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ABSTRACT  

Seven oribatid mites of the family Carabodidae Koch, 1837 namely, 

Austrocarabodes (s.str.) ensifer (Sellnick, 1931), A. (s.str.) 
foliaceisetus foliaceisetus Krivolutsky, 1971, Carabodes (s.str.) 
labyrinthicus (Michael, 1879), C. (s.str.) pirinensis Kunts, 1961, C. 
(s.str.)  rugosior Berlese, 1916, C. (Flexa) djaparidzae Murvanidze and 

Weigmann, 2007 and C. (Flexa) dubius Kulijev, 1968 were given with 

their scanning electron microscope images from Turkey. Apart from 

A. (s.str.) ensifer, other six taxa are new records for the oribatid fauna 

of Turkey. The taxa were also evaluated in terms of ecological and 

zoogeographical.  An identification key for Turkish carabodid genera 

and species is also provided. 
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Türkiye'nin Carabodid Oribatid Akarları (Acari, Oribatida, Carabodidae) Bilgisine Ekolojik ve 

Zoocoğrafik Açıklamalar İle Katkı 
 

ÖZET 

 Carabodidae Koch, 1837 familyasından yedi oribatid akar, isim 

olarak, Austrocarabodes (s.str.) ensifer (Sellnick, 1931), A. (s.str.) 
foliaceisetus foliaceisetus Krivolutsky, 1971, Carabodes (s.str.) 
labyrinthicus (Michael, 1879), C. (s.str.) pirinensis Kunts, 1961, C. 
(s.str.)  rugosior Berlese, 1916, C. (Flexa) djaparidzae Murvanidze ve 

Weigmann, 2007 ve C. (Flexa) dubius Kulijev, 1968 Türkiye’den 

tarama elektron mikroskobu görüntüleri ile birlikte verilir. A. (s.str.) 
ensifer (Sellnick, 1931) dışındaki diğer altı tür Türkiye oribatid 

faunası için yeni kayıttır. Taksonlar aynı zamanda ekolojik ve 

zoocoğrafi bakımından da değerlendirilir.  Ayrıca Türkiye carabodid 

cins ve türleri için de bir teşhis anahtarı verilir. 
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INTRODUCTION  

Oribatid mites constitute one of the most important 

groups of organisms in taxonomic, ecological and 

zoogeographical aspects due to their presence in 

almost all kinds of habitats and biogeographic regions, 

high adaptability, slow movement, strong interaction 

with microenvironments and their roles in soil 

structure and decomposition process (Gergócs and 

Hufnagel 2009, Schuppenhauer et al. 2019). Since the 

1980’s, Ayyıldız and his collaborators have made a 

significant contributions to the knowledge of the 

oribatid mite fauna of Turkey (Ayyıldız 1989, Ayyıldız 

and Luxton 1989a, 1989b, 1990, Baran and Ayyıldız 

2008, Toluk et al. 2008, Toluk and Ayyıldız 2009a, 

2009b, 2011; Baran et al. 2009, 2012, Ayyıldız et al. 
2016, Toluk 2016, Susyal et al. 2018, Ay and Ayyıldız 

2019a, 2019b). So far, the number of known species 

and subspecies of oribatid mites in Turkey is 245 

(Baran et al. 2018). The family Carabodidae which is 

the subject of the present study, is one of the largest 

families in the oribatid mites with 33 genera after the 

families Oppiidae (132 genera) and Microzetidae (45 

genera) (Subías 2004). A limited number of studies are 

available on this group and so far, only three taxa (viz.  

Austrocarabodes (A.) ensifer (Sellnick, 1931), 

Carabodes (Flexa) intermedius Willmann, 1951 and 

Carabodes (Klapperiches) pulcher pulcher (Bernini, 

1976) belonging to the genera Austrocarabodes and 

Carabodes have been known from Turkey (Ayyıldız 

1988, Per and Ayyıldız 2005, Yalçın et al. 2013). 

