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ABSTRACT: House dust mites (HDMs) of the genera Dermatophagoides and Euroglyphus are the most important aller-
gens in human habitations to which ca. 7% of the human population in developed countries become allergic. The aller-
gens are excreted through their faeces and the control of mites and the elimination of the produced allergens could alle-
viate and allergic symptoms. For this purpose, the relative humidity should be kept below 50% at home, as higher humid-
ity enhances the development of HDMs. The biggest attention should be given to the bedroom, and especially to the bed. 
Mattresses, upholstered furniture, and heavy carpets are the most important biotopes of HDMs and should be regularly 
vacuumed, treated with acaricides and/or exposed to sunlight. Allergen-tight sheets and pillow covers which do not 
permit the allergens existing on the mattress or pillows to come in direct contact with the patient should be used. Sheets, 
blankets, pillowcases and bedcovers should be washed every 2-3 weeks at 60°C and above. Heat will kill dust mites and 
neutralize a large part of the allergens. The floor should be fitted with tiles, wood, linoleum or vinyl material, and not 
with wall-to-wall carpets. Heavy carpets, especially those made from wool should be removed from the bedroom. Any 
object which is not being used on a regular basis and could collect dust, should be removed, washed regularly or kept in 
allergen-tight plastic bags. In conclusion, mite and allergen avoidance could alleviate the allergic symptoms of HDM aller-
gic individuals and reduce the medication taken to treat such symptoms. 
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INTRODUCTION 

House dust mites (HDMs) are the leading allergens to 
which patients with dust allergy are most susceptible. 
Dermatophagoides pteronyssinus (Fig. 1), Dermatopha-
goides farinae (Fig. 2) and Euroglyphus maynei (Fig. 3) are 
the most common mites of the house dust mite fauna 
worldwide (Platts-Mills et al., 1989). 

HDMs are usually found in every household (both allergic 
and non-allergic), and thousands of HDMs can be found in 
one gram of house dust collected from the main biotopes 
of the mites such as mattresses, carpets and upholstered 
furniture. Their allergens, largely constituted by proteins 
such as Der p 1 and Der f 1, are excreted through their 
faeces to the environment, which later are decomposed 
and become airborne (Arlian, 1991; Arlian et al., 2002; 
Miller, 2019). The allergens are inhaled by all inhabitants 
but only those who are allergic develop clinical symptoms 
(Tovey et al., 1981; Arslan et al., 2019). 

Although HDMs are present throughout the year inside 
human habitations, their number increases particularly 
during the summer months. The allergens which accumu-
late during these months decompose and become air-
borne during the following months. HDM allergic patients 
complain of dust allergies especially during the autumn 
months when in addition to HDM allergens, temperature 
differences inside and outside habitations and the pres-
ence of viruses, render the upper respiratory airways 
more sensitive. The perennial symptoms usually start in 

childhood ages and can continue into adulthood. HDM 
exposure in infancy was associated with an increased risk 
of specific sensitization at 4 years of age (Brussee et al., 
2005; Casas et al., 2015; Rubner et al., 2017). A level of 2 
μg of Der p 1/g dust, which is equivalent to 100 HDMs is 
considered as a risk factor for sensitization, while 500 
mites/g dust are capable of causing allergic reactions in 
sensitized patients (International Workshop Report, 
1988; Platts-Mills et al., 1989).  

Only medication can help when the patient's allergic 
symptoms begin. For the therapy of symptoms decon-
gestants to help dry up the air passages, antihistamines, 
nasal steroids, leukotriene inhibitors, and immunothera-
py are being used (Pichler et al., 1997; Mener and Lin, 
2015; Nelson, 2018). 

In developed countries, approximately 30% of the popu-
lation suffers from one or more allergic disorders, while 
ca. 7% being allergic to HDM. In such patients HDM 
avoidance is logical, but there is considerable uncertainty 
regarding the efficacy and effectiveness of interventions 
designed to reduce dust mite exposure. While HDM aller-
gen avoidance did not show any effect on the allergic 
symptoms in some studies, other studies showed a posi-
tive effect on patients with asthma, eczema and allergic 
rhinitis (Demir et al., 2018). In seven of the nine interven-
tion trials, when compared with control, the interventions 
significantly reduced the HDM load. Acaricides appeared 
to be the most promising type of intervention; however, 
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Figure 1. Dermatophagoides pteronyssinus (female) 

 

 

Figure 2. Dermatophagoides farinae (male) 

 

 

Figure 3. Euroglyphus maynei (female) 

these results should be interpreted carefully due to meth-
odological limitations. Isolated interventions such as the 
use of impermeable mattress covers offered little clinical 
benefits (Platts-Mills et al., 1989, 1997; Colloff et al., 1992; 
Calderon et al., 2015; Singh and Hays, 2016; Miller, 2019). 

The aim of this review is to summarize the preventive 
methods which could be used to reduce the amount of 
HDMs and the allergens they produce inside the house in 
order to minimize the exposure and alleviate the allergic 
symptoms which are related to mites. 

Morphology and Taxonomy 

HDMs of the genera Dermatophagoides and Euroglyphus 
belong to the subclass Acari, the order Sarcoptiformes, 
the cohort Astigmatina and the family Pyroglyphidae 
(Krantz and Walter, 2009). From the egg hatches the lar-
val stage, which later develops to protonymph, tri-
tonymph and adult mites. They are whitish in colour and 
their body is translucent. The size of the adults varies 
between 250-350 μm (Colloff, 1998; Miller, 2019). 

Biology and Epidemiology 

HDMs are free-living organisms that have chosen house 
dust as biotope. Their life-cycle last for about a month and 
the females which live up to 100 days lay about 300 eggs. 
They are feeding on human and animal dandruff and the 
microorganisms such as bacteria and fungi which grow on 
them (Colloff, 1991; Arlian and Morgan, 2003; Miller, 
2019). 

The most suitable temperatures for their development 
are 25-26°C and they thrive best at relative humidity (RH) 
around 75% (Colloff, 1987). Since the average tempera-
ture inside houses is around 23-25°C throughout the year, 
humidity is the most important factor for their reproduc-
tion. Moisture is high when the house is located in the 
vicinity of seas, lakes and forests; inside the house large 
quantities of moisture is produced in the kitchen and 
bathrooms; while the sleeping persons increases the hu-
midity on the bedding and mattress by sweating during 
the night. In addition, HDMs can absorb moisture from 
the environment through their cuticles. When the RH 
decreases below 40%, their number decreases due to 
dehydration (Arlian, 1992). Accordingly, people living in 
areas with high moisture have more HDM in their house 
than those living in dry areas, e.g., deserts. Few mites 
were found in human habitations in dry areas while in 
humid areas over 10,000 mites per gram dust were iso-
lated (Mumcuoglu, 1975; Mumcuoglu et al., 1999). A posi-
tive correlation was found between the number of mites 
and the moisture content in the dust collected from dif-
ferent geo-climatic regions of Israel (Mumcuoglu et al., 
1999). A positive correlation was also found between the 
number of HDMs and the altitude of the houses that were 
examined. In higher altitudes where the climate is usually 
cold, houses are heated for longer periods and according-
ly the relative humidity inside the habitations is low 
(Mumcuoglu, 1975; Charpin et al., 1991). 

Dust mites are quite rare in frequently cleaned hospitals 
and hotels, where the bedding is also regularly changed. 
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Pets such as cats and dogs are also shedding dandruff and 
could be considerate as additional source of dandruff 
inside the house and HDM were found in their sleeping 
places, creating additional biotopes for HDMs inside the 
houses (Mumcuoglu, 1975). 

Allergens produced by HDMs in their biotopes can easily 
become airborne and distributed in all parts of the house, 
especially in objects which easily accumulate dust and 
which are rarely cleaned such as libraries, curtains, large 
lamps and toys (Mumcuoglu, 1975; Mumcuoglu et al., 
1999). 

Prevention and Control 

The biggest attention should be given to the bedroom, 
where the allergic patient spent third of his day and it is 
in close contact with mites and allergens existing on the 
bed, as well as to the living room, where the patient 
spends several hours of day while watching television, 
playing, reading, resting, and having guests. If possible, 
the bedroom of the allergic patient should be on the side 
of the house with the highest exposure to sunlight. The 
bedroom should be ventilated regularly, especially on 
sunny and dry hours of the day. The relative humidity 
should be kept below 50% at home, and a dehumidifier or 
air conditioner could be used for this purpose. It should 
be kept in mind that dust is capable in absorbing humidity 
from the environment and in the different layers of the 
dust the conditions could be optimal for the development 
of mites. It is thought that the increase of dust mite aller-
gies in the USA is caused by the airtight construction of 
houses for energy saving purposes, which has however 
the disadvantage that it does not allow the ventilation of 
the rooms and the lowering of humidity (for review see 
International Workshop Report, 1988; Arlian, 1991, 1992; 
Colloff et al., 1992; Marks et al., 1995; Platts-Mills et al., 
1997; Perry et al,. 2006; Sheikh et al., 2010; Mener and 
Lin, 2015; Bremmer and Simpson, 2015; Narkervis et al., 
2015; Sánchez-Borges et al., 2017; Wilson and Platts-
Mills, 2018). 

The floor should be fitted with tiles, wood, linoleum or 
vinyl material, which is easier to clean and does not col-
lect dust. Such floors should be cleaned with a damp rag, 
while dry dusting should be avoided. 

Mattresses are one of the most important biotopes for 
HDMs. As they do usually not look dirty, they are not 
cleaned regularly, resulting in the accumulation of - that is 
not visible to the eye - layers of dust, especially around 
the buttons, stitching and the elevated edges of the mat-
tress. Therefore, they should be vacuumed at least ones a 
month and where possible both sides of the mattress 
should be exposed to direct sunlight. Mattresses with a 
flat surface, i.e., without buttons, stitches, and border lines 
should be used, which allow minimum possibilities for the 
dust to accumulate and are easier to vacuum cleaning. 
There are allergen-tight sheets and pillow covers which 
do not permit the allergens existing on the mattresses and 
pillows to come in direct contact with the sleeping patient 
(Arroyave et al., 2014). 

Sheets, blankets, pillowcases and bedcovers should be 
washed every 2-3 weeks at 60oC and above. Heat will kill 
dust mites and neutralize a large part of the allergens. In 
general, synthetic bedding instead or organic wool and 
feathered material should be used. Any components of 
bedding which are not being used and are kept in draws 
under the bed should be either removed or kept in aller-
gen-tight bags (Colloff, 1987). 

Heavy carpets, especially those made from wool should 
be removed from the bedroom. Carpets with long fibers 
are important biotopes of HDMs, where dust is accumu-
lated in the lower levels of the fiber. If not removed, car-
pets should be vacuumed regularly and/or exposed to 
sunlight. Powerful vacuum cleaners such as High Efficien-
cy Particulate Air filtered (HEPA) ones could eliminate 
large quantities of dust, while the less powerful ones re-
move only the superficial dirt, giving the impression that 
the carpet is clean (Yu et al., 2009). Wall-to-wall carpets, 
which render the entire room to a biotope for HDMs, 
should be avoided (Perry et al., 2006). 

Upholstered furniture on which the inhabitants spent 
many hours of the day, e.g., while watching television, 
resting or having guests, and on which the RH and tem-
perature is higher due to the body temperature and hu-
midity, should be vacuumed regularly while paying atten-
tion to the hidden places of the furniture, and/or should 
be exposed to sunlight. When replacing upholstered furni-
ture, leather, plastic or vinyl furniture should be pre-
ferred (International Workshop Report, 1988). 

Any object which is not being used on a regular basis and 
could collect dust, such as tabletop ornaments, books, 
magazines, newspapers, stuffed animals, fabric toys, 
clothes, and bedding, should be removed, washed regular-
ly or kept in allergen-tight plastic bags. Books should be 
kept in closed cupboards and clothing in drawers and 
closets. Winter clothes should be kept in plastics bags 
during the hot months of the year and the opposite should 
be done with summer clothes during the cold months. 
Heavy curtains should be replaced by light and washable 
one, while large lamps should be replaced by small ones. 

Some chemical and non-chemical control methods for 
HDMs were suggested (Skelton et al., 2010; Edrees, 
2014), but they are not established ones and there is not 
enough information about their effectiveness under field 
conditions. 

General Remarks 

It should be kept in mind that sleeping overnighting in 
another house such as those of friends and relatives, es-
pecially in those located in humid areas, might expose the 
patients to HDM allergens, even when large efforts are 
being done in his/her house in reducing the allergen 
quantities. 

Although pet animals such as cats and dogs could be a 
direct source of allergies, they can increase the number of 
HDMs in the house by shedding dandruff and creating 
optimal conditions for the mite development in their 
sleeping places inside the human habitations. 
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Mattresses, upholstered furniture and carpets could be 
treated twice a year with permethrin containing acari-
cides, while the necessary precautions should be taken 
with those suffering from respiratory symptoms, and 
from children coming in contact soon after the treatment. 

In poor and overcrowded conditions, mattresses are piled 
during the day in a corner of the room, and as they are not 
ventilated the humidity in such object could be very high, 
creating and optimal conditions for a quick development 
of HDMs. 

HDM allergic people should stay out of the area being 
vacuumed while someone else does the work, and enter 
the room ca. two hours after the cleaning process. If the 
allergic person has to do himself the vacuuming, he/she 
should wear a mask to minimize the exposure to aller-
gens, which might become airborne during vacuuming. It 
would be advantageous to use double sealed or HEPA-
filtered vacuum cleaners. 

Mites on non-washable items could also be eliminated by 
either freezing for 24 hours or by using high-temperature 
steam-cleaners. The former could kill mites, however will 
not eliminate the allergens. 

Moving to a part of the country where the humidity and 
accordingly the number of HDMs is low could have a sig-
nificant effect on the wellbeing of the patient. 

CONCLUSIONS 

Removing mites and their allergens is a complex and diffi-
cult task, and in most cases a single avoidance/treatment 
method will not give the desired results. Though it might 
be impossible to remove all mites and allergens from the 
patient’s environment, it is however possible to decrease 
significantly their numbers and allergen quantities. By 
doing so, it is possible to decrease the number and severi-
ty of allergic attacks and to diminish the use of medica-
tions. 
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INTRODUCTION 

The members of the family Macrochelidae are large and 
fast-moving predators, they are inhabiting soil substrates, 
litter and decomposing organic matter where feed on 
nematodes, eggs and larvae of insects or weakly sclero-
tized mites, and very often live in association with some 
groups (like flies, beetles) of insects (Mašán, 2003). The 
family of Macrochelidae is relatively well known in some 
countries of Europe, like: British Isles (Evans and Brown-
ing, 1956; Hyatt and Emberson, 1988), Germany (Karg, 
1993), Austria (Johnston, 1970) and Slovakia (Mašán, 
2003). But the information about their occurrences in the 
area of Hungary is insufficient. 

The first paper about the Hungarian macrochelids was 
published by Erőss and Mahunka (1971a), who listed 
numerous macrochelid mite species from several regions 
of Hungary, but in same year Erőss andMahunka (1971b) 
presented another paper to concentrate for the species 
living in dung substrate and here they did not get any 
names of the localities, perhaps the name of the localities 
originated from the previous presented one (Erőss and 
Mahunka 1971a). Later Kandil (1983) presented 14 spe-
cies during the survey of the fauna of the Hortobágy Na-
tional Park, Ambros (1993) investigated another Hungar-
ian protected area, and listed three small mammal associ-
ated species in Bükk National Park. Ten years later, new 
occurrences of numerous species were added by faunis-
tical surveys of Salmane and Kontschán (2005, 2006), and 
Kontschán (2005). One year later, Kontschán (2006) 
summarized the knowledge of the Hungarian macrochelid 
mites, which contained records of 32 macrochelid species. 
Subsequently, Kontschán (2015) mentioned three species 
from urban habitat from the capitol (Budapest) of Hunga-
ry and one year later, Ács and Kontschán (2014) added 
several new occurrences to the Hungarian species and 
recorded firstly three species from Hungary. After that 
several new data to the mites of agricultural soils with 
some records of members of family Macrochelidae are 
reported by Kontschán et al. (2014, 2015a, 2016). In same 
time, Kontschán et al. (2015b) presented their results 
about the mites of the highways rest station and listed 

some macrochelid mites from these disturbed areas. 
Some years later, Kontschán (2018) described a new spe-
cies in association with a flower beetle and Kontschán and 
Hornok (2019) presented a macrochelid species associat-
ed with stable fly. 

MATERIALS AND METHODS 

I gathered all the published papers about the Hungarian 
macrochelid mites. I gave only the synonymous names 
mentioned in Hungarian literatures of the species with 
the firstly published names by the original author togeth-
er with the published records of occurrences. I also illus-
trated all Hungarian occurrences on maps (Figs 1-9). 

The Hungarian specimens deposited in the Hungarian 
Natural History Museum of Macrocheles moneronicus 
Bregetova and Koroleva, 1960 (coll. number: HNHM Me-
so-5146), Macrocheles violovitschi Bregetova and 
Koroleva, 1960 (coll. number: HNHM Meso-5189), Macro-
cheles caucasicus Bregetova and Koroleva, 1960 coll. 
number: HNHM Meso-2289) and Macrocheles kolpakovae 
Bregetova and Koroleva, 1960 (coll. number: HNHM Me-
so-5216) are also investigated, but these specimens are in 
poor conditions, several characters were not visible). 

RESULTS 

List of the taxa 

Macrochelidae Vitzthum, 1930 

Dissoloncha Falconer, 1923 
Dissoloncha Falconer, 1923: 151. 

Dissoloncha superbus (Hull, 1918) 
Macrocheles superbus Hull, 1918: 71. 
Occurrence. Bátaapáti (Salmane and Kontschán, 2006). 

Geholaspis Berlese, 1918 
Geholaspis Berlese, 1918: 145. 

