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ABSTRACT

In this study, results and 265 Spalax specimens obtained from the field studies
performed between 1994 and 2002 were used. According to these data,
reproduction period of Turkish Spalax Guldenstaedt, 1770 lasted from February to
July. Turkish Spalax was distributed in areas from sea level up to 2900 meters
such as cultivated areas, sparse woodland, steppes, mountain slopes where ground
was suitable for burrowing, but not in dense forest. They were not distributed
around Kirklareli in Thrace, costal part of Black Sea region and Antalya district,
southern and southeastern parts of Van Lake. Their burrows consisted of a nest
chamber, toilet room, storage room, and feeding galleries close to surface. They
were feed on carrot, potato, onion, wheat seeds and clover in laboratory
conditions. When they found in cultivated areas, they can cause damage especially
to potatoes, onion, carrot, garlic and sugar beet. Blind mole rats were feed on
underground parts and sometimes leaves of plants. Population density could reach
up to 6 animals in an area of 1000 m®. Sex ratio was determined as 40.77 % for
males and 59.23 % for females based on 260 specimens identified sexually.
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'TURKIYE SPALAX GULDENSTAEDT, 1770 (MAMMALIA: RODENTIA)’LARI
UZERINE BiYOLOJIiK BiR ARASTIRMA

OZET

Bu c¢alismada 1994 — 2002 yillar1 arasinda yapilan arazi ¢alismalarinda elde
edilen bulgular ve bu siire i¢inde yakalanan 265 Spalax Guldenstaedt, drnelerinden
elde edilen veriler kullamildi. Bu verilere gore Tiirkiye Spalax’larmim iireme
mevsimi Ozellikle yiikseklige bagl olarak Subat ayindan Temmuz ayma kadar
stirmektedir. Ortalama yavru sayis1 2,2°dir. Tiirkiye Spalax’lart deniz seviyesinden
yiiksek dag tepelerine (2900 m’ye dek) kadar uzanan tarim alanlari, seyrek agagli
ormanlik alanlar, dag yamaglari, step alanlar1 gibi toprak yapisi yuvalanmaya
elverisli pek c¢ok alanda yayilis gostermekte, yogun orman iclerine
girmemektedirler. Tiirkiye’de Trakya’nmin Kirklareli bdlgesi, Antalya’nin sahil
bolgesi, Karadeniz bdlgesinin sahil seridi ve Van Goli'nliin dogu ve
giineydogusunda bulunmamaktadir. Yuvalar1 bir ana oda, digski odasi, besin depo
odas1 ve ylizeysel beslenme galerilerinden olusmaktadir. Laboratuvar sartlarinda
havug, patates, sogan, bugday ve yonca yapraklari ile beslenmislerdir. Tarim
alanlarinda bulundugu taktirde 6zellikle patates, sogan, sarmisak, havug, seker
pancart gibi soganli ve yumrulu bitkilere zarar verebilmektedir. Kor fareler
bitkilerin toprak alt1 yapilar ile beslenmekte, zaman zaman da yapraklarimni besin
olarak almaktadirlar. Populasyon yogunlugu 1000 m*de 6 bireye kadar
yiikselebilmektedir. Eseyi bilinen 260 6rnege gore esey orant % 40,77 erkekler, %
59,23 disiler seklindedir.

Anahtar Kelimeler: Spalax, ekoloji, biyoloji, Tiirkiye

' Bu galisma ZKU Arastirma Fonu (2000-13-02-08), Ankara Universitesi Arastirma Fonu (96 05 03 05) ve TUBITAK (TBAG-2073) tarafindan
desteklenmisgtir.
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1. GiRiS

Toprak altinda yasayan Spalacidae Anadolu veya
civarndaki bir muroid-cricetoid stoktan Ust Oligosen
zamanlarmda orijin almis ve toprak altinda Balkanlar, Rusya
stepleri ve Orta Dogu'dan Kuzey Afrika’ya kadar uzanarak
adaptif olarak yayilmistir (1). Spalax cinsi Tiirkiye’nin pek cok
yerinde yayilis gostermekte ve bu alanda iki tiirle (S. leucodon,
S. ehrenbergi) temsil edilmektedir (2). Ancak yapilan
karyolojik ¢aligmalarda ¢ok sayida farkli kromozomal form
belirlendigi icin bu grubun taksonomik durumuyla ilgili
tartigmalar stirmektedir (3,4,5).

Korfareler Israil’de — 300 m’den Anadolu’da Nemrut
Dagi'nda 2600 m’ye kadar olan yiiksekliklere kadar
yayilabilmektedir ~ (6). Korfarelerin ~ {iremesiyle  ilgili
Tiirkiye’den Musaloglu (7) tarafindan tek bir ¢alisma
yapilmistir.  Bununla birlikte Israil ve Yugoslavya’da
korfarelerin ekolojisi ve biyolojisi daha kapsaml sekilde
caligilmustir (6,8,9,10,11).

Korfarelerin populasyon yogunluklart ve esey oranlar ile
ilgili ~ Tirkiye’den  yapilmig  herhangi bir  ¢alisma
bulunmamakla birlikte Israil ve Yugoslavya’da bu konuda
kapsamli ¢aligmalar yapilmustir (6,10,12,13,14). Korfareler
tarim alanlarinda bulundugu taktirde 6zellikle havug, patates,
sogan gibi rlinlere bazen Onemli Olglide zarar
verebilmektedirler (6,15,16). Korfarelerin yuva yapist ve
aktivite alanlar1 yine Israil ve Yugoslavya’da ayrntih bir
sekilde cahsilmistir (6,10,13,14,17,18). Belirtildigi gibi
ozellikle Israil ve Yugoslavya’da korfarelerin ekolojileri ve
biyolojileri hakkinda ¢ok sayida ¢alisma bulunmasina ragmen
Tiirkiye Spalax’larmin ekolojisi ve biyolojisi hakkinda yapilan
caligmalar yok denecek kadar azdir.

Sunulan galigmanin amact, Tiirkiye’nin pek ¢ok yerinde
yapilan arazi ¢aligmalarinda elde edilen ekolojik ve biyolojik
bulgular sunarak bu konudaki bilgi birikimine katkida
bulunmaktir.

2. MATERYAL ve METOT

Bu caligmada; 1994 — 2002 yillar arasinda Tiirkiye’ nin
pek cok yerinde yapilan arazi g¢alismalarinda toplanan
veriler ve bu siirede yakalanan 265 (106 erkek, 154 disi, 5
belirsiz) Spalax ornegi kullanildi. Yuva yapisiyla ilgili
bulgular korfare yakalamak i¢in kismen kazilan
yuvalardan elde edildi, ayrica Seben’de emzikli yakalanan
bir korfarenin yavrularina ulagsmak igin tiim bir yuva
kazildi. Korfarelerin yavrularimi barindirdigi, dinlenmek,
uyumak icin kullandigi ve igini kuru otlarla dosedigi
genislemis galeri kismi ana yuva olarak belirtilmistir.
Yayilis alanmim belirlenmesinde daha oOnceki kayitlar,
korfare yakalanan lokaliteler ve arazi ¢aligmalart sirasinda
korfarenin yuvalarinin gézlenmesiyle elde edilen veriler
kullanildi.

Arazi caligmalart boyunca elde edilen disilerin (n =
154) hamilelik ve emziklilik durumlari, kazilan yuvalarda
bulunan yavrular ve heniiz eseysel olgunluga erismemis
geng Orneklerin  yakalanmasi, {ireme biyolojisinin
belirlenmesinde kullanilmistir.  Yakalanan yavru ve
genglerin yas tahminleri Rado et al. (8)’a gore yapildi.

Esey oraninin belirlenmesi, eseyi bilinen tiim 6rnekler
icindeki erkek ve disilerin oranina gbre yapildi.
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1. INTRODUCTION

The subterranean mole rats of the Spalacidae family are
originated from a muroid-cricetoid stock in Anatolia or
vicinity in upper Oligocene times, and radiated adaptively
in Balkans, steepic Russia, and Middle East through
northern Africa (1). Spalax is distributed in most part of
Turkey and represented by two species (S. leucodon and S.
ehrenbergi) (2). Taxonomical status of this group is still
debated, due to the presence of many different
chromosomal forms from the karyological studies (3,4,5).

Blind mole rats range in an altitude from below sea level -
300 meters in Israel to an elevation of 2600 meters in Nemrut
Mountain in Anatolia (6). Biology and ecology of blind mole
rats have been studied well in Israel and Yugoslavia
(6,8,9,10,11). On the other hand, there is only one study (7) on
the reproductive biology of blind mole rats in Turkey.

