdomen turns into yellow-

ish light colour. The light colour of the belly continues ven-

trally on the tail as a thin median stripe. Outside this strip, 

the tail flattened dorsoventrally gets darker towards the tip 

and the long hairs at the tip turn blackish. Parts between the 

legs are rusty. The back of feet is covered with short hairs. 

Almost the entire surface of the metatarsals is covered by a 

black-brown striped and the fingers are light buff. 
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Figure 2. Biotop of Glis glis in Rineh near Rezvanshahr (middle), hollows used as a nest (left), and live trap set in Āsb Rīsh Vil-

lage of Masal (right; photo: R. Ghasemi). 
 

 

Table 1. Localities and sample size of animals examined from Gilan Province, Iran. 
 

No District Village Latitude Longitude Altitude Date ♀ ♂ 

1 Fuman Anār Kūh 37°10 49°14 125 m 10.IX.2019 2 3 

2 Lahijan Lafmejan 37°12' 49°52' 25 m 20.VIII.2019 3 5 

3 Masal Āsb Rīsh 37°17' 48°59' 600 m 5.XI.2019 4 2 

4 Masal Varmiyeh 37°19' 49°06' 161 m 10.VI.2019 1 2 

5 Masal Varmiyeh 37°19' 49°06' 161 m 25.VII.2019 1 1 

6 Rezvanshahr Rineh 37°30' 48°47' 980 m 31.V.2019 2 5 
 

 

 

 

 
 

Figure 3. Fur colour of an adult female of Glis glis from Gilan. 

 

 

Phallus and baculum: We investigated 15 adult males. 

The phallus is 11-14 mm long and 3-4 mm wide at base. The 

glans penis is club shaped and it has a small pointed protru-

sion. The longitudinal folds and small spines appear on the 

ventral surface (Fig. 4a, b). The length of the baculum is 10-

12 mm. Its shaft is bent in lateral view, but it is roughly tri-

angular in dorsal view since the base is wide (2.5-3.5 mm) 

(Fig 4c, d). 

Skull: The skull is relatively deep and broad with ex-

panded zygomatic arches (23.3-28.2 mm). The braincase is 

square-like in dorsal view; it is smooth and not ridged. In-

terorbital region is 4.8-5.4 mm wide at its narrowest point. 

The rostrum is deep and tapering towards the tip. The nasals 

are long (13.0-14.8 mm), slightly rectangular and gradually 

widen towards the tip (3.9-4.4 mm). Diastema (9.7-12.2 mm) 

is longer than the upper (maxillary) tooth row (7.4-8.7 mm). 

The posterior margin of palatine bone is “W” shaped. Man-

dible is relatively robust and all three processes on the poste-

rior side are well developed; there is no perforation in the 

angular process (Fig. 5). 

Measurements: Body and skull measurements of the 

adult animals are provided in Table 2. Both sexes are of 

about same size. 

Karyology: Diploid number was 2n= 62, with NF = 124 

and NFa= 120. 17 pairs of autosomal chromosomes were 

small and medium-sized metacentric, 11 pairs were meta-

centric of different size and two pairs were subtelocentric. 

The X chromosome was the largest ones among metacentric 

chromosomes in the set. The dot-like Y chromosome was the 

smallest acrocentric chromosome in the set (Fig. 6). No dif-

ferences were observed among the samples studied from the 

Gilan Province. 

Miscellaneous: In Iran, Glis glis is called “shakol” or 

“Sanjabak”. This dormouse prefers deciduous woodland at 

relatively low elevation along the southern coast of the Cas-

pian Sea. Vertical range does not exceed 980 m a.s.l. The 

lowest locality was in Lafmejan Village of Lahijan at 25 m 

a.s.l. 

Nests were found in tree hollows or in old woodpeckers’ 

nests. Dormice emerged from their nests after sunset and re-

turned for resting after several activity periods over the 

night. 

One of the females caught was pregnant and gave birth 

to three cubs. Young were born naked with closed eyes. One 

of them died during the first week. The remaining two sur-

vived and were release after six months. Two females had 

five small embryos each. Six pairs of nipples were seen in 

these females; two pairs were pectoral, two pairs abdominal 

and two pairs inguinal. 

Dormice store food in their nests and do not hibernate  
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Figure 4. Phallus in dorsal (a) and ventral (b) aspects, and baculum in dorsal (c) and ventral (d) aspect in G. glis from Gilan in N Iran. 
 

 

 
 

Figure 5. Skull of adult male (a, b) and female (c, d) G. glis from Gilan in dorsal and ventral view. Hemimandibles are shown from labial  

(a, b, c) and lingual (d) sides. 
 