The present study on carabodid mites constitute a new 

addition to the taxonomic, ecological and 

zoogeographical investigations on oribatid mites in 

Turkey. 

https://orcid.org/0000-0002-9469-2495
https://orcid.org/0000-0002-9469-2495
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MATERIALS and METHODS  

The material used in this study was obtained from 

samples previously collected by the authors and kept 

in the collection, in the context of the determination of 

Turkish oribatid mite fauna. More detailed 

information was given in the material examined of 

each taxon in Results section. They were extracted 

using a Berlese funnel apparatus, and preserved in 

70% ethanol. The specimens were sorted from the 

samples under a stereomicroscope and mounted on 

slides in modified Hoyer’s medium. Body length was 

measured in lateral view, from the tip of the rostrum 

to the posterior edge of the ventral plate. Notogastral 

width refers to the maximum width in dorsal aspect. 

Photographs were taken by the Scanning Electron 

Microscope (SEM). The terminology used in this paper 

follows Norton and Behan-Pelletier (2009). We 

prepared the species distribution map by using 

Website (http://encarta.softwaresea.com/Windows-

software-download/encarta-maps). The specimens 

examined were deposited in the Acarological Collection 

of the Zoological Museum of Erciyes University, 

Kayseri, Turkey. 
 

RESULTS 

Family Carabodidae Koch, 1843 

Key to the known genera and subgenera of the family 

Carabodidae from Turkey 

1. Ten pairs of notogastral setae …….……………. 

Carabodes Koch, 1835….. 2 

- Fourteen pairs of notogastral setae ……... 

Austrocarabodes Hammer, 1966 

2. Epimeral setal formula: 1-1-3-3, Interlamellar 

setae originating in interlamellar region 

………...……………C. (Klapperiches) Mahunka, 1979 

- Epimeral setal formula: 3-1-3-3 or 2-1-3-3. 

Interlamellar setae originating on the surface of 

lamellae ……..……………………………………. 3 

3. Setae c2 long, directed forwards, all other 

notogastral setae short, phylliform. Lyrifissure iad 

situated in adanal position .................... 

C.  (Flexa) Kulijev, 1977 

-  Setae c2 directed outwards or backwards, 

never forwards. Lyrifissure iad absent or originating 

far from anal aperture . (Carabodes) C. L. Koch, 1835 

Key to the known species and subspecies of the family 

Carabodidae from Turkey 

1- Fourteen pairs of notogastral setae ……...............2 

-Ten pairs of notogastral setae ……..…………………3  

2- Sensillus fusiform, notogaster surface covered with 

a reticulated pattern formed by a varying number of 

rounds, small tubercles Austrocarabodes 

(Austrocarabodes) ensifer 
- Sensillus setiform, notogastral surface covered by 

well-developed round tubercles …………….................. 

A. (A.) foliaceisetus foliaceisetus  

3- Setae c2 normal ……………………………….……… 4 

- Setae c2 very long, directed forward .…………………7 

4- Setae in originating in interlamellar region …C. 
(Klapperiches) pulcher pulcher 

-Setae in on the surface of lamellae ………………..….5  

5- Interlamellar region with two protuberances 

………….  C. (Carabodes) rugosior  
- Interlamellar region with ridges …………………… 6 

6- Setae in long; notogastral surface with areolae and 

pustules  …..... C. (C.) pirinensis  
- Setae in short; notogastral sculpture with joint 

tubercles ....…. C. (C.) labyrinthicus 
 7- Notogastral setae phylliform …………...………… 8 

- Notogastral setae lanceolate 

……………………..….….…… C. (Flexa) intermedius  
8- Interlamellar region covered by irregular ridges 

…….........…. C. (F.) djaparidzae 
-Interlamellar region with several short longitudinal 

grooves in two rows..C. (F.) dubius 
 

Genus Austrocarabodes Hammer, 1966 

Austrocarabodes (Austrocarabodes) ensifer (Sellnick, 

1931) 

Measurements: Body length: 464-520, body width: 240 

-288 µm (n=10).  

Diagnosis (Figure 1): Lamellae without cuspis. All 

dorsal setae phylliform. Lamellar setae inserted on 

distal lateral surface of lamellae; interlamellar setae 

originating close to inner margin of lamellae. 

Prodorsum with irregular polygonous areas. Sensillus 

head gradually thickened and rounded distally. 

Dorsosejugal furrow straight; Notogaster surface 

covered with a reticulated pattern formed by a varying 

number of rounds, small chitinized tubercles; fourteen 

pairs of phylliform notogastral setae; the humeral 

region rounded and without triangular tubercle. 

Ventral surface with well-developed net-pattern. 

