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Ornate ticks of the genus Dermacentor are distributed in the Nearctic, Palearctic, Asian and 
Afrotropical region (Estrada-Peña et al. 2017). This genus was erected by Koch (1844) with D. 
reticulatus (Fabricius, 1794) as the type species (Camicas et al. 1998). Arthur (1960) classified 
American, Eurasiatic and African Dermacentor species throughout the world. About half of 35 
recognized species (ca. 14) are found in the Palearctic region (Guglielmone et al. 2014; Estrada-
Peña et al. 2017). The greatest species diversity of the genus Dermacentor (10 species) is 
characteristic of Central Asia and the adjacent territories (Filippova and Panova 1989). Seven 
Dermacentor species are commonly found on humans exposed to infested vegetation (Estrada-Peña 
and Jongejan 1999). Dermacentor marginatus (Sulzer, 1776) Brumpt, 1913 is a three-host species 
parasitizing cattle, sheep and goats as usual hosts of adult stages. Larvae and nymphs infest small 
mammals such as rodents, medium-sized carnivores and also birds (Estrada-Peña et al. 2004). This 
species is a highly polymorphic (multi-shaped) tick with big scutal pattern variability (Estrada-Peña 
and Estrada-Peña 1991). Morphological differentiation of closely related D. marginatus, D. niveus 
Neumann, 1897, D. daghestanicus Olenev, 1928 and D. reticulatus is debatable. Estrada-Peña and 
Estrada-Peña (1991) concluded that D. niveus and D. daghestanicus are junior synonyms of D. 
marginatus. However, Zahler et al. (1995) showed that the two closely related D. marginatus and 
D. reticulatus are distinct species according to ITS2 gene analysis. Filippova and Panova (1989) 
examined various closely related species under the subgenus Serdjukovia including D. raskemensis 
Pomerantzev, 1946, D. niveus, D. ushakovae Filippova & Panova, 1987, D. marginatus, D. 
silvarum Olenev, 1931, D. pomerantzevi Serdyukova, 1951 and D. nuttalli Olenev, 1928. The 
taxonomic validity of some of these species has been discussed; D. ushakovae is a synonym of D. 
marginatus (Guglielmone et al. 2014), D. niveus a synonym of D. marginatus (Moshaverinia et al. 
2009), D. niveus, D. daghestanicus synonyms of D. marginatus (Estrada-Peña and Estrada-Peña 
1991). Dermacentor species including D. marginatus, D. niveus, D. daghestanicus and D. 
raskemensis were reported from Iran (Abbasian-Lintzen 1960; Mazlum 1971; Hoogstraal and 
Valdez 1980; Rahbari et al. 2007). According to morphological variability of scutal pattern (Fig. 1), 
this doubt was found that all of them may be polymorphic D. marginatus. So it was decided 
reanalyzing closely related Dermacentor species occurring in Iran and other countries based on 
GenBank sequence database. Sequences of internal transcribe spacer 2 (ITS2) gene were selected as 
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target phylogenetic marker; thus, ITS2 sequences of D. marginatus, D. reticulatus, D. niveus, D. 
silvarum, and D. nuttalli were aligned using SeaView4 software (Gouy et al. 2010), and genetic 
distances among the sequences were calculated using maximum composite likelihood (MCL) in the 
MEGA7 software (Kumar et al. 2016, see Table 1). Phylogenetic relationships between taxa were 
inferred using Bayesian inference (BI) in BEAST v.2.5.1 (Bouckaert et al. 2014). For this purpose, 
20, 12, 4, 4 and 4 sequences of D. marginatus, D. reticulatus, D. niveus, D. silvarum, and D. 
nuttalli were used, respectively. The clades in the phylogenetic tree were arranged and labeled 
based on more than 99% posterior probability values (except Clade I with 91%) and reasonable 
genetic distance differences within and between the clade members. Dermacentor andersoni Stiles, 
1908 was examined as the outgroup taxon. The ITS2 phylogenetic tree (Fig. 2) shows various 
distinct Dermacentor clades including in-group taxa; D. marginatus, D. reticulatus, D. niveus, D. 
silvarum, D. nuttalli, and the outgroup taxon; D. andersoni. The GenBank ITS2 sequences of Iran 
arise from two distinct clades with 5% genetic distance (Table 1). This can be a considerable ITS2 
genetic difference at species level. The MCL genetic distance for ITS2 sequences of two closely 
related D. reticulatus and D. marginatus was 7% (Zahler et al. 1995); between other species it was 
as follows: 5% D. variabilis / D. andersoni, 13% D. andersoni / D. marginatus, 15% D. reticulatus 
/ D. variabilis, 1–7% D. marginatus / D. nuttalli, 13% D. reticulatus / D. nuttalli, 7–9% D. niveus / 
D. nuttalli (according to GenBank database). The Iranian Dermacentor ITS2 sequences belong to 
northern populations (D. marginatus: GQ144707, KJ004039, KJ004037, FJ416315-6; D. niveus: 
KJ004041, GQ144706) and southern populations (D. marginatus: KJ004032, D. niveus: 
KJ004042). According to these results, this was concluded that morphological variability in scutal 
pattern of Iranian Dermacentor specimens (Fig. 1) was not entirely narrated in ITS2 phylogenetic 
tree. It does mean that there are not several separate species, but there are probably only two closely 
related species with 5% genetic distance including D. marginatus (northern population) and one of 
the three species, D. raskcmensis / D. niveus / D. daghestanicus (southern population).  