 

for long. They feed on juicy fruits and nuts. In North Iran, 

they especially prefer olives thus damaging the olive cultiva-

tions. Although they appear in forests, they are mostly 

found in orchards close to the forest. 

 

 

Discussion 

 

Marin & Pilastro (1994) and Kryštufek (2004) gave average  

numbers of nipples for northern Italy (11.25, n=20) and Slo-

venia (10.22, n = 51), respectively. Number of nipples is 10, 

11 or 12 in the northwestern Balkans and five pairs of nip-

ples are the most common number (Kryštufek 2004). Similar-

ly, one female in Senckenberg Museum (Frankfurt), collected 

on the Yıldız (Istranca) Mts. in European part of Turkey, had 

ten nipples (Kryštufek & Vohralík 2005). Naderi et al. (2014) 

reported that mammary number of females of G. glis from 

Northern Iran varied between 11 and 14, with an average of 

12.57. Individuals with 14 nipples had an additional pair of 

abdominal nipples. Naderi et al. (2014) also mentioned that 

the most common number of nipples is 12 and this result is 

consistent with our study. According to the information giv-

en above, Iranian dormice have on average more teats than 

those in Italy, Balkan and Turkish Thrace (Marin & Pilastro 

1994, Kryštufek 2004, Kryštufek & Vohralík 2005, Naderi et 

al. 2014). 

Baculum dimensions of samples from north parts of Turkey 

were given by Doğramacı & Tez (1991) and Simson 
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Table 2. External and cranial measurements of G. glis from Iran (measurements are in millimetres, ex-

cept weight in gram; n: number of specimens, ±SD: standard deviation). 
 