Large scale studies have been performed in Israel and
Yugoslavia (6,10,12,13,14) whereas, population density and
sex ratio of blind mole rats were not well studied in Turkey.
When present in cultivated areas, blind mole rats can cause
serial damage on some plants such as carrot, potatoes, onion
(6,15,16). Burrow pattern and activity areas have been studied
in detail in Israel and Yugoslavia (6,10,13,14,17,18). Though a
lot of studies are present on ecology and biology of blind mole
rats in Israel and Yugoslavia, such studies on Turkish Spalax
are very rare.

The aim of the present study is to contribute to the
knowledge on Spalax in Turkey by giving ecological and
biological results of field trips performed on most part of
Turkey.

2. MATERIAL AND METHOD

In this study, findings and 265 Spalax specimens (106
males, 154 females, 5 undetermined) obtained from the
field trips performed between 1994 and 2002 in most part
of Turkey were used. Burrow pattern was obtained from
the burrows that are excavated partly to catch blind mole
rats. On the other hand, to catch the babies of a suckling
female captured, one whole burrow was excavated in
Seben. One enlarged gallery part that is used for looking
after the pups, to rest, to sleep and that lined by dry
vegetables is called as main burrow. To determine
distribution range of mole rats, previous records, capturing
localities, and localities with Spalax burrows were used.

To determine reproductive biology, data were collected
from the pregnancy, lactation of the females (n=154), pups
that were found in excavated burrows, and juvenile
individuals. Age determination was performed according
to Rado et al. (8).

Sex ratio was determined from the proportion of males
and females. Population density was estimated from the
number of captured animals and burrow systems in a
precise area (1000 m?). Feeding data was obtained from
the foods that were found in burrows and from the feeding
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Korfarelerin  populasyon yogunlugu belli bir alandan
(1000 m?) yakalanan kérfare sayisi ve alandaki yuva
sistemlerinin sayilmasiyla belirlendi. Beslenmeyle ilgili
veriler korfarelerin yuvalarindan elde edilen besinler ve
laboratuvardaki beslenme goézlemlerinden elde edildi.
Tarim alanlarina etkilerinin belirlenmesinde dogrudan
arazi goOzlemleri ve ¢iftgiler ile yapilan goriismeler
degerlendirildi. Korfarenin davranigi hakkindaki bulgular,
yakalanan korfarelerle ilgili arazi ve laboratuvar
gozlemlerinden elde edildi.

3. BULGULAR
3.1 Beslenme Biyolojisi

Arazi ¢aligmalart boyunca kazilan yuvalarda (n= 23)
zaman zaman besin depo odalarima rastlanilmistir.
Depolanmis besin olarak soganli ve yumrulu bitkilerin
kokleri ve Nisan aymda Ulukisla Ilgesi’nde kazilan bir
yuvada bol miktarda depolanmis bitki sogant yaninda bir
miktar da yesil yapraklar bulunmustur. Yine Nisan ayinda
Bolu ili’nin Seben Ilgesi’nde kazilan ve i¢inden bir anne
ve dort yavrusu (her biri yaklagik 30 gr kadar) yakalanan
bir yuvada ana yuvanin bitisigindeki bir besin deposunda
rizomlar, ayrik kokleri ve yesil bitkiler (Sekil 1), ana
yuvanin uzagindaki bir bagka besin deposunda da sadece
rizomlar bulunmustur (Sekil 2). Mayis ayinda Daday’da
kazilan bir yuvanin besin deposunda yesil ve kuru halde
tamamen Gramineae familyasindan bitkiler bulunmustur
(Sekli 3). Yine Mayis ay1 iginde Azdavay’da ana yuvanin
bitisigindeki bir besin deposunda soganli bir bitkinin
(Ornithogalum L. sp.) toplam agirlig1 yaklasik 800 gr olan
cok sayida soganlart bulunmus, bunlarin i¢inde baska bir
besin ¢esidine rastlanmamistir (Sekil 4).

Yakalanmig korfarelere bu besinler verildiginde
severek tiikettikleri ve patates, havug veya sogan ile
birlikte verildiginde de yuvadan ¢ikan besinleri tercih
ettikleri gOriilmiigtiir. Tarim alaninda kazilan bazi
yuvalarda da ayrik ve karahindiba bitkisinin kesilmis
kokleri bulunmustur.

Araziden yakalanan korfareler kafese alindiktan kisa
siire sonra besin almaya baglanmislar ve laboratuvar
sartlarinda  kolaylikla  beslenmislerdir.  Laboratuvar
sartlarinda havug, patates, sogan, bugday tohumu ve yonca
gibi yesil otlart tiiketmiglerdir, literatiirde korfarelerin su
icmedikleri  yoOniindeki  bilgilere  dayanarak  su
verilmemistir.

3.2 Ureme Biyolojisi

Ureme verileri iceren ilk 6rnekler 8 Mart tarihinde eski
Adana — Ankara Karayolu iizerinde yaklagitk 500 m
rakimda bulunan, Tarsus’un Ciftlik Koyii’'nden (1’er
embriyolu 2 hamile korfare) yakalanmistir. En geg tarihte
dogrudan ireme verisi igeren Ornek de 18 Haziran
tarihinde Ulukisla (Nigde) Tlgesi Maden Kéyii’niin 2200 m
rakima sahip Meydan Yaylasi’'ndan yakalanmistir (Tablo
D).

ilk yavrular 22 Nisan tarihinde Seben/Bolu’dan
yakalanmistir. Bu lokalitede emzikli yakalanan bir disi
bireyin yuvasi kazilarak ana yuvaya ulasilmig ve yuvada
siitten kesilmemis olan 3 yavru (birisi 25, birisi 30 gr,
birisi tartilmadi) yakalanmustir (Sekil 5). Tk geng 6rnekler

observations in laboratory. Field observations and
interviews by farmers were used to determine the effects
of mole rats on cultivated areas. Behavioral data were
collected from laboratory and field observations.

3. RESULTS
3.1 Feeding biology

During field studies food storage chambers were found
frequently in excavated burrows (n=23). The roots of
tuberous and bulb plants were found as stored food.
Beside one burrow excavated in Ulukisla in April, along
with a plenty of bulbs, some green plants were also found.
Additionally, in a burrow excavated in Seben, from which
a mother and her four pups (each of them was about 30 g)
were captured, in a storage room next to main burrow
bulbs, green plants and roots of bermudagrass (Fig. 1), in
another store room distant from main burrow only some
rhizomes were found. In another burrow excavated in
Daday in May, green and dry plants all belonging to
Graminae were found (Fig. 3). Again in May, in a burrow
excavated in Azdavay, in a store room next to main
burrow a lot of tubers of a tuberous plant (Ornithogalum
L. sp.), that have a weight of 800 g, were found (Fig. 4). It
has contained no other sort of food.

When collected foods were given to animals captured,
it was observed that the animals were feeding on these
plants willingly and preferred these materials to onion,
carrot and potato. In cultivated areas, cut roots of
bermudagrass and dandelion were determined in some
excavated burrows.

After caging captured animals, feeding started in a
short time in the laboratory. Mostly they were feed on
onion, carrot, wheat seeds, potato and clover in captivity.
Due to the ability of getting water from the food, no
watering required.

3.2 Reproductive Biology

The first specimens (two females, each has one
embryo) with reproductive signs were captured on 8" of
March from Ciftlik village of Tarsus. The village is
located on former Adana — Ankara highway at an
elevation of 500 m. The last specimen that has direct
reproductive sign was captured on 18" of June from 2200
meters of Meydan plateau in Madenkdy village of
Ulukisla (Tab. 1).

The first pups were captured in Seben (Bolu) on April
22. In this locality firstly a female was captured and later
its burrow was excavated completely, and finally three
suckling pups (one is 25 g, other is 30 g, and third is not
weighted), were captured (Fig. 5). The first young
specimens were captured in Tarsus on 3" of April. Main
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ise 3 Nisan tarihinde Tarsus’tan yakalanmistir. Yavru
say1st bilinen 5 disiye gore ortalama yavru sayist 2,2°dir
(Tablo 1). Ureme biyolojisiyle ilgili bulgular Tablo 1°de
verilmistir.

3.3 Tarim Alanlarina Etkisi

Arazi caligmalart swrasinda  giftgiler korfarelerin
Ozellikle patates, sogan, sarimsak, seker pancari ve havug
tarlalarinda 6nemli zararlara neden oldugundan sikayetci
olmuslardir. Ayrica bazi bdlgelerde korfarelerin fasulye,
domates gibi siralar halinde ekilen sebzelere, bu sebzeler
heniiz yeni gelisirken alttan sira boyunca ilerleyip siradaki
biitlin fideleri yiyerek olduk¢a zarar verdigi yoOniinde
sikayetler gelmistir.