Geholaspis berlesei Valle, 1953 
Geholaspis berlesei Valle, 1953: 332. 
Occurrences. Velem, Szentmargitfalva (Kontschán, 2006). 

http://dergipark.gov.tr
http://dergipark.gov.tr/acarolstud
mailto:kontschan.jeno@agrar.mta.hu
zoobank:%20http://zoobank.org/F882F08A-BA8B-4C5A-9E5F-120E17CBFFDD
https://orcid.org/0000-0001-8274-4238
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Geholaspis longispinosus (Kramer, 1876) 
Gamasus longispinosus Kramer, 1876: 100. 
Occurrences. Barcs (Kontschán, 2005), Oroszlány (Vértes) 
(Salmane and Kontschán, 2005), Budapest, Kőszeg, Mag-
yarhertelend, Nagyrécse, Regéc, Vidosnyaszőlős, Szarud, 
Szigetbecse (Kontschán, 2006), Stajerházak (Ambros 
1987). 

Glyptholaspis Filipponi and Pegazzano, 1960 
Glyptholaspis Filipponi and Pegazzano, 1960: 136. 

Glyptholaspis americana (Berlese, 1888) 
Holostaspis marginata var. americana Berlese, 1888: 195. 
Macrocheles americana Berlese, 1888: Kandil, 1983. 
Macrocheles vagabundus Berlese, 1889: Erőss and Ma-
hunka, 1971a. 
Occurrences. Dunavecse, Fertőszentmiklós, Isaszeg, 
Nagybárkány, Örvényes, Sukoró (Erőss and Mahunka, 
1971a), Balmazújváros, Egyek, Kunmadaras, Újszentmar-
gita (Kandil, 1983), Budapest (Kontschán, 2015). 
Notes. This species was collected from dungs of horse, 
cattle and fowl (Erőss and Mahunka, 1971b), and from 
soil (Kandil, 1983). 

Glyptholaspis confusa (Foá, 1900) 
Holostaspis confusa Foá, 1900: 137. 
Macrocheles plumiventris Hull, 1925: Erőss and Mahunka, 
1971a. 
Occurrences. Kiskunfélegyháza, Kopáncs, Lajosmizse, Töl-
téstava, Velence, Zamárdi (Erőss and Mahunka, 1971a), 
Szekszárd (Kontschán, 2005), Budapest (Kontschán, 
2015). 

Glyptholaspis saprophila Mašán, 2003 
Glyptholaspis saprophila Mašán, 2003: 125. 
Occurrences. Szada (Kontschán et al., 2014). 
Notes. Only one population was recorded from the leaf 
litters of a bamboo brush (Kontschán et al., 2014). 

Holostaspella Berlese, 1903 
Holostaspella Berlese, 1903: 241. 

Holostaspella exornata Filipponi and Pegazzano, 1967 
Holostaspella exornata Filipponi and Pegazzano, 1967: 
230. 
Occurrences. Oroszlány (Salmane and Kontschán, 2005). 

Holostaspella ornata (Berlese, 1904) 
Holostaspis ornatus Berlese, 1904: 277. 
Occurrences. Nyíregyháza (Kontschán, 2005). 

Longicheles Valle, 1953 
Longicheles Valle, 1953: 343. 

Longicheles hortorum (Berlese, 1904) 
Holostaspis hortorum Berlese, 1904:  265. 
Geholaspis hortorum: Kontschán, 2005, 2006, Kontschán 
et al., 2015b. 
Occurrences. Vokány (Kontschán, 2005), Szigetbecse 
(Kontschán, 2006), Letenye (Kontschán et al., 2015b). 

Longicheles longulus (Berlese, 1887) 
Holostaspis longulus Berlese, 1887: 9. 
Occurrences. Aggtelek (Ács and Kontschán, 2014). 

Note. This species was collected in cave habitat (Ács and 
Kontschán, 2014). 

Longicheles mandibularis (Berlese, 1904) 
Holostaspis mandibularis Berlese, 1904: 263. 
Geholaspis mandibularis: Salmane and Kontschán, 2005, 
Kontschán, 2006. 
Occurrences. Zsujta (Salmane and Kontschán, 2005), Gánt, 
Velem (Kontschán, 2006). 

Macrocheles Latreille, 1829 
Macrocheles Latreille in Cuvier, 1829: 282. 

Macrocheles decoloratus (C. L. Koch, 1839) 
Gamasus decoloratus C. L. Koch, 1839: 14. 
Occurrences. Dány, Mecsek Mts (Erős and Mahunka, 
1971a), Újszentmargita (Kandil, 1983).  

Macrocheles glaber (J. Müller, 1860) 
Holastaspis glabra J. Müller, 1860: 178. 
Occurrences. Dobogókő, Lajosmizse, Zebegény, Békéscsa-
ba (Erős and Mahunka, 1971a), Miskolc (Ambros, 1993), 
Dömös (Kontschán, 2005), Budapest (Kontschán, 2015), 
Gyöngyös (Ács and Kontschán, 2014), Oroszlány 
(Kontschán et al., 2016), Mátraalmás (Ambros, 1987). 
Notes. This species was collected usually from soil, but it 
was found in association with Cetonia aurata beetle (Ács 
and Kontschán, 2014). 

Macrocheles insignitus Berlese, 1918 
Macrocheles insignitus Berlese, 1918: 158. 
Occurrences. Isaszeg, Töltéstava (Erőss and Mahunka, 
1971a), Tiszacsege (Kandil, 1983). 

Macrocheles kekensis Kontschán, 2018 
Macrocheles kekensis Kontschán, 2018: 98-102. 
Occurrences. Kék (Kontschán 2018). 
Note. This species was collected in association with ceto-
niin beetle. 

Macrocheles mammifer Berlese, 1918 
Macrocheles mammifer Berlese, 1918: 171. 
Macrocheles pavlovski Bregetova and Koroleva, 1960: 
Erőss and Mahunka, 1971a. 
Occurrences. Fertőszentmiklós, Isaszeg, Sámsonháza, 
Zamárdi (Erőss and Mahunka, 1971a). 
Notes. This species was collected from dungs of horse, 
cattle and pig (Erőss and Mahunka, 1971b). 

Macrocheles matrius (Hull, 1925) 
Nothrholaspis matrius Hull, 1925: 212. 
Occurrences. Zamárdi, Dömösd, Fertőszentmiklós, Kőszeg, 
Perkáta, Sári, Sukoró, Törek, Zalavár, (Erőss and Ma-
hunka, 1971a), Nagyvisnyó (Ambros, 1993), Tihany (Sal-
mane and Kontschán, 2005), Bakonybél (Kontschán, 
2006), Polgár, Ecséd, Kisbag (Kontschán et al., 2015b). 
Notes. This species was collected mostly from soil sam-
ples, but also from dungs of horse (Erőss and Mahunka, 
1971b). 

Macrocheles merdarius (Berlese, 1889) 
Holostaspis merdarius Berlese, 1889: 1. 
Occurrences. Dobogókő, Dömösd, Dunabogdány, Duna-
vecse, Isaszeg, Kopáncs, Kőszeg, Lajosmizse, 
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Nagybárkány, Perkáta, Sámsonháza, Sári, Töltéstava, Vác, 
Zamárdi (Erőss and Mahunka, 1971a).  
Notes. This species was collected from dung of horse, 
cattle, pig, fowl and from soil (Erőss and Mahunka, 
1971b). 

Macrocheles muscaedomesticae (Scopoli, 1772) 
Acarus musca domesticae Scopoli, 1772: 157. 
Occurrences. Budapest, Dunavecse (Erőss and Mahunka, 
1971a), Balmazújváros, Nagyiván (Kandil, 1983), Bátaa-
páti (Salmane and Kontschán, 2006). 
Notes. Besides specimens found in soil samples (Kandil, 
1983, Salmane and Kontschán, 2006), this species was 
collected from dung of cattle and from human faces 
(Erőss and Mahunka, 1971b). 

Macrocheles nataliae Bregetova and Koroleva, 1960 
Macrocheles nataliae Bregetova and Koroleva, 1960: 140. 
Occurrences. Aggtelek, Dunavecse, Isaszeg, Sukoró, Sza-
badbattyán, Tátika, Zamárdi (Erőss and Mahunka, 1971a), 
Egyek, Nagyiván, Tiszacsege, Újszentmargitfa (Kandil, 
1983). 
Notes. This species was collected from dungs of horse and 
cattle (Erőss and Mahunka, 1971b), and from soil (Kandil, 
1983). 

Macrocheles peniciliger (Berlese, 1904)  
Holostaspis penicilliger Berlese, 1904:  
Occurrences. Nadap, Sukoró, Zamárdi (Erőss and Mahun-
ka, 1971a), Egyek, Nagyiván, Újszentmargita (Kandil, 
1983) Tihany (Salmane and Kontschán, 2005) Bátaapáti, 
Oroszlány (Salmane and Kontschán, 2006), Lipót 
(Kontschán, 2006), Anna-hegy (Kontschán et al., 2015b). 

Macrocheles perglaber Filipponi and Pegazzano, 1962 
Macrocheles perglaber Filipponi and Pegazzano, 1962: 
221. 
Occurrences. Dömösd, Dunabogdány, Dunavecse, Fertős-
zentmiklós, Isaszeg, Misina, Nagybárkány, Perkáta, Pócs-
megyer, Kopáncs, Sámsonháza, Sukoró, Szabadbattyány, 
Töltéstava, Vác, Velence, Zamárdi, Zebegény (Erőss and 
Mahunka, 1971a). 
Notes. The differences between the M. glaber and M. per-
glaber is very week based on female morphology (Halli-
day, 1986), but Mašán (2003) listed some characters (e.g. 
shape of some dorsal setae) of female which can help to 
separate these two species, but investigation without the 
males seems to be very uncertain. Erőss and Mahunka 
(1971a,b) collected this species from dung of cattle, horse 
and pig, but they did not give information about the sexes 
of the collected specimens. Therefore the Hungarian oc-
currence of this species needs to be confirmed. 

Macrocheles punctoscutatus Evans and Browing, 1956 
Macrocheles punctoscutatus Evans and Browing, 1956: 18. 
Occurrences. Lajosmizse, Sukoró, Velence (Erőss and Ma-
hunka, 1971a), Újszentmargita (Kandil, 1983). 

Macrocheles punctatissimus Berlese, 1918 
Macrocheles punctatissimus Berlese, 1918: 171. 
Occurrence. Aggtelek (Ács and Kontschán, 2014). 
Note. This species were collected in cave habitat (Ács and 
Kontschán, 2014). 

Macrocheles robustulus (Berlese, 1904) 
Holostaspis subbadius var. robustulus Berlese, 1904: 264. 
Macrocheles robustulus Berlese, 1904: Kandil, 1983. 
Macrocheles punctillatus Willmann, 1939: Erőss and Ma-
hunka, 1971a. 
Occurrences. Dunabogdány, Dunavecse, Fertőszentmiklós, 
Isaszeg, Nagybárkány, Sámsonháza, Töltéstava, Dabas 
(Erőss and Mahunka, 1971a), Egyek (Kandil, 1983). 
Notes. This species was collected from dung of horse, 
cattle and pig (Erőss and Mahunka 1971) and from soil 
(Kandil, 1983). 

Macrocheles rotundiscutis Bregetova and Koroleva, 
1960 
Macrocheles rotundiscutis Bregetova and Koroleva, 1960: 
116. 
Occurrences. Tátika (Erőss and Mahunka, 1971a), Egyek, 
Kunmadaras, Nagyiván, Újszentmargita (Kandil, 1981) 
Tihany, Villány (Kontschán, 2005).  

Macrocheles subbadius (Berlese, 1904) 
Holostaspis subbadius Berlese, 1904: 264. 
Macrocheles vernalis Schweitzer, 1961: Kandil, 1983. 
Occurrences. Dömösd, Jósvafő, Misina, Nógrádverőce, 
Perkáta, Tác, Zalavár (Erőss and Mahunka, 1971a), Újs-
zentmargita (Kandil, 1983).  
Notes. This species were collected on soil and leaf litter, 
but some specimens were found in association with stable 
flies (Kontschán and Hornok, 2019). 

Macrholaspis Oudemans, 1931 
Macrholaspis Oudemans, 1931: 272. 

Macrholaspis opacus C. L. Koch, 1839 
Gamasus opacus C. L. Koch, 1839. 
Occurrences. Sopron, Tátika (Erős and Mahunka, 1971a). 
Notes. This species were collected from soil (Erős and 
Mahunka, 1971a). 

Macrholaspis similiopacus (Mašán, 2003) 
Macrocheles similiopacus Mašán, 2003: 71–73. 
Occurrences. Aggtelek (Ács and Kontschán, 2014). 
Notes. This species was found in cave (Ács and Kontschán, 
2014). 

Macrholaspis recki (Bregetova and Koroleva, 1960) 
Macrocheles recki Bregetova and Koroleva, 1960: 104. 
Occurrences. Tátika (Erőss and Mahunka, 1971a), Anna-
hegy, Ferihegy, Ecséd, Budaörs, Velence, Törek, Letenye 
(Kontschán et al., 2015b). 

Neopodocinum Oudemans, 1902 
Neopodocinum Oudemans, 1902: 24. 

Neopodocinum meridionalis (Sellnick, 1931) 
Coprolaelaps meridionalis Sellnick, 1931: 760 
Occurrences. Tatabánya (Kontschán, 2006), Visegrád (Ács 
and Kontschán, 2014). 
Note. This species was collected from Geotrupes beetle 
(Kontschán, 2006). 

Neopodocinum mrciaki Sellnick, 1968 
Neopodocinum mrciaki Sellnick, 1968: 253. 
Occurrences. Mátraalmás (Ambros, 1984). 
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Note. This species was collected on Apodemus flavicollis 
mouse species. 

Nothrholaspis Berlese, 1918 
Nothrholaspis Berlese, 1918: 169. 

Nothrholaspis carinatus (C. L. Koch, 1839) 
Gamasus carinatus C. L. Koch 1839: 16. 
Occurrences. Budapest, Diósjenő, Nadap, Sári (Erős and 
Mahunka 1971a), Várgesztes (Kontschán, 2006). 

Nothrholaspis montanus (Willmann, 1951) 
Macrocheles montanus Willmann, 1951: 158. 
Occurrences. Aggtelek, Balatonszentgyörgy, Budapest, 
Csákvár, Diósjenő, Nadap, Sopron, Sukoró, Tátika, Törek, 
Vác (Erős and Mahunka, 1971a), Egyek (Kandil, 1981), 
Nagyvisnyó, Miskolc (Ambros, 1993), Zempléni Mts and 
Paks (Salmane and Kontschán, 2005), Mecsek, Bátaapáti 
(Salmane and Kontschán, 2006), Villányi Mts (Kontschán, 
2005), Várgesztes, Budapest, Szigetbecse, Nagyrécse 
(Kontschán, 2006). 

Nothrholaspis tardus (C.L. Koch, 1841) 
Gamasus tardus C. L. Koch, 1841: 14. 
Occurrences. Bátorliget, Kaposvár, Kőszeg, Lillafüred, Sári, 
Sopron, Szár, Velence, Zalavár, (Erőss and Mahunka, 
1971a), Oroszlány (Salmane and Kontschán, 2005), 
Kőszeg, Nagyrécse, Tatárszentgyörgy, Lipót, Villány 
(Kontschán, 2006). 

DISCUSSION 

Present paper contains proved occurrences of 34 macro-
chelid mite species from Hungary. Four species are delet-
ed from these previously presented records. These four 
species are reported in Erős and Mahunka (1971a), which 
are misidentifications. The reason of the misidentification 
can be the poorly known literatures of these mites in the 
previous century. In the second half of the XX. century, in 
several cases only the Russian literatures were only avail-
able for the Hungarian researchers, therefore some spe-
cies described from Russia were also presented from 
Hungary. Macrocheles moneronicus Bregetova and 
Koroleva, 1960 were listed in Erőss and Mahunka 
(1971a) and in Kandil (1983) as well, but the specimens 
belong to species M. subbadius. Several setae were broken 
from the idiosoma, but the ornamentation of the sternal 
shield refers to M. subbadius and not to the M. moneroni-
cus. Macrocheles violovitschi Bregetova and Koroleva, 
1960 was reported by Erőss and Mahunka (1971a), but 
the sternal setae are apically pilose (as in species M. 
matrius) and not smooth in the case of violovitschi. Be-
sides of the morphological differences, these two species 
was described from Sakhalin (Easter Part of Russia), 
which is far from Hungray and was not found in other 
part of the Palearctic region. Macrocheles caucasicus 
Bregetova and Koroleva, 1960 was also mentioned by 
Erőss and Mahunka (1971a). This species was reported 
only from Caucasus, the Hungarian occurrence was ques-
tionable. During the study of the deposited specimens the 
ornamentation of sternal shield and shape of setae j5 

pilose (as in M. montanus) and not smooth (in M. caucasi-
cus). The fourth species, Macrocheles kolpakovae Bregeto-
va and Koroleva, 1960, was also reported by Erőss and 
Mahunka (1971a). This species was found only in Dage-
stan and later was not mentioned from Europe; in the 
investigation of this specimens it is clear this species is 
belong to the genus Geholaspis, and not to the Macro-
cheles. All characters are not visible well, but the speci-
mens seem to be belonging to species Geholaspis pontina 
Fillipova and Pegazzano, 1960 (based on narrow z6 setae 
and ornamentation of the idisoma) and not to other Ge-
holaspis species.  

Seven species of the listed 34 macrochelids were collected 
from dung of different animals, three species were found 
in cave habitats and three species occurred in association 
with insects. Two species lived in soil of agricultural habi-
tats, other species were reported from soil, moss and leaf 
litter of natural habitats, often from protected areas. 

Regarding to the Slovakian fauna, from where 48 species 
are reported (Mašán, 2003), the Hungarian fauna seems 
to be poorly investigated. Contrary with the six newly 
described macrochelids from Slovakia (Mašán 2003), only 
one species, Macrocheles kekensis is discovered and de-

scribed from Hungary. 
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ABSTRACT: Specimens of Prozercon miraci sp. nov. were collected from oak forest habitats in Coastal Aegean Section in 
Turkey and their identifications and illustrations were made. Definitions and drawings of female and male specimens, 
and immature stages were also given. In addition, an updated key to the species known from Turkey of this genus was 
included in this study. 
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INTRODUCTION 

Prozercon Sellnick, 1943 is one of the intensive genera of 
zerconid mites in terms of number of species in the world. 
Moreover, it is the second crowded genus of this family in 
Turkey. Thirty-five species of Prozercon have been rec-
orded in Turkey up to now (Urhan and Duran, 2019; 
Urhan et al., 2019a,b). In the present study, Prozercon 
miraci sp. nov. was defined. The materials of new species 
were found during a research on diversity of zerconid 
mites in Coastal Aegean Section in Turkey. Identification 
of this new species will contribute to the acarological 
richness of our country. 

