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Abstract:

In the region of South Dobrudzha (Bulgaria), 50 species of feather mites belonging to 12 genera and 5

families of the superfamily Analgoidea were found. They were collected from 47 species of birds of the
order Passeriformes. Twenty eight species of the feather mites are new for the Bulgarian fauna. Seventeen
species of passeriform birds are reported for the first time as hosts of feather mites for the territory of

Bulgaria.
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Introduction

The feather mites are a highly-specialised group
of avian ectoparasites. They occur on birds of all
orders excluding penguins (Sphenisciformes). The
feather mites belong to the order Astigmata, which
is divided in two superfamilies, i.e. Analgoidea and
Pterolichoidea (EHRNSBERGER, MIRONOV, DABERT,
2001). There are more than 2,400 species of this
group, which are classified in 444 genera and 33
families (Gaup, ATYyEO 1996, MIirONOV 2003), it is
estimated that the total number of species worldwide
is about 10,000 (Gaup, ATYEO 1996).

Feather mite species are specialised to a
certain area of plumage of a specific avian group
(DuBiNiN 1951). There is no direct evidence about
their origin due to the lack of fossil data. The strong
morphological and biological specialisations as well
as the large number of species recorded in almost all
contemporary orders of birds indicate a long period of
co-adaptation. According to DaBERT, MiRONOV (1999),

*Corresponding author

the first feather mites lived on the skin surface and the
proximal parts of the feathers, where the temperature
is relatively constant and the air influence is subtle.
One group of them adapted to the down feathers, and
another specialised in a subcutaneous microhabitat.
According to these authors, the next plumage area
colonised was the feather vane surface; however,
new morphological and biological adaptations
were required for it. This microhabitat is rich in
nutrients (because of the thin layer of secretion of the
uropygial gland) and this is the reason by which most
of the contemporary mites live in it. The last invaded
microhabitat was the feather quill. DABERT, MIRONOV
(1999) believed that the analgoids were the first mite
invaders of the birds and that, very likely, all feather
mites had a common ancestor but the analgoid mites
adapted faster to the new niches.

Today the Analgoidea constitute about 50%
of the feather mite fauna on non-passeriform birds,
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whereas their supremacy is practically absolute on
passeriform birds (DABERT, MirRONOV 1999), with a
single exception, Gabucunia delibata (RoBIN, 1877)
(Pterolichoidea, Gabucinidae) on birds of the family
Corvidae (Passeriformes).

Review of previous studies in Bulgaria

In Bulgaria, feather mites were studied mostly by
IvaN VassiLEv in the period 1957-1965 (VASSILEV
1957a,b,c, 1958a,b,c, 1959a,b,c, 1960, 1961, 1962a,b,
1965, DUBININ, VASSILEV 1958, ATYEO, VASSILEV
1964, Vassiiev, KoreBmova 1965a,b). In these
papers, 108 species were reported (Analgoidea — 72,
Pterolichoidea — 36). Out of the reported 72 species
of the Analgoidea, 48 were reported from birds of
the order Passeriformes collected mostly in South
Bulgaria. These data were also summarised in recent
faunistic surveys (DoBrev 1998, BEron 2005).

The information on feather mites from birds
of the order Passeriformes in South Dobrudzha
(NE Bulgaria) is scarce. From this region, two
species of feather mites have only been reported, i.e.
Dolichodectes edwardsi and Pteroherpus pallens
collected from Acrocephalus arundinaceus in the
Srebarna Biosphere Reserve (VAssILEV 1957b, 1958¢,
DoBrev 1998). In addition, there is information for
two undetermined species of the genera Analges and
Trouessartia (see VASSILEV 1958c).