Ekim 2001 ayinda Beypazari gevresinde yapilan arazi
calismasinda havug tarlasinda bulunan bir Spalax’m
yaklasik 15 m®’lik bir alandaki neredeyse biitiin havuglarin
kok kismini topladigi ve bunlarin iist yesil yapraklarinin
kurudugu goriilmiistiir (Sekil 6). Bu kuru yapraklar elle
cekildiginde bunlarin toprak yiizeyinin 3-4 cm kadar
altindan  kesilmis ve koklerinin alimmis oldugu
belirlenmistir.

Zararin bir sekli de korfarelerin galeri agarken ¢ikardigi
topragin yiizeydeki mahsulii Orterek toprak altinda
clirliyiip kurumasina sebep olmasindan dolayr verim
diisiisii seklinde olmaktadir. Ayrica bu toprak yiginlari
tarla yilizeyinde engebeli bir yiizey olusturmakta ve bu da
ozellikle biger-dover gibi araglarla hasat yapilirken bir
miktar iiriin kaybma yol agmaktadir. Ankara Universitesi
Fen Fakiiltesi bah¢ivanlari, soganli ¢igeklerin yetigtirildigi
alana kor fare geldigi taktirde korfarelerin gicek sirasi
boyunca ilerleyerek siradaki ¢iceklerin ¢oguna zarar
verdigini belirtmislerdir.

G.U. J. Sci., 18(1): 167-181 (2005)/ Mustafa SOZEN

pup number was evaluated as 2.2 (Tab. 1). Reproductive
data is given in Table 1.

3.3 Effect On Cultivated Areas

During field studies, farmers have complained
especially about mole rat damages on the potato, onion,
sugar beet, garlic and carrot fields. Additionally, in some
areas farmers also have complained seriously about mole
rats by saying that they were eating most plants in lines
such as bean and tomato seedlings.

During a field study around Beypazari in October
2001, it was seen that a mole rat in carrot garden had eaten
nearly all carrot roots in an area of about 15 m?, and its
leaves had became dry (Fig. 6). When we took these
leaves, it was seen that plants were cut 3-4 cm under
ground level and its roots were taken.

One another sort of damage is that the plants under the
mounds may decay and the amount of total product can
decrease. On the other hand, these mounds become the
surface of garden uneven and can cause some product lost
while harvesting by machines. Gardeners in Science
Faculty of Ankara University said that, mole rats in bulb
flower garden are eating the roots of most flowers in lines
by going forward along a line.
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Tablo 1. Data on reproductive biology of Spalax

Tablo 1. Spalax’ta ireme biyolojisiyle ilgili bulgular:

Geng (disi)

L. Weight /| Estimated age . . .
Captured date/ Reproductive signs/ Agirhk (week)/ Locality/ Lokalite Altitude/
Yakalanma Tarihi ﬁreme Bulgusu (g) Tahmini yasi Rakim
(hafta)

8 March/ Mart Pregnant (1 embryo)/ - Ciftlik K&yti /Tarsus 600 m
Hamile (1 embriyo)

9 March/ Mart Pregnant (1 embryo)/ - Alibeyli /Tarsus 500 m
Hamile (1 embriyo)

18 March/ Mart Lactating/ Emzikli 145 Mengen / Bolu 800 m

3 April/April Young  (female)/ 45 4 Tarsus 20-40 m
Geng (disi)

5 April/April Lactating/ Emzikli 170 Seyhmurat / Adana 20-40 m

7 April/April Young  (male)/ 70 6 Seyhmurat / Adana 20-40 m
Geng (erkek)

11 April/April Young  (female) 77 6-7 Tarsus 20-40 m

18 April/April Pregnant (4 embryos) 325 Seben 29 Km kuzey 1500 m

18 April/April Lactating/ Emzikli 170 Seben 29 Km kuzey 1500 m

20 April/April Lactating / Emzikli 169 Yenicaga / Bolu 1000 m

20 April/April Young  (female)/ 97 9-10 Yenigaga / Bolu 1000 m
Geng (disi)

20 April/April Young  (female)/ 110 10-11 Yenigaga / Bolu 1000 m
Geng (disi)

22 April/April Baby/ Yavru 30 2 Seben/Bolu 700 m

22 April/April Baby/ Yavru 25 2 Seben/Bolu 700 m

22 April/April Lactating (3 pups) 133 Seben/Bolu 700 m

22 April/April Lactating 253 Bakarl: yaylasi /Bolu 1500 m
(2 embryonic sacs)

27 April/April Young  (female)/ 74 6-7 Tarsus 20-40 m
Geng (disi)

27 April/April Lactating/ Emzikli 285 Ulukisla 1350 m

28 April/April Young  (female) 75 6-7 Tarsus 20-40 m
Geng (disi)

29 April/April Young  (male)/ 125 9-11 Burdur 930 m
Geng (erkek)

4 May/Mayis Lactating / Emzikli 205 Beysehir 900 m

9 May/May1s Baby/ Yavru 67 5-6 Eflani/Karabiik 820 m

9 May/May1s Lactating/ Emzikli 244 Eflani/Karabiik 820 m

11 May/May1s Lactating/ Emzikli 245 Kiire/Kastamonu 1140 m

11 May/Mayis Lactating/ Emzikli 244 Azdavay 950 m

12 May/Mayis Lactating/ Emzikli - Aksehir 900 m

18 May/Mayis Lactating/ Emzikli 215 Aksehir 900 m

20 May/May1s Young (male)/ 101 8-9 Sebil 1000 m
Geng (erkek)

18 June/Haziran Lactating/ Emzikli 260 Meydan / Ulukisla 2200 m

1 July /Haziran Young (female)/ - Yilanovasi / Giilek 1200 m
Geng (disi)

3 July /Haziran Young (female)/ 120 10-12 Yilanovasi / Giilek 1200 m
Geng (disi)

18 July /Haziran Young (male)/ 192 13-15 Camliyayla / Mersin 2400 m
Geng (erkek)

27 July/ Haziran Young (male)/ 108 8§-9 Karagol / Ulukisla 2500 m
Geng (erkek)

22 August/Agustos | Young (female)/ 120 10-12 Kiitahya 1100 m
Geng (disi)

1 September/Eyliil | Young (male) 110 10-11 Golbagi / Ankara 900 m

17 September/ Eyliil | Young (male) 109 10-11 Ulukisla / Nigde 1300 m

18 September /Eyliil | Young (female)/ 105 9-10 Karbogazi / Giilek 1850 m
Geng (disi)

18 September /Eyliil | Young (female)/ 108 9-10 Yilanovasi / Giilek 1200 m
Geng (disi)

29 September /Eyliil | Young (Female)/ 110 10-11 Alihoca / Ciftehan 2800 m
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3.4 Yuva Yapisi

Caligmalar siiresince bir yuvanin tamami sadece
Seben/Bolu’da kazilmis (Sekil 7) ve bu yuvadan bir disi
birey ile heniiz siitten kesilmemis 3 yavrusu yakalanmustir.
Ulukisla Ilgesi’nin Maden Kéyii’nde kazilan bir yuvada 20
cm kadar derinlikte besin depo odasi, bunun yakininda ve
60 cm kadar derinde yatma odasi ve bunun hemen
yakininda da disk1 odast bulunmustur. Bu ana oda 20 x 15
cm genisliginde ve i¢i kuru otlarla dosenmis durumdadir.
Bu odadan derine dogru giden bir galeri ve yiizeydeki
beslenme odalarina dogru giden 4 tane yiizeysel galeri ag1
bulunmaktadir. Bu yuvada besin depo odasi 20 cm derinde
bulunmasima ragmen Giilek beldesinin 3 km kadar kuzey
batisinda yer alan Yilanovasi alaninda, Bolu, Tarsus,
Ulukisla ve Kastamonu gevrelerinde yapilan ¢alismalarda
topragin 5-10 cm altinda da besin depolarina rastlanmustir.

G.U. J. Sci., 18(1): 167-181 (2005)/ Mustafa SOZEN

3.4 Burrow Pattern

During field studies, the whole burrow was excavated
only from Seben (Bolu) (Fig. 7) and a female with three
suckling pups were captured. In a burrow excavated in
Madenkdy village (Ulukisla) a store room in about 20 cm
deep, a sleeping room close to it in about 60 cm deep and
a toilet room very close to sleeping room were found.
Sleeping room was lined by dry plants. A gallery went
through deeper level and four superficial feeding gallery
systems were connected to this room. Though store room
in this burrow was in 20 cm deep, some store rooms were
found only 5-10 cm under the ground level in burrows
excavated around Giilek, Tarsus, Ulukisla and Kastamonu.