MATERIALS AND METHODS 

Examined specimens of Prozercon miraci sp. nov. in this 
study were found from forestland areas of Coastal Aegean 
Section. Different litter and soil samples including mites 
were collected from research area and GPS (Garmin GPS-
map 62s) information were taken. Collected samples 
were carried to acarology laboratory and were put in 
Berlese funnels for extracting mites. Samples were kept 
for about 1 week in these funnels. After that, bottles in-
cluding extracted mites were taken to Petri dishes. Then, 
zerconid mites were selected and collected under a ste-
reo-microscope (Nikon SMZ745T). Collected mites were 
taken in 60% lactic acid. The illustrating of zerconids 
were done using a light-microscope (Olympus CX41) with 
DP25 camera. Examined specimens and holotype were 
taken in 70% ethanol and stored in Acarology Laboratory 
of Pamukkale University, Denizli (Turkey). During exami-
nations of new specimens, Mašán and Fend'a (2004) ter-
minology were used. Measurements of different body 
parts were presented as micrometers (μm). The charac-
ters of that new species were used to construct an updat-
ed key for Turkish Prozercon species. 

 

 

RESULTS 

Family: Zerconidae Canestrini, 1891 

Genus: Prozercon Sellnick, 1943 

Type species: Zercon fimbriatus C.L. Koch, 1839 

Prozercon miraci sp. nov. (Figs 1-6) 

Type material. Holotype (female), soil and litter samples 
under oak trees (Quercus sp.), 39°18.321' N, 27°54.697' E, 
395 m, Fırdanlar village of Manisa province, 7 January 
2019. Paratypes: 11 females, 8 males, 6 deutonymphs and 
3 protonymphs. All of them were collected from same 
locality with holotype. 

Description. Female. Dorsal site (Fig. 1). Length (without 
gnathosoma) and width in holotype 337 and 240, respec-
tively. Measurement of 11 paratypes; length 335–351, 
width 236–245. Shapes of idiosomal shields were illus-
trated in Figure 1. Dorsal fossae are clear and well devel-
oped. Moreover, outer cavities is 2–4 times larger than 
inners. 

Dorsal setae (Fig. 1). 20 pairs of various setae present on 
podonotum: Number of setae in j series with 6 pairs, z 
series with 2 pairs, s series with 5 pairs and r series with 
7 pairs. Setae j1, r1, r4–r7 markedly elongated, densely 
plumose, brush-like and apically rounded. Setae j4–j6 and 
z1 short, smooth and needle-like. Remaining podonotal 
setae pilose or plumose. 23 pairs of various setae present 
on opisthonotum: Number of setae in J series with 6 pairs, 
Z series with 5 pairs, S series with 4 pairs and R series 
with 8 pairs. Setae J1–J5, Z1–Z3, Z5 and S1 plumose and api-
cally tapering. Setae J6, Z4 and S2–S4 densely plumose, 
brush-like and apically rounded. Marginal setae R1–R8 
short, smooth and thorn-like. Setae J1–J2 not reaching to 
insertion of following setae in related rows. Setae J3 and J4 
reaching to insertion of next setae. Setae J5 not reaching to 
posterior margin of opisthonotum. The interval between

http://dergipark.gov.tr/acarolstud
mailto:karacamehmet@pau.edu.tr
http://zoobank.org/3C419586-A39F-43B6-9F87-9A397874752C
https://orcid.org/0000-0002-6548-7927
https://orcid.org/0000-0002-3249-4215
https://orcid.org/0000-0002-7433-3778
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Figures 1-6. General views of Prozercon miraci sp. nov. 1. Dorsal appearance of female. 2. Ventral appearance of female. 
3. Dorsal appearance of male. 4. Ventral appearance of male. 5. Dorsal appearance of deutonymph. 6. Dorsal appearance 
of protonymph (Scale bar is equal to 100 micrometers). 
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Table 1. Mean lengths of opisthonotal setae and the distances between their bases in J, Z, and S rows of Prozercon miraci 
sp. nov. (Abbreviations: F: female, M: male, DN: deutonymph, PN: protonymph). 

Setae F M DN PN Setae F M DN PN Setae F M DN PN 

S1 16 14 8 6 Z1 16 13 8 6 J1 16 15 9 5 

S1-S2 26 24 18 14 Z1-Z2 34 26 28 20 J1-J2 32 30 26 21 

S2 30 24 27 27 Z2 18 13 10 8 J2 18 13 8 5 

S2-S3 36 32 33 33 Z2-Z3 29 21 25 19 J2-J3 32 26 29 22 

S3 30 24 28 27 Z3 20 15 15 18 J3 17 14 7 5 

S3-S4 42 30 36 34 Z3-Z4 26 19 23 21 J3-J4 20 16 16 15 

S4 28 24 28 26 Z4 36 20 30 32 J4 15 13 6 4 

     Z4-Z5 40 25 26 24 J4-J5 18 12 12 12 

     Z5 22 15 12 3 J5 10 9 5 3 

          J5-J6 26 18 19 15 

          J6 32 26 28 27 

 

Table 2. Comparison of P. miraci sp. nov., P. buraki and P. sellnicki. 

 P. miraci sp. nov. P. buraki P. sellnicki 

Setae j2 and j3  plumose smooth plumose 

Setae j4, j6 and z1 smooth smooth plumose 

Setae s1-s4 plumose smooth plumose 

Setae S1 and Z5 long and plumose  short and smooth long and plumose 

Setae S2 and S3 plumose and reaching be-
yond the lateral margin of 
opisthonotum 

pilose and not reaching be-
yond the lateral margin of 
opisthonotum 

plumose and reaching 
beyond the lateral mar-
gin of opisthonotum 

Seta Z4 long, plumose and reaching 
beyond the lateral margin of 
opisthonotum 

short, plumose and not 
reaching beyond the lateral 
margin of opisthonotum 

short, plumose and not 
reaching beyond the 
lateral margin of opis-
thonotum 

 

setae J6 and J6 is 62–68 apart. None of setae in Z series not 
reaching the insertion of next setae. Setae Z4 are the long-
est of idiosoma and protrudes beyond posterior margin of 
opisthonotum. The interval between setae Z5 and J6 is 29–
32 apart. Setae S1 not reaching the insertion of setae Z2. 
Setae S2–S4 reaching to beyond of lateral margin of opis-
thonotum. 

Pores (Fig. 1). Pores po1 are located on the line connecting 
setae s1–j3 closer to s1. Pores po2 are located above the line 
connecting setae s3–j4 closer to s3. Pores po3 are located on 
the line connecting setae s4–s5. Pores Po1 are located ante-
roparaxially to insertion of setae Z1. Pores Po2 are located 

outside the line connecting setae S1–Z2 or located on the 
line connecting setae S1–S2 closer to S1. Pores Po3 are lo-
cated on the line connecting setae S3 and Z4. Pores Po4 are 
located on the line connecting setae S4–Z5. 

Ventral site (Fig. 2). Chaetotaxy and shape of the peritre-
matal shield are characteristical for Prozercon species 
(Mašán and Fend'a, 2004). 

Male (Figs 3-4). Length of idiosoma in 8 paratypes 272–
290, width 191–203. Chaetotaxy of idiosomal setae, loca-
tion of pores on idiosoma and ornamentation of dorsal 
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shields like in females. Interval between setae J6 and J6 is 
49–54. The interval between setae Z5 and J6 is 20–26. 

Deutonymph (Fig. 5). Length of idiosoma in 6 paratypes 
268–290, width 189–200.  

Podonotal setae j1, r1, r4, r6 and r7 markedly elongated, 
densely plumose, brush-like and apically rounded. Setae 
r3 and r5 pilose or plumose, other podonotal setae short, 
smooth and needle-like. Opisthonotal setae J1–J5, Z1 and 
setae in R series short, smooth and needle-like, setae S1, 
Z2, Z3 and Z5 plumose and other opisthonotal setae similar 
to r1. The interval between setae J6 and J6 is 57–63. The 
interval between setae Z5 and J6 is 20–21. 

Protonymph (Fig. 6). Length of idiosoma in 3 paratypes 
208–253, width 137–161. 

Podonotal setae j1, j3, r3, r4, r6 and r7 markedly elongated, 
densely plumose, brush-like and apically rounded.  Other 
podonotal setae short, smooth and needle-like. Opis-
thonotal setae J1–J5, Z1, Z2, Z5 and S1 short, smooth and 
needle-like, other opisthonotal setae similar to r3. The 
interval between setae J6 and J6 is 45–57. The interval 
between setae Z5 and J6 is 10–12. 

Etymology. The name of the new species is dedicated to 
Miraç (son of the second author). 

Remarks. Mean lengths and ranges of setae on opisthono-
tum are given in Table 1 for female, male, deutonymph 
and protonymph specimens. Prozercon miraci sp. nov. is 
quite similar to P. buraki Urhan 2008 and P. sellnicki 
Halašková, 1963. The distinctive morphological features 
of these three species are shown in Table 2. 

Updated identification key for Prozercon species reported 
from Turkey (based on adult females) 

1 (30)  Marginal setae R1 pilose, plumose and brush-like. 

2 (5)  An additional unpaired seta between setae J4–J4 
usually present. 

3 (4)  Setae S3 present  ..................  P. bircanae Urhan, 1998 

4 (3)  Setae S3 absent  ...........................  P. kurui Urhan, 1998 

5 (2)  An additional unpaired seta between setae J4–J4 
absent. 

6 (11)  Setae S3 absent. 

7 (8)  Podonotal setae different formed: in j, z, s and r 
setal rows smooth, pilose and plumose setae present  ..........  
 ...........................................................   P. balikesirensis Urhan, 2008 

8 (7)  All podonotal setae (except setae j5) pilose or 
plumose. 

9 (10)  Marginal setae R1 pilose or plumose, other R setae 
short and smooth  .....................................  P. yavuzi Urhan, 1998 

10 (9)  All marginal setae of opisthonotum pilose or 
plumose  ...................................................  P. erdogani Urhan, 2010 

11 (6)  Setae S3 present. 

12 (25)  All podonotal setae (except setae j5) pilose or 
plumose. 

13 (14)  Setae R2–R4 short, smooth and thorn-like  .................  
 ......................................................................  P. morazae Ujvári, 2011 

14 (13)  Setae R2–R4 long and pilose or plumose.  

15 (16)  Pores Po3 situated outside the line connecting 
setae Z3–Z4  .................................................  P. martae Ujvári, 2010 

16 (15)  Pores Po3 situated inside the line connecting se-
tae Z3–Z4. 

17 (18)  Setae J6 and Z5 unilateral pilose or plumose and 
reaching parallely to tip posterior margin of opisthono-
tum  ..............................................  P. banazensis Urhan et al. 2015 

18 (17)  Setae J6 and Z5 bilateral pilose or plumose and not 
reaching parallely to tip posterior margin of opisthono-
tum. 

19 (20)  Setae S1 short and smooth. P. murati Urhan, 2013 

20 (19)  Setae S1 pilose or plumose. 

21 (22)  Setae S2 and S3 long, plumose and brush-like  ..........  
 ...............................................   P. kamili Urhan and Ayyıldız, 1996 

22 (21)  Setae S2 and S3 short, pilose or delicately barbed. 

23 (24)  Pores Po2 situated outside the line connecting 
setae Z1–S2, setae S4 short and delicately barbed, setae J3 
not reaching the base of setae J4  .....................................................  
 ..................................................................... P. umidicola Urhan, 2002 

24 (23)  Pores Po2 situated outside the line connecting 
setae Z1–S1, setae S4 long and brush-like, setae J3 reaching 
the base of setae J4  .........P. orhani Urhan and Ayyıldız, 1996 

25 (12)  Podonotal setae different formed: in j, z, s and r 
setal rows smooth, pilose and plumose setae present. 

26 (29)  Setae R2–R5 short and smooth  ........................................ 
 ................................................................ P. giresunensis Urhan, 2013  

27 (28)  Setae R2–R5 long and plumose. 

28 (27)  Setae z2, s5, S2 and S3 smooth  ........................................... 
 ............................................... P. boyacii Urhan and Ayyıldız, 1996 

29 (26)  Setae z2, s5, S2 and S3 pilose or plumose  ......................  
 ................................................................. P. mersinensis Urhan, 1998 

30 (1)  Marginal setae R1 short, smooth and thorn-like. 

31 (36)  Outer cavities considerably larger than inners. 

32 (33) Setae j2–j3, s1–s4, Z5 and S1 short and smooth, S2 
and S3 short, pilose and not reaching beyond the lateral 
margin of opisthonotum  ........................ P. buraki Urhan, 2008 
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33 (32)  Setae j2–j3, s1–s4, Z5 and S1–S3 long and plumose, 
setae S2 and S3 reaching beyond the lateral margin of opis-
thonotum. 

34 (35) Podonotal setae j4, j6, z1 pilose or plumose, opis-
thonotal setae Z4 pilose or plumose and not reaching to 
posterior margin of opisthonotum  ................................................ 
 ................................................................ P. sellnicki Halašková, 1963 

35 (34) Podonotal setae j4, j6, z1 smooth, opisthonotal 
setae Z4 strongly plumose and brush-like, reaching to 
posterior margin of opisthonotum  .......... P. miraci sp. nov. 

36 (31) All dorsal fossae uniform. 

37 (40) Setae S3 absent. 

38 (39)  Podonotal setae j3–j4, j6, z1–z2, s1–s5 and opis-
thonotal setae Z5 smooth  ......................... P. celali Urhan, 2010 

39 (38)  Podonotal setae j3–j4, j6, z1–z2, s1–s5 and opis-
thonotal setae Z5 pilose or plumose  .............................................. 
 .................................................................. P. denizliensis Urhan, 2002 

40 (37)  Setae S3 present. 

41 (44) Setae j5 pilose or plumose.  

42 (43)  Postero-lateral tip of peritrematal shield longer 
and reaching between the bases of marginal setae R5 and 
R6  ................................................................... P. graecus Ujvári, 2011 

43 (42)  Postero-lateral tip of peritrematal shield shorter 
and reaching beyond the bases of marginal setae R2 ............. 
 ................................................ P. plumosus Ivan and Călugăr, 2004 

44 (41) Setae j5 smooth. 

45 (46)  Sternal shield divided 2 seperate parts . P. blasza-
ki (Urhan and Ayyıldız, 1996) 

46 (45) Sternal shield not divided 2 seperate parts. 

47 (48) Bases of J and Z setal rows large and bulb-like  ........ 
 ..................................................................... P. bulbiferus Ujvári, 2011 

48 (47) Bases of J and Z setal rows uniform. 

49 (50)  Setae Z3 short and not reaching posterior margin 
of opisthonotum  ........................... P. tragardhi (Halbert, 1923) 

50 (49)  Setae Z3 long and reaching posterior margin of 
opisthonotum. 

51 (52) Setae r2 short and smooth, J1 not reaching the 
base of setae J2  ...................  P. sultani Duran and Urhan, 2015 

52 (51) Setae r2 pilose or plumose, J1 reaching the base of 
setae J2  .................................................  P. satapliae Petrova, 1977 

53 (62)  Setae S1 smooth. 

54 (57)  Setae S2 short, smooth and not reaching lateral 
margin of opisthonotum. 

55 (56) Setae Z5 plumose, z2 and s5 short and smooth  ......... 
 ................................................ P. luxtoni Urhan and Ayyıldız, 1996 

56 (55) Setae Z5 short and smooth, z2 and s5 plumose  .........  
 .............................................  P. turcicus Urhan and Ayyıldız, 1996 

57 (54)  Setae S2 long, plumose and reaching beyond the 
lateral margin of opisthonotum. 

58 (59) Setae Z1 smooth  ....................... P. rekaae Ujvári, 2008 

59 (58) Setae Z5 pilose or plumose. 

60 (61) Postero-lateral tip of peritrematal shield shorter 
and reaching beyond the bases of marginal setae R4 ............. 
 ......................................................... P. fimbriatus (C. L. Koch, 1839) 

61 (60) Postero-lateral tip of peritrematal shield longer 
and reaching between the bases of marginal setae R7 or R8 
....… P. carpathofimbriatus Mašán and Fend'a, 2004 

62 (53) Setae S1 pilose or plumose. 

63 (64)  Setae S1 with antero-lateral position the base of 
setae Z1, pores Po2 on the line connecting setae S1–S2  ........... 
 ..................................................................... P. rafalskii Blaszak, 1971  

64 (63)  Setae S1 with postero-lateral position the base of 
setae Z1, pores Po2 situated inside the line connecting 
setae Z1–Z2. 

65 (66)  Setae r2 and Z5 short and smooth  .................................. 
 .......................................... P. demirsoyi Urhan and Ayyıldız, 1996 

66 (65)  Setae r2 and Z5 pilose or plumose. 

67 (68) Podonotal setae j1, z2, s5 and r1–r7 pilose and plu-
mose, j2–j6, z1, s1–s4 short and smooth with needle-like  ....... 
 ........................................ P. artvinensis Urhan and Ayyıldız, 1996 

68 (67) Podonotal setae j1, j2, j6, z1, s1, s2, s4, s5 and r1–r7 
pilose and plumose, j3–j5 and s3 short and smooth  ................. 
 ............................................................... P. kafkasoricus Urhan, 1998 
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ABSTRACT: This research was conducted to determine the phytoseiid species on walnut trees in Samsun Province, Tur-
key in 2018. Most of the surveys were done in unsprayed orchards. A total of nine phytoseiid species were collected - 
Euseius finlandicus, E. gallicus, E. stipulatus, Kampimodromus aberrans, Neoseiulella tiliarum, Phytoseius finitimus, Typh-
lodromus (Anthoseius) rapidus, Typhlodromus (Anthoseius) sp. and Amblyseius (andersoni?) sp. Euseius finlandicus was the 
most abundant species, followed by Phytoseius finitimus. Mite density was twice as high on the lower surface as on the 
upper surface of leaves. These nine species represent a substantial local genetic resource with the potential to improve 
the efficacy of biological control programs. 