Epimeral setal formula: 3-1-2-3. Genito-anal setal 

formula: 4-1-2-3.  Adanal setae ad1 and ad2 phylliform, 

setae ad3 smooth. 

Material examined:  Turkey, Mersin, Erdemli, 

36°40´104˝N, 034°16´524˝E, 432 m a.s.l., 17. V.2014, 

soil and litter from mixed forest, 18 exs (two of them 

were used for scanning electron microscopy). 

Distribution in Turkey: Erzurum and Mersin 

provinces (Figure 2) (Ayyıldız 1988). Mersin province 

given in the present study constitutes a second locality 

record after Erzurum province for the species in 

Turkey. 
 

Austrocarabodes (Austrocarabodes) foliaceisetus 
foliaceisetus Krivolutsky, 1971 

Measurements: Body length: 600-632, body width: 312-

318 µm (n=10).  
 

Diagnosis (Figure 3): Prodorsum surface covered by 

irregular ridges. All dorsal setae phylliform. Lamellar 

http://tb.plazi.org/GgServer/search?taxonomicName.isNomenclature=true&taxonomicName.exactMatch=true&taxonomicName.taxonomicName=Klapperiches
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setae inserted on distal lateral surface of lamellae; 

interlamellar setae originating close to inner margin of 

lamellae. Sensillus long, its distal part slightly 

granulated. Notogastral surface covered by well-

developed round tubercles. The humeral region with 

triangular tubercle. Fourteen pairs of phylliform and 

dentate notogastral setae. Dorsosejugal furrow nearly 

straight. Ventral surface covered by net-pattern. All 

adanal setae phylliform and dentate. Epimeral setal 

formula: 3-1-3-3. Genito-anal setal formula: 4-1-2-3.   

 

 
Figure 1. Austrocarabodes (Austrocarabodes) ensifer (Sellnick, 1931). A - dorsal view; B – notogaster; C - pattern 

in central part of notogaster; D – sensillus; E - ventral view.  

Şekil 1. Austrocarabodes (Austrocarabodes) ensifer (Sellnick, 1931). A – sırttan görünüş; B – notogaster; C – 
notogasterin orta bölgesi deseni; D – sensillus; E – karından görünüş. 

 

Material examined:  Turkey, Aksaray, Ihlara Valley,   

38°15´30˝N, 34°17´46˝E, 1212 m a.s.l., 1.V.2017, litter 

and soil, 14 exs (one of them was used for scanning 

electron microscopy). 

Distribution in Turkey: Aksaray province (Figure 2). It 

constitutes the first locality record for the species in 

Turkey. 
 

Genus Carabodes C. L. Koch, 1835 

Carabodes (Carabodes) labyrinthicus (Michael, 1879) 

Measurements: Body length: 464-608, body width: 264-

368 µm (n=10).    
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Figure 2. General map of Turkey showing locations of sampled populations. - Austrocarabodes (A.) ensifer, - A. 

(A.) foliaceisetus foliaceisetus, - Carabodes (C.) labyrinthicus, - C. (C.) pirinensis, - C. (Flexa) 
djaparidzae, - C. (C.) rugosior, - C. (Flexa) dubius.   

Şekil 2. Örneklenen populasyonların lokalitelerini gösteren genel Türkiye haritası. - Austrocarabodes (A.) 
ensifer, - A. (A.) foliaceisetus foliaceisetus, - Carabodes (C.) labyrinthicus, - C. (C.) pirinensis, - C. 
(Flexa) djaparidzae, - C. (C.) rugosior, - C. (Flexa) dubius.  

 

 
Figure 3. Austrocarabodes (Austrocarabodes) foliaceisetus foliaceisetus Krivolutsky, 1971. A - dorsal view; B – 

prodorsum; C - pattern in central part of notogaster and the setae da; D - ventral view.  

Şekil 3. Austrocarabodes (Austrocarabodes) foliaceisetus foliaceisetus Krivolutsky, 1971. A – sırttan görünüş; B – 
prodorsum; C – notogasterin orta bölgesi deseni ve da kılı; D – karından görünüş. 
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Diagnosis (Figure 4): Rostral, lamellar and 

interlamellar setae setiform. Interlamellar region 

converging, with irregular ridges. Sensillus short 

clavate, directed laterally. Dorsosejugal furrow absent. 

