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Abstract 

Aim of study: In this study, in 32 females species of the Raphignathus hecmatanaensis Khanjani and 
Ueckermann, 2003, were found from the samples collected from different of the same date and localities, 
variations in genital setae numbers were determined in 10 species. 

Area of study: This study was conducted at the Zoology Research Laboratory, Department of Biology 
Faculty of Arts and Sciences, Manisa Celal Bayar University. The soil and litter samples were found from 
Emirdağları, 1300 m a.s.l., Büyükkarabağ village, Bolvadin district, Afyonkarahisar, Turkey. 

Material and Methods: Soil samples and litter taken from under Crataegus sp.,  Astragalus sp., 
Euphorbia sp., Rosacanina sp. in research area were brought to the laboratory in PVC bags and extracted 
in Berlese funnels for 7 days.  Mites accumulating in collection bottles with 70% alcohol, were selected 
from the samples under a stereomicroscope, left to clear into lactophenol and then embedded in Hoyer's 
solution. 32 females species of the R. hecmatanaensis were determined and examined. 

Main results: In Turkish (Afyonkarahisar) specimens, R. hecmatanaensis  in 32 females, while 22 
females have 6 genital setae (3 pairs), 9 females have abnormal 7 genital setae and one female  have 
abnormal 5 genital setae. 

Research highlights: It is very interesting, about one-third of the R. hecmatanaensis species have been 
found to have an abnormal number of genital setae. In this case, genital setae number used for key to the 
species of Raphignathus is debate. 
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Raphignathus hecmatanensis (Acari: Raphignathidae) türünde 

görülen genital kıl sayısındaki varyasyonlar 

Özet 

Çalışmanın amacı: Bu çalışmada, aynı lokalite ve tarihte farklı habitatlardan (Crataegus sp., 
Astragalus sp., Euphorbia sp. ve  Rosacanina sp. altı toprak ve döküntü örneği) toplanan örneklerden 
tespit edilen Raphignathus hecmatanaensis Khanjani ve Ueckermann, 2003 türüne ait 32 dişi akar 
örneğin 10 dişi bireyinde genital bölgesindeki kıl sayılarında varyasyonlar verilmiştir. 

Çalışma alanı: Bu çalışma, Biyoloji Bölümü, Fen Edebiyat Fakültesi, Manisa Celal Bayar 
Üniversitesi,  Zooloji Araştırma Laboratuvarında yürütülmüş, döküntü ve toprak örnekleri 
Afyonkarahisar ili, Bolvadin ilçesi, Büyükkarabağ köyü, Emirdağları, 1300 m’den toplanmıştır.

Materyal ve Yöntem: Toprak ve döküntü örnekleri çalışma alanında Crataegus sp., Astragalus sp., 
Euphorbia sp. ve Rosacanina sp. altından alınıp PVC torbalar içerisinde laboratuvara getirilmiştir. 
Berlese hunilerinde bir hafta, % 70’lik alkol bulunan şişelerinde biriken akarlar, stereo mikroskop altında 
ayıklanıp, laktofenol içerisine bırakılmış ve daha sonra Hoyer ortamında preparatları yapılmıştır. 32 dişi 
R.  hecmatanaensis türü tespit edilmiş ve incelenmiştir. 

Temel Sonuçlar: R. hecmatanaensis Türkiye (Afyonkarahisar) türüne ait 32 dişi akar örneğin 10 dişi 
bireyinde genital bölgesindeki kıl sayılarında varyasyonlar verilmiştir. 32 dişi bireyin, 22 dişi bireyde 
normal olarak genital kıl sayısı 3 çift olmak üzere 6 kıl iken; dokuzunda anormal olarak genital kıl sayısı 
7, birinde anormal olarak genital kıl sayısı 5 olarak tespit edilmiştir.   

Araştırma vurguları: Çalışmamızda R. hecmatanaensis türünün üçte birinde genital kıl sayısında 
varyasyonlar bulunmuştur. Bu duruma göre Raphignathus cinslerine ait tür tayin anahtarında genital kıl 
sayılarının kullanılması tartışmalıdır. 

Anahtar kelimeler: Acari, Raphignathus hecmatanaensis, varyasyon, genital kıl. 
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Introduction

Raphignathidae is older family than the 
other 11 families in superfamily 
Raphignathoidea. They are predatory mites 
and can be found different habitat (in litter 
and soil,  moss, lichens, warehouse products, 
house dust, birds nests, intestine and the 
urine of a human) (Atyeo et al. 1961, Atyeo 
1963, Doğan 2003, Fan and Yin 2000, 
Khanjani and Ueckermann 2003, Meyer and 
Ueckermann 1989, Zaher and Gomaa 1979).  
They are distinguished by the  cervical 
peritremes not led in dorsal upper of 
stylophore and converging coxae (Meyer and 
Ueckermann 1989). This family with 2 
genera (Raphignathus Dugés and 
Neoraphignathus Smiley and Moser).  The 
genus Raphignathus is known in all 
zoogeography region, and represented by 
more than 63 species (Bagheri et al. 2013). It 
is known  22 species in Turkey in this genus. 
(Koç and Ayyıldız 1996, Doğan 2003, Doğan 
and Ayyıldız 2003, Koç and Akyol 2004, 
Koç and Kara 2005, Akyol, and Koç 2006a, 
b, 2007, 2010, Dönel and Doğan 2011, 
2013). 