Keywords: Acari, Mesostigmata, Phytoseiidae, walnut, Black Sea 

INTRODUCTION 

There are 21 known walnut species (Juglandaceae: Ju-
glans spp.) worldwide. Of them, Juglans regia L. is the best 
known species and Turkey is one of countries to which it 
is native (Çelik et al., 2011). Turkey is also a leading wal-
nut growing country, ranking fourth in world production 
after China, the USA and Iran (Martínez et al., 2010). Are-
as under walnut production have increased considerably 
in recent years in Turkey, including the Black Sea region.  

Many insects and mites feed on walnut trees (Alaoğlu, 
1984; Güçlü et al., 1995; Çevik, 1996; Strand, 2003; Kasap 
et al., 2008; Canıhoş et al., 2014; Khan et al., 2016). There 
are also predatory insects and mites in the walnut planta-
tion ecosystem, especially where pesticide use is absent 
or minimal (Strand, 2003; Kasap et al., 2008, 2009; 
Kabíček, 2010; Kavianpour et al., 2016). It is essential to 
document these potential biological control agents be-
cause they can contribute to the reduction of pesticide use 
if strategically applied. 

One of the important groups of biological control agents is 
the phytoseiid mites (Acari: Mesostigmata) (Moraes et al., 
2004; Chant and McMurtry 2007; Papadoulis et al., 2009). 
Phytoseius persimilis Athias-Henriot, Amblyseius swirskii 
Athias-Henriot, Neoseiulus californicus (McGregor), N. 
cucumeris (Oudemans) and N. fallacis (Garman) are effec-
tive biological control agents of important pests in many 
field and greenhouse crops globally (McMurtry et al., 
1970; Helle and Sabelis, 1985; Gerson et al., 2003). The 
successful application of these mites has helped raise the 
profile of biological control (Zhang, 2003). They also play 
an important role in preventing outbreaks of various 
phytophagous mites, especially tetranychid and eriophy-
oid mites, in natural habitats (Edland and Evans, 1998). 

In Turkey, 105 phytoseiid species have been recorded 
from 21 genera in the subfamilies Amblyseiinae, Phytosei-

inae and Typhlodrominae (Döker et al., 2017, 2018, 2019; 
Döker, 2019; İ. Döker, Adana, Turkey, December 2019, 
personal communication). Among them, some species, 
such as P. persimilis, A. swirskii, Euseius stipulatus (Athias-
Henriot), E. gallicus Kreiter and Tixier, N. californicus, N. 
cucumeris and Iphiseius degenerans (Berlese), have been 
mass reared and released as biological control agents in 
different parts of the world (Düzgüneş, 1963; Şekeroğlu, 
1984; Şekeroğlu and Kazak, 1993; Çobanoğlu, 1989, 1997; 
Cobanoğlu and Özman, 2002; Çakmak and Çobanoğlu, 
2006; Faraji et al., 2011; Döker et al., 2014a,b, 2015a,b). 

There have been no studies on phytoseiid mites in walnut 
orchards in Samsun Province which is in the central Black 
Sea region in northern Turkey. For that reason, this re-
search was conducted to determine the species present 
and their abundances in representative orchards in each 
district. 

MATERIALS AND METHODS 

This study was conducted in 2018 in walnut orchards in 
Samsun Province, Turkey. Most of the surveys were done 
periodically in July, August and September in unsprayed 
orchards in villages of 17 provincial districts, namely 
Asarcık, Alaçam, Atakum, Ayvacık, Bafra, Canik, Çarşamba, 
Havza, İlkadım, Kavak, Ladik, Ondokuzmayıs, Salıpazarı, 
Tekkeköy, Yakakent, Terme and Vezirköprü (Fig. 1). 

Surveys were conducted in 68 orchards, according to the 
methodologies of Lazarov and Grigorov (1961) and Er-
kam (1981). Fifty two orchards were unsprayed and 16 
orchards were sprayed. The numbers of trees in orchards 
ranged from 5 to 300 and their ages ranged from 5 to 15 
years. A total of 101 samplings were done. In each sam-
pled orchard, a total of one hundred leaves were random-
ly collected from the lower, middle and upper thirds of 
the trees while the collector walked in a “Z” pattern. The 
leaves collected were placed in a labeled plastic bag and 
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kept in an ice-box until brought to the laboratory. They 
were then refrigerated until each sample was checked for 
mites with a stereomicroscope. All of the collected mites 
were mounted on slides with the use of Hoyer’s medium. 
Additionally, one orchard was selected in each of 13 dis-
tricts and samplings were done monthly for 3 months to 
determine the population density of phytoseiid mites. For 
that purpose, the active stages of phytoseiid mites were 
counted in a 4 cm2 area on the upper and lower surfaces 
of 30 randomly selected leaves from each orchard. The 
identifications of the species were done by the second 
author, using the generic classifications of Chant and 
McMurtry (2007). 

 

Figure 1. Districts of Samsun Province (Anonymous, 
2019a), Turkey where phytoseiid mite species were sur-
veyed in walnut orchards in 2018. 

RESULTS 

In this study, phytoseiid mites were collected from 
61.40% of the 101 walnut leaf samplings. Nine phytoseiid 
species from 6 genera were identified from the total of 
211 specimens collected. The genus represented by most 
species was Euseius (3), followed by Typhlodromus (2), 
with the remaining four genera each represented by one 
species (Table 1). 

Table 1. Phytoseiid mites and their percentages in walnut 
orchards in Samsun Province, Turkey in 2018. 

Species % 

Euseius finlandicus (Oudemans, 1915) 45.50 

Phytoseius finitimus Ribaga, 1904 24.64 

Euseius gallicus Kreiter and Tixier, 2009 11.37 

Neoseiulella tiliarum (Oudemans, 1930) 7.58 

Kampimodromus aberrans (Oudemans, 1930) 4.27 

Ambyseius (andersoni?) sp. 2.84 

Euseius stipulatus (Athias-Henriot, 1960) 2.37 

Typhlodromus (Anthoseius) sp. 0.95 
Typhlodromus (Anthoseius) rapidus Wainstein 
and Arutunjan, 1968 0.47 

Euseius finlandicus was the most abundant species 
(45.50%), followed by P. finitimus (24.64%) and E. galli-
cus (11.37%); more than two thirds of all the specimens 
(70.14%) were from the two most abundant species. At 

the other end of the abundance scale, the least common 
species were Typhlodromus (Anthoseius) sp. (0.95%) and 
T. (Anthoseius) rapidus (0.47%). 

The phytoseiid distribution on walnut leaves was also 
determined in this study. The total number of phytoseiids 
on the lower leaf surface (68.01%) was more than double 
the number on the upper leaf surface (31.98%). In Table 
2, the mean phytoseiid densities on both leaf surfaces are 
shown. 

Table 2. The mean numbers of phytoseiid mites on wal-
nut leaf surfaces in Samsun Province, Turkey in 2018. 

Month Mean number of mites / 4 cm2 

Upper surface Lower surface 
July 0.111 0.233 
August 0.097 0.228 
September 0.151 0.312 

Species: 

Amblyseius (andersoni?) sp. 

Typhlodromus andersoni Chant, 1957 

Amblyseius potentillae (Garman, 1958) 

Material examined: A total of 6 Amblyseius specimens, 
all males, were collected - Samsun, Ayvacık, Söğütpınar 

(41°03'57.1"N 36°38'34.3"E), 28.07.2018, 1♂; Ayvacık, 

Yenice (41°03'18.5"N 36°39'02.8"E), 14.09.2018, 1♂; 
Canik, Demirciler (41°14'17.7"N 36°15'18.9"E), 

15.08.2018, 1♂; Kavak, Bahçelievler (41°04'23.8"N 

36°02'43.3"E), 16.08.2018, 1♂; Ladik, Salur 

(40°59'54.4"N 35°53'20.3"E), 17.08.2018, 1♂; Terme, 

Sarayköy (41°11'46.8"N 36°57'39.9"E), 30.07.2018, 1♂. 

Comments: As only males were collected, identification 
could not be accurately made to species level but the 
specimens might be Amblyseius andersoni (Chant, 1957) 
which is very common in the study area. Amblyseius an-
dersoni has been recorded from more than 30 countries, 
including France, Greece, Italy, Syria and the USA (Tixier 
et al., 1998; Kabíček, 2010; Demite et al., 2014). In Turkey, 
it has been reported from different plants, including ap-
ple, persimmon and hazelnut, in different regions 
(Çobanoğlu, 1993, 2008; Ozman and Cobanoğlu, 2001; 
Akyazı and Ecevit, 2003; Bayram and Çobanoğlu, 2007; 
Ozsisli and Çobanoğlu, 2011; Yesilayer and Çobanoğlu, 
2011; Kasap et al., 2013; Satar et al., 2013; Kumral and 
Çobanoğlu, 2015; Çobanoğlu and Kumral, 2016; Akyazı et 
al., 2017; Çobanoğlu and Güldali, 2017; Soysal and Akyazı, 
2018). As prey, this species prefers spider mites to 
eriophyoid mites (Dicke et al., 1988). 

Euseius finlandicus (Oudemans, 1915) 

Seiulus finlandicus Oudemans, 1915 

Typhlodromus pruni Oudemans, 1929 

Typhlodromus finlandicus Oudemans, 1929 
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Amblyseius finlandicus Wainstein, 1962 

Material examined: Euseius finlandicus was the most 
abundant species collected in this study. The number of 

females was much higher than the number of males (81♀♀ 

and 15♂♂) - Samsun, Atakum, Güzelyurt (41°24'19.6"N 

36°10'00.9"E), 25.07.2018, 1♂, 2♀♀; Çarşamba, Hacılıçay 

(41°14'08.9"N 36°41'27.2"E), 25.07.2018, 3♀♀; Yakakent, 

Kozköy (41°37'34.5"N 35°32'51.9"E), 27.07.2018, 2♂♂; 

17.08.2018, 2♀♀; Ayvacık, Söğütpınar (41°03'57.1"N 

36°38'34.3"E), 28.07.2018, 1♀; 15.09.2018, 1♀; On-
dokuzmayıs, Çetirlipınar (41°28'32.7"N 36°02'12.4"E), 

30.07.2018, 1♂; Tekkeköy, Aşağıçinik (41°11'36.1"N 

36°29'00.7"E), 30.07.2018, 5♀♀; 17.08.2018, 3♀♀; 
Tekkeköy, Sepetçiler (41°12'07.3"N 36°26'34.9"E), 

17.09.2018, 1♀; Alaçam, Akgüney (41°31'46.0"N 

35°43'27.9"E), 31.07.2018, 2♀♀; 17.09.2018, 3♀♀; Ve-
zirköprü, Köprübaşı (41°03'11.9"N 35°30'57.8"E), 

31.07.2018, 2♀♀, 1♂; Vezirköprü, Yeniçelik (41°03'40.8"N 

35°30'20.2"E), 31.07.2018, 3♀♀; Vezirköprü, Pazarcı 

(41°04'19.5"N 35°29'52.2"E), 31.07.2018, 2♀♀; Havza, 

Yenice (41°03'40.8"N 35°30'20.2"E), 31.07.2018, 2♀♀; 
Ondokuzmayıs, Tepeköy (41°30'33.4"N 36°01'50.4"E), 

31.07.2018, 1♂; Ondokuzmayıs, Yukarı Engiz 

(41°28'56.6"N 36°03'28.9"E), 17.08.2018, 1♀; 17.09.2018, 

3♀♀; Canik, Demirciler (41°14'17.7"N 36°15'18.9"E), 

15.08.2018, 1♀, 1♂; Alaçam, Alparslan (41°36'53.1"N 

35°36'21.2"E), 17.08.2018, 1♂; Alaçam, Soğukçam 

(41°36'09.0"N 35°45'06.7"E), 17.08.2018, 5♀♀; Terme, 

Sarayköy (41°11'46.8"N 36°57'39.9"E), 18.08.2018, 1♀, 

2♂♂; 13.09.2018, 1♀; Salıpazarı, Cevizli (41°03'19.4"N 

36°54'46.8"E), 14.09.2018, 1♀; Salıpazarı, Kuşcuğaz 

(41°04'54.7"N 36°52'40.3"E), 14.09.2018, 2♀♀; Vezirkö-
prü, Çakırtaş (41°08'09.1"N 35°29'02.2"E), 15.09.2018, 

6♀♀, 3♂♂; Vezirköprü, Esentepe (41°06'47.9"N 

35°09'02.3"E), 16.08.2018, 2♀♀; Havza, Yazıkışla 

(41°01'24.2"N 35°35'11.9"E), 29.07.2018, 2♀♀; 

16.08.2018, 1♀; 15.09.2018, 7♀♀; Havza, Şeyhli 

(41°07'45.2"N 36°52'53.0"E), 16.08.2018, 1♀; Havza, 

Ortaklar (41°01'39.5"N 35°33'45.0"E), 15.09.2018, 2♀♀, 

1♂; Ladik, Ayvalı (41°06'47.9"N 35°09'02.3"E), 

12.09.2018, 2♀♀; Vezirköprü, Meşeli (41°04'45.8"N 

35°29'56.5"E), 15.09.2018, 1♀, 1♂; Bafra, Gökçekent 

(41°33'05.0"N 35°51'31.1"E), 31.07.2018, 3♀♀; 

17.08.2018, 1♀; 17.09.2018, 3♀♀; Bafra, Kozağzı 

(41°28'58.3"N 35°49'32.7"E), 17.09.2018, 3♀♀. 

Comments: Euseius finlandicus is a common species on 
decidious trees (McMurtry and Croft, 1997). It has been 
reported from New Zealand, Hungary, Serbia, Italy, 
France, Japan and the USA (Collyer, 1980; Ripka et al., 
2013; Demite et al., 2014). It has been collected from 
almost every region in Turkey and on different plants, 
including apple, citrus, grape, hazelnut, pear and walnut 
(Swirski and Amitai, 1982; Düzgüneş and Kılıç, 1983; 
Şekeroğlu, 1984; Ozman and Cobanoğlu, 2001; 
Çobanoğlu, 2004; İncekulak and Ecevit, 2002; Yanar and 
Ecevit, 2005; Kasap et al., 2008, 2009; Denizhan and 

Çobanoğlu, 2009; Ozsisli and Çobanoğlu, 2011; Yeşilayer 
and Çobanoğlu, 2011; Satar et al., 2013; Kumral and 
Çobanoğlu, 2015; Akyazı et al., 2016, 2017; Çobanoğlu 
and Güldali, 2017; Soysal and Akyazı, 2018). This species 
is included in the type IV classification of McMutry and 
Croft (1997), which means that it is a specialized pollen 
feeder/generalist predator (McMurtry, 1983; McMurtry 
and Croft, 1997). It can feed on tetranychid, eriophyid, 
tyroglyphid and tarsonemid mites, pollen, fungal spores 
and hyphae, the eggs and larvae of insects, honeydew and 
plant liquids (Schausberger, 1992; Kostiainen and Hoy, 
1994; Abdallah et al., 2001). 

Euseius gallicus Kreiter and Tixier, 2009 

Material examined: The twenty four E. gallicus females 
found in this study were all on the lower leaf surface - 
Samsun, Kavak, Kayaköy (41°05'46.5"N 36°01'21.3"E), 

28.07.2018, 1♀; Havza, Yazıkışla (41°01'24.2"N 

35°35'11.9"E), 29.07.2018, 1♀; Salıpazarı, Alan 

(41°03'47.7"N 36°47'09.5"E), 30.07.2018, 2♀♀; 

18.08.2018, 1♀; Tekkeköy, Aşağıçinik (41°11'36.1"N 

36°29'00.7"E), 30.07.2018, 1♀; Vezirköprü, Yenice 

(41°03'40.8"N 35°30'20.2"E), 31.07.2018, 3♀♀; Vezir- 
köprü, Pazarcı (41°04'19.5"N 35°29'52.2"E), 31.07.2018, 

1♀; Alaçam, Soğukçam (41°36'09.0"N 35°45'06.7"E), 

17.08.2018, 2♀♀; İlkadım, Kapaklı (41°16'12.9"N 

36°11'22.3"E), 12.09.2018, 1♀; Ayvacık, Söğütpınar 

(41°03'57.1"N 36°38'34.3"E), 14.09.2018, 3♀♀; Alaçam, 

Geyikkoşan (41°37'12.6"N 35°36'28.7"E), 17.09.2018, 1♀; 
Bafra, Gökçekent (41°33'05.0"N 35°51'31.1"E), 

17.09.2018, 3♀♀; Ondokuzmayıs, Yukarı Engiz 

(41°28'56.6"N 36°03'28.9"E), 17.09.2018, 3♀♀; Tekkeköy, 

Sepetçiler (41°12'07.3"N 36°26'34.9"E), 18.09.2018, 1♀. 

Comments: Euseius gallicus was first found and identified 
in France from the leaves of large-leaved summer linden 
(Tilia platyphyllos Scopoli), sour cherry (Prunus cerasus 
L.), horse chestnut (Aesculus hippocastanum L.), laurusti-
nus (Viburnum tinus L.) and grape (Vitis vinifera L.) in 
2009 (Tixier et al., 2009). Later, it was found on Tilia cor-
data (Miller) in Belgium, Lycium barbarum L. in Germany, 
Rosa sp. cv. Red Naomi in Holland and Ipomea sp. in Trab-
zon, Turkey (Döker et al., 2014b), and on Capsicum annu-
um L., Phaseolus vulgaris L. and Cucumis sativus L. in Ordu, 
Turkey (Soysal and Akyazı, 2018). This study reports this 
species for the first time on walnut trees in Turkey. Eusei-
us species are pollen feeding, type IV generalist predators 
(McMurtry and Croft, 1997). Euseius gallicus has shown 
potential as a biocontrol agent for western flower thrips 
and whiteflies on roses when Typha sp. (cattail) pollen is 
supplied as an additional food source (Wackers, 2013). It 
has been commercially produced since 2014 (Anony-
mous, 2019b). 