Notogastral sculpture with joint tubercles. Ten pairs of 

baciliform notogastral setae. Setae c2 in lateral 

position. Epimeral setal formula: 3-1-2-3. Genito-anal 

setal formula: 4-1-2-3.  

Material examined: Turkey, Bolu, Gölcük lake side, 

40°39´37˝N, 31°37´38˝E, 1218 m a.s.l., 10.V.2008, soil 

and litter from mixed forest, 52 exs (one of them were 

prepared for scanning electron microscopy). 

Distribution in Turkey: Bolu province (Figure 2). It 

constitutes the first locality record for the species in 

Turkey. 

 
Figure 4. Carabodes (Carabodes) labyrinthicus (Michael, 1879). A - dorsal view; B – notogaster; C - notogastral 

pattern; D - prodorsum.  

Şekil 4. Carabodes (Carabodes) labyrinthicus (Michael, 1879). A – sırttan görünüş; B – notogaster; C – notogaster 
deseni; D - prodorsum. 

 
Carabodes (Carabodes) pirinensis Kunst, 1961 

Measurements: Body length: 504-560, body width: 272-

320 µm (n=10).  

Diagnosis (Figure 5): Interlamellar setae long, strong, 

slightly curved inside, inserted on the middle of the 

lamellae.  Sensillus with a finger-shaped head. 

The interlamellar region separated from the rostrum 

by a transverse hump with eight- ten longitudinally 

running furrows. A semicircular chitin plate with two 

teeth on the basis of the prodorsum present. 

Dorsosejugal furrow wide. Notogastral cerotegument 

sculpture with net-pattern; notogastral surface areolae 

and pustulate. Notogaster with one pair of prominent 

humeral processes. Ten pairs of phylliform notogastral 

setae (except setae ps1-3 and r3 . Epimeral setal 

formula: 3-1-2-3. Genito-anal setal formula: 4-1-2-3.  

Material examined: Turkey, Bolu, Gölcük lake side, , , 

40°39´37˝N, 31°37´38˝E, 1218 m a.s.l., 10.V.2008, soil 

and litter from mixed forest, 32 exs (one of them were 

prepared for scanning electron microscopy). 
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Figure 5. Carabodes (Carabodes) pirinensis Kunst, 1961. A - dorsal view; B – prodorsum; C - notogastral pattern.  

Şekil 5. Carabodes (Carabodes) pirinensis Kunst, 1961. A – sırttan görünüş; B – prodorsum; C – notogaster deseni. 
 
Distribution in Turkey: Bolu province (Figure 2). It 

constitutes the first locality record for the species in 

Turkey. 
 

Carabodes (Carabodes) rugosior Berlese, 1916 

Measurements: Body length: 480-496, body width: 288-

304 µm (n=3).  

Diagnosis (Figure 6): Rostral setae smooth, curved in-

side. Setae in and le short and setiform. Sensillus 

slender, ciliate distally divided into finger shaped and 

widened. Dorsosejugal furrow absent. Interlamellar 

region with two protuberances. Notogastral sculpture 

with a strong longitudinal mid-ridge, next to it 

irregular narrower longitudinal and transverse ridges. 

Ten pairs of short and setiform notogastral setae. 
Setae c2 inserted near humeral region. Epimeral setal 

formula: 3-1-2-3. Genito-anal setal formula: 4-1-2-3.  

Material examined: Turkey, Bolu, Gölcük lake side, 

40°39´37˝N, 31°37´38˝E, 1218 m a.s.l., 10.V.2008, soil 

and litter from mixed forest, 4 exs (one of them were 

mounted on aluminum stubs and gold-coated for 

scanning electron microscopy). 

Distribution in Turkey: Bolu province (Figure 2). It 

constitutes the first locality record for the species in 

Turkey. 

 

Carabodes (Flexa) djaparidzae Murvanidze and 

Weigmann, 2007 

Measurements: Body length: 496-544, body width: 288-

320 µm (n=7).     

Diagnosis (Figure 7): Prodorsum surface covered by 

irregular ridges. Rostral and lamellar setae smooth, 

curved inside. Interlamellar setae long, slightly 

granulated, positioned on the lamellae and curved 

inside. Sensillus distally split into fingers. Notogaster 

reticulate pattern represented by generally rounded 

cells. Ten pairs of notogastral setae present; setae c2 

long, erect, directed forward, other setae phylliform. 