Raphignathus species having 3 or 4 pairs 
of genital setae. Genital setae number was 
used by Khanjani and Ueckermann in key to 
the species of Raphignathus. In orginal 
description, Raphignathus hecmatanaensis 
Khanjani and Ueckermann having 3 pairs 
genital setae. In 8 females species of the R.

hecmatanaensis, only one  specimen having 
4 setae on one side and 3 setae other side of 
genital opening, was reported by Khanjani 
and Ueckermann (Khanjani and Ueckermann 
2003). 

In this study,  in 32 females species of the 
R. hecmatanaensis living in soil samples 
collected from Afyonkarahisar province, 
variations in genital setae numbers were 
determined in 10 females species. It is very 
interesting, about one-third of the R.

hecmatanaensis species have been found to 
have an abnormal number of genital setae. In 
this case, genital setae number used for key 
to the species of Raphignathus is debate. 
Also a Turkish (Afyonkarahisar) specimen R.

hecmatanaensis is re-descripted and  
abnormal genital setae some of genital 
shields are illustrated. 

Material and methods 
Soil samples and litter taken from under 

Crataegus sp., Astragalus sp., Euphorbia sp., 
Rosacanina sp. in research area were brought 
to the laboratory in PVC bags and extracted 
in Berlese funnels for 7 days. Mites 
accumulating in collection bottles with 70% 
alcohol, were selected from the samples 
under a stereomicroscope, left to clear into 
lactophenol and then mounted on slides in 
Hoyer's solution.  
     Leg and dorsal designations pursue 
Grandjean (1944) and Kethley (1990), in 
order of. All of them measurements are 
micrometres (µm). 32 females species of the 
Raphignathus hecmatanaensis Khanjani and 
Ueckermann were determined and examined. 
Type material and other specimens are stored 
in the Zoological Laboratory of Manisa Celal 
Bayar University, Manisa, Turkey. 

Results and Discussion 
Raphignathus Dugés, 1834 

    Type species: Raphignathus ruberrimus

Dugés, 1834. 
    Propodosoma with one median and 2 
lareral plates; opisthosoma with a wide plate; 
dorsum with 11-12 pairs of setae; one pair of 
eyes on lateral propodosomal plates; 2 pairs 
of aggenital setae, genital plate with 3 or 4 
pairs of setae; anal plate with 3 pairs of setae; 
coxae I-IV adjoining; chelicerae form a 
conical stylophore; peritremes arising from 
midbasal part of stylophore, extending along 
anterior margin of idiosoma; palptibial claw 
small; subcapitulum with 2 pairs of adoral 
setae and 2 pairs of supcapitular setae. 

Raphignathus hecmatanaensis Khanjani 
and Ueckermann, 2003 

Female (Fig.1) 
    Length of body (including gnathosoma) 
(minimal - maximal measurements) 379 
(330–392), width 168 (154–190). 

Gnathosoma. Length of gnathosoma 97. 
Dorsal stylophore with striae. The tubular 
peritremes come out of the rear middle of the 
stylophore and each of the arms extends 
towards the sides of the propodosoma. 
Subcapitulum with 2 pairs of setae 
(n=m=32) and 2 pairs of  adoral setae (ad1-2). 
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Palp setal formula ( Tarsus - femur ): 
4+1ω+4 eupathidia - 3+1 claw - 2 - 2. 
    Dorsum. All plates of dorsum dotted. 
Body surface striped between propodosomal 
and opisthosomal plates. Propodosoma with 
2 lateral, one median, and 2 small plates 
behind median propodosomal plate. 
Opisthosoma with one plate. Median 
prodorsal plate narrow posteriorly and 
spherical anteriorly, with 3 pairs of setae.  
Each lateral prodorsal plates with 3 pairs of 
setae, one pair of eyes,  and one pair of 
lyrifissures (ia). 2 pairs of setae, (d1), (e1) and 
one pair of lyrifissures (im), located on 
interscutal membrane. Opisthosomal plate 
with 4 pairs of setae and one pair of 
lyrifissures (ip). Dorsal setae simple. 
Measurement and distances  between of 
dorsal setae: vi=30, sci=30, ve=38, sce=32, 
c1=27, c2=27, d1=30, e1=27, f1=27, h1=27, 
h2=27, h3=27; vi-vi=24, vi-sci=32, ve-

ve=97, ve-sci=27, sci-sci=46, ve-sce=30, 
sce-sce=140, sce-c1=84, c1-c1=16, c1- c2=46, 
c2-c2=108, , d1-d1=54, d1-e1=27, e1-e1=65, e1-

f1=24, f1-f1=49, f1-h1=32, h1-h1=22, h1-

h2=24, h2-h2=41, h3- h3=65. 
 