 
Figure 1. Morphological variability in scutal pattern of Dermacentor specimens collected from different parts of Iran. 
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Table 1. Estimates of MCL genetic distance (%) inferred from ITS2 sequences of Dermacentor taxa deposited in 
GenBank database. Within-clade divergences are shown as diagonal (in bold). 

Clades Clade I Clade II Clade III Clade IV Clade V 

Clade I -     

Clade II 15 0    

Clade III 13 8 2   

Clade IV 15 10 5 0  

Clade V 27 26 24 27 0 

Clade I: D. niveus; Clade II: D. nuttalli, D. silvarum, D. marginatus; Clade III: D. marginatus, D. niveus, D. silvarum; 
Clade IV: D. marginatus, D. niveus; Clade V: D. reticulatus. 

 

 
 
Figure 2. Phylogenetic relationships among Dermacentor taxa derived from Bayesian inference (BI) analysis of ITS2 

sequence data; numbers below each node show posterior probability value in BI analysis (1,000 replicates). Taxon 
labels give the species name followed by (in turn) GenBank accession numbers in parentheses; taxa of Iran are 
highlighted in bold. The main clade of the tree is shown on the right side. Posterior probability values are inserted 
in the place of nodes. Branch lengths are proportional to the evolutionary changes. The phylogeny is rooted with 
Dermacentor andersoni as out-group. 



274                                                                   HOSSEINI-CHEGENI                                                                          2019 

 

 
DERMACENTOR (ACARI: IXODIDAE) SPECIES IN IRAN 

REFERENCES 

Abbasian-Lintzen, R. (1960) A preliminary list of ticks (Acarina: Ixodidae) occurring in Iran and 
their distributional data. Acarologia, 2(1): 43–61. 

Arthur, D.R. (1960) Ticks. a monograph of the Ixodoidea. part v. on the genera Dermacentor, 
Anocentor, Cosmiomma, Boophilus and Margaropus. Cambridge University Press, Cambridge 
UK., 153 pp.  

Bouckaert, R., Heled, J., Kühnert, D., Vaughan, T., Wu, C.-H., Xie, D., Suchard, M.A., Rambaut, 
A. & Drummond, A.J. (2014) BEAST 2: a software platform for Bayesian evolutionary 
analysis. PLOS Computational Biology, 10(4): e1003537. 

Camicas, J.L., Hervy, J.P., Adam, F. & Morel, P.C. (1998) The ticks of the world nomenclature, 
described stages, hosts, distribution (Acarida, Ixodida) (Including new species described 
before 1/01/96). Éditions de l'Orstom, Paris, 233 pp. 