Figures 1. Green plants and bermudagrass roots in a burrow from Seben, 2. Rhizomes that were found in a storage room which is located
in a lateral gallery, 3. Gramineae samples from a burrow excavated in Daday, 4. Bulbs from a burrow excavated in Azdavay, 5. Spalax
pups from a burrow from Seben, 6. Damage caused by Spalax in a carrot field in Beypazari

Sekiller 1. Seben’de ana yuvada bulunan yesil bitkiler ve ayrik kokleri, 2. Lateral galerilerden birinde bulunan besin deposundaki
rizomlar, 3. Daday’da kazilan bir besin deposundan ¢ikan Gramineae ornekleri, 4. Azdavay’da kazilan besin deposundan ¢ikan bitki
soganlari, 5. Spalax yavrulari, 6. Havug tarlasinda Spalax’m olusturdugu zarar



A Biological Investigation on Turkish SpalaxGuldenstaedt .../ Tiirkiye Spalax Guldenstaedt(Mammalia Rodentia) 'lart Uzerine...

Korfarelerin besin depo odalarindan birisi ve tuvalet
olarak kullandig1 kisa yan galeri anayuvaya ¢ok yakin
olarak konumlanmaktadir. Ana yuvanin bulundugu yer,
bunun iist kismina ¢ikarilan toprak kiitlesinin biyiikliigii
ile kolayca belirlenebilmektedir. Bu toprak kiitlesi 1,5 — 3
m capa ve 50 cm kadar yiikseklige ulasabilmektedir.
Bunun etrafini ise beslenme galerilerinden ¢ikarilan daha
kiigiik toprak yiginlart ¢evrelemektedir. Bu yapiin
belirlenmesiyle ortamdaki yuva sistemi ve birey sayisi
yaklagik olarak belirlenebilmektedir.

Korfarelerin kazdigi galerinin kesiti yaklasik tam bir
dairedir ve c¢ap1 korfarenin biiyiikliigline ve topragin
sertligine gore 4-9 cm arasinda degisebilmektedir (Sekil
8). Korfareler genellikle galerinin i¢ ylizeyini burun
pediyle sertlestirerek kaygan goriinen sert ve muhtemelen
su gecirmez bir yap1 kazandirmaktadir. Hatta 6zellikle
yazin bazi bolgelerde bazen galerinin i¢ ylizeyinin ayri
renk ve Ozellikte baska bir toprakla astarlandigi
goriilmiistiir. Bu topragin muhtemelen daha derinden
getirilen ve daha nemli oldugu i¢in kullanilan bir toprak
olmasi biiyiik bir ihtimaldir. Yazin korfareler galeri agma
faaliyetlerini muhtemelen topragin cok sicak ve kuru
olmasindan dolay: biiyiik dl¢iide azaltmaktadir. Bu durum
cevrede yeni ¢ikarilmis topraklarn goériilmemesi ve
mevcut toprak kiimelerinin iizerinin otlannus olmasiyla
kolaylikla  belirlenebilmektedir. Bu  dénemlerde
kazdigimiz bazi yuvalarda korfarenin pek ¢ok yan galeriyi
toprakla siki sikiya kapatarak iptal ettigi goriilmiistiir. 18
Temmuz’da Pozanti/Adana’da kazilan iki yuvada korfare
ancak hava ve toprak nispeten soguduktan sonra birisi
gece saat 22’de ve digeri de 23’de gelmistir. Ancak
topragin nemli oldugu &zellikle rakimi yiiksek bolgelerde
galeri kazma faaliyetleri yazin da siirmektedir.

Seben’de tiimii kazilan yuvanin yerlesim alani yaklasik
792 m*dir. Yuvamn bulundugu alan nadasa birakilmis bir
hububat tarlasidir ve ¢alisilan donemde (Nisan bagi) taban
suyu seviyesi yaklasik 40 — 60 cm derinlikte belirlendi.
Koérfarenin iireme odasi, ana yuva {izerine ¢ikarilan toprak
kiitlesinin iginde yiizey seviyesinin iizerinde belirlendi.
Ureme odasmin igi kuru otlarla déseli ve yavrular da
bunun i¢inde bulunmustur (Sekil 9). Ayrica besin
deposunun birisi ve digki odast da bu sistem i¢inde yer
almaktaydi. Ana yuvadan 4 lateral galeri cikist
bulunmaktadir. Bu primer galerilerin her birinin uzunlugu
ayri ayrt 31,4 m, 19,9 m, 15,3 m, 11,3 m olarak belirlendi.
Tim lateral galerilerin toplam uzunlugu da 159,65 m
olarak ol¢iildii. Tiim galeri sistemi kazilarak bu primer
lateral galerilerden ayrilan sekonder ve tersiyer galeriler
de belirlenmistir. Yuva sisteminde birisi ana yuva
alaninda, birisi de ana yuvaya 5,2 m uzaklikta bir lateral
galeri {izerinde olmak tizere iki besin deposuna
rastlanmigtir. Birisi ana yuva alaninda, ii¢ tanesi lateral
galerilerin ¢esitli yerlerinde olmak iizere toplam 4 tane
galeri ucunun derine dogru yonelip taban suyu seviyesine
kadar indigi belirlendi. Ureme odasi1 diger hicbir alanda
toprak istiine ¢ikarilan tiimsegin iginde gozlenmedi,
timiinde (n=12) toprak seviyesinin 30 — 60 cm kadar
altinda bulundu.

Nallihan-Beypazari karayolunun Mihaliggik ayriminda
yol kenarinda c¢alisilan bir yuvada korfarenin ana
yuvasindan 3 lateral galerinin ayrildigi, bunlardan birisinin

One of the storage rooms and toilet room are closely
located to main burrow. The location of main burrow can
be determined easily by the size of mound on this room.
The size of this mound could reach a diameter of 1.5 to 3
meters and about 50 cm height. Smaller mounds from
lateral feeding galleries surround this mound was also
observed. By determining these structures in an area, the
number of burrows and animals in that area can be
estimated.

The shape of the cross section of the galleries of mole
rats is rounded and its diameter is about 4 to 9 cm
according to body size of the animals and texture of the
soil (Fig. 8). Mole rats make very smooth inner surface of
the galleries by hitting their nasal pads, and thus make it
waterproof. In summer, some of the galleries may lined by
a different sort of soil from deeper levels where soil is
more humid. In summer, mole rats reduce excavating
activities on a large scale because of very hot and dry soil.
This situation can be determined easily by the absence of
newly constructed mounds and old mounds that were
covered by plants. It was seen that, mole rats were
canceled most of the lateral galleries by plugging tightly
with soil in summer. In two burrows excavated in Pozanti
on July 18, one of the animals came to close the gallery at
22 and other at 23 o’clock at night, after temperature of
the air and soil was decreased. On the other hand, in high
altitudes, where weather and soil is cool, excavating
activities are still going on in summer.

The whole housing area of a burrow excavated in
Seben was 792 m”. The burrow was in an old wheat field
and the level of ground water was 40 — 60 cm in early
April. Breeding chamber of the mole rat was in the
breeding mound above the surface level. Breeding
chamber was lined by dry grass and pups were found
inside that grass. (Fig. 9). One of the storage room and
toilet room was also located inside this mound system.
Four lateral galleries were attached to this breeding
mound. The length of each of the lateral galleries was
found to be 31.4, 19.9, 25.3 and 11.3 meters. The whole
gallery system was excavated, and secondary and tertiary
galleries were also determined (Fig. 7). Total length of the
lateral galleries was measured as 159.65 meters. Two
storage rooms, one was next to breeding room and the
other was 5.2 meters away, were determined. Four
galleries, one of which was from breeding mound and
others from lateral galleries, were found to be extended
from superficial galleries toward the deeper levels up to
ground water level. Breeding room was found only in this
site above the ground level inside the breeding mound,
however, they were 30 — 60 cm under the ground level in
other sites (n=12).

Three lateral galleries were attached to the sleeping
room in a burrow studied close to Mihaligcik fork of
Nallihan — Beypazari highway. One of the lateral galleries
was very long (longer than 250 meters). Total length of
whole galleries was 322.5 meters, when accepted that the
last mounds were the end points of the galleries. This
burrow was not excavated completely, but, an adult male
mole rat was caught.
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ozellikle ¢cok uzun oldugu ve bu lateral galerinin 250
m’den daha uzun oldugu belirlendi. Toplam galeri
uzunlugu ise galeri uglarindaki son g¢ikarillan toprak
birikintileri galeri uglar1 olarak kabul edildiginde 322,5 m
olarak belirlendi. Bu yuvanin tamami kazilmamis, ancak
yuvadaki korfare yakalanmig ve eseyi erkek olarak
belirlenmistir.