Materials and methods

In the present article, mite specimens collected
in the period 2005-2007 from ornithologically
important sites located on the migration route Via
Pontica are included (Fig. 1). Most of the materials
were collected from birds captured in the area of the
Biological Experimental Station (BES) “Kalimok”
of the Institute of Zoology, Bulgarian Academy
of Sciences. The station is located near the village
of Nova Cherna, Silistra District (UTM: MJ57,;
44°00°41”N 26°26°10”E) (Fig. 1). The remaining
part of the material was collected in August 2006
from birds captured at the Shablenska Tuzla Lake
(Tuzlata)(UTM:PJ22;43°33°40”N28°35°24E)and

at the Durankulak Lake (UTM: PJ23; 43°40°00°N
28°32°00”E) (September 2006) (Fig. 1).

Fig. 1. Location of the study area and collecting sites.

1. — Biological Experimental Station “Kalimok”,
2. — Durankulashko Ezero Lake, 3. — Schablenska Tuzla
Lake.

The birds were captured during their migration
periods by standard mist nets located in reed beds and
forest stands. Each bird was identified and ringed.!
Feather mites were collected after the method of
Mironov (pers.comm.), i.e.: for limitingmovements of
the bird and reducing the stress during examination, it
was placed in a textile bag with holes for breathing and
for the wings. Before this manipulation, the feathers
of the body were examined using air jet; in this way,
feathers were separated and mites were easier to spot.
The examination was done under stereomicroscope.
The time needed for the examination of one bird was
approximately 15-45 minutes, according to its size
and parasite burden. The collected material of feather
mites was stored in 96% ethanol, and a part of it
was mounted on 4,000 permanent microscope slides
in Berlese’s medium. The rest of the material was
stored for future molecular studies. The specimens
were deposited in the zoological collection of the
Department of Zoology and Anthropology, Faculty
of Biology, Sofia University.

Identified specimens from the collection of
Ivan VassiLEv, deposited in the Institute of Zoology
(Sofia), were used as comparative materials.

The classification and nomenclature of the
feather mites follows GAauDp, ATYEO (1996).

Species identifications were made according to
ATYEO, BraascH (1966), ATyE0, GAup (1970), CERNY

! The birds were captured on the basis of permits: Ne 7/25.06.2004, Ne 8/26.06.2005, Ne 55/17.04.2006, and Ne 78/ 26.07.2006 of the Ministry of

the Environment and Waters (MEW).
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(1978,1979), CHirov, MiroNoV (1987), GAUD, AL TaQI
(1975), Gaup, Atyeo (1996), Mironov (1985, 1989,
1997), PArk, ATYEO (1971) and SANTANA (1976).

Abbreviations used:

BES - Biological Experimental Station; CH — host
confirmed for this species of feather mites for
Bulgaria; H — host in Bulgaria; L — host locality in
Bulgaria; LHB — location of the feather mites on
the host’s body; NH — new host for this species of

*

feather mites for Bulgaria; * — new for the Bulgarian

fauna feather mite species.

Results and discussion

During the present study, 507 specimens of 47
passeriform bird species were examined (Table 1).
We found 50 species (12 genera) of feather mites, 28
of which are new for the Bulgarian fauna. Seventeen
species of passeriform birds are recorded for the first
time as hosts of feather mites in Bulgaria (Table 1).
The feather mite species, with most hosts are Analges
spiniger (with four), Proctophyllodes doleophyes
and P. clavatus (each with six) (Table 1).The bird
species with the greatest numbers of feather mite
species on them were Hirundo rustica (5 mite
species), Acrocephalus arundinaceus and Locustella
luscinoides (each with 4 mite species) (see Table 1).

At BES Kalimok, the total number of bird
species captured and ringed is 72; in our studies,
we were able to examine 43 species (59.72%). For
the region of Shabla, the number of the bird species
ringed is 37; we studied 21 species (56.76%). From
Durankulak Lake, we studied 1 host species while
23 species are captured and ringed there. The ringing
data included here were kindly provided by Dr
Mihaela Ilieva.