Dorsosejugal furrow nearly broad. Epimeral setal 

formula: 3-1-3-3. Genito-anal setal formula: 4-1-2-3.   

Material examined: Turkey, Artvin, Yusufeli, Çevreli 

village, , 40°46´07˝N, 41° 27´37˝E, 1149 m a.s.l., 

17.VIII.1993, litter and soil underlying Pinus sp. in a 

mixed forest, 8 exs (one of them were prepared for 

scanning electron microscopy). 

Distribution in Turkey: Artvin province (Figure 2). It 

constitutes the first locality record for the species in 

Turkey. 
 

Carabodes (Flexa) dubius Kulijev, 1968  

Measurements:  Body length: 396, body width: 225 µm 

(n=1).  
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Figure 6. Carabodes (Carabodes) rugosior Berlese, 1916. A - dorsal view; B – prodorsum; C - notogastral pattern.  

Şekil 6. Carabodes (Carabodes) rugosior Berlese, 1916. A – sırttan görünüş; B – prodorsum; C – notogaster deseni. 
 
Diagnosis (Figure 8): Prodorsal cerotegument with net-

like pattern anteriorly. Lamellar setae curved inside, 

with ciliate. Interlamellar setae long, strong, slightly 

curved inside. Sensillus with a finger-shaped head. 

Interlamellar region with several short longitudinal 

grooves in two rows.  Dorsosejugal furrow wide. Setae 

c2 bacilliform long, strong, erect, directed forward. 

Notogastral sculpture with areolae and pustulate. Ten 

pairs of notogastral setae narrow phylliform, barbed 

throughout length, inserted submarginally. Setae p- 

and r- series smaller than the others Epimeral setal 

formula: 3-1-2-3. Genito-anal setal formula: 4-1-2-3. 

Material examined:  Turkey, Bolu Province, Gölcük 

lake side, , 40°39´37˝N, 31°37´38˝E, 1218 m a.s.l., 

10.V.2008, soil and litter from mixed forest, 1 ex (one 

specimen prepared for scanning electron microscopy).  

Distribution in Turkey: Bolu province (Figure 2). It 

constitutes the first locality record for the species in 

Turkey. 
  

DISCUSSION 

The results obtained for each taxon are discussed from 

the taxonomic, ecological and zoogeographical view, 

below. 

Austrocarabodes (Austrocarabodes) ensifer (Sellnick, 

1931)  

Taxonomical remarks and comparison: 
Austrocarabodes (Austrocarabodes) ensifer was 

described by Sellnick (1931) from Greece (Ionian 

Islands). This species can be distinguished from 

congeners by the presence of prodorsum with irregular 

polygonous pattern; sensillus with setulae and 

rounded in the distal part; rounded humeral processes; 

reticulate notogastral pattern formed by a varying 

number of round, small chitinized tubercles; 

phylliform notogastral setae and adanal setae (ad1 and 

ad2); net-like pattern in ventral side (Sellnick 1931, 

Pérez-Íñigo 1971, 1997, Ayyıldız 1988, Murvanidze 

and Weigmann 2007).  The known body size for this 

species is in the range of 525-550/ 288-340 µm (Sellnick 

1931, Pérez-Íñigo 1971, 1997, Bulanova- Zakhvatkina 

1975, Ayyıldız 1988). The dimensions of the Turkish 

specimens (464-520 x 240 -288 µm) are smaller than 

the previously given. Humeral processes in the 

Turkish specimens are rounded  and without tubercles, 

which are in concordance with the description of  

Bulanova-Zakhvatkina (1975) and Ayyıldız (1988)  but  

the chitinized triangular tubercles have been shown in 

illustrations and descriptions by Pérez-Íñigo (1971, 

1997), Mahunka (1986) and Murvanidze and 

Weigmann (2007). In terms of the other morphological 

features, the Turkish specimens are in conformity with 

the descriptions given by the various authors (Sellnick 

1931, Pérez-Íñigo 1971, 1997, Bulanova-Zakhvatkina 

1975, Mahunka 1986, Ayyıldız 1988, Murvanidze and 

Weigmann 2007). 