Euseius stipulatus (Athias-Henriot, 1960) 

Amblyseius stipulatus Athias-Henriot, 1960 

Amblyseius (Amblyseius) stipulatus Ueckermann and 
Loots, 1988 
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Material examined: Five females of this species were 
found on the undersurface of leaves, and only in August - 
Samsun, Çarşamba, Hacılıçay (41°14'08.9"N 

36°41'27.2"E), 17.08.2018, 1♀; Tekkeköy, Aşağıçinik 

(41°11'36.1"N 36°29'00.7"E), 17.08.2018, 1♀; Terme, 

Sarayköy (41°11'46.8"N 36°57'39.9"E), 18.08.2018, 2♀♀; 
Salıpazarı, Cevizli (41°03'19.4"N 36°54'46.8"E), 

18.08.2018, 1♀. 

Comments: Euseius stipulatus is a common predatory 
mite found mainly in southern Europe (Athias-Henriot, 
1960; Mijuskovic and Tomasevic, 1975; Ragusa and Swir-
ski, 1976; McMurtry, 1977; Ferragut et al., 1983). It has 
been reported from apple, citrus and vegetable orchards 
in Turkey (McMurtry, 1977; Çobanoğlu, 1989; Satar et al., 
2013; Çobanoğlu and Güldali, 2017). This type IV pollen 
feeding generalist predator can feed on tetranychid mites 
(McMurtry, 1977; McMurtry and Croft, 1997), especially 
on Panonyhus citri McGregor in citrus orchards (Ferragut 
et al., 1992). It was introduced to Peru to control P. citri 
and it is now produced commercially for the control of 
that pest (Aguirre-Gil et al., 2013). 

Kampimodromus aberrans (Oudemans, 1930) 

Typhlodromus aberrans Oudemans, 1930 

Typhlodromus (Typhlodromus) aberrans Beglyarov, 1957 

Amblyseius aberrans Athias-Henriot, 1958 

Typhlodromus (Amblyseius) aberrans Chant, 1959 

Paradromus aberrans Muma, 1961 

Amblyseius (Kampimodromus) aberrans Pritchard and 
Baker, 1962 

Amblyseius (Amblyseius) aberrans Tseng, 1976 

Kampimodromus aberrans [sic] Kolodochka, 1978 and 
1998 

Kampimodromus (Kampimodromus) aberrans Karg, 1983 

Kampimodromus aberrans Moraes et al., 2004 

Material examined: Nine individuals of this species were 
collected, and only in Yakakent district - Yakakent, 

Kozköy (41°37'34.5"N 35°32'51.9"E), 27.07.2018, 2♀♀, 

2♂♂; 17.08.2018, 5♀♀. 

Comments: Kampimodromus aberrans has been collected 
from different plants, including Corylus avellana L., Di-
ospyrus kaki L., Fagus sylvatica L., Ficus carica L., Morus 
nigra L., Quercus cerris L., Malva sp., Rosa sp. and Sorbus 
sp. in different countries (Ragusa and Tsolakis, 1994). It 
was later recorded on various plants, namely hazelnut, 
walnut, apple, pear, loquat and rose, in different parts of 
Turkey (Ozman-Sullivan, 2006; Kasap et al., 2008, 2009; 
Faraji et al., 2011; Ozsisli and Çobanoğlu, 2011; Yesilayer 
and Çobanoğlu, 2011; Satar et al., 2013). Kampimodromus 
aberrans is categorized as a generalist predator (Type III). 
This mite feeds readily on pollen and extracts liquid from 

leaves (McMurtry and Croft, 1997). It also feeds on 
tetranychid mites (Tixier et al., 1998; Kasap, 2005, 2019; 
Lorenzon et al., 2012; Duso et al., 2014; Akyazı et al., 
2017; Soysal and Akyazı, 2018) and eriophyoid mites 
(Duso and de Lillo, 1996); it was observed feeding on 
Phytoptus avellanae Nalepa in hazelnut orchards in Sam-
sun Province, Turkey (Ozman-Sullivan, 2006). 

Neoseiulella tiliarum (Oudemans, 1930) 

Typhlodromus tiliarum Oudemans, 1930 

Material examined: Sixteen individuals of this species 
were found - Samsun, Ladik, Ayvalı (41°24'19.6"N 

36°10'00.9"E), 28.07.2018, 1♀; Havza, Yazıkışla 

(41°01'24.2"N 35°35'11.9"E), 29.07.2018, 2♀♀; Vezir-
köprü, Esentepe (41°06'47.9"N 35°09'02.3"E), 

16.08.2018, 2♀♀; Bafra, Gökçekent (41°33'05.0"N 

35°51'31.1"E), 17.08.2018, 1♀; Çarşamba, Hacılıçay 

(41°14'08.9"N 36°41'27.2"E), 17.08.2018, 1♂; Tekkeköy, 

Aşağıçinik (41°11'36.1"N 36°29'00.7"E), 17.08.2018, 1♀; 
Salıpazarı, Alan (41°03'47.7"N 36°47'09.5"E), 18.08.2018, 

1♀; Terme, Söğütlü (41°13'22.0"N 36°51'45.7"E), 

18.08.2018, 1♀; Ladik, Salur (40°59'54.4"N 35°53'20.3"E), 

12.09.2018, 1♀; Terme, Sarayköy (41°11'46.8"N 

36°57'39.9"E), 13.09.2018, 1♀; Ayvacık, Söğütpınar 

(41°03'57.1"N 36°38'34.3"E), 14.09.2018, 1♀; Havza, 

Ortaklar (41°01'39.5"N 35°33'45.0"E), 15.09.2018, 1♂; 
Alaçam, Akgüney (41°31'46.0"N 35°43'27.9"E), 

17.09.2018, 1♀; Tekkeköy, Sepetçiler (41°12'07.3"N 

36°26'34.9"E), 18.09.2018, 1♀. 

Comments: Neoseiulella tiliarum was found on linden 
trees in Germany (Oudemans, 1930). Nesbitt (1951) rec-
orded it on apple, linden and pear trees in Canada. More 
recently, it has been found in many countries, including 
Turkey, on different plants (Swirski and Amitai 1982; 
Düzgüneş and Kılıç, 1983; Denmark and Rather, 1996). It 
feeds on tetranychid and eriophyoid mites (Jeppson et al., 
1975; Kozlowski and Kozlowska, 1991). 

Phytoseius finitimus Ribaga, 1904 

Phytoseius (Dubininellus) finitimus Wainstein, 1959 

Phytoseius finitimus Chant, 1959 

Phytoseius (Pennaseius) finitimus Pritchard and Baker, 
1962 

Pennaseius finitimus Schuster and Pritchard, 1963 

Phytoseius (Phytoseius) finitimus Denmark, 1966 

Material examined: Fifty two individuals of this species 
were found, on the underside of the leaves - Samsun, Ata-
kum, Güzelyurt (41°24'19.6"N 36°10'00.9"E), 25.07.2018, 

1♀, 1♂; 17.09.2018, 2♀♀; Çarşamba, Hacılıçay 

(41°14'08.9"N 36°41'27.2"E), 25.07.2018, 1♀; Ondokuz-
mayıs, Çetirlipınar (41°28'32.7"N 36°02'12.4"E), 

30.07.2018, 2♀♀; 17.09.2018, 2♀♀; Alaçam, Alparslan 

(41°36'53.1"N 35°36'21.2"E), 30.07.2018, 1♂; 
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17.09.2018, 2♀♀; Tekkeköy, Aşağıçinik (41°11'36.1"N 

36°29'00.7"E), 30.07.2018, 1♀; Alaçam, Akgüney 

(41°31'46.0"N 35°43'27.9"E), 31.07.2018, 1♂; Ondokuz-
mayıs, Erenköy (41°26'23.6"N 36°08'12.0"E), 31.07.2018, 

1♀; Ondokuzmayıs, Tepeköy (41°30'33.4"N 

36°01'50.4"E), 31.07.2018, 4♀♀; Yakakent, Kozköy 

(41°37'34.5"N 35°32'51.9"E), 17.08.2018, 4♀♀, 2♂♂; 
Tekkeköy, Aşağıçinik (41°11'36.1"N 36°29'00.7"E), 

17.08.2018, 4♀♀; Ayvacık, Yenice (41°03'18.5"N 

36°39'02.8"E), 18.08.2018, 1♂; Terme, Sarayköy 

(41°11'46.8"N 36°57'39.9"E), 18.08.2018, 4♀♀; Terme, 

Şeyhli (41°07'45.2"N 36°52'53.0"E), 18.08.2018, 2♀♀; 
Ondokuzmayıs, Yukarı Engiz (41°28'56.6"N 

36°03'28.9"E), 17.08.2018, 6♀♀; 17.09.2018, 1♀; Bafra, 

Gökçekent (41°33'05.0"N 35°51'31.1"E), 17.08.2018, 1♂; 

17.09.2018, 3♀♀; Vezirköprü, Köprübaşı (41°03'11.9"N 

35°30'57.8"E), 15.09.2018, 1♀; Alaçam, Geyikkoşan 

(41°37'12.6"N 35°36'28.7"E), 17.09.2018, 1♀; Tekkeköy, 

Sepetçiler (41°12'07.3"N 36°26'34.9"E), 18.09.2018, 3♀♀. 

Comments: This species is common in the USA, central 
and northern Europe, and Mediterranean countries 
(Peverieri et al., 2009; Miñarro and Kreiter, 2012). It has 
been reported from different plants in different parts of 
Turkey (Şekeroğlu, 1984; Faraji et al., 2011; Ozsisli and 
Çobanoğlu, 2011; Yeşilayer and Çobanoğlu, 2011; Kumral 
and Çobanoğlu, 2015; Akyazı et al., 2016; Çobanoğlu and 
Güldali, 2017; Soysal and Akyazı, 2018). Öksüz (2019) 
collected this species from beans, cucumbers, eggplants 
and potatoes on the Çarşamba and Bafra plains of Samsun 
Province, Turkey. Phytoseius finitimus is a generalist 
predator that feeds on eriophyid and tetranychid mites, 
other small arthropods and pollen (Jeppson et al., 1975; 
Pappas et al., 2013). 

Typhlodromus (Anthoseius) rapidus Wainstein and 
Arutunjan, 1968 

Typhlodromus (Neoseiulus) rapidus Arutunjan (1970) 

Mumaseius rapidus Abbasova (1972) 

Anthoseius (Amblydromellus) rapidus Arutunjan (1977) 

Anthoseius rapidus Beglyarov (1981) 

Amblydromella rapida Moraes et al. (1986) 

Material examined: Only one specimen of this species 
was found - a female on the lower leaf surface - Tekkeköy, 
Aşağıçinik (41°11'36.1"N 36°29'00.7"E) on 17.08.2018. 

Comments: Typhlodromus (Anthoseius) rapidus was first 
found on apple and oak trees in Russia (Wainstein and 
Arutunjan, 1968). Later it was reported from Betula spp. 
and Quercus spp. in Latvia (Salmane and Petrova, 2002). It 
was first collected in Turkey by Çobanoğlu (1997) on 
Coryllus sp. in İzmit. In the current study, it was found on 
walnut trees in Turkey for the first time. The Typhlodro-
mus species are included in the type III classification of 
McMutry and Croft (1997). 

Typhlodromus (Anthoseius) sp. 

Material examined: Only two males of this unidentified 
Typhlodromus species were collected - Samsun, Tekkeköy, 

Aşağıçinik (41°11'36.1"N 36°29'00.7"E), 17.08.2018, 1♂; 
Terme, Şeyhli (41°07'45.2"N 36°52'53.0"E), 18.08.2018, 

1♂. 

DISCUSSION 

A total of nine phytoseiid species were recorded in this 
study. This relatively high number of phytoseiid species 
indicates that walnut orchards in the Black Sea region, 
particularly unsprayed orchards, provide suitable habitat 
for the establishment and maintenance of phytoseiid di-
versity. To date, there have been few studies on phytosei-
id mites in walnut orchards in Turkey. This study repre-
sents the first in the Black Sea region on this subject. 
Kasap et al. (2008, 2009) recorded E. finlandicus, K. aber-
rans, Paraseiulus soleiger (Ribaga) and Typhlodromus 
(Anthoseius) bagdasarjani Wainstein and Arutunjan in 
walnut orchards in the Van Lake basin in eastern Turkey. 
Of them, E. finlandicus was common, especially in un-
sprayed orchards, and was observed feeding on harmful 
mites. Denizhan and Çobanoğlu (2009) investigated the 
eriophyoid mites and their predators in walnut orchards 
in Ankara Province of Turkey. In that study, E. finlandicus 
was observed feeding on eriophyoid mites. In another 
study on parks and green areas, Gökçe (2015) found E. 
finlandicus on walnut trees in Tekirdağ Province in north-
western Turkey. Euseius finlandicus was also found in 
Amphitetranychus viennensis (Zacher) colonies on walnut 
leaves in Iran (Rahmani et al., 2010). In another study in 
Iran on the distribution of phytoseiid mites, E. finlandicus, 
E. amissibilis Meshkov and Euseius sp. were observed 
feeding on the eriophyid mite, Aceria erinea (Nalepa), in 
walnut plantations (Hajizadeh and Mortazavi, 2015). 

Kabíček (2010) studied the population densities of phyto-
seiid mites on walnut trees, especially uncultivated and 
unsprayed trees, in summer in the Central Bohemia re-
gion of the Czech Republic. In that study, 8 phytoseiid 
species were collected, namely A. andersoni, E. finlandicus, 
Neoseiulella aceri (Collyer), N. tiliarum, Typhlodromus (T.) 
cotoneastri Wainstein, Typhlodromus (T.) pyri Scheuten, 
Paraseiulus triporus (Chant and Yoshida-Shaul) and Phy-
toseius turiacus Wainstein and Kolodochka, and their 
mean combined density was 1.4 mites per leaflet. Of the 
eight species, E. finlandicus (34.8%) was the most abun-
dant species, as in the current study. Another study was 
conducted in the Kashmir valley of India to determine the 
distribution and population densities of phytoseiid mites. 
The highest mean number of phytoseiids per leaf was 
recorded for E. pruni (=E. finlandicus) (5.3), followed by 
Amblydromella sp. (5.0) and E. vignus Rishi and Rather 
(4.0), and the lowest mean number was recorded for 
Anystis baccarum (L.) (1.5) (Rather et al., 2015). Sudo and 
Osakabe (2011) reported that many mite taxa commonly 
prefer to live on the lower leaf surfaces of wild vegetation. 
In the current study, the monthly mean phytoseiid num-
bers on the lower leaf surfaces were slightly more than 
twice the numbers on the upper leaf surfaces. 
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Some studies have demonstrated the efficacy of phytosei-
id mites against spider mites in walnut plantations. In a 
study by Welter et al. (2011), Galendromus occidentalis 
(Nesbitt) was released to control Tetranychus spp. in wal-
nut plantations in the King region of California. During the 
same study, Amblyseius similoides Buchellos and Pritchard 
and Euseius sp. were also observed in the plantations. The 
authors stated that G. occidentalis successfully controlled 
the spider mites. In another study, Mills et al. (2013) re-
ported that the spider mite, Tetranychus urticae Koch, had 
become a secondary pest in walnut plantations in Califor-
nia and that G. occidentalis and N. californicus were effec-
tive predators. Amblyseius similoides, E. stipulatus, E. quet-
zali McMurtry, E. tularensis Congdon, Metaseiulus 
(Metaseiulus) citri (Garman and McGregor) and Typh-
lodromus (Anthoseius) caudiglans Schuster were also 
found in the plantations. In addition, Khan et al. (2016) 
reported that in walnut plantations in India, T. urticae 
could be controlled by G. occidentalis, if the pest popula-
tion was not too high. 

CONCLUSIONS 

The high natural diversity of phytoseiid mites in the most-
ly unsprayed walnut orchards in Samsun Province in the 
Black Sea region of Turkey may include additional genetic 
diversity that could be usefully incorporated in IPM and 
organic control programs in tree crops, field crops and 
shadehouses. 
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ABSTRACT: Trombidium demirsoyi sp. nov. Sevsay and Buğa is described and illustrated from larvae collected as ect o-
parasites  on Zodarion thoni Nosek, 1905 and off-host from the soil in Çanakkale Province, Turkey. This is the first  record 
of a species of the spider family Zodariidae as a host for an ectoparasitic larva of a Trombidium Fabricius species. 

Keywords: Araneae, ectoparasite, host-parasite association, Parasitengona, Trombidiidae. 

Zoobank: http://zoobank.org/E711284A-83A1-45B0-8175-2124D285F553 

INTRODUCTION 

Parasitengona is one of the largest and most diverse mite 
groups. There are over 11 000 described (nominal) spe-
cies from more than 80 families and 14 superfamilies 
(Gabryś et al., 2011; Walter and Proctor, 2013). Mites of 
the family Trombidiidae (Acari: Parasitengona) are ecto-
parasitic in their larval stage and predatory in their ac-
tive, postlarval stages (deutonymph and adult). They feed 
on a variety of arthropods so may have economic im-
portance (Robaux, 1974; Welbourn, 1983). The genus  
Trombidium Fabricius, 1775 includes known 35 species  
widely distributed across the world, of which 12 are 
known only from larvae, 11 from active post-larval in-
stars, and 12 from both (Mąkol and Wohl tmann, 2012,  
2013; Liu and Zhang, 2016; Saboori et al., 2017). Six spe-
cies of the genus Trombidium have been reported from 
Turkey, of which three species, T. geniculatum, T.  
holosericeum and T. latum, are known only from the lar-
vae (Sevsay, 2017). 

Ectoparasitic larvae of Trombidium spp. have been rec-
orded from a variety of arthropod hosts, including Arane-
ae, Coleoptera, Dermaptera Diptera, Hemiptera, Hyme-
noptera, Lepidoptera, Mecoptera, Orthoptera, Opiliones 
and Pseudoscorpiones, and Thysanoptera (Tomić et al., 
2015; Felska et al., 2018). The spider families Linyphiidae,  
Philodromidae, Tetragnathidae and Theridiidae are com-
mon hosts for larvae of Trombidium brevimanum (Berlese, 
1912), which is restricted to arachnids (Mąkol and Felska,  
2011). Trombidium spp. have been recorded as parasitic  
on thirteen spider families, namely Agelenidae, Aran ei-
dae, Argiopidae, Clubionidae, Corinnidae, Dictynidae,  
Linyphiidae, Lycosidae, Philodromidae, Pisauridae,  
Tetragnathidae, Theridiidae and Thomisidae (Welbourn 
and Young, 1988; Fain and Jocqué, 1996; Felska et al., 
2018).  