The species recorded by us represent 36.76% of
the total number of feather mite species and 50% of
the species of the superfamily Analgoidea reported in
Bulgaria. Among them, the most species-rich genera
are Proctophyllodes, Analges and Trouessartia
represented by 21, 12, and 7 species, respectively.
These 3 genera have different types of microhabitats
that probably results in the lack of competition among
them. The feather mites of the genus Analges are found
on the plumage on the body of the bird. The specimens

of the genus Proctophyllodes are localised mostly on
the ventral side of feathers of the wings and tail, and
those of the genus Trouessartia predominantly live on
the dorsal side of the wing feathers.

According to Mironov (1987, 1999), the feather
mites can be arranged in 5 groups on the basis of
their morphological characteristics and microhabitats
they use. Among them, the most common is the
Proctophyllodid morphotype. The species of this type
live on the feathers of the wings and tail. The second
is the Analgoid morphotype, which is common for
feather mites living in the cover feathers (both of thin
and dense layers) of the body. The feather mites of the
Dermoglyphoid morphotype are localised on the inner
surface of the rachis of the feathers of the wings and
tail. The Epidermoptoid morphotype includes species
living on the surface of the skin. In the last morphotype,
Knemidocoptoid, mites living in the epidermis of
the skin belong. All the species of the superfamily
Analgoidea are distributed in these five morphotypes
mentioned. Out of the 12 genera of feather mites
found in this study, 10 belong to the Proctophyllodid
morphotype while two are representatives of the
Analgoid morphotype (Table 1).

Checklist

of the feather mites of the superfamily Analgoidea
on passerines found in South Dobrudzha

In the present list contains data on synonyms,
hosts, locality in Bulgaria and the localisation of the
feather mites of each species recorded.

Superfamily ANALGOIDEA TROUESSART et
MEGNIN, 1883

Family ANALGIDAE TROUESSART et MEGNIN,
1883

Subfamily ANALGINAE TROUESSART et MEGNIN,

1883

Genus Analges NitzscH, 1818
1. Analges passerinus (LINNAEUS, 1758)
Analges passerinus (L.), 1758: VassiLEv, 1959a: p. 46 (H:
Nucifraga caryocatactes, L: Vitosha); VassiLEv 1962b: p. 155
(H: Fringilla coelebs, L: Petrich, Gotse Delchev).

CH: Fringilla coelebs (L: BES “Kalimok”™)

NH:  Fringilla  montifringilla (L: BES
“Kalimok™),  Carduelis carduelis (L: BES
“Kalimok™)
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LHB: Analges passerinus in Bulgaria has been
found on the body plumage, primaries and their
respective greater coverts of F. coelebs (VASSILEV,
1962b) while no information about the localisation
on N. caryocatactes. In F. montifringilla and F.
coelebs, we found A. passerinus on feathers of the
whole body and the tail, and on C. carduelis, the
parasite was collected from feathers of the head,
chest and undertail-coverts.

2. * Analges chelopus (HERMANN, 1804)

NH: Luscinia svecica (L: BES “Kalimok™)

LHB: On feathers of the head, back and chest.

3. * Analges mucronatus Bucanorz, 1869

NH: Parus major and Parus caeruleus (L: BES
“Kalimok™)

LHB: In both hosts, found on the plumage of
the body.

4. * Analges spiniger GIEBEL, 1871

NH: Sylvia nisoria (L: BES “Kalimok”,
Shablenska Tuzla Lake), Sylvia atricapilla (L: BES
“Kalimok™), Sylvia borin (L: Shablenska Tuzla
Lake), Acrocephalus scirpaceus (L: BES “Kalimok”,
Shablenska Tuzla Lake) (Note: in foreign literature
(MiroNov, 1985), A. scirpaceus is not listed as a host
for this species).

LHB: On the plumage of the body, the tail and
in the area of lesser, median and greater coverts of all
the host species.

5. Analges bidentatus GiEBEL, 1871

Analges bidentatus GIEBEL, 1871: VassiLEv 1959b: 8 (H:
Sturnus vulgaris, L: Sofia, Popina, LHB: On the skin in the area
of the breast and feathers of the tail).