 



KSÜ Tarım ve Doğa Derg 24 (3): 650-662, 2021 

KSU J. Agric Nat  24 (3): 650-662, 2021 

Araştırma Makalesi 

Research Article 
 

657 

 

 
Figure 7. Carabodes (Flexa) djaparidzae Murvanidze and Weigmann, 2007. A - dorsal view; B – prodorsum; C - 

notogastral pattern; D – sensillus; E - ventral view.  

Şekil 7. Carabodes (Flexa) djaparidzae Murvanidze ve Weigmann, 2007. A – sırttan görünüş; B – prodorsum; C – 
notogaster deseni; D – sensillus; E – karından görünüş. 

 
Distribution and Ecology: This species is presently 

from Southern Palearctic (Mediterranean and Central-

Western Asia) (Subías 2004). It is distributed in 

Greece, Spain, Portugal, Russia (Lower Volga, Pamir), 

Georgia and Turkey (Sellnick 1931, Bulanova-

Zakhvatkina 1975, Barjadze and Murvanidze 2016). 

It was previously reported by Ayyıldız (1988) in 

Turkey. This species has been found in semi-desert soil 

of the Lower Volga region of Russia (Bulanova-

Zakhvatkina 1975). Ayyıldız (1988) reported that it 

was collected from the fruit garden, arid soils and pine 

woods. According to Pérez-Íñigo (1997), this species is 

typical of the Mediterranean scrubland and has almost 

always been found near the coast. Specimens 

belonging to this species have been extracted from 

artificial arid woodland and mixed forest in Georgia 

(Barjadze and Murvanidze 2016). Murvanidze and 

Mumladze (2016) reported that this species lives in 

forest soils. We found this species in soil and litter 

collected from a mixed forest.  The occurrence analysis 

of Austrocarabodes (Austrocarabodes) ensifer shows 

that its preferred substrate types as soil and litter. 

A. (A.) foliaceisetus foliaceisetus Krivolutzky, 1971  
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Figure 8. Carabodes (Flexa) dubius Kulijev, 1968. A - dorsal view; B – notogaster; C - prodorsum.   

Şekil 8. Carabodes (Flexa) dubius Kulijev, 1968. A – sırttan görünüş; B – notogaster; C - prodorsum. 
 

Taxonomical remarks and comparison: A. (A.) 
foliaceisetus foliaceisetus Krivolutzky, 1971 was firstly 

described from Eastern Kirgizia. This subspecies can 

be distinguished from congeners by the presence of 

prodorsum with irregular ridge pattern; rounded 

humeral processes with triangular tubercles; 

notogastral pattern formed by round tubercles; 

phylliform notogastral and adanal setae (ad1 ad2 ad3); 

net-like pattern in ventral side (Krivolutzky 1971, 

Murvanidze and Mumladze 2016). 

The body size in the original description of this 

subspecies is 602/324 µm (Krivolutzky 1971). The 

dimensions of the Turkish specimens (600-632 x 312 -

318 µm) are in conformity with the Kirgizia nominal 

subspecies. Humeral processes in the Turkish 

specimens are rounded and with tubercles, but the 

chitinized triangular tubercles have not been shown in 

the original illustration and description given by 

Krivolutzky (1971). Apart from this difference, in 

terms of the other morphological features, the Turkish 

specimens are in conformity with the original 

description (Krivolutzky, 1971). 

Distribution and Ecology: This sub-species is presently 

known from Southern Palearctic (Eastern 

Mediterranean and Central-Western Asia) (Subías 

2004). This sub-species was recorded also in Iran 

(Rahgozar et al. 2019). Turkey is the third locality 

record outside its type locality (Kirgizia) and Iran. 

Krivolutzky (1971) reported that this species was 

found in the mountains of Central Asia but did not 

provide any information about the type of substrate. 

This subspecies was found in the apple orchards in 

Iran (Rahgozar et al. 2019). We found in litter and soil 

in a dry valley. Literature data show that it preferred 

different habitat types as alpine, valley and orchards. 