This report is the first record of the spider family Zo-
dariidae as a host for ectoparasitic Trombidium Fabricius 
larvae.  This study aimed to describe a new species of 
larval Trombidium Fabricius, 1775 (Acari: Trombidiidae) 

collected from males of Zodarion thoni Nosek, 1905 
(Araneae: Zodariidae) and also free living in the soil. 

MATERIALS AND METHODS 

Two adult mal e spiders were collected in pitfall traps  
(39°32'12''N, 26°33'52''E, 70 m a.s.l.) in Çanakkale Prov-
ince, Turkey. The six engorged Trombidium larvae were 
treated with 10% KOH before clearing and mounting on 
glass microscope slides, using Hoyer’s medium (Walter 
and Krantz, 2009). Their measurements were taken and 
the drawings were done by using a BX63 phase contrast 
Olympus microscope equipped with a drawing tube,  and 
the digital photographs were taken with a DP73 camera 
mounted on the microscope. The three specimens used 
for scanning electron microscope (SEM) studies were 
preserved in 95% alcohol, dehydrated in a graded alcohol  
series, transferred to hexamethyldisilazane (Fluka Chemi-
cals) and then imaged with an FE-SEM (FEIQUANTA 450).  
The terminology and abbreviations follow Mąkol (2007),  
and measurements are given in micrometers (μm). The 
type material is deposited in the Acarology Laboratory of 
Erzincan Binali Yıldırım University, Erzincan, Turkey  
(EBYU). 

RESULTS 

Family Trombidiidae Leach, 1815 

Genus Trombidium Fabricius, 1775 

Type species. Acarus holosericeus Linneaus, 1758 

Trombidium demirsoyi sp. nov. Sevsay and Buğa 

Diagnosis 

Larvae: Hypostomalae setae (bs= subcapitular setae) 
short in the shape of crown, with equal length, finger-like 
protrusions. Solenidion on tarsus I situated at ca. 2/3 
length of the segment. Setae on scutellum situated at half 
length of the sclerite. AM setae nude. 

Post larval instars unknown. 
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Description 

Larva (n = 11): Measurements are given in Tabl e 1 (the 
given measurements are average values from six speci-
mens). Live specimens red, and with dark red eye spots. 

Gnathosoma.  Hypostomalae setae (bs) s tout, crown-like,  
regularly arranged, distally ca. 10 equal length, finger-like 
protrusions (Figs 1, 8, 9). Cheliceral blade curved posteri-
orly, with a small distal tooth-like process on the internal  
edge of blade. Subcapitulum punctate. Palptibial claw 
divided entire length. Palpal femur with one nude seta.  
Palptibia with three setae; two barbed setae (proximal  
seta distinctly longer than the distal seta), and one nude 
seta shorter than the others. On palpal tarsus; one long 
seta with distinct barbs, two short setae with short and 
sparse barbs, two eupathidia and a solenidion (Figs 2, 10).  
The pedipalp formula: 0-N-0-BBN-BBBζζω(?ω). 

Idiosoma. Scutum and scutellum porous on the whole 
surface. Scutum rounded anteriorly, posterior border 
straight and posterior corners rounded (Fig. 3). Anterior 
part of scutum longitudinally striated and continues  
slightly to rear of chitinous bar (tear-like). Setae; AM nude 
(Fig. 11), AL covered with very fine setulae, PL  barbed.  
Sensilla (S) located at equal distance to AL and PL setae.  
Scutellum bears one pair of barbed c1 setae (45-52) situ-
ated at the middl e of the sclerite. Scutum and scutellum of 
the same width (Fig. 12). Two pairs of eyes at the level of 
posterior edge of scutum. Anterior lens larger in diameter 
than the posterior lens (anterior 10, posterior 7). All dor-
sal setae with barbs. Setae in rows C-F situated on small 
sclerites, with barbs covering the whole shaft. Setae h1  

located on a common sclerite. fD formula: (2)4-6-4-4-2.  

Ventral surface of idiosoma with one pair of intercoxal  
setae (3a) between coxae III (Fig. 4). Coxal fields punctate.  
fCx= NBN-BB-B (including supracoxal seta). Supracoxala 
and seta 1a smooth (forked on the right side of the holo-
type), 1b  distinctly barbed. Setae on coxae II and III 
barbed. fV = 4u-2-2. 

Legs. Leg segmentation formula: 6-6-6. Leg setal formula: 
Leg I (Fig. 5): Tr (1n)- Fe (5n)- Ge (4n,  2σ, 1κ,)-Ti (5n, 2φ,  
1κ)- Ta (16n, 1ω, 1ε, 2ζ). Leg II (Fig. 6): Tr (1n)- Fe (4n)- 
Ge (3n, 1 σ, 1κ)- Ti (4n, 2φ)- Ta (12n, 1ω, 1ε). Leg III (Fig.  
7): Tr (1n)- Fe (5n)- Ge (3n, 1σ)- Ti (5n)- Ta (11n).  

Solenidion (ω) on tarsus I situated at ca. 2/3 length of the 
segment. The posterior claw on tarsus III modified, re-
duced in length and slightly displaced towards the lateral  
side of tarsus. Tarsus III with short ensiform seta and an 
accessory sword-like seta. The stylostome (a feeding ca-
nal formed within the host tissues) of the engorged larvae 
quite distinctive (Fig. 13). 

Type material 

Holotype and paratypes larvae were collected from two 
adult male Zodarion thoni (one larva from one spider and 
four larvae from the other) captured by pitfall trapping,  
and six larvae, off -host, were extracted from soil samples  
with a Berlese funnel. All specimens were collected from 

the same field in Çanakkale Province, Turkey by M. Elver-
ici on 6 June, 2016. He also identified the spider. 

Etymology 

This species is named in honour of Emeritus Professor Ali 
Demirsoy (Hacettepe University) for his efforts to develop 
entomology, evolutionary biology and zoology in Turkey.  

DISCUSSION 

Trombidium demirsoyi sp. nov. Sevsay and Buğa differs  
from all other species of Trombidium in the shape of its bs 
setae. There are three different shapes of hypostomalae 
setae (bs) in Trombidium (Mąkol, 2002). The first type is  
simple, with several branches and with slightly thickened 
and apically narrowing stem. The second type is stout,  
terminating brush-like. The third type is in the shape of a 
truncate calyx, with ca. 10-14 finger-like, sharply termi-
nated protrusions of different length distally. Species with 
the third type are Trombidium holosericeum (L., 1758), T.  
geniculatum (Feider, 1955) and T. latum C.L. Koch, 1837.  
Trombidium demirsoyi sp. nov. is most similar to T. latum 
but differs from these species in the following character 
states: crown shaped setae bs with ca. 10 equal length,  
finger-like protrusions distally (vs. bs in the shape of ca-
lyx, finger-like protrusions differ in length in distal part,  
the number of protrusions is ca. 13-15 in T. holosericeum,  
ca. 11-12 in T. geniculatum, both of which have stouter 
hypostomalae setae, whereas T. latum hypostomalae has  
ca. 10 slenderer protrusions. The other differences in-
clude shorter bs (6.5-7.2 vs.14-22); AM setae nude (vs. 
barbed), shorter AM (36-45 vs. 53-65); scutum and scutel-
lum of equal width (vs. wider scutellum); h1 on a common 
sclerite (vs not located in T. latum) and shorter h1 (70 vs. 
88-105); shorter LSS (100-108 vs. 131-153); shorter ASB 
(69-77 vs. 87-97); more barbed setae on palp tarsus (3 vs. 
1-2); and solenidion (ω) on tarsus I situated at ca. 2/3  
length of the segment in T. demirsoyi sp. nov. (vs. 1/4 

length of the segment in others) (Mąkol, 2001, 2002,  
2005). 

The larvae of Trombidiidae occur most frequently on 
spiders where they attach to the prosoma and opisthoso-
ma, with an apparent tendency to occupy sites close to the 
pedicel (Mąkol and Felska, 2011). Trombidium demirsoyi  
sp. nov. had the same attachment sites. One larva was  
attached to the pedicel of its host whereas four larvae 
from another host were attached close to pedicel. 
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Table 1. Morphometric data for the larvae of Trombidium demirsoyi sp. nov. 

Characterz Holotype Paratype 1 Paratype 2 Paratype 3 Paratype 4 Paratype 5 Mean 

L 498 617 968 501 - - 646 
W 344 423 701 442 - - 478 

L/W 1.44 1.45 1.38 1.33 - - 1.40 

AA 58 66 50 56 - - 58 
AW 102 94 92 97 92 94 95 

PW 100 96 98 99 94 95 97 

SB 72 67 68 68 63 64 67 
ASB 76 76 77 77 69 77 75 

PSB 36 35 35 36 35 33 35 

SD 112 111 112 113 104 100 109 
AP 32 30 30 29 27 27 29 

AM 43 34 43 45 36 37 40 

AL 45 42 43 47 36 40 42 
PL 63 60 61 60 51 57 59 

PL/AL 1.4 1.42 1.42 1.28 1.42 1.42 1.39 

S 70 70 64 49 61 59 62 
MA 40 37 39 40 40 41 40 

HS 42 49 43 43 43 43 44 

LSS 108 108 106 107 100 104 106 
SL 48 48 52 53 41 42 47 

SS 25 29 28 28 25 28 27 

DS_MIN 33 35 32 35 32 - 33 
DS_MAX 49 49 48 55 46 - 49 

bs 7.2 6.6 7.2 6.5 6.9 6.5 6.7 

Cx_I 48 47 47 49 47 58 49 
Tr_I 32 32 32 33 33 27 32 

Fe_I 40 45 43 42 43 38 42 

Ge_I 27 27 27 26 26 28 27 
Ti_I 36 39 32 36 35 36 36 

Ta_I 54 62 56 63 58 59 59 

LEG I 237 252 237 249 242 246 244 
Cx_II 47 49 48 51 52 52 50 

Tr_II 33 37 34 32 31 29 33 

Fe_II 41 41 40 43 42 37 41 
Ge_II 26 24 23 23 23 22 24 

Ti_II 31 37 32 35 32 35 34 

Ta_II 56 54 51 57 55 56 55 
LEG II 234 242 228 241 235 231 235 

Cx_III 48 51 50 47 48 - 49 

Tr_III 35 34 32 29 31 - 32 
Fe_III 43 47 40 44 38 - 42 

Ge_III 21 22 23 19 22 - 21 

Ti_III 38 40 - 42 35 - 39 
Ta_III 48 49 - 51 46 - 49 

LEG III 233 243 145 232 220 - 215 

IP 704 737 610 722 697 477 658 
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Fıgures 1-4. Trombidium demirsoyi sp. nov. (Larva). 1. Gnathosoma, 2. Palp, 3. Idiosoma (dorsum), 4. Idiosoma (venter). 
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Figures 5-7. Trombidium demirsoyi sp. nov. (Larva). 5. Leg I, 6. Leg II, 7. Leg III. 
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Figures 8-9. Trombidium demirsoyi sp. nov. (Larva). 8. Hypostomalae seta (bs), SEM micrograph, 9. Hypostomalae seta 
(bs), light microscope. 

 

 

Figures 10-11. Trombidium demirsoyi sp. nov. (Larva). 10. Palp, ventral aspect, 11. AM setae. 

 

 

Figures 12-13. Trombidium demirsoyi sp. nov. (Larva). 12. Scutum and scutellum, SEM micrograph, 13. Stylostome, light 
microscope. 
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ÖZET: Tunceli (Türkiye) il sınırları içerisinde yer alan Pülümür Vadisi’nden alınan döküntü ve toprak örneğinden tespit 
edilen Stigmaeus pulumurensis sp. nov. bilim dünyası için yeni olarak tanımlanmıştır. Ayrıca türün çizimleri ve faz kont-
rast mikroskop görüntüleri verilmiştir. Yeni tür; apodemal işaretin varlığı, f1 ile h1-3 kılları haricindeki diğer dorsal vücut 
kıllarının çizgili integüment üzerinde yer alması ve suranal plağın tam yapılı olması ile Stigmaeus tokatensis Dönel, Do-
ğan, Sevsay ve Bal türüne benzemektedir. Bununla birlikte, IV. bacak genusunda bir kılın eksik olması, prodorsumun ön 
yan kenarları ile genital plakların yanlarında benekli desenlerin bulunması ve aggenital kılların ayrı plaklar üzerinden 
çıkması ile S. tokatensis’ten farklılık göstermektedir. 

Anahtar Kelimeler: Akar, Stigmaeidae, Pülümür, Raphignathoidea, tanımlama, yeni tür. 

Zoobank: http://zoobank.org/780A1A40-A07E-463D-83EF-C2A22D7C53C6 

 
A new species of the genus Stigmaeus Koch (Acari, Stigmaeidae) from Pülümür Valley (Turkey)

ABSTRACT: Stigmaeus pulumurensis sp. nov. collected in soil and litter samples taken from Pülümür Valley in Tunceli 
(Turkey), was described as new to the science. In addition, drawings and phase contrast microscopic images of the new 
species were given. The new species resembles Stigmaeus tokatensis Dönel, Doğan, Sevsay and Bal by the presence of 
apodemal marking, all dorsal setae except setae f1 and h1-3 on the striated integument and suranal shields entire. Howev-
er, it differs from the latter by: the absence of one setae on genu IV, the presence of punctuated patterns on the both sides 
of the prodorsum and the genital shield, and the location on the different shields of aggenital setae. 
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GİRİŞ 

Trombidiformes takımında yer alan raphignathoid akar-
lar, dünyanın en eski akar gruplarından birini oluştur-
maktadır. Geniş bir dağılışa sahip olan bu grubun, şimdiye 
kadar 11 familyası (Fan ve Zhang, 2005) bilinmektedir. 
Bu akarlar, çoğunlukla Palearktik, Nearktik, Afrotropikal 
ve Oriental bölgelerden bilinmekte, Neotropikal bölgeden 
ise daha az bilinmektedir (Fan ve Zhang, 2005). 

Stigmaeidae familyası 33 cins ve 600’den fazla türü ile 
raphignathoid akarlar içinde en kalabalık grubu oluştur-
maktadır (Fan vd., 2016, 2019; Stathakis vd., 2019). Ül-
kemizde ise şimdiye kadar raphignathoid akarların sekiz 
familyasının kaydı verilmiştir. Bu sekiz familya içerisinde 
11 cins ve tanımlanan 118 türü ile Stigmaeidae en zengin 
grubu oluşturmaktadır. Stigmaeidae içinde yer alan Stig-
maeus cinsi ise kaydedilen 46 tür ile çeşitlilik açısından ilk 
sırada yer almaktadır (Akyol, 2019; Doğan, 2019a,b). 

Pülümür Vadisi, Avcı Dağları’nın eteklerinden doğan ve 
güneye doğru uzanan Pülümür Çayı’nın geçtiği dar ve dik 
bir vadidir. Pülümür Çayı’nın iki tarafı zengin orman örtü-
sünün yanı sıra küçük şelaleler ve kayalık dik yamaçlar-

dan oluşur (Işık, 2012; Köksal ve Ulaşoğlu, 2012; Anonim, 
2019). Pülümür Vadisi; akarsu ekosistemi, orman ekosis-
temi, mera ekosistemi, step ekosistemi, kaya ekosistemi 
gibi farklı ekosistemlere sahiptir. Bölgedeki bu ekosistem-
lerin çeşitliliği ve daha küçük ölçekte habitatların çeşitlili-
ği, kuşkusuz biyolojik çeşitliliğin kaçınılmaz bir parçasını 
teşkil etmektedir. Bu çalışmada, topoğrafya ve görüntü 
açısından eşsiz bir doğa parçası olan Pülümür Vadisi’nden 
yeni bir Stigmaeus türü tanımlanmıştır. 

MATERYAL VE YÖNTEM 

Pülümür Vadisi’nden alınan toprak, döküntü, ağaç kabuğu 
ve yosun örnekleri naylon torbalara konularak etiketlenip 
laboratuvara getirilmiştir. Akar örneklerinin toplanması, 
ayıklanması, preparasyonu ve saklanmasında daha önce 
Fan ve Zhang (2005), Doğan (2006), Walter ve Krantz 
(2009) tarafından belirtilen yöntemler izlenmiştir. Bütün 
ölçümler mikrometre (µm) olarak verilmiştir. Metinde 
geçen ölçümlerde ilk verilen değer holotip, parantez içeri-
sinde verilen değer ise paratip ölçümünü göstermektedir. 
Türün vücut bölgeleri ile vücut ve bacak kıllarının isim-
lendirilmesinde Grandjean (1944) ve Kethley (1990) 
tarafından önerilen sistem kullanılmıştır. 
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Şekil 1. Stigmaeus pulumurensis sp. nov. (Dişi). A. Üstten görünüm, B. Alttan görünüm. 

BULGULAR 

Familya: Stigmaeidae Oudemans, 1931 

Cins: Stigmaeus Koch, 1836 

Tip Türü: Stigmaeus cruentus Koch, 1836 

Stigmaeus pulumurensis sp. nov. 

Dişi (Şekil 1-6) 

Vücut uzunluğu 321 (347), genişliği ise 147 (157). 

Gnatozoma 58 (60), keliser 75 (78), palp 62 (66) uzunlu-
ğundadır. Palp beş segmentli ve palp trokanterinden palp 
tarsusuna doğru kılların sayısı şu şekildedir: 0, 3, 2, 2+1 
tırnak+1 yardımcı tırnak, 4+1ω+1 diken şeklinde öpatidi-
yum+1 bazalda kaynaşmış uçta çatallanmış terminal öpa-
tidiyum (Şekil 2B). Subkapitulum kıllarının uzunlukları ve 
aralarındaki mesafeler şöyledir; m 12 (13), n 26 (26), m–
m 15 (18), n–n 31 (31), m–n 10 (11). 