   ♂♂    ♀♀  

 n mean min - max ±SD N mean min - max ±SD 

Total length 15 355.5 290 - 372 19.70 13 325.0 290 - 380 63.70 

Head and body length 15 181.75 165 - 200 14.30 13 165.0 170 - 200 21.20 

Tail length 15 143.75 120 – 160 18 13 130.0 120 - 155 42.40 

Hind foot length 15 31.5 25 – 38 5.40 13 29.0 28 - 30 1.40 

Ear length 15 22.5 20 – 28 3.80 13 22.5 20 - 25 3.50 

Weight (gr) 15 165.75 130 – 180 21.40 13 165.0 134 - 196 43.80 

Zygomatic breadth 15 25.2 23.3 - 28.2 1.90 13 24.5 23.3 - 25.8 1.80 

Interorbital breadth 15 5.1 4.8 - 5.4 0.20 13 5.1 5.1 - 5.1 0.20 

Condylobasal length 15 41.5 39.2 - 43.6 1.60 13 41 39.2 - 42.2 1.60 

Occipitonasal length 15 43.2 41.9 - 44.1 1.50 13 43 42.9 - 43.1 0.10 

Height of braincase 15 11.9 11.8 - 12.8 0.50 13 11.65 11.2 - 12.1 0.60 

Basilar length 15 10.2 9.3 - 11.4 0.70 13 9.75 9.1 - 10.4 0.90 

Nasal length 15 13.95 13.1 - 14.8 1.10 13 13.9 13.0 - 14.8 1.30 

Nasal breadth 15 4.08 3.9 - 4.4 0.20 13 4 3.8 - 4.2 0.30 

Parietal breadth 15 6.95 6.8 - 7.8 0.25 13 6.7 6.6 - 6.8 0.10 

Tympanic bulla length 15 8.6 7.9 - 8.95 0.30 13 8.05 7.6 - 8.5 0.60 

Tympanic bulla breadth 15 7.95 7.5 - 8.8 0.30 13 7.65 7.5 - 7.8 0.20 

Occipital breadth 15 18.01 16.3 - 18.95 0.90 13 17.05 16.3 - 17.8 1.10 

Diastema length 15 11.45 9.85 - 12.2 0.80 13 10.45 9.7 - 11.2 1.10 

Length of facial region 15 17.8 16.95 - 18.6 0.71 13 16.85 16.1 - 17.6 1.10 

Breadth of facial region 15 5.95 5.4 - 6.2 0.25 13 5.5 5.4 - 5.7 0.20 

Mandible length 15 23.98 22.2 - 25.8 1.70 13 23.35 21.4 - 25.3 2.70 

Angular length 15 21.2 19.65 - 22.8 1.15 13 20.6 19.1 - 22.1 12.10 

Incisive foramen length 15 3.85 3.4 - 4.2 0.45 13 3 3 - 3 0.00 

Incisive foramen breadth 15 0.6 5 0.5 - 0.75 0.07 13 0.55 0.5 - 0.6 0.10 

Upper tooth row (alveoli) 15 7.95 7.75 – 8.7 0.20 13 7.5 7.4 - 7.7 0.20 

Lower tooth row (alveoli) 15 8.98 7.75 - 8.85 0.35 13 8.25 8.2 - 8.3 0.10 

M1 Length 15 1.7 1.65 - 1.95 0.15 13 1.5 1.5 - 1.5 0.00 

M2 Length 15 2.7 2.25 - 2.95 0.15 13 2.05 2 - 2.1 0.10 

M3 Length 15 2.75 2.5 - 2.85 0.25 13 2.05 2 - 2.1 0.10 

M1 Length 15 1.8 1.65 - 1.95 0.02 13 1.5 1.5 - 1.5 0.00 

M2 Length 15 2.4 2.25 - 2.95 0.10 13 2.1 2 - 2.2 0.10 

M3 Length 15 2.45 2.35 - 2.6 0.15 13 2.15 2 - 2.3 0.20 

 

 

et al. (1995). In Turkish Thrace, length is 9.3 (8.4-10.0) mm; 

width is 2.6 (2.5-2.8) mm; n=7. In Asiatic Turkey, length is 

8.8 (8.5-9.1) mm, width 2.4 (2.3-2.5) mm; n=5 (Kryštufek & 

Vohralík 2005). On the other hand, Simson et al. (1995) ex-

amined the phallus and baculum of samples from Italy and 

Turkish Thrace. The baculum of the animal examined in the 

present study is similar in shape, although those in Gilan are 

slightly larger in size. This difference is proportional to the 

size difference of the animals. Those in Italy and the Europe-

an part of Turkey have total body length of 142-175.6 mm 

and greatest skull length of 38.7-40.6 mm. Our Gilan samples 

measures 165-200 mm in body length and 41.9-44.1 mm for 

length of skull. In Italy and Turkey, phallus length is 9.5-10.5 

mm, baculum length is 8.12-8.56 mm, and baculum width is 

2.54-2.76 mm. These measurements in Gilan are 11-14 mm, 

10-12 mm, and 2.5-3.5 mm, respectively. 

The karyotype of Glis glis has been analysed by many au-

thors. Zima & Král (1984) and Zima et al. (1995) summarized 

previous reports. Additionally, the karyotype of this species 

has been described from northern parts of Turkey (Doğra-

macı & Tez 1991) and four populations from Northern and 

Southern Italy and the Yıldız (Istranca) Mts. in Turkish 

Thrace (Civitelli et al. 1995). Şekeroğlu & Atlı Şekeroğlu 

(2011) investigated the G- and C-banding pattern on the 

chromosomes of this species from Giresun (Eastern Ka-

radeniz, Turkey). Their results are consisted with those giv-

en here. According to these studies, the diploid number of 

chromosomes for G. glis is 2n=62 and the fundamental num-

ber of chromosomal arms is NFa=120. All the autosomes are 

biarmed. 28 pairs are metacentric and submetacentric and 

two pairs are subtelocentric as in our study. Civitelli et al. 

(1995) observed complete correspondence between karyo-

types in comparison of the specimens from different sites in 

Italy and Turkey, whereas they found some differences with 

other European populations previously analyzed by other 

authors. This difference is related to the morphology of the 

sex chromosomes rather than autosomes. As in the dormice 

of Gilan given here, the X-chromosome is a large sized meta-

centric, while the Y-chromosome is always the smallest of 

the set and the dot-like in the populations in Turkey and in 

Italy (Civitelli et al. 1995). Although male sex chromosome 

was determined as metacentric in some previous studies 

with Spain, Serbia and Dalmatia (see Zima & Král 1984, Civi-

telli et al. 1995), it was recorded in former Czechoslovakia as 

acrocentric by Zima (1987). Doğramacı & Tez (1991) report 

differences in the centromeric position of autosomes be- 
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Figure 6. Karyotype of female (top) and male (bottom) G. glis from Gilan (2n =62, NF=124, NFa=120). 
 

 

tween Glis glis populations from European and Asiatic Tur-

key. The Asiatic population has 26 pairs of metacentric and 

30 pairs of submetacentic chromosomes, therefore con-

trasting European population; the other four pairs of auto-

somal chromosomes are subtelocentric. In this study, 17 

pairs of autosomes were determined as metacentric, 11 pairs 

as submetacentric and two pairs as subtelocentric. 