3.5 Esey Orani

Calisma siiresince elde edilen ve eseyi bilinen 260
korfare ornegine gore esey orani % 40,77 erkekler (n =
106), % 59,23 (n = 154) disiler seklindedir.

3.6 Yayils

Spalax, Trakya ve Anadolu’nun pek ¢ok yerinde yayilis
gostermektedir. Ancak Karadeniz bélgesinin izmit-Artvin
arasindaki sahil seridinde ve Akdeniz Bolgesi’nde de
Antalya ili'nin sahil seridinde bulunmamaktadir (Sekil
10). Vertikal yayilisi deniz seviyesinden 2900 m’ye kadar
cikmaktadir. Nigde’nin Ulukisla flgesi’nin giineyindeki
Bolkar daglarinda 2900 m’de korfare yuvalari gozlenmis
ve 2800 m’den 3 korfare 6rnegi yakalanmistir. Korfareler
Ege, Adana, Izmit ve Mersin Bolgeleri’nde deniz
seviyesine ve deniz kenarina yakin alanlarda gézlenmistir.
Kirklareli Bolgesi’'nde yapilan c¢aligmalarda korfare
yayiligina rastlanilmamigtir.

3.7 Populasyon Yogunlugu

Mart 2001 ayinda Mengen’de yapilan bir arazi
caligmasinda yaklagik 2000 m”lik bir alandan 6 Srnek
yakalanmistir. Nisan 2001 ayinda da Yenicaga/Bolu
bolgesinde korfarelerin yogun oldugu bir alanda yaklagik
4000 m”lik bir alandan 11 6mek yakalanmis,
yakalananlarin haricinde aynmi alanda korfare yakalamak
icin agilan galerilerin kapatildigi gozlenerek en az 5
korfare daha bulundugu belirlenmistir. Yani yaklasik 4000
m”lik bir alanda en az 16 korfare bulundugu
belirlenmistir. Tarsus Ozbek Koyiiniin otlak olarak
kullanilan ve ekilmeyen yaklastk 5000 m*lik bir
bolgesinden 10 korfare yakalanmigtir. Bu alanda da ayrica
korfare bulunan en az 5 yuva belirlenmistir. Yuva sayist,
acilan galerilerin kapatilip kapatilmamasi ve gozlenen ana
yuvalarin  sayilmasiyla belirlenebilmektedir. Ankara
yakinlarinda ana yol kenarindaki bir alanda 1000 m*’lik
bir alanda 6 birey yakalanmistir. Bu sonuglar korfarelerin
yogun olarak bulundugu bdlgelerde yogunlugun 1000
m”lik bir alanda 6 bireye kadar cikabilecegini
gostermektedir. Seyrek alanlarda ise yogunluk 1000 m*’lik
bir alanda 1 bireyin altina diigmektedir.
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3.5 Sex Ratio

According to 260 specimens, sex ratio was found to be
40.77 % for males (n = 106) and 59.23 % (n = 154) for
females.

3.6 Distribution

Blind mole rats were distributed in most part of Thrace
and Anatolia. However, absent in costal part of Black Sea
from Izmit to Artvin, and costal part of Antalya (Fig. 10).
Vertical distribution extends from sea level up to 2900
meters. Mole rat burrows were seen in 2900 meters on
Bolkar Mountains located in the southern part of Ulukisla
(Nigde), and three specimes were caught from 2800
meters. Mole rats were observed also from sea level in
Aegean, Adana, Mersin and Izmit areas. They were not
observed in Kirklaeli province in Thrace.

3.7 Population Density

Six specimens were caught from a 2000 m’ area in
Mengen in March 2001. Eleven specimens were caught
from about a 4000 m® area in Yenigaga (Bolu). On the
other hand, five other animals were determined here by
observing that some of galleries, which were opened to
catch animals, were closed. In another words, it was
determined that 16 mole rats were present here. From a
5000 m* uncultivated grassland area in Ozbek village 10
specimens were caught. Five other burrow systems were
also determined. Total animal number in an area can be
estimated by counting burrow systems, and by
determining closed galleries which opened to catch
animals. In a 1000 m” area close to Ankara, six specimens
were caught. These results indicate that population density
can reach 6 animals in 1000 m? in dense populations. In
rare populations, population density can reduce less than
one animal in 1000 m”.
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Figure 7. Burrow pattern studied in Seben, LG: Lateral gallery 8. Gallery pattern 9. Dry grasses lined breeding room

Sekil 7. Seben’de kazilan yuva, LG: Lateral galeri

Tarim alanlarinda yapilan tarimsal faaliyetler sirasinda
toprak stiriiliitken bazen korfarenin zarar gormesinden,
iiriinlere zarar verdigi i¢in ¢iftgiler tarafindan ¢apa, kapan
veya Ozel yapilmis kii¢iik tiifeklerle yada yuva sisteminin
bir galeri agzinin agilip buray1 kapatmaya gelen korfarenin
av tifegiyle vurulmas: 6zellikle tarim alanlarindaki
populasyonlarin yogunlugunu azaltmaktadir. Ayrica tarim
alanlarinda yapilan sulama faaliyetleri de zaman zaman
korfarelerin yuvalarinda bogulmasina neden olmaktadir.
Korfarelerin bazi galerilerini agip sulama suyunu buraya
yonlendirerek igerideki korfareyi bogmaya ¢alismak
ciftgilerin ¢ogunun kullandigi bir miicadele yontemidir.
Ciftgiler bu durumda korfarenin kendisini yuvadan disari
attigint ve ¢ikan korfarenin dldiiriildiigiinii belirtmislerdir.
Bazen de alandaki korfareleri komple uzaklastirmak veya
bogmak igin tarlaya bol miktarda su birakarak tarla
gollendirilmektedir.

8. Galeri yapisi

9. Ureme odasini doseyen kuru otlar

During farming activity in agricultural areas, tillage,
killing of the mole rats by farmers by hoe or small
weapons reduces population density of mole rats in
cultivated areas. On the other hand, irrigation activities
also sometimes can cause mole rat lost because of
drowning in cultivated areas. Opening one of the galleries
and directing irrigation water into this gallery to drown the
animal is generally used by farmers. Farmers say that, in
this operation, mole rat goes out of the gallery and they
kill the animal. They sometimes flood whole garden to
remove or kill mole rats.
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Figure 10. Distribution of Turkish Spalax. 1. Spalax leucodon Nordmann, 1840; 2. S. ehrenbergi Nehring, 1898 (It was prepared from

the literature and field study observations)

Sekil 10. Tirkiye Spalax’larmm yayilist. 1. Spalax leucodon Nordmann, 1840; 2. S. ehrenbergi Nehring, 1898. (Literatiir verileri ve

arazi ¢aligmalarina gére hazirlanmustir)

3.8 Davrams

Korfare ornekleri ilk yakalandiginda oldukga saldirgan
davranmakta, hizli hizli nefes alip vermelerle hiriltiya
benzer sesler ¢ikararak agzini biraz agmakta ve siirekli
tehlikenin geldigi yone yonelerek oldukca geligsmis olan
on kesici disleriyle kendini savunmaya caligmaktadir.
Korfare yere birakilmigsa ve sessiz durulursa kisa bir siire
sonra hemen topragi kazmaya baslamakta topragin
sertligine gore 35 sn ile 2,5 dakika arasindaki bir siirede
kendini topraga gdmecek kadar galeri kazabilmektedir. Bu
islem sirasinda bir taraftan kesici disleriyle hizli bir
sekilde topragi kazarken bir taraftan da seri bir sekilde 6n
ayaklariyla kazilan topragi kendi altindan arkaya dogru
itmekte ve arka ayaklartyla da bunlar1 daha da geriye
itmektedir; toprak yumusaksa bu islem sirasinda kafasiyla
yumusak topragi hizli hareketlerle 6ne dogru degisik
yonlere iterek galeriyi hizli bir sekilde genisletmeye
caligmakta, galeri kazmada dislerinden ziyade kafasim
kullanmaktadir. Bu islemde disiyle topragi oymaya
caligmak yerine kafasiyla topragi saga, sola ve yukari
dogru hizli hareketlerle itip bir galeri olugturmaktadir.