Dorsal integüment çizgilidir (Şekil 1A). vi kıllarının çıktığı 
kısımda çizgilenme kaybolmaktadır (Şekil 5). Propodo-
zomanın ön yan kenarları benekli desen ile kaplıdır. Apo-
demal işaret vardır. Göz ve göz ardı cisim yoktur. Prodor-
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sumun ön yan kenarlarında benekli desenler bulunur. Çift 
haldeki interkalar plaklar üzerinde f1 kılları yer almakta-
dır. Suranal plak bütün halde ve üç çift suranal kıl (h1-3) 
taşımaktadır. Diğer sırt kılları çizgili integüment üzerin-
den çıkmaktadır. Humeral plaklar yoktur. Sırt kıllarından 
ve, sce, c2 sivri uçlu ve çentiksidir. Diğer kıllar ise uca doğ-
ru hafif çentikli yapıdadır (Şekil 2A). Sırt kıllarının uzun-
lukları ve aralarındaki mesafeler şöyledir; vi 12 (13), ve 
39 (42), sci 19 (18), sce 39 (41), c1 12 (13), c2 43 (42), d1 
13 (13), d2 11 (13), e1 12 (12), e2 14 (14), f1 25 (29), h1 23 
(21), h2 26 (30), vi–vi 17 (20), ve–ve 24 (25), vi–ve 13 (11), 
sci–sci 39 (38), ve–sci 45 (49), sce–sce 112 (111), sci–sce 
35 (37), c1–c1 49 (52), d2–d2 103 (101), c1–d1 53 (53), c1–
d2 51 (51), d1–d1 36 (?), d2–d1 32 (32), e2–e2 71 (73), d2–e2 
56 (60), d1–e1 38 (40), d1–e2 48 (51), e1–e1 24 (26), e2–e1 
22 (23), f1–f1 42 (44), e1–f1 35 (38), e2–f1 27 (32), f1–h1 33 
(32), f1–h2 31 (27), h1–h1 27 (29), h2–h2 50 (51), h1–h2 9 
(8), h3–h3 63 (64). 

 

Şekil 2. Stigmaeus pulumurensis sp. nov. (Dişi). A. Bazı sırt 
kılları, B. Palp, C. Anogenital bölge. 

Koksisternal plaklar bölünmüş ve üzerinde 1a, 3a ve 4a 
kıllarını taşımaktadır (Şekil 1B). Bu kılların uzunlukları ve 
aralarındaki mesafeler şöyledir; 1a 21 (22), 3a 19 (19), 4a 
18 (18), 1a–1a 23 (24), 3a–3a 40 (38), 4a–4a 35 (32). Üç 
çift aggenital kıl vardır. Genital plakların yanlarında be-
nekli desenler bulunur. ag1 ve ag2 ayrı plaklar üzerinden, 
ag3 ve ag4 ise aynı plak üzerinden çıkmaktadır. Üç çift 
genital ve üç çift pseudanal kıl bulunur (Şekil 2C, 6). Bu 
kılların uzunlukları şöyledir; g1 5 (6), g2 9 (10), g3 18 (17), 
ag1 10 (10), ag2 11 (9), ag3 13 (12), ps1 22 (25), ps2 21 
(21), ps3 11 (12). 

Şekil 3. Stigmaeus pulumurensis sp. nov. (Dişi). A. I. bacak, 
B. II. bacak. 

Şekil 4. Stigmaeus pulumurensis sp. nov. (Dişi). A. III. Ba-
cak, B. IV. Bacak. 

Bacak uzunlukları sırasıyla; I.B 125 (127), II.B 100 (96), 
III.B 105 (106), IV.B 113 (117) µm’dir. Bacak parçaları 
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üzerindeki kılların dağılımı ise şöyledir; koksa: 2–2–2–2, 
trokanter: 1–1–2–1, femur: 6–6–3–2, genu: 5(+1κ)–4–2–
2, tibiya: 5(+1+1φ)–5(+1φρ)–5(+1φρ)–5(+1φρ), tar-
sus: 13(+1ω)–9(+1ω)–7(+1ω)–7(+1ω) (Şekil 3, 4). 

Şekil 5. Stigmaeus pulumurensis sp. nov. (Dişi). Prodor-
sum. 

Tip Örnekleri: Holotip ♀, söğüt (Salix sp.) kavuğundan 
döküntü ve toprak, Zağge mevkii, Pülümür Vadisi, Türki-
ye, 39°18'05.1''K, 39°46'39.8''D, 1169 m, 27.10.2018. 
Paratip ♀, holotip ile aynı lokaliteden toplanmıştır. 

Etimoloji: Türe, bulunduğu yerin (Pülümür Vadisi) ismi 
verilmiştir. 

Şekil 6. Stigmaeus pulumurensis sp. nov. (Dişi). Anogeni-
tal bölge. 

TARTIŞMA 

Bu tür; apodemal işaretin varlığı, f ve h kılları haricindeki 
diğer dorsal vücut kıllarının çizgili integüment üzerinde 
yer alması ve suranal plağın tam yapılı olması ile Stig-
maeus tokatensis Dönel, Doğan, Sevsay ve Bal türüne ben-
zemektedir (Dönel vd., 2012). Yeni türün bacak parçala-
rındaki kıl donanımı, S. tokatensis ile genel olarak örtüşse 
de, IV. bacak genusunda bir kılın eksik olması, vi kıllarının 
çıktığı bölgede, integümentin çizgili yapısının kaybolarak 
plak benzeri bir görünümün ortaya çıkması, prodorsu-
mun ön yan kenarları ile genital plakların yanlarında be-
nekli desenlerin bulunması ve aggenital kılların ayrı plak-

lar üzerinden çıkması ile S. tokatensis’ten farklılık göster-
mektedir. 

Teşekkür 

Bu çalışma, 118Z469 numaralı projeyle, Türkiye Bilimsel 
ve Teknolojik Araştırma Kurumu (TÜBİTAK) tarafından 
desteklenmiştir. 
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First report of abnormal morphology in the tick Dermacentor dissimilis (Acari: Ixodidae) and 
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ABSTRACT: A total of 10 females and 6 males of Dermacentor dissimilis were collected from horses and cows in Nicara-
gua. Four of these females presented malformations, while two nymphs were in the process of molting to adult. Further 
studies are necessary to find out whether this phenomenon is widespread among D. dissimilis specimens, and what the 
reasons for such malformations could be. Moreover, further research is necessary to better understand the life-cycle of D. 
dissimilis. 

Keywords: Dermacentor dissimilis, malformations, ectromely, two-hosts tick. 

Zoobank: http://zoobank.org/8E6DFF9F-783C-4FEE-93AC-C3DE309A51B8 

Anomalies in ticks seem to occur at low frequency in the 
nature, which could be of interest in taxonomic and eco-
logical studies (Nowak-Chmura, 2012; Buczek et al., 
2017). Anomalies and malformations in ticks were de-
scribed over 100 years ago and among the first descrip-
tions is the presence of a supernumerary eye in Hyalom-
ma sp., absence of the left I leg in Amblyomma sp., and 
atrophy of the right IV leg in Ixodes hexagonus (Neumann, 
1899). With the passing years, new malformations were 
reported and posteriorly classified as general malfor-
mations, that include gynandromorphism, and local 
anomalies in the idiosome and appendages (Campana-
Rouget 1959a,b). Currently, malformations and anomalies 
have been described in the genera Argas, Ornithodoros, 
Amblyomma, Dermacentor, Haemaphysalis, Hyalomma, 
Ixodes, and Rhipicephalus (Labruna et al., 2002; Buczek et 
al., 2017). 

The genus Dermacentor Koch, 1844 comprises 40 species 
of ticks (Yunker et al., 1986; Apanaskevich and Bermúdez, 
2013; Guzmán-Cornejo et al., 2016). In this genus, mal-
formations such as gynandromorphism have been report-
ed in D. andersoni, D. occidentalis and D. reticulatus (Hom-
sher and Yunker, 1981; Oliver and Delfin, 1967; Chitimia-
Dobler and Pfeffer, 2017), and local anomalies in D. an-
dersoni (Dergousoff and Chilton, 2007; Chitimia-Dobler 
and Pfeffer, 2017), D. atrosignatus (Robinson, 1920), D. 
niveus, D. marginatus, D. reticulatus (reported as D. pictus) 
(Campana-Rouget, 1959b). All these species are from the 
Nearctic and Palearctic ecozones, and there is no infor-
mation about these phenomena in Neotropical species. 

In Central America eight species of Dermacentor are 
known (Yunker et al., 1986; Apanaskevich and Bermúdez, 
2013; Guzmán-Cornejo et al., 2016). With the exception of 
D. nitens, a one-host tick parasitizing mainly horses, little 
is known about the other species in this region. Among 
these, D. dissimilis was initially described in southern 

Mexico and subsequently reported in Guatemala, Hondu-
ras, El Salvador and Nicaragua (Yunker et al., 1986; 
Bermúdez et al., 2015). Along with D. nitens, this species 
was included in the former genus Anocentor (Camicas et 
al., 1998; Guglielmone et al., 2003), and some authors 
referred to D. dissimilis as having a one-host life cycle 
(Kohls and Dalmat, 1952). 

With the objective of providing more information about D. 
dissimilis, we report for the first time morphological 
anomalies in this species, and also provide additional 
information of the nymph to adult molt on the host. This 
corresponds to the first finding of this phenomenon in 
Dermacentor of Centro America (Neotropical ecozone). 

As part of an investigation on ticks parasitizing livestock 
in Central America, ticks were collected from the Depart-
ments Jinotega and Nueva Segovia, Nicaragua, during the 
years 2015-2019. Fifteen horses and 7 cows were exam-
ined and ticks were removed from the neck, mane and 
around the ears of 3 horses and 2 cows and were pre-
served in 80% ethanol.  Ticks were collected under the 
supervision and permission of the animal owners and 
transported to the Research Department in Medical En-
tomology of the Gorgas Memorial Institute of Health Stud-
ies in Panama for identification. A permit was obtained 
from the Ministry of the Environment (SIM/A-5-19) to 
conduct this study. Ticks were deposited in the Ectopara-
sites Collection of the Zoological Collection "Dr. Eustorgio 
Méndez" of the Gorgas Memorial Institute of Health Stud-
ies (AE-CoZEM-ICGES). 

Ticks were examined under the stereomicroscope (Leica 
MZ125) and photographed using the coded stereoscope 
microscope (Leica M205A). The specimens were identi-
fied according to the taxonomic key of Yunker et al. 
(1986) and confirmed by comparison with the original 
descriptions of D. dissimilis (Cooley, 1947; Kohls and Dal-
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Figure 1. Dorsal view of Dermacentor dissimilis female 
with atrophy in right leg III (arrow a) and asymmetry of 
scutum (arrow b). 

 
Figure 2. Ventral view of Dermacentor dissimilis female 
with atrophy in right leg III and asymmetry of scutum. 

 
Figure 3. Dorsal view of Dermacentor dissimilis female 
with bifurcation in the posterior margin of the idiosoma. 

mat, 1952). In order to categorize the anomalies, we fol-
lowed the suggestion of Campana-Rouget (1959a,b). 

Overall 10 females and 6 males of D. dissimilis were col-
lected from three horses and two cows. The data collec-
tion of these specimens were: 2♀♀, 2♂♂ Nicaragua: 
Jinotega, San José de Las Latas. 1200m. 
13°3'13"N   85°56'3"W. 13 March 2015. Ex: Horse. Col: S. 
Bermúdez, L. Mejía, L. Hernández. 1 N, 6♀♀, 3♂♂ NICA-
RAGUA, Jinotega, February 28, 2019. Ex: Horse. Col: S. E. 
Pérez. 2♀♀, 1♂ NICARAGUA, Nueva Segovia, March 10, 
2019. Ex: Cow. Col: S. E. Pérez. 

Abnormalities were found in: ♀ No. 1: JINOTEGA, San José 
de Las Latas. 1200m. March 13, 2015. Ex: Horse. Col: S. 
Bermúdez, L. Mejía, L. Hernández. ♀ JINOTEGA. February 
28, 2019. Ex: Horse. Col: S. E. Pérez. ♀ No. 3: JINOTEGA. 
March 10, 2019. Ex: Cow. Col: S. E. Pérez. ♀ No. 4: 
JINOTEGA. March 10, 2019. Ex: Cow. Col: S. E. Pérez. 

Female 1 exhibited an atrophied right leg III and asym-
metry of scutum (Figs 1, 2); female 2 showed bifurcation 
in the posterior margin of the idiosoma (Fig. 3); female 3 
presented several abnormalities in the right side, includ-
ing atrophied of leg III and ectromely in coxa III and leg IV 
and atrophy of the left leg IV (Figs 4, 5); female 4 showed 
an atrophy of the right leg IV (Fig. 6). 

In addition, two nymphs were collected in the process of 
molting to adults. The data collection of these nymphs is: 
NICARAGUA, Nueva Segovia. March 10, 2019. Ex: Cow. 
Col: E. Pérez. NICARAGUA, Jinotega. February 28, 2019. 
Ex: Horse. Col: E. Pérez. In regard to these specimens, in 
one nymph there are evidences of female characteristics, 
as a short scutum, presence of porose areas and similar 
size in coxae (Fig. 7); while the other nymph shows char-
acteristics of males, evidenced in the presence of a large 
scutum (Figs 8, 9). 

This is the first report of malformation in D. dissimilis and 
complements the information of malformations in ticks 
from Neotropical Regions (Rivera-Paéz et al., 2017). Out 
of four females, three showed local anomalies and one 
general anomaly. Ectromely and atrophies in legs have 
been reported in several species of ticks (Nowak-Chmura, 
2012; Kar et al., 2015). Malformations seem to be rare 
phenomena, since only occurring in low percentages 
among the population (Chitimia-Dobler et al., 2017). For 
example, Guglielmone et al. (1999) revised a large series 
of ticks (n=64,473) in Argentina, but found abnormalities 
in 62 (≈1%), and Muñóz-Leal et al. (2018), found gynan-
dromorphism in one specimen out of 92 Amblyomma 
parvitarsum examined, showing that malformations are 
either not noticed or that these kind of observations are 
usually not published. 

It is possible that the origin of malformations in ticks is 
heavily debated and could be related to physical damage 
and injuries, congenital mutations, interspecies hybrids or 
to environmental factors (Campana-Rouget, 1959a; To-
vornik, 1987; Nowak-Chmura, 2012; Buczek et al., 2017; 
Chitimia-Dobler et al., 2017). Moreover, malformations 
can lead to other abnormalities on the body of ticks, e.g., 
loss of legs can lead to deformities of the idiosome 
(Nowak-Chmura, 2012; Kar et al., 2015). 
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Figure 4. Ventral view of Dermacentor dissimilis female 
with atrophy in right leg III and ectromely in coxa III (ar-
rows a and b), ectromely in right leg IV (arrow c), and 
atrophy of the left leg IV (arrow d). 

 
Figure 5. Dorsal view of Dermacentor dissimilis female 
with atrophy in right leg III and ectromely in coxa III, 
ectromely in right leg IV, and atrophy of the left leg IV. 

 
Figure 6. Ventral view of Dermacentor dissimilis female 
with atrophy of the right leg IV. 

Dermacentor dissimilis is a parasite of ungulates and is 
irregularly distributed in areas with temperate climate 
from Mexico to Nicaragua (Yunker et al., 1986; Bermúdez 
et al., 2015; Guzmán-Cornejo et al., 2016). The fact of 
extracted and preserved nymphs molting to adult directly 
on the host, reaffirms previous assumptions about its 
one-host life-cycle (Cooley, 1947; Kohls and Dalmat, 
1952). However, Cooley (1947) and Kohls and Dalmat 
(1952) who observed nymphs and adults feeding on ani-
mals, did not reported any molting of the ticks. Thus, the 
present work confirms that at least the second molt oc-
curs on the host, although it is not possible to affirm that 
it is a one-host tick. So far, the larva of D. dissimilis has not 
been described (Guglielmone et al., 2014). 

In our study few specimens of D. dissimilis were observed; 
thus, additional studies could give more information 
about the biology of this scarcely studied tick. With regard 
to malformations, it is likely that they are more frequent 
than previously thought, either because they are not rec-
ognized or because they are not considered in scientific 
reports. Further studies are also necessary to find and 
describe the larval stage of this species and to find out 
whether D. dissimilis is a one-host tick. 
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ABSTRACT: We report the parasitism of a male of Amblyomma mixtum and a molt nymph-adult of Rhipicephalus mi-
croplus in Darién, Panamá. These data increase the number of tick species that parasitize free-living jaguars in Panama 
and add information on the environmental conditions that favor the parasitism of A. mixtum and R. microplus. 

Keywords: Environment, Panthera onca, Amblyomma mixtum, Rhipicephalus microplus, new tick-host record. 

Zoobank: http://zoobank.org/3370EC75-2415-43F1-A131-1B0A3A50F776 

Jaguars, Panthera onca (Linnaeus), are the largest species 
of Felidae in America and the only of the genus Panthera 
in this continent (Sunquist and Sunquist, 2002). These 
predators occupy different environments from the 
southwest of the United States to northern Argentina; 
however, its distribution and population has been re-
duced by habitat loss and hunting (Loveridge et al., 2010). 
In Panama, the jaguars maintain a discontinuous distribu-
tion, living in regions ranging from 0 to 3000 meters 
above sea level, both in mature forests, as in secondary 
forests and in buffer areas near parks and nature reserves 
(Meyer et al., 2019; Moreno et al., 2016). Being a flagship 
species, in Panama jaguars are mainly studied to deter-
mine their ranges of distribution, abundance, density, 
ecology and potential conflicts with humans, which are 
designed for the conservation of the species in different 
countries (Moreno, 2006; Moreno et al., 2016). In con-
trast, there are few works designed to estimate the para-
sitic load that these animals can hold. 