Carabodes (Carabodes) labyrinthicus (Michael, 1879) 

Taxonomical remarks and comparison: This species 

can be distinguished from congeners by the presence of 

clavate sensillus; notogastral pattern with joint 

tubercles; bacilliform apically pointed notogastral 

setae (Weigmann 2006, Murvanidze 2008). The body 

length for the species is given as 430-580 µm by 

Weigmann (2006) and Murvanidze (2008). In this 

regard, the Turkish specimens (464-608x 264-368 µm) 

are in the range of the dimensions of the known 

specimens. The Turkish specimens closely resemble all 

the features given by Weigmann (2006) and 

Murvanidze (2008) for this species. This is the first 

record from Turkey. 

Distribution and Ecology: This species is presently 

known from Holarctic region and Mexico (Subías 

2004). It is a new record for Turkey fauna. C. (C.) 
labyrinthicus is found in the arboreal fruiting bodies of 

the fungus Daldinia concentrica; the canopy of beech, 

oak, larch and spruce in a mixed temperate forest; the 

feathers of birds; the anthill; forest soils, moss, litter, 
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tree bark and canopy (Hingley 1971, Wunderle 1992, 

Krivolutzky and Lebedeva 2004, Sobek et al. 2008, 

Mahunka and Mahunka-Papp 2009, Murvanidze and 

Mumladze 2016). Schneider (2005) placed it in the 

phycophage/fungivore feeding category. According to 

Schatz (2016), it is a euryoecious species, also 

arboricolous, muscicolous and silvicolous. Also, this 

species is found in arctic tundra of Alaska and 

northern Canada (Reeves and Behan-Pelletier 1998).  

According to Weigmann (2006) it lives in acidic, 

differently moist forest soils; in moss cushions and tree 

barks. Subías (1977) confirms his preference for 

mosses on rocks. Rajski (1968) considers it as a kind of 

forest residence. It prefers acidic soil and medium 

humidity (Pérez-Íñigo 1997). 

 It is known from the literature to be preferred 

inhabitants of saxicolous or arboricolous mosses and 

lichens (Materna 2000). We found it in soil and litter 

from mixed forest. Literature data show that it is 

tolerant to a wide range of environmental conditions 

and widely distributed. 

C. (C.) pirinensis Kunts, 1961  

Taxonomical remarks and comparison: This species 

can be distinguished from congeners by the presence of 

the interlamellar region separated from the rostrum by 

a transverse hump with eight- ten longitudinally 

running furrows; a semicircular chitin plate with two 

teeth on the basis of the prodorsum; long, strong, 

smooth, slightly curved inside interlamellar setae, 

inserted on the middle of the lamellae (Kunst 1961). 

The body dimension for the type specimens is in the 

range of 570-604 x 330-370 (Kunst 1961). The Turkish 

specimens (504-560 x 272-320 µm) are smaller than the 

dimensions of the type specimens. The notogastral 

setae ps1-3 and r3 in the Turkish specimens are 

bacilliform with dentate, but all notogastral setae have 

been shown as phylliform in the original illustration 

and description given by Kunts (1961). Apart from this 

difference, in terms of the other morphological 

features, the Turkish specimens are in conformity with 

the original description (Kunst 1961). This is the first 

record from Turkey. 

Distribution and Ecology: Carabodes (Carabodes) 

pirinensis was described by Kunst (1961) from 

Bulgaria. He found this species in dry litter layer of 

forest. We found it in soil and litter from mixed forest. 

Turkey is first locality record outside its type locality 

(Bulgaria). In terms of ecology it can be considered a 

typical inhabitant of forest litter and soil.  

C. (C.) rugosior Berlese, 1916  

Taxonomical remarks and comparison: This species 

can be distinguished from congeners by the presence of 

prodorsum with two protuberances in posterior part; 

notogastral sculpture with a strong longitudinal mid-

ridge, next to it irregular narrower longitudinal and 

transverse ridges; ten pairs of short and setiform 

notogastral setae (Reeves and Behan-Pelletier 1998, 

Weigmann 2006, Murvanidze 2008). The body length 

for the species is given as 520-650 µm (Weigmann 

2006, Murvanidze 2008). The Turkish specimens (480-

496 x 288-304 µm) are smaller than the dimensions of 

the known specimens (Reeves and Behan-Pelletier 

1998, Weigmann 2006, Murvanidze 2008). The 

Turkish specimens closely resemble all the features 

given by Weigmann (2006) and Murvanidze (2008) for 

this species. This is the first record from Turkey. 