Analges bidentatus GieB: VASSILEV 1961: 321 (H: Fringilla
coelebs (L: Kazanlak, Grudovo, Borovetz), H: Muscicapa
striata (L: Peshtera), LHB: On the skin and the plumage of the
body); VassiLev 1962b: 156 (H: Sturnus vulgaris, L: Petrich,
LHB: On feathers of the tail; H: Coccothraustes coccothraustes,
L: Kolarovo, LHB: On undertail coverts); VassiLEV, KOLEBINOVA
1965b: 195 (H: Sturnus vulgaris, L: Sofia, LHB: On the plumage
of the body); VassiLev 1965c: 134 (H: Sturnus vulgaris (L:
Asenovgrad, Stara Zagora, Harmanli), H: Fringilla coelebs (L:
Asenovgrad), LHB: On lesser coverts, the plumage of the body
and feathers of the tail).

NH: Prunella modularis (L: BES “Kalimok”)

LHB: On feathers of the head and on undertail-
coverts.

6. * Analges unidentatus BERLESE, 1886

NH: Muscicapa striata (L: BES “Kalimok”,
Shablenska Tuzla Lake)
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LHB: On plumage of the body of the host.

7. * Analges odontothyrus Gaup, 1973

NH: Saxicola rubetra (L: BES “Kalimok™)

LHB: On plumage of the body.

8. * Analges behbehanii Gaup et AL-TAqQI,
1975

NH: Locustella luscinoides (L: Shablenska
Tuzla Lake), Locustella fluviatilis (L: Shablenska
Tuzla Lake)

LHB: In L. luscinoides, A. behbehanii was found
on undertail-coverts only while, in L. fluviatilis, there
is a wider distribution in the whole body except for
the area of uppertail-coverts.

9. * Analges acanthitibius MiroNOV, 1985

NH: Acrocephalus schoenobaenus (L: BES
“Kalimok”, Shablenska Tuzla Lake)

LHB: On feathers of the body, tail and the area
of lesser, median and greater coverts.

10. * Analges berlesei MirONOV, 1985

NH: Acrocephalus arundinaceus (L: BES
“Kalimok”, Shablenska Tuzla Lake)

LHB: On feathers of the body, underwing
coverts and the tail.

11. * Analges lusciniae MiIRONOV, 1985

NH: Luscinia luscinia (L: Shablenska Tuzla
Lake)

LHB: On plumage of the body and feathers of
the tail.

12. * Analges opistostriatus MirRONOV, 1985

NH:  Acrocephalus BES
“Kalimok™)

LHB: On feathers of the body (with the
exception of the area of undertail-coverts).

palustris  (L:

Genus Anhemialges Gaup, 1958

13. * Anhemialges longipes (TROUESSART,
1899)

NH: Hirundo rustica (L: Shablenska Tuzla
Lake)

LHB: On plumage in the area of the chest, tail,
undertail-coverts and uppertail-coverts.

Anhemialges sp.

Note: One further species belonging to this
genus has been collected. According to Dr S.
MiroNOV (pers. comm.), it represents a new taxon.
It was collected from Locustella luscinoides (L:
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Feather mites
Number of host species]

Analges passerinus 3]

A. chelopus* [1]

A. mucronatus*® [2]

A. spiniger* [4]

A. bidentatus [1]

A. unidentatus* [1]

A. odonthyrus* [1]

A. behbehanii* [2]

A. acanthitibius* [1]

A. berlesei* [1]

A. lusciniae* [1]

A. opistostriatus* [1]

Anhemialges longipes* [1]

Anhemialges sp. [1]

[

*— New for the Bulgarian fauna feather mite species; **— New hosts of feather mites for the territory of Bulgaria.

Table 1. Feather mite species of passerine hosts from the territory of South Dobrudzha.
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BES “Kalimok”, Shablenska Tuzla Lake; LHB: On
feathers of the throat, chest, belly, uppertail-coverts
and undertail-coverts).