In general, since predators are in close contact with their 
prey, they can carry ticks of their own species or those of 
their prey (Samish and Rehacek, 1999). Under these cir-
cumstances, their wide home range exposes to a greater 
variety of tick species. With the purpose of increasing the 
knowledge of ticks that parasitize jaguars, this work pre-
sents new data obtained from a specimen captured and 
equipped with a GPS collar in a region of the province of 
Darién where patches of forests with pastures and stub-
ble collide. The specimen captured as part of a monitoring 
and conservation study of the jaguar, which was approved 
through research protocol No. SE/A-15-2019 (Environ-
mental Ministry of Panama), which includes the dosages 
for anesthesia and animal welfare for veterinarian of 
wildlife (Fig. 1). Prior to its release, it was checked for 
ectoparasites, removing two ticks, which were placed in 
70% ethanol and transported to the Department of Re-
search in Medical Entomology of the Gorgas Memorial 
Institute for Health Studies. 

Ticks were identified using a Leica MZ125 stereo micro-
scope and photographed with a Leica M205A (Leica Mi-
crosystems, Germany) stereoscopic. Following the taxo-
nomic criteria of Bermúdez et al. (2018), ticks were iden-
tified as a male of Amblyomma mixtum Koch (Fig. 2) and a 
nymph of Rhipicephalus microplus (Canestrini), which had 
female characteristics (Fig. 3). Both specimens were de-
posited in the Ectoparasite Collection of the "Dr. Eustor-
gio Méndez" Zoological Collection of the Gorgas Memorial 
Institute for Health Studies (CoZEM-ICGES). 

This is the first report in Panama of a jaguar as a host of A. 
mixtum and R. microplus. Both species are sympatric in 
paddocks; however, its biology varies considerably. Am-
blyomma mixtum is a native species, three-hosts tick and 
highly opportunistic, particularly immatures (Gugliel-
mone et al., 2014). In Panama so far, about 20 species of 
mammals, two of birds and two of reptiles have been 
found parasitized to this species, although it seems to 
maintain preferences towards equines and ponchos Hy-
drochoerus isthmius (Goldman) (García et al., 2014; 
Bermúdez et al., 2018). In addition to pastures, this spe-
cies is distributed in deciduous forests and riparian vege-
tation (Fairchild et al., 1966; Bermúdez et al., 2016). On 
the contrary, R. microplus is an introduced species, one-
host tick and closely related to cattle; consequently, its 
distribution is in grazing areas (Guglielmone et al., 2014). 
These data indicate that the jaguar had to wander in a 
pasture, or either to move between patches of forest and 
to prey on domestic animals. 

In early studies from Panama, it was reported that jaguars 
are parasitized by adults of Amblyomma ovale Koch, Ix-
odes affinis Neumann and Ixodes boliviensis Neumann. 
Adults of these species are mainly parasites of wild carni-
vores in perturbed and mature forests, but also domestic 
mammals in rural zones (Fairchild et al., 1966; Bermúdez 
and Miranda, 2011; Guglielmone et al., 2014). These spe-
cies have environmental preferences that restrict their 
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distribution, e.g. A. ovale and I. affinis inhabit forested and 
rural regions below 700 meters above sea level, and I. 
boliviensis subsists at elevations above 1700 m a.s.l. 
(Fairchild et al., 1966; Bermúdez et al., 2018). 

 
Figure 1. Female jaguar captured and fitted with a GPS 
collar to monitor her movement. Under sedation the vital 
signals were monitored while a black towel was used to 
cover her eyes (© J. Ortega Yaguara Panama Foundation). 

Other works in America report a diversity of ticks that 
parasitize jaguars, according to the region. In a study 
covering several states and biomes of Brazil nine species 
of tick were collected in 26 jaguars, highlighting Am-
blyomma cajennense s.l., R. microplus and the equine tick 
Dermacentor nitens Neumann (Labruna et al., 2005). In 
Mexico, adults of Ixodes scapularis Say and A. mixtum (cit-
ed as A. cajennense) were collected from a female jaguar 
captured in Tamaulipas (Almazán et al., 2013). In Belize, 
Lopes et al. (2016) reported larvae of Amblyomma coelebs 
Neumann, and adults of A. ovale, Amblyomma cf. ob-
longoguttatum Koch, and I. affinis in two jaguars. These 
data stand out the importance of jaguars as hosts of dif-
ferent tick species, both in ticks that parasitize carnivores, 
and in those that are opportunistic. Moreover, the pres-
ence of ticks as A. mixtum, A. cajennense, R. microplus or D. 
nitens, indicates the presence of jaguars hunting in graz-
ing areas, which is potentially indicative of habitat loss 
and possibly also of prey. 

 
Figure 2. Dorsal view of Amblyomma mixtum male. 

Finally, despite the ecological importance of ticks are 
often underestimated in studies of large carnivores in 
several Latin American countries. Ticks may provide in-
formation on types of environments and also data on 
potential risks of disease transmission. In this sense, stud-
ies in Brazil demonstrate the presence of ticks-borne 
pathogens in jaguars, such as Rickettsia and Ehrlichia 
(Widmer et al., 2011) or parasites such as Cytauxzoon felis 
and Hepatozoon (Furtado et al., 2017a,b); although, it is 
not known how these pathogens could affect the health of 
their host. Consequently, more research will be needed to 
assess the impact that parasitism of ticks can have on 
predators such as jaguars. 

 
Figure 3. Dorsal view of the nymph of Rhipicephalus mi-
croplus with female characteristics in scutum (arrow). 
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Süne (Eurygaster integriceps) üzerinde parazit olan Leptus (L.) esmailii (Acari: Erythraeidae) 
akar türünün Türkiye’den ilk kaydı 
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ÖZET: İran’dan süne, Eurygaster integriceps Puton (Hemiptera: Scutelleridae), üzerinde ektoparazit olarak kayıt edilen 
Leptus (L.) esmailii Saboori ve Ostovan larvaları, yine aynı tür konukçu üzerinden ülkemizden toplanmıştır. Larvaların 
kısaca tanımı yapılarak daha önce İran’dan verilen örnekler ile karşılaştırılmış ve önemli kısımlarının ışık mikroskobun-
da alınan görüntüleri verilmiştir. Bu çalışma, Leptus cinsinin ülkemizden ikinci kaydıdır. 

Anahtar Kelimeler: Akar, dış parazit, larva, Leptus, Parasitengona, süne.  

Zoobank: http://zoobank.org/4402A908-4A15-4306-894F-B0CA65CA4AC5 

First record of the mite species of Leptus (L.) esmailii (Acari: Erythraeidae) parasitising on 
sunn pest (Eurygaster integriceps) from Turkey 

ABSTRACT: The larvae of Leptus (L.) esmailii Saboori and Ostovan given as ectoparasitic on sunn pest, Eurygaster integ-
riceps Puton (Hemiptera: Scutelleridae) from Iran were collected from the same species host in Turkey. The larvae were 
briefly described and compared with the specimens which are previously given from Iran, also light microscope images 
of important parts of the specimens were presented here. This study is the second record of the genus Leptus from Tur-
key. 

Keywords: Acari, ectoparasite, larva, Leptus, Parasitengona, sunn pest. 

Prostigmata alt takımında yer alan Erythraeidae ve 
Trombidiidae familyaları böcekler üzerinde parazit olup, 
onlara zarar vererek beslenirler (Welbourn, 1983). Eryth-
raeidler ergin dönemde predatör olup genellikle çeşitli 
eklembacaklılarla beslenirken, larvalarının büyük bir 
çoğunluğu ise sinek, afit, çekirge gibi farklı böcek grupları 
üzerinde parazittir. Bu yüzden ekonomik öneme sahiptir-
ler (Welbourn, 1983; Goldarazena vd., 2000; Sevsay ve 
Karakurt, 2013). 

Leptus Latreille cinsinin üyeleri Palearktik bölgede geniş 
yayılış göstermekte olup çöl, otlak alanlar, mağara ve 
ormanlar gibi çok farklı ortamlarda yaşarlar (Wohltmann, 
2000). Bu cins, iki alt cinse sahiptir. Amaroptus alt cinsi 
bir türle, Leptus alt cinsi ise 281 türle temsil edilmektedir 
(Mąkol ve Wohltmann, 2012; Haitlinger ve Šundić, 2014; 
Šundić vd., 2017; Saboori vd., 2018; Bernard vd., 2019). 
Leptus türlerinin en karakteristik özellikleri; kristanın her 
bir kenarında birer göz, iki çift duyusal kıl ve skutela kılı 
(AL ve PL) taşıyan üçgenimsi bir skutumun varlığı ile 
palpfemur ve palpgenusunun iki kıl taşımasıdır. 

Bugüne kadar Leptus esmailii larvaları Eurygaster integri-
ceps Puton (Hemiptera: Scutelleridae) üzerinden sadece 
İran’dan verilmiştir (Saboori ve Ostovan, 2000). Larva 
evresinden bilinen bu türün ergin evresi bilinmemektedir. 
Ülkemizden bu cinse ait sadece bir tür, L. rosellae, Haitlin-
ger (1999) tarafından tanımlanmamış ve bir Acridiidae 

(Orthoptera) üzerinden parazit olarak İzmir ilinden ve-
rilmiştir (Sevsay, 2017). 

Bu çalışmada, Erzincan ilinden toplanan süneler üzerinde 
parazit olarak bulunan L. esmailii Türkiye faunası için 
yeni kayıt olarak verilmiştir. Leptus cinsinin ülkemizden 
ikinci, türün ise dünyadaki ikinci kaydıdır. 

Temmuz 2018’de farklı zamanlarda gidilen arpa ve buğ-
day tarlalarından elle toplanan süneler plastik şişelere 
alınarak laboratuvar ortamına canlı olarak getirilmiştir. 
Stereo mikroskop altında incelenen ve üzerinde larva 
olan örnekler yaşam şişelerine (alçı-kömür karışımlı) 
konularak larvaların konukçu üzerinden beslenip, konuk-
çudan ayrılması için bekletilmiştir. Bu yöntem, larva sayı-
sı fazla olan konukçular için larvadan deutonimf oluştur-
mak amacıyla kullanılmaktadır. Fakat çalışma kapsamın-
da toplanan süneler üzerinde larva sayısı az olduğu için 
diğer yaşam evreleri gözlenememiştir. 

Tespit edilen sünede örneklerinin birinde bir parazit lar-
vası, diğerinde ise iki adet larva olmak üzere toplam iki 
akar örneği toplanmıştır. Fakat larvalardan bir tanesi 
fungus bulaştığı için incelenememiştir. Her iki konukçu da 
parazit akarlar sünenin abdomenin son segmentinde 
bulunmuştur.  

http://dergipark.gov.tr/acarolstud
mailto:ssevsay@erzincan.edu.tr
https://orcid.org/0000-0002-5857-4977
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Teşhis için kullanılan iki örnek KOH ile temizlenerek 
(Mąkol, 2005) Hoyer ortamında preparatları yapılmıştır.  

Teşhis, çizim ve ölçüm işlemleri Leica DM 3000, fotoğraf 
çekimleri ise Olympus BX63 DIC donanımlı ışık mikros-
kobunda yapılarak, ölçümler mikrometre (μm) cinsinden 
verilmiştir. 

Bu çalışmada değerlendirilen örneklerin vücut bölgeleri 
ile kıllarının isimlendirilmesinde Southcott (1961, 1992) 
tarafından önerilen sistemler esas alınmıştır. Çalışmada 
sunulan akar örnekleri Erzincan Binali Yıldırım Üniversi-
tesi Fen Edebiyat Fakültesi Biyoloji Bölümü Akaroloji 
Laboratuvarında saklanmaktadır. 

Familya: Erythraeidae 

Altfamilya: Leptinae Billberg, 1820 

Cins: Leptus Latreille, 1796 

Altcins: Leptus Latreille, 1796 

Leptus (L.) esmailii Sabori ve Ostovan 2000 

Teşhis: Palpfemur bir, palpgenu iki kıllı, interkoksala 
4’den daha fazla kıllı, ayrıca bir çift 1a ve 2a sterna kılı 
taşır. 

Tanım: İdiosoma oval şekilde, dalcıklı kıllar taşır (Şekil 1). 
Skutumun genişliği boyundan daha fazladır, iki çift duyu-
sal (sensilla) iki çift de skutum kılı taşır (AL ve PL). AL kılı, 
PL kılından uzundur. 

 

Şekil 1. Leptus (L.) esmailii (Larva). Dorsal görünüm. 

Skutumun ön kısmı derin olarak iç bükeydir (Şekil 2) ve 
anteriyor duyu kıllarını da içine alacak şekilde ön kısımda 
sertleşmiş ve boyuna çizgilidir (Şekil 3). Skutumun yan 
taraflarında tek mercekli bir çift göz bulunur. Dorsal kılla-
rın hepsi dalcıklıdır; Fd= 127-125. 

İdiosomanın ventral yüzeyindeki koksalar 1b, 2b ve 3b 
şeklinde birer kıl taşır (Şekil 4) 1b kılı, 3b kılından en az 
iki kat daha uzundur. Gnathosoma dardır. Palpfemur bir 
uzun dalcıklı kıla, palpgenu eşit uzunlukta iki kıla sahiptir. 
Palptarsus bir solenidiyum ve bir öpathidiyum da dâhil 9 
kıla sahiptir (Şekil 5, 6). 

Bacaklardaki kıl donanımı: I. Bacak: Ta- 1ω,1ε, 2ζ, 14 n; 
Ti- 2φ, 1κ, 9n; Ge- 1σ, 1κ, 4n; TFe- 4n; BFe- 2n; Tr- 1n; Cx- 
1n.  II. Bacak: Ta- 1ω, 1ζ, 18n; Ti- 2φ, 10n; Ge- 1σ, 7n; TFe-
5n; BFe- 1n; Tr- 1n, Cx- 1n. III. Bacak: Ta- 1ζ, 20n; Ti- 1φ, 
12n; Ge- 6n; TFe- 4n; BFe- 1n; Tr- 1n; Cx- 1n. 

 

Şekil 2. Leptus (L.) esmailii (Larva). Skutum. 

 

Şekil 3. Leptus (L.) esmailii (Larva). Skutum. 

Eurygaster integriceps üzerinden parazit olarak toplanan 
ve larva evresinde olan Leptus esmailii, şimdiye kadar 
sadece İran’dan verilmiştir (Saboori ve Ostovan, 2000). 
Leptus türleri temelde palpgenu ve femur ile I-III. koksa-
lar arasındaki kıl sayısıyla birbirlerinden ayrılırlar. L. 
esmailii palpgenuda iki, palpfemurda bir, bir çift 1a ve 2a 
kıla sahip olmasıyla bu cinse ait olan dokuz türünden 
biridir. Erzincan’dan toplanan örneklerde vücut uzunluğu 
1122 (1136-1108) µm’dir. Örneklerimizin 1a, 1b, 2b ve 3b 
kıllarının İrandan verilen tip örneklerinkinden daha uzun 
olduğu söylenebilir. Örneklerimizin 1a uzunluğu 39 µm 
(diğerlerinde 33-34), 1b 64-67 µm (diğ. 58), 2b 26 µm 
(diğ. 16-22) ve 3b kılı 28-34 µm arasında iken tip örnekle-
rinde 23-27 µm’dir. Ayrıca bacakların kıl sayılarında da 
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bazı farklılıklar vardır: I. bacağın tibiyasında iki solenidi-
yum (diğ. bir), II. bacak tarsusunda bir öpathidiyum (diğ. 
iki) vardır. Örneklerimiz, bazı kılların uzunluğu ve bacak-
lardaki kılların sayısı bakımından tip örneklerinden fark-
lılık göstermekte, diğer yapısal özellikleri bakımından tip 
örnekleriyle uyuşmaktadır (Tablo 1). 

 

Şekil 4. Leptus (L.) esmailii (Larva). Ventral görünüm. 

 

Şekil 5. Leptus (L.) esmailii (Larva). Palp, dorsal görünüm. 

 

Şekil 6. Leptus (L.) esmailii (Larva). Palpin tibiya ve tarsus 
parçaları. 
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Tablo 1. Leptus (L.) esmailii larvalarının Türkiye örnekleri ile İran’dan verilen örneklerin karşılaştırılması 

 Türkiye Örnekleri 
(n=2) 

İran Örnekleri 
(n=5) 

 Türkiye Örnekleri 
(n=2) 

İran Örnekleri 
(n=5) 

Karakter 1.örnek 2.örnek Min. Mak. Karakter 1.örnek 2.örnek Min. Mak. 

IL 1136 1108 407 835 Ta I (H) 17 19 16 16 

IW 776 739 289 642 Ti I 180 176 184 184 

SD 99 120 88 99 Ge I 130 142 132 132 

W 122 128 118 124 TFe I 95 91 99 102 

AW 103 98 99 104 BFe I 104 98 110 118 

PW 115 114 108 115 Tr I 50 52 55 55 

SB 13 17 15 16 Cx I 82 84 69 77 

ISD 58 - 58 60 Ta II (L) 129 131 138 138 

AP 15 14 14 19 Ta II (H) 18 18 14 14 

AL 53 54 44 49 Ti II 150 157 154 154 

PL 51 - 42 44 Ge II 110 114 107 107 

AM 36 - 36 52 TFe II 79 79 82 82 

S 77 54 72 74 BFe II 87 88 88 88 

DS 29-38 15-33 27-33 30-39 Tr II 56 49 55 55 

1a 39 39 33 34 Cx II 83 85 69 74 

1b 67 64 58 58 Ta III (L) 153 171 165 165 

2b  26 - 16 22 Ta III (H) 15 18 14 14 

3b 28 34 23 27 Ti III 221 228 220 220 

GL 211 213 220 231 Ge III 119 125 124 124 

PaScFeD 64 61 55 60 TFe III 99 101 102 110 

PaScGev 52 29 42 47 BFe III 104 108 102 104 

PaScGed 58 - 55 61 Tr III 49 53 50 55 

Ta I (L) 155 159 160 160 Cx III 78 78 67 77 
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A family name was misspelt on pages 133 and 139 (Ta-
ble 2) in Doğan (2019): ‘EUPALOSELLIDAE’ should be 
‘EUPALOPSELLIDAE’*. 

*Dr. Sibel DOĞAN of Erzincan Binali Yıldırım University 
kindly brought the error to the author’s attention. 
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