Estrada-Peña, A., Bouattour, A., Camicas, J.L. & Walker, A.R. (2004) Ticks of domestic animals in 
the Mediterranean region: a guide to identification of species. University of Zaragoza, 
Zaragoza, Spain, 238 pp.  

Estrada-Peña, A. & Estrada-Peña, R. (1991) Notes on Dermacentor ticks: redescription of D. 
marginatus with the synonymies of D. niveus and D. daghestanicus (Acari: Ixodidae). Journal 
of Medical Entomology, 28(1): 1–15. 

Estrada-Peña, A. & Jongejan, F. (1999) Ticks feeding on humans: a review of records on human-
biting Ixodoidea with special reference to pathogen transmission. Experimental and Applied 
Acarology, 23(9): 685–715. 

Estrada-Peña, A., Pfäffle, M.P. & Petney, T.N. (2017) Genus Dermacentor Koch, 1844. In: Estrada-
Peña, A., Mihalca, A.D. & Petney, T.N. (Eds.), Ticks of Europe and north Africa; a guide to 
species identification. Springer International Publishing, Basel Switzerland, pp. 279–280. 

Filippova, N. & Panova, I. (1989) Revision of the genus Dermacentor Koch of the fauna of the 
USSR and contiguous territories (Ixodoidea, Ixodidae). Parazitologiya Shorn Zoological 
Institute Akademii Nauk SSSR, 35: 49–95 (In Russian with English summary). 

Gouy, M., Guindon, S. & Gascuel, O. (2010) SeaView version 4: a multiplatform graphical user 
interface for sequence alignment and phylogenetic tree building. Molecular Biology and 
Evolution, 27(2): 221–224. 

Guglielmone, A.A., Robbins, R.G., Apanaskevich, D.A., Petney, T.N., Estrada-Peña, A. & Horak, 
I.G. (2014) The hard ticks of the world (Acari: Ixodida: Ixodidae). Springer, Dordrecht, The 
Netherlands, 738 pp. 

Hoogstraal, H. & Valdez, R. (1980) Ticks (Ixodoidea) from wild sheep and goats in Iran and 
medical and veterinary implications. Fieldiana Zoology, 6: 1–16. 

Kumar, S., Stecher, G. & Tamura, K. (2016) MEGA7: molecular evolutionary genetics analysis 
version 7.0 for bigger datasets. Molecular Biology and Evolution, 33(7): 1870–1874. 

Koch, C.L. (1844) Systematische Übersicht über die Ordnung der Zecken. Archiv für Naturgesch-
ichte, 10: 217–239. 

Mazlum, Z. (1971) Ticks of domestic animals in Iran: geographic distribution, host relation, and 
seasonal activity. Iranian Journal of Veterinary Medicine, 27: 1–32 (In Persian). 

Moshaverinia, A., Shayan, P., Nabian, S. & Rahbari, S. (2009) Genetic evidence for conspecificity 
between Dermacentor marginatus and Dermacentor niveus. Parasitology Research, 105: 1125 
–1132. 

Rahbari, S., Nabian, S. & Shayan, P. (2007) Primary report on distribution of tick fauna in Iran. 
Parasitology Research, 101(Supplement 2): S175–S177. 

Zahler, M., Gothe, R. & Rinder, H. (1995) Genetic evidence against a morphologically suggestive 
conspecificity of Dermacentor reticulatus and D. marginatus (Acari: Ixodidae). International 
Journal of Parasitology, 25(12): 1413–1419. 

 



2019                                                PERSIAN JOURNAL OF ACAROLOGY                                                              275 

 

 
DERMACENTOR (ACARI: IXODIDAE) SPECIES IN IRAN 

COPYRIGHT 
 Hosseini-Chegeni. Persian Journal of Acarology is under a free license. This open-access article is 

distributed under the terms of the Creative Commons-BY-NC-ND which permits unrestricted non-commercial use, 
distribution, and reproduction in any medium, provided the original author and source are credited. 

 


	REFERENCES