Family PSOROPTOIDIDAE Gaup, 1958
Subfamily PANDALURINAE GAuD et ATYEO, 1982

Genus Mesalgoides Gaup et ATYEO, 1967

14. Mesalgoides megnini (OupEMANS, 1937)

Mesalges oscinus KocH, 1840 (sic): VASSILEV 1960: p.
431 (H: Pyrrhula pyrrhula, L: Rila); Mesalges oscinum KocHh:
VassiLEv 1962b: p. 155 (H: P pyrrhula, L: Petrich, Gotse
Delchev) (synonymy after MiroNov, 1997).

NH: Carduelis chloris (L: BES “Kalimok™)

LHB: Vassitev (1960, 1962b) reports this
species on the skin of P. pyrrhula as well as on
the secondaries and the tail. From C. chloris, we
collected it from the primaries and secondaries.

Family PTERONYSSIDAE OupEmans, 1941

Genus Pteronyssoides HuLL, 1931

15. Pteronyssoides parinus (KocH, 1841)

Pteronyssus parinus Koch: VassiLev 1961: p. 320 (H:
Parus caeruleus; L: Peshtera) (synonymy after MiroNov (1989),
GauDp, ATYEO (1996)).

CH: Parus caeruleus (L: BES “Kalimok™)

LHB: The parasite has been found in Bulgaria
on greater coverts (VAssILEV 1961). We found it also
on feathers of the head.

Genus Scutulanyssus MirRoNOV, 1985

16. * Scutulanyssus hirundicola (MiroNOV,
1985)

NH: Hirundo rustica (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On the primaries.

Genus Pteroherpus Gaup, 1981

17. Pteroherpus pallens (BERLESE, 1886)

Pteronyssus pallens BERLESE, 1898: VAsSILEV 1957b: p. 338
(H: Acrocephalus arundinaceus, L: Lake Sreburna); VASSILEV
1958¢: p. 1332 (H: A. arundinaceus, L: Lake Sreburna); DoBREV
1998: p. 72 (H: 4. arundinaceus, L: Lake Sreburna) - (synonymy
after Faccint & ATyeo, 1981).

CH: Acrocephalus arundinaceus (L: BES
“Kalimok™)

LHB: In Bulgarian literature (VassiLEv 1957b,
1958c; DoBrREV 1998), it is not stated where on the
body P. pallens has been found. We recorded it on
the primaries.

Family TROUESSARTIDAE Gaup, 1957

Genus Trouessartia CANESTRINI, 1899

18. * Trouessartia bifurcata (TROUESSART,
1884)

NH: Acrocephalus agricola (L: Shablenska
Tuzla Lake)

LHB: On feathers of the head and the
secondaries.

19. Trouessartia appendiculata (BERLESE,

1886)

Trouessartia appendiculata Berl.: VassiLEv 1962a: p. 237
(H: Hirundo rustica, L: Gara General Todorov); VASSILEV 1962b:
p. 161 (H: H. rustica, L: Gara General Todorov); SANTANA 1976:
22 (H: H. rustica).

CH: Hirundo rustica (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On feathers of the throat, back and the
secondaries. In Bulgaria, VassiLEv (1962a, 1962b)
reported it on the primaries and the corresponding
greater coverts.

20. * Trouessartia trouessarti OUDEMANS,
1904

NH: Acrocephalus arundinaceus (L: BES
“Kalimok”, Shablenska Tuzla Lake)

LHB: On the down feathers, flight feathers, the
area of upperwing coverts and underwing coverts
and tail.

NH:  Acrocephalus BES
“Kalimok™)

LHB: On feathers of the head, back, belly, tail,
uppertail-coverts, primaries and secondaries and

palustris  (L:

upperwing coverts.

NH: Acrocephalus agricola (L: Shablenska
Tuzla Lake)

LHB: On the primaries and secondaries.