Korfare kafese alindiginda sik sik telleri kemirerek
cikmaya caligmaktadir. Kafesine birakilan  bitkisel
materyallerden kendisine bir yuva hazirlamakta ve
dinlenirken, yatarken hep burayr kullanmaktadir.
Diskilamak igin de kafesin bir bolgesini se¢gmekte ve hep
ayni yeri kullanmaktadir. Verilen besinlerin fazlasin1 da
bir kosede biriktirmektedir. Korfareler sik sik yuvasina
cekilerek uyumaktadir. Uyurken sirtini kamburlastirip
basini 6n ayaklarmin arasina dogru egmekte, viicudu bir
yumak haline gelmektedir.

Korfareler dogada yuvasinda tek yasadigi igin
kafeslerde tek tek barindirilmigtir. Ancak zemini beton bos
bir odaya (yaklasik 10 m?) 3 korfare serbest birakildiginda
hizli hareketlerle bir siire degisik yonlere dogru gidip
geldikleri gézlenmistir. Bu hareket sirasinda bir birlerine
rastladiklarinda burun buruna g¢ok kisa siireli bir temas
kurarak hemen geri donmekte ve diger tarafa

3.8 Behavior

Mole rat specimens were very aggressive when they
were just captured. They were breathing frequently,
making snarl, try to defense itself by opening their
incisors. When we put it to ground and wait silently, soon
after it was started to excavate the soil and can sink into
soil within 35 second to 2.5 minutes according to soil
hardness. During this operation, they dig soil by their
incisors and in the same time throws excavated soil by its
hands backwards under their body, and finally throws that
soil again more backwards by their hind feet. If the soil is
soft, it can open a gallery by forcing the soil by its head,
and uses its head rather than its incisors in digging
activity.

When they were placed into cages, they often tried to
gnaw the cage to escape. They were preparing a nest by
using vegetables and use that place while resting and
sleeping. To defecate they selected a corner of the cage
and used this site every time. They stored much of foods a
definite place in the cage. Mole rats often slept in their
nests. While sleeping, they curled into a ball and placed
their heads between their forearms.

Due to their solitary life in nature, they were caged
separately in laboratory. On the other hand, when 3 mole
rats were placed in an empty room (ca 10 m?), they were
seen that they walked alone for a short time fast towards
different directions. When they meet each others while
walking, they came into contact nose by nose for a very
short time, then turn back immediately and went away.
Fight or aggressiveness was not observed when they meet
to each other. After shortly, they started sharing the room
and they did not enter others’ places, and used the same
routes while walking around. It can be clearly understood
by the observations in the room and in cages that their
orientation capability is rather developed.

Two animals from Kilis and one from Sebil could not
be relax when they were captured, continuously attack to
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gitmektedirler. Karsilastiklart anda her hangi bir kavga
veya saldirganlik gézlenmemistir. Korfareler kisa bir siire
icinde alani paylagmakta ve digerlerinin alanina artik
girmemekte ve genellikle hep ayni yollarnn kullanarak
hareket etmektedirler. Gerek kafesindeki, gerekse bos
odadaki hareketleri izlendiginde korfarelerin oryantasyon
yeteneginin olduk¢a gelismis oldugu goriilmektedir.

Kilis’te yakalanan iki, Sebil’de yakalanan bir 6rnek
kafese alininca sakinlesememis, stirekli saldirgan
hareketlerle kafesin tellerine saldirmis ve yarim saat icinde
Olmistiir. Ancak diger korfareler kafese alindiktan sonraki
ilk 15 — 20 dakika i¢inde sakinleserek solunumlari
normale donmiigler kisa siire sonra da beslenmeye
baglamiglardir. Arazide arabanin bagajinda tasima kafesi
icinde taginan iki korfare kafesin kapagini agarak serbest
kaldig1 ve bagajda bir torbada bulunan topragin bir kismi
ile bagka bir torbada bulunan havuglarin 5 — 6 tanesini
kactig1 kafese tastyarak tekrar buraya yerlestigi gézlendi.
Bu gozlem korfarelerin oryantasyon yetenegini ve
yuvasina bagimliligim gostermektedir.

4. TARTISMA

Spalax ehrenbergi’de hamilelik 34 giin siirmektedir (9).
Spalax leucodon’da dogrudan belirlenmis boyle bir tarih
bulunmamakla birlikte Yugoslavya’da yapilan
caligmalardan elde edilen sonucglarla yapilan dolayli
cikarima gore hamilelik 30 giin kadar siirmektedir (10).
Israil’deki S. ehrenbergi’de yavrular dogduklarda 5-6 g
kadar, c¢iplak ve pembe renklidir (6,8,9). Yavrular
dogumdan sonra 6. haftadan itibaren anaya ait tiinel
sisteminden bir uzanti seklinde kendi galeri sistemini
kazmaya baglamakta, 11. haftadan sonra da maternal
yuvayl tamamen terk ederek kendi yuva sisteminde
yagsamaya baslamakta, bu safthadan sonra yavru ve ana bir
toprak bariyerle yuvalarini birbirlerininkinden tamamiyla
ayirmaktadir (8, 9). Rado et al. (8)’a gore 6 haftalik
erkekler 70 g, 6-7 haftalik disiler 75 gr, 7-8 haftalik disiler
85 gr, 9-10 haftalik erkekler 120 gr, 11 haftalik disiler ise
110 gr gelmektedir.

Calismada geng oOrneklerin yakalanmasi (Tablo 1) bu
genglerin ana yuvadan ayrilip kendi yuvasini kurdugunu
gostermesi bakimidan 6nemlidir ve kor farelerin 11.
haftadan sonra ana yuvayr tamamen terk ettikleri
bilindigine gore boyle bir bireyin yakalanmasi ve bu
bireyin agirligi dogum zamaninin yaklasik olarak tahmin
edilmesinde 6nemlidir.

Bu bilgiler dikkate alindiginda; bu ¢alismada 8 Mart
tarihinde Tarsus Ciftlik kdyiinden yakalanan ilk hamile
ornegin (1 embriyo, 1 x 1 cm) muhtemelen Subat’ta
hamile kaldigi hesaplanabilir. Ayrica 18 Martta Bolu
Mengen’den yakalanan emzikli 6rnegin de yeni dogum
yaptig1 bile diisiiniilse bir aydan fazla siiren hamilelik
siiresi hesaba katildiginda Subat baginda veya ortasinda
hamile kaldig1 ortaya ¢ikar. Bu iki bolgede Mart ayindan
once arazi yapilmadigindan {ireme doéneminin Ocak ayina
kadar geri gidip gitmedigi kesin degildir. Ancak Mart
ayinda hi¢ gen¢ yakalanmamasi bunun pek muhtemel
olmadigini gostermektedir. Bu iki bolgeden Tarsus Ciftlik
koytiniin rakimi 500 m, Mengen’in rakimi ise 800 m’dir.

Ik geng 6rnekler Nisan ay1 iginde yakalannmstir (Tablo
1). Bunlardan ilki 3 Nisan’da Tarsus’tan yakalanan 45 gr

wires of cage and died in 30 minutes. Other animals
became calm in 15 — 20 minutes after capturing and soon
after started to feed. When animals were transported into
the baggage of the car, it was observed that, two mole rats
escaped from cages and, carried some part of soil from a
bag and some carrots from another bag in the baggage to
their cages and continued to use these cages as their
burrows. These observations showed that mole rats’
orientation ability and loyality to their burrows.

4. DISCUSSION

Pregnancy of Spalax ehrenbergi lasts 34 days (9).
Though such a date is not determined for S. leucodon,
according to indirect evidences from the studies in
Yugoslavia, it lasts about 30 days (10). In S. ehrenbergi in
Israel, newborns are about 5-6 grams, naked and pink in
color (6,8,9). After the age of 6 weeks young mole rats
begin to dig their own tunnel system as an extension of
maternal tunnel system, after 11 weeks dig solely within
their own tunnels and establish their own territories, and
after that youngs and mother separate their burrows by a
soil barrier (8, 9). According to Rado et al. (8), body
weight of 6 weeks old males is 70 g, 6-7 weeks females 75
gr, 7-8 weeks females 85 gr, 9-10 weeks males 120 gr, and
11 weeks females 110 gr.

Capturing of young specimens (Tab. 1) is important
because of their indication that these animals have
established their own burrow systems. As mole rats leave
maternal burrow after 11 weeks, capturing and weight of a
young is important to estimate its age and birth date.

In the light of this knowledge, the pregnant female (1
embryo, 1 x 1 cm) captured on March 8 in Tarsus should
have became pregnant in February. On the other hand,
lactating female captured on March 18 in Mengen, and it
just give birth, when taking into account about 30 days of
pregnancy, should have became pregnant in early or mid
February. Because no field trip was performed in January
and February, it is not known whether reproduction period
started in January in these areas. But, because no young
mole rat captured in March, it seems unlikely. The altitude
of Ciftlik village was 500 m, and that of Mengen was 800
m.