Distribution and Ecology: Holarctic (Palearctic and 

northern Nearctic) (Reeves and Behan-Pelletier 1998, 

Subías 2004, Murvanidze 2008, Mahunka and 

Mahunka Papp 2009, Kagainis 2010, Hågvar et al. 
2014). Weigmann (2006) found it in forest litter and on 

tree stumps. Murvanidze and Mumladze (2016) 

reported this species from forest soils. In Latvia, this 

species is found from coniferous forest soil (Kagainis 

2010, Hågvar et al. 2014). According to Schatz (2016), 

it is a silvicolous species. We found this species in soil 

and litter from mixed forest. In terms of ecology it can 

be considered a typical inhabitant of forest litter and 

soil.  

C. (Flexa) djaparidzae Murvanidze and Weigmann, 

2007,  

Taxonomical remarks and comparison: This species 

was described by Murvanidze and Weigmann (2007) 

from Georgia. It can be distinguished from congeners 

by the presence of reticulate notogastral pattern 

represented by generally rounded cells; long, curved 

inside interlamellar setae; sensillus with distally 

finger-shaped head; phylliform notogastral (except 

setae c2 long and erect) and adanal setae (setae ad1 and 

ad2). The body length and width for the species is given 

as 510 and 260 µm, respectively (Murvanidze and 

Weigmann 2007). In this regard, the dimensions of the 

type specimen are in the range of the dimensions of the 

Turkish specimens (496-544 x 288-320 µm). 

Murvanidze and Weigmann (2007) stated that 

notogaster has flower shaped pattern formed by bright 

foveolae surrounded by chitinized tubercles. Their 

drawings match the images that we observed in SEM. 

However, it does not look like a flower-shaped pattern. 

This can be due to difference in SEM and the light 

microscopic examination. In general, the Turkish 

specimens are in conformity with the original 

description given by Murvanidze and Weigmann 

(2007). This is the first record from Turkey. 

Distribution and Ecology: Caucasus (Subías 2004). 
Carabodes (Flexa) djaparidzae Murvanidze and 

Weigmann, 2007 was firstly described from Georgia. 

Up to now this species was known only from the type 

locality. Turkey is second locality record. This species 

was found in soil of a Carpinus forest; moss in Populus 
tremula-Pinus forest; understory with different 

grasses in Georgia. We found this species in litter and 

soil underlying Pinus sp. in a mixed forest. From the 
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available data, it is understood that this species 

prefers forest floor. 

C. (Flexa) dubius Kulijev, 1968  

Taxonomical remarks and comparison: This species 

was described by Kulijev (1968) from Azerbaijan. It can 

be distinguished from congeners by the presence of 

interlamellar region with several short longitudinal 

grooves in two rows; setae c2 bacilliform long, strong, 

erect, directed forward; nine pairs of notogastral setae 

narrow phylliform, barbed throughout length, inserted 

submarginally. The body length for the species is given 

as 420-517 µm by Murvanidze, (2008), 422-474 by 

Kulijev (1977). The Turkish specimens (396 x 225 µm) 

are smaller than the dimensions of the known 

specimens. The Turkish specimens closely resemble all 

the features given by Kulijev (1977) and Murvanidze 

(2008) for this species. This is the first record from 

Turkey. 

Distribution and Ecology:  Carabodes (Flexa) dubius is 

distributed in Caucasus (Azerbaijan and Georgia) 

(Subías 2004, Murvanidze 2008).  It collected from 

moss on rock wall of a canyon and in mountain forest 

soils (Murvanidze and Mumladze 2016). We found it in 

soil and litter from mixed forest. 
 

CONCLUSION  

The present study added six new records of the genus 
Carabodes to the oribatid fauna of Turkey. For 
Carabodes (Carabodes) pirinensis Kunst, 1961 and 

Carabodes (Flexa) djaparidzae Murvanidze and 

Weigmann, 2007 Turkey are the first locality record 

outside their type localities Bulgaria and Georgia, 

respectively. The taxa identified in this study have a 

Palearctic distribution. They are specifically 

distributed in the European and Mediterranean sub-

regions of the Palearctic region. This is consistent with 

the fact that Turkey is located on cross section of the 

Boreal, Euro-Siberian, Irano-Turan and 

Mediterranean elements. In general, the species of 

Carabodidae prefer more or less humid forest habitats 

and are rare in non-humid environments. 
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