21. * Trouessartia simillima Gaup, 1957

NH: Muscicapa striata (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On feathers of the head, back, chest, tail
and secondaries.

22. * Trouessartia crucifera Gaup, 1957

NH: Hirundo rustica (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On feathers of the chest, head and
secondaries.

23. * Trouessartia swidwiensis JABLONSKA,
1968
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NH: Luscinia luscinia (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: The parasite inhabits feathers of the
head, uppertail- and undertail-coverts, also on the
secondaries and upperwing coverts.

24. * Trouessartia kratochvili CErNy, 1979

NH: Locustella luscinoides (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On feathers of the head, chest, uppertail-
coverts, tail and secondaries feathers.

NH: Locustella fluviatilis (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On feathers of the body (except those on
the belly), uppertail-coverts, tail, flight feathers and
upperwing coverts.

Family PROCTOPHYLLODIDAE TROUESSART
et MEGNIN, 1883

Subfamily PROCTOPHYLLODINAE TROUESSART et
MEGNIN. 1883

Genus Proctophyllodes RoBiN, 1868

25. Proctophyllodes pinnatus (Nitzsch, 1818)

Proctophyllodes pinnatus NitzcsH, 1818: VassiLEV 1960:
p. 433 (H: Muscicapa striata, L: Peshtera); ATYEO, BRAASCH
1966: p. 179 (H: Acanthis cannabina, Carduelis carduelis, C.
spinus, C. chloris).

CH: Carduelis chloris (L: BES “Kalimok™),
Carduelis carduelis (L: BES “Kalimok™)

LHB: Proctophyllodes pinnatus is reported for
Bulgaria on flight feathers and corresponding greater
coverts (VassiLev 1960). During the present study,
the parasite was not found on upperwing coverts, but
we found it on feathers of the tail of C. carduelis and
C. chloris.

26. Proctophyllodes glandarinus (KocH,
1840)

Proctophyllodes glandarinus KocH, 1840: VASsSILEV
1959a: p. 47 (H: Garrulus glandarius, L: Sofia, Vakarel,
Peshtera); VassiLev 1962b: p. 158 (H: G. glandarius, L:
Kolarovo, Koprivlen; VassiLev 1965: p. 139 (H: G. glandarius,
L: Stara Zagora, Asenovgrad, Harmanli, Topolovgrad, Elhovo;
H: Coccothraustes  coccothraustes, L: Asenovgrad, Stara
Zagora); ATYEO, BraAscH 1966: p. 40 (H: C. coccothraustes,
Pyrrhula pyrrhula, G. glandarius); MACK-FIRA, CRISTEA 1966:
p- 682 (H: G. glandarius).

Proctophyllodes ampelidis (BucHn.): VAssiLEV 1960: p.
432 (H: P. pyrrhula, L: Vitosha, Rila); VassiLeEv 1962b: p. 157
(H: C. coccothraustes, L: Kolarovo; H: P. pyrrhula, L: Gotse
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Delchev) (synonymy after ATyEo, BRaascH 1966).

CH: Garrulus glandarius (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: Proctophyllodes glandarinus has been
found in Bulgaria (VAssiLEV 1959a, 1960b, 1962b,
1965) on flight, and the corresponding greater
coverts and the tail. We found P. glandarinus in the
same areas of the plumage.

27. Proctophyllodes
1841)

Proctophyllodes mandulovi VAsSILEV 1960: VASSILEV
1960: p. 434 (H: Erithacus rubecula, L: Rila); VassiLEV 1962b:
p- 159 (H: E. rubecula, L: Petrich) (synonymy after Gaup,
BraascH (1966)).

Proctophyllodes rubeculinus (Koch): Atyeo, BrRaAscH
1966: p. 67 (H: Erithacus rubecula).

CH: Erithacus rubecula (L: BES “Kalimok™)

LHB: In the previous studies in our country
(Vassitev, 1960, 1962), P rubeculinus was
reported on flight feathers and tail, while we
found it on feathers of the chest and uppertail-
coverts.