The first young specimens were captured in April (Tab.
1). It was a 45 g female captured on April 3 from Tarsus,
the second was a 70 gr male captured on April 7 from
Adana. When weights of these animals compared to that
of given by Rado et al. (8), it was estimated that female
captured on April 3 was about one month old and 70 gr
male captured on April 7 was about 6 weeks old. When
we turned back from these ages to determine starting of
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agirliginda bir disi, ikincisi ise 7 Nisan’da Adana’dan
yakalanan 70 gr agirliginda bir erkektir. Bu orneklerin
viicut agirliklart Rado et al. (8) tarafindan verilen
agirliklarla karsilastirildiginda 3 nisanda yakalanan yavru
disinin ancak 1 aylik kadar, 7 Nisan’da yakalanan 70
gr’'lik erkek 6rnegin de yaklasik 6 haftalik oldugu tahmin
edilir. Bu Ornegin lireme zamanmi belirlemek igin geri
dogru gidersek; 6 hafta kadar dogum sonrast ve S.
ehrenbergi igin belirlenmis olan 34 giin kadarlik hamilelik
stiresi  diigiildiigiinde bu yavrunun anasinin Ocak sonu
veya Subat baginda hamile kaldig1 tahmin edilebilir.

Ureme doneminin ne zamana kadar siirdiigiinii
belirlemek icin son yakalanan emzikli disi (18 haziran,
Meydan  yaylasi 2200 m, Madenkdy-Ulukisla)
degerlendirildiginde  ¢iftlesmenin ~ Mayista  olmus
olabilecegi tahmin edilir. Daha sonra yakalanan geng
ornekler degerlendirildiginde; ozellikle eyliil sonlarinda
yakalanan ve agirliklarma gére 2 aylik kadar olduklari
diisiniilen Orneklerin  Temmuz doneminde dogmus
olabilecekleri hesaplanabilmektedir.

Verilerin hepsi birden degerlendirildiginde Spalax’ta
iremenin Adana, Tarsus’un sahil bdlgeleri gibi kislarin
nispeten daha sicak gectigi kesimlerde Subat ayinda
bagladigi; 28 Nisan’da Tarsus’tan yakalanan 75 gr’lik
yavru disi goz Oniine alindiginda da Nisan ayinda bittigi
sOylenebilir. Bu yavru yaklastk 6 haftaliktir ve
muhtemelen siitten yeni kesilmistir.

900 m’nin iizerindeki yiiksek kesimlerde ise
ciftlesmenin Mart’ta baslayacagi ve 2800 m’den 29
Eyliil’de yakalanan ve yaklasik 2 — 2,5 aylik olan 110
gr’lik yavru disinin Eylil aymda siitten kesilmis
olabilecegi ve Temmuz — Agustos doneminde dogmus
olabilecegi hesaplanabilmektedir. Ancak bu &nerinin bu
rakimlardaki alanlarda hamile veya emzikli bireylerin
yakalanmasi gibi daha saglam ve dogrudan verilerle
desteklenmesi  gereckmektedir. Bu  veriler dikkate
alindiginda  Tirkiye Spalax’larmin  iireme  ddnemi
Israil’dekilerden biraz daha geg baslamakta ve Tiirkiye’de,
Israil’deki alanlardan daha yiiksek bolgelerde de Spalax
yasadigindan tireme donemi daha uzun siirmektedir.

Nevo (6) tarafindan bahsedilen ve korfarelerin yer
seviyesinin iizerine ¢ikardigi toprak birikintisinin iginde
yer alan {ireme tepelerine benzer yapilar inceledigimiz
yuvalar i¢inde sadece Seben’de kazilan bir yuvada
gozlendi. Diger yuvalarda ise besin depo odalari olsun,
yuvalanma odast olsun hep toprak seviyesinin altinda
belirlenmistir.

Bu c¢aligmada esey orani % 39,33 erkekler, % 60,67
disiler seklinde belirlenmistir. Nevo (6) tarafindan
Israil’de yapilan caligmada esey oranlari
caligmamizdakine benzer sekilde laboratuvarda dogan 67
yavrunun 27’si yani % 40,31, araziden yakalanan 106
ornekten 37’si yani % 34,9’u erkek olarak belirlenmistir.

Beslenme Ozellikleri literatiirde belirtilenlerle benzer
sekilde bulunmustur.

Tirkiye’den Spalax’larm  populasyon yogunluguyla
ilgili bir veri bu giine kadar kaydedilmemistir. Nevo et al.
(12) tarafindan Israil’de yapilan calismada iilke capinda
km? basma Spalax yogunlugunun ortalama 105,1 oldugu
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the reproduction period (about 6 weeks after birth and
about 34 days pregnancy), so the mother of second young
must have became pregnant in late January or early
February.

In order to determine the extent of reproduction period,
the last lactating female (18th June, Meydan plateau 2200
m, Madenkoy-Ulukigla) were evaluated, the estimated
mating time was found to be May. The estimated birth
date of about two weeks old youngs, which were captured
in late September, was determined to be July.

When all data evaluated together, reproduction period
of Spalax in Adana and Tarsus, where winter period is
relatively warm and altitude was low, started in February
and according to 75 gr female captured on April 28 in
Tarsus ended in April. This young mole rat was about 6
weeks old and possibly just stopped taking milk.

In altitudes over 900 meters, mating may started in
March and according to 2-2.5 months old female captured
from 2900 meters on 29™ September, it may stopped
suckling in September and may born in July or August.
However this result needs to be verified by direct
reproductive data just as pregnant or suckling females
from these localities. When this result was taken into
consideration, reproduction period of Turkish Spalax starts
later than Israeli Spalax and lasts longer period than that
of in Israel, since mole rats are living higher altitudes in
Turkey.

Burrow pattern mentioned by Nevo (6) constructed
inside the breeding mound above the ground level was
determined only in Seben. In other burrows store rooms,
breeding rooms etc. were determined always under
ground.

Sex ratio was determined as 39.33 % for males and
60.67 % for females. Rex ratio was determined by Nevo
(6) similar to that of ours as 40.3 % males (27 out of 67
specimens) among litters born in laboratory and 34.9 %
(37 out of 106 specimens) among mature individuals
captured from nature. Feeding habits were found to be
similar to that of indicated in the literature.

Any data on population density of Turkish Spalax has
not yet been published in literature. Nevo et al. (12) has
calculated population density of mole rats in Israel as
105.1 per km?, total number of Spalax population in Israel
was estimated to be two millions. However, Heth (13) has
determined that in 12 dense populations in Israel, there
were three individuals per 1000 m® (range 0,6-6,08
individual/1000 m?), so stated that the number mentioned
by Nevo et al. (12) was an underestimate. In the present
study, six individuals per 1000 m* were from a few dense
populations. In rare populations the number of individuals
per 1000 m*> was determined less than one animal.
Especially their numbers are increasingly reduced since
farmers are fighting against them by traps, small guns or
flooding in cultivated areas. Agricultural activities by
tractors can also cause mole rat lost. On the other hand,
erosion may become some areas unsuitable for Spalax to
settle. Additionally, urbanization activities may remove
mole rats from some areas. For example, Bakirkdy is the
type locality of S. I turcicus, however, in present time it is
impossible to find any sample from that locality because
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hesaplanmis ve buna gore iilkede yaklagik 2 milyon
korfare bulundugu tahmin edilmistir. Ancak Heth (13)
yine Israil’de 12 yogun populasyonda 1000 m’ basina
ortalama 3 birey (simurlar 0,6-6,08 birey/1000 m?)
diistiiginii ve bu yiizden Nevo et al. (12) tarafindan
belirtilen 2 milyon sayisiiin az oldugunu belirtmistir.
Sunulan bu ¢alismada verilen 1000 m* basina 6 birey ise
populasyonun yogun oldugu birka¢ boélgeden belirlenen
bir sonugtur. Populasyonun seyrek oldugu pek ¢ok alanda
ise birey sayist 1000 m>’de 1 bireyin altma diismektedir.
Ozellikle yogun tarimsal faaliyetlerin oldugu alanlarda 6lii
yakalayan kapanlar ve kiigiik Ozel tiifeklerle bizzat
korfareyle miicadele edilmesi veya sulama ve tarla siirme
faaliyetleri sirasinda korfarelerin kazayla dlebilmesinden
dolay1 sayis1 azalmaktadir. Diger taraftan erezyon bazi
alanlar1  Spalax  yerlesmi i¢in  elverigsiz  hale
getirebilmektedir. Bunula birlikte, sehirlesme faaliyetleri
bazi alanlardan korfareleri uzaklastirmaktadir. Ornegin,
Bakirkdy S. [ turcicus’un tipyeri olmasina ragmen
giinlimiizde insan istilasindan dolay1 bu alandan her hangi
bir 6rnek bulmak miimkiin degildir.