    Venter. Venter striped, with 5 pairs   setae  
(1a, 3a, 4a, 4c, ag); 1a located on  
coxisternal plates which are between coxae I 
and II; 3a on coxisternal plates, between 
coxae III and IV; 4a on between coxae IV; 
4c and ag  on opisthosoma;  genital plate 
with 3 pairs of genital setae (g1–3); one pair of 
lyrifissures (ih) located laterally of genital 
plate; anal plate with 3 pairs of setae (ps1–3); 
coxisternal and  genital plates dotted; 
Measurement of ventral setae: 1a= 35, 3a= 
30, 4a= 4c= 22, ag= 19, g1=g2=g3= 16, 
ps1=ps2=ps3= 19. 
 
    Legs. Length of legs I-IV (femur - tarsal 
claw): 216-176-190- 230. Count of setae on 
legs I-IV: tarsi 21(φρ,ω)-16(ω)-14(ω)-13, 
tibiae 6(φρ)-6(φρ)-6(φρ)-5(φρ), genua 6(k)-
6(k)-4-4, femora 6-5-3-3,    trochanters 1-1-
2-1, coxae 2-2-2-1.  
 
Male: Not known yet. 
 
Examined materials: 3 females and 5 
abnormal fameles from litter under 

Crataegus sp. and Rosacanina sp., 15 
females and 4 abnormal fameles from litter 
under Astragalus sp., 4  females and one 
abnormal famele from litter under Euphorbia 
sp., Bolvadin district, Büyükkarabağ village, 
Emirdağları, 38° 47′ 12″ N, 31° 15′ 02″ E, 
1300 m a.s.l., 06.12.2009, Afyonkarahisar, 
Turkey, leg. M. Akyol. 
 
Distribution: Iran (Khanjani and 
Ueckermann 2003) and Turkey: Kırıkkale, 
Denizli (Doğan and  Ayyıldız 2003), Manisa 
(Koç and Akyol 2006b) and Afyonkarahisar 
(Akyol 2007). 
 
Remarks: This species was defined from 
Iran on the basis of the famale that are found 
in the litter and soil from Sophora 

pachycarpa,  Glycyrhiza glabra and soil 
covered with wheat (Khanjani and 
Ueckermann 2003). In Turkey (Kırıkkale, 
Denizli Manisa and Afyonkarahisar), it is 
found in very different habitats (Doğan and  
Ayyıldız 2003, Koç and Akyol 2006a, Akyol 
2007). Iranian specimens length of body 
(including gnathosoma) was given as 356 
(293–416)/ 198 (164–198) µm (Khanjani and 
Ueckermann 2003). Turkish 
(Afyonkarahisar) specimens length of body 
(including gnathosoma) was given as 379 
(330–392) /168 (154–190) µm. According to 
this, the Turkish (Afyonkarahisar) specimens 
are close to the Iranian specimens in terms of 
body size. 
    Type specimens with opisthosomal setae 
h3 on small plates not separated from 
opisthosomal plate; but, all Turkish 
(Afyonkarahisar) specimens without setae h3 
on small plates. In Turkish (Afyonkarahisar)  
specimens, Raphignathus hecmatanaensis 
Khanjani and Ueckermann, 2003,  in 32 
females, while 22 females have 6 genital 
setae (3 pairs), 9 females have abnormal 7 
genital setae and one female  have abnormal 
5 genital setae. It is very interesting, about 
one-third of the R. hecmatanaensis species 
have been found to have an abnormal 
number of genital setae. In Iran specimens, 
R. hecmatanaensis, in 8 females, only one  
species was reported that the number of 
genital setae abnormally 7 (Khanjani and 
Ueckermann 2003). In this case, genital setae 
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number used for key to the species of 
Raphignathus is debate. 
    Turkish (Afyonkarahisar) specimens are 
similar to Iranian specimens in terms of their 
other structural features. 

 
 

 
Figure 1. Raphignathus hecmatanaensis (Female). A) Dorsal image, B) Vetral image, C) 
Palpus, D) Leg I, E) Leg II, F) Leg III, G) Leg IV, H) Genital plate, 3 pairs of genital setae (g1–

3),  I)  Abnormal genital setae, 3 on the right, 4 on the left, J) Abnormal genital setae, 4 on the 
right, 3 on the left, K) Abnormal genital setae, 2 on the right, 3 on the left. 
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