28. Proctophyllodes stylifer (Bucunorz, 1869)
Proctophyllodes stylifer (Buchn.), 1869: VAssiLEV 1959a:
p- 48 (H: Nucifraga cariocatactes, L: Vitosha); VASSILEV 1962b:
p- 159 (questionable record) (H: Pyrrhula pyrrhula, L: Gotse
Delchev); VassiLev 1965c: p. 140 (H: Parus caeruleus, L: Stara
Zagora, Harmanli, Asenovgrad; H: P. major, L: Pazardzhik,

rubeculinus (KocH,

Asenovgrad, Stara Zagora, Harmanli; H: Parus palustris, L:
Asenovgrad; H: P. lugubris, L: Stara Zagora, Harmanli).

CH: Parus major, Parus caeruleus (L: BES
“Kalimok™)

LHB: In all the hosts mentioned by VassILEV
(1959a, 1962b, 1965), Proctophyllodes stylifer
was found on flight feathers and the corresponding
greater coverts. We discovered that this mite is found
in P. major on feathers and on the area of head, chest,
back, undertail-coverts and on the tail. We also found
it in P. caeruleus in the area of underwing coverts
and the body plumage.

Proctophyllodes sp.

Note: Specimens resembling Proctophyllodes
stylifer were collected from Troglodytes troglodytes
(L: BES “Kalimok™; LHB: On the primaries and
secondaries). MiroNov (pers. comm.) also found
similar feather mites from the same host species;
however, their genital sheath is longer than in
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P stylifer from tits (Parus spp.). The taxonomic
status of these feather mites requires further studies.

29. Proctophyllodes troncatus Rosin, 1877

Proctophyllodes troncatus RoBiN, 1877: VAsSILEV 1959a:
p. 48 (H: Coloeus monedula, L: Aytos); VassiLEv 1965c: p.
144 (H: Galerida cristata, Lullula arborea, L: Harmanli,
Asenovgrad, Pazardzhik).

NH: Passer montanus, Passer hispaniolensis,
Passer domesticus (L: BES “Kalimok™)

LHB: Proctophyllodes troncatus has been
collected on flight feathers and the corresponding
greater coverts and the tail of the above-mentioned
hosts (VAssiLEV 1959a, 1965). In the three species
of sparrows, P. troncatus was found by us on the
flight feathers and, only in Passer hispaniolensis,
on feathers of the chest, tail, the area of upperwing
coverts and underwing coverts.

30. * Proctophyllodes caulifer TROUESSART,
1886

NH: Luscinia svecica (L: BES “Kalimok™)

LHB: On primaries and secondaries.

31. Proctophyllodes cotyledon TROUESSART,
1899

Proctophyllodes dontchevi VAsSILEv, 1958: VASSILEV
1958a: p. 27 (H: Phoenicurus ochruros, L: Vitosha) (synonymy
after ATyEO, BRAASCH 1966);

Proctophyllodes cotyledon TROUESSART, 1899: ATYEo,

Braascu 1966: 67 (H: Phoenicurus ochruros, Saxicola

torquata).

CH: Phoenicurus ochruros (L: BES “Kalimok™),
Saxicola torquata (L: Shablenska Tuzla Lake)

LHB: In our country, the species has been
collected from primaries of P. ochruros. For S.
torquata, it has not been mentioned on which
feathers. In the present study, P. cotyledon is found
on flight feathers of both hosts while, in P. ochruros,
it also occurs on the tail and uppertail-coverts.