Nevo (6) israil’deki Spalax ehrenbergi yuvalarinda
birkag yiliz gramdan 7 kg’a kadar depolanmis havug
kaydetmistir. Ancak bu rakam Spalax monticola
(=leucodon) igin 15-50 kg’a kadar ¢ikmaktadir (15). Dahl
(16) tarafindan Ermenistan’da  Spalax  tarafindan
depolanmis 18 kg patates ve seker pancar1 kaydedilmistir.
Heth (13)’e gore Israil’de Spalax ehrenbergi plantasyon
alanlarindaki yeni dikilmis agaglara, koklerini kemirmek
suretiyle ciddi sekilde zarar verebilmektedir. Patates
tarlasindaki bir birey bir diziyi takip ederek 400 — 600
patates toplayabilmekte, hatta tarladaki {irliniin 1/3’{ini
yok edebilmektedir. flave olarak domates veya papaya ve
ananas gibi tropik bitkilerin tarladaki dizisi boyunca
hareket ederek bitkinin kdkiinii kesmekte ve bitkiyi biitiin
olarak toprak altina ¢cekmektedir. Ayrica Spalax tarafindan
cikarilan toprak yiginlari makinelerle hasat yapilmasinda
rahatsizlik vermektedir. Tiim bunlarin yaninda toprak
altindaki sulama borular1 ve haberlesme kablolarina da
ciddi sekilde zarar verebilmektedir.

Caligmalarimiz sirasinda Spalax’in plantasyon alanlari,
toprak alt1 su borular1 ve haberlesme kablolarina zararlari
konusunda her hangi bir veri veya duyum elde
edilmemigtir, ancak aragtiricilarin korfarelerin patates,
sogan ve havug gibi bitkilere zarar verdigi yoniindeki
diger sonuglari c¢alismamizdaki tarim {irinlerine olan
etkileri ile ilgili sonuglarla uyumludur.

Spalax, Israil’den deniz seviyesine gore — 300 m’den
ilkedeki en yiksek yer olan 1200 m’ye kadar
kaydedilmistir (6). Irak’ta 1700 metreye kadar ¢ikmaktadir
(19). Tirkiye’de ise Uludag’da 2200 m, Nemrut daginda
ise 2600 m’ye kadar g¢ikmaktadir (6). Calismalarimiz
sirasinda ise Spalax’m Ege ve Dogu Akdeniz bolgesinde
deniz seviyesinden Bolkar daglarinda (Ulukisla/Nigde)
2900 m’ye kadar ¢iktig1 belirlenmistir. 2900 m Spalax i¢in
bu giine kadar verilen yiiksekliklerin iizerinde bir degerdir.

Kivang (2) Tiirkiye Spalax’larinin yayilisini géstermek
icin verdigi haritada 6rnekleme noktalari gostermeksizin
Bati Akdeniz sahil bolgesini de kor fare yayilis alanina
dahil etmistir. Ancak yaptigimiz g¢alismalarda Antalya
[li’nin sahil kesimleriyle Mersin’in Erdemli [lgesi’nin

of human occupation.

Nevo (6) reported a few hundred grams to 7 kg stored
carrot in mole rat burrows in Israel. These amounts could
increase 15 to 50 kg for Spalax monticola (=leucodon)
(15). Dahl (16) reported 18 kg of potatoes and 18 kg of
sugar beans in mole rat burrows in Armenia. According to
Heth (13) Spalax ehrenbergi in Israel can cause serious
damage to newly established trees in areas of plantation by
eating their roots. An individual in a potato field may
fallow a line and collect about 400 to 600 potatoes,
moreover, can destroy 1/3 of all products in the field.
Additionally, they go along a line of tropical plants such
as tomato, papaya and pineapple and cut the roots of these
plants and pull the plant into the gallery. Moreover,
mounds disturb combines while harvesting. Finally they
can damage to underground irrigation system and
communication cables seriously.

During our study, no data were obtained about mole rat
damage on plantation areas, underground irrigation pipes
and communication cables. On the other hand, the effects
of mole rats on cultivated plants such as carrot, potatoes
and onion were found to be similar to that of literature.

Spalax was recorded from — 300 meters to 1200 meters,
where the highest place, in Israel (6). It reaches to 1700
meters in Iraq (19), and reaches to 2200 meters in Uludag
and to 2600 meters in Nemrut Mountain in Turkey.
During our study they were determined from sea level in
Eagean and east Mediterranean area to 2900 meters in
Bolkar Mountains (Ulukisla/Nigde). The altitude of 2900
meters is the highest level for mole rats determined up to
now.

Kivang (2) suggested to extend the mole rat distribution
to the costal part of western mediterranean area. However,
in the present study, mole rats were not determined
between costal part of Antalya province and costal part of
western site of Erdemli. Mole rats were not also present
from Karamiirsel, Mengen, 6 km north of Havza, Niksar,
Yusufeli, Ardanug, Savsat, Damal to Black Sea coast. On
the other hand, they were not observed around Kirklareli
in Thrace (Fig. 10).

Nevo et al. (20) examined specimens from different
populations in Egypt and Israel to determine the
aggressiveness of mole rats to each other. They
determined that, though they were living solitary in nature,
they were not show aggressiveness to each other while
they were caged in 40x20x20 cm cages in the field and in
80x30x40 cm cages in laboratory as four to 12 individuals
per cage up to 12 days. However, when individuals from
60 chromosomes in Isracl were caged together as control
group, they started immediately to show aggressiveness
and in 10 minutes they were separated again to avoid
death of animals (20). In our study, mole rats were not
observed in the same cage, but, every time only one
animal was captured from each burrow during field
studies and so determined as solitary animals. On the other
hand, three individuals were escaped from their cages in
about a 10 m? room and became free all night. It was
observed that they were not fight each other all night, each
used a definite part of the room and they came in contact
nose by nose for a short time and separated and went far
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batisinda kalan sahil bolgelerinde korfarenin bulunmadigi immediately when they meet to each other.
goriilmiistir. Marmara ve Karadeniz Bolgesinde de

Karamiirsel (izmit), Mengen (Bolu), Havza 6 km kuzey

(Samsun), Niksar (Tokat) bdlgelerinin kuzeyinden

Karadeniz sahiline kadar olan bolgede kor fare

bulunmamaktadir. Ayrica Yusufeli, Ardanug, Savsat

(Artvin) ve Damal (Ardahan) bolgelerinin de kuzeyinde

korfare yayilisina rastlanmamistir. Ayrica Trakya’da

Kirklareli bolgesinde yapilan ¢alismalarda da korfareye

rastlanilmamustir (Sekil 10).

Nevo et al. (20) Spalax’larin bir birlerine kars1 olan
saldirganlik davraniglarii  belirlemek i¢in  Misir  ve
Israil’ deki farkll populasyonlardan ornekleri
incelemislerdir. Bu ¢aligmada Misir 6rneklerinin tabiatta
soliter yasamalarina ragmen arazide 40x20x20 cm
boyutlarda kutularda taginirken ve laboratuvarda
80x30x40 cm boyutlarindaki akvaryumlarda 4’den 14’e
kadar bireyler halinde 12 giine kadar tutulmalarina ragmen
saldirganlik  davranist  gostermedikleri  belirlenmistir.
Ancak kontrol grubu olarak kullamlan Israil’deki 2n = 60
kromozomuna sahip bireylerin bir araya konulduklarinda
hemen saldirganlik davranislar1 gsterdikleri ve bu ylizden
korfarelerin 6lmemesi ig¢in 10 dakika sonra birbirlerinden
ayrildigi  belirtilmistir. Calismamizda korfareler aym
ortama konularak saldirganliklari gézlenmemis, ancak
tabiatta her yuvadan sadece bir korfare yakalandigi icin
soliter yasadiklar1 belirlenmigtir. Ayrica Ulukigla’dan
yakalanan 3 Ornek, arazide konaklanirken kalinan odada
kafeslerini parcalayip disari ¢ikinca yaklasik 10 m®lik bir
odada sabaha kadar serbest kalmis ve kavga etmedikleri,
her birinin odanin belli bir kismin1 kullandig,
karsilastiklarinda burun buruna kisa siireli bir temas kurup
hemen birbirlerinden uzaklastiklar1 goriilmiistiir.
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