Glis glis is widely distributed in woodland parts of Eu-

rope from the Mediterranean, including the islands of Crete, 

Corsica, Sardinia and Sicily, to the Baltic in the north and to 

the Volga River in the east; it also ranges from northern parts 

of Turkey and the Caucasus to the southeast of the Caspian 

Sea. After only 11 years from the first description of G. glis, 

Erxleben (1777) described another taxon, namely Sciurus per-

sicus from Gilan Province, on the basis of S. G. Gmelin's 

(1774: 379, fig. 43) description. Lay (1967) restricted the type 

locality to Rasht, considering suitable forested areas in the 

province. 

There are many named races of G. glis in Europe, Anato-

lia, the Caucasus, and the Caspian coast, based mainly on 

size and colour difference (Kryštufek & Vohralík 2005). 

Ellerman & Morrison-Scott (1966) recognized 12 and Corbet 

(1978) accepted ten as valid subspecies. Further two subspe-

cies were described from Hyrcanian region, namely Myoxus 

glis caspius Satunin, 1905 (Terra-typica: Chulii Gorge, near 

Askhabad, Turkmenistan) (emended to caspicus Satunin, 

1905) and Glis glis petruccii Goodwin, 1939 (Terra-typica: 

Gouladah foothills of the Kurkhud Mts, c. 3,000 ft., Bujnurd, 

Khorassan Province). Ellerman & Morrison-Scott (1966) re-

garded caspius in Transcaucasia and petruccii from NE Iran 

as valid subspecies. According to Lay (1967) and Corbet 

(1978), G. g. persicus (Erxleben, 1777) is the oldest available 

name for Hyrcanian race, while caspicus and petruccii repre-

sent as a junior synonym. 

Kryštufek & Vohralík (2005) noted that Iranian dormice 

are significantly larger and darker. Distal portion of tail is 

almost blackish in the adults and the tail is entirely black in 

the juveniles of G. g. persicus. The ventral medial line of the 

dark tail is white and is sharply demarcated. Our Iranian 

material is consistent with that mentioned above in their 

coloration and size. Additionally, nearly the entire surface of 

hind foot is black-brown metatarsal striped as mentioned by 

Kryštufek & Vohralík (2005). These authors also reported 

that this strip in Turkish dormouse samples from both conti-

nents is clearly different from those in Iran and is brown and 

narrow, if present at all. They discussed position of speci-

mens from Lenkoran district of south-eastern Azerbaijan as-

cribed to either persicus or caspicus, based on Russian authors 

and BMNH collection. The subspecific status of this material 

is less clear, since it is paler and smaller (mean condylobasal 

length of 14 specimens is 37.3 mm; range=34.9-38.8 mm). 

Although these are slightly larger in size than Turkish dor-



M.M. Gharkhloo et al. 
 

58 

mice, they are also significantly smaller than our data (Table 

2). However, our material is consistent with the measure-

ments reported from Iran by Kryštufek & Vohralík (2005). 

Also its colouration matches the original description of Erx-

leben (1777), who wrote “Corpore supra obscure cinereo; orbitis 

nigris; auriculis intus denudatis extus nigricantibus; gula pectore; 

abdomine flauis; lateribus albis; cauda ex nigricante grisea, subtus 

fascia alba; pedibus totis extus dorso, intus abdomini concoloribus; 

palmis plantisque profunde rubris”. 

On the other hand, Kryštufek & Vohralík (2005) reported 

that the altitudinal records of G. glis range from sea level up 

to c. 1,100 m a.s.l. in Turkey and 2,000 m a.s.l. in In the Cau-

casus. Our specimens from Northern Iran ranged vertically 

between 25 and 980 m a.s.l. 

Litter size in our study was between 3 and 5, and was 

based on 3 babies born by a pregnant female in the laborato-

ry and 5 embryos in the uterus of two females collected. Lay 

(1967) investigated four pregnant females from Northern 

Iran, with 7-10 embryos. Kryštufek (2010) reported mean lit-

ter size, based on embryos and placental scar counts as 5.0 

(3-8; n=12) in northern Moravia and 5.8 (4-9; n=9) in Slovenia 

(Kryštufek 2001, 2010). Özkan et al. (2002) recorded litter 

size in the Yıldız (Istranca) Mts. between 1 and 12, with an 

average of 6.06 (n=100). Litter size in the Caucasus ranges 

from 2 to 10 with average values of 4 to 8, depending on the 

sample (Rossolimo et al. 2001). 

Here we provided the karyotype of Persian specimens 

for the first time. Additionally, phallus, baculum and skull 

features in adult specimens and some additional biological 

notes were also presented to contribute to the information on 

G. glis. 
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