32. Proctophyllodes musicus Vitzraum, 1922
Proctophyllodes musicus Vitzr. 1922: VassSiLEv 1960:
p. 432 (H: Turdus merula L: Sofia, Vitosha, Plovdiv, Peshtera,
Bourgas); VassiLEV 1962b: p. 159 (H: T. viscivorus, L: Kolarovo);
VassiLEV 1965c¢: p. 141 (H: T merula, L: Stara Zagora, Harmanli,
Asenovgrad, Pazardzhik, Topolovgrad); ATyEo, BraAscH 1966:

266 (H: T. viscivorus, T. merula).
NH: Turdus philomelos (L: BES “Kalimok™)
LHB: The parasite has been collected from
flight feathers of 7. merula and T. viscivorus and
the corresponding greater coverts (VASSILEV 1960,

1962b, 1965). In T. philomelos, this species is found
only on flight feathers.

33. * Proctophyllodes weigoldi VitzTHUM,
1922

NH: Turdus merula (L: BES “Kalimok™)

LHB: On flight feathers.

34. Proctophyllodes hipposideros Gaup, 1953

Proctophyllodes hipposideros Gaup: ATYEO, BRAASCH
1966: p. 280 (H: Phoenicurus phoenicurus, Saxicola rubetra).

CH: Phoenicurus phoenicurus (L: Shablenska
Tuzla Lake), Saxicola rubetra (L: BES “Kalimok™)

NH: Oenanthe oenanthe (L: Shablenska Tuzla
Lake)

LHB: In the literature, it is not mentioned from
which areas of the plumage the species has been
collected (ATvEO, BRAASCH 1966). In P. phoenicurus,
we found it on the uppertail-coverts and flight
feathers, in S. rubetra — on feathers in the area of the
chest, back and the flight feathers. In O. oenanthe,
we collected it from primaries and those of the tail.

35. * Proctophyllodes acanthicaulus GAaup,
1957

NH: Muscicapa striata (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On feathers of the plumage, tail,
primaries.

36. Proctophyllodes doleophyes Gaup, 1957

Proctophyllodes doleophyes Gaup: AtyeEo, BRAASCH
1966: p. 75 (H: Ficedula hypoleuca, Phylloscopus sibilatrix, P.
trochilus, Luscinia megarhynchos).

CH: Luscinia megarhynchos (L: BES “Kalimok™; LHB:
on the head, primaries and secondaries, and the area upperwing
coverts); Phylloscopus trochilus (L: BES “Kalimok”, Shablenska
Tuzla Lake; LHB: on the tail, primaries and secondaries);
Phylloscopus sibilatrix (L: BES “Kalimok”; LHB: on the chest,
tail, uppertail-coverts, primaries and secondaries).

NH: Luscinia luscinia (L: BES “Kalimok”,
Shablenska Tuzla Lake; LHB: on feathers of the
head, neck, tail, uppertail and undertail-coverts,
primaries and secondaries, and upperwing coverts),
Phylloscopus collybita and Ficedula parva (L: BES
“Kalimok”, LHB: on the uppertail-coverts, primaries
and secondaries).

37. Proctophyllodes leptocaulus Gaup, 1957

Proctophyllodes leptocaulus Gaup: ATYEO, BRAASCH
1966: p. 278 (H: Lanius senator, L. minor).

CH: Lanius minor (L: BES “Kalimok”™)
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LHB: On feathers of the chest, tail, primaries and
secondaries, the area of upperwing and underwing
coverts.

NH: Lanius collurio (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On feathers of the head, back, the area
of undertail-coverts, primaries and secondaries, the
area of upperwing coverts.

38. Proctophyllodes sylviae Gaup, 1957

Proctophyllodes sylvia Gaup (sic): VASSILEV 1965¢: p. 145
(H: Sylvia atricapilla, L: Stara Zagora, Pazardzhik, Harmanli,
Asenovgrad).

Proctophyllodes sylviae GauD: ATYEO, BRAASCH 1966: p.
182 (H: Sylvia atricapilla).

CH: Sylvia atricapilla (L: BES “Kalimok™)

LHB: According to data of VassiLev (1965c¢),
the parasite is localised on feathers of the tail, flight
feathers and their corresponding greater coverts. We
found it on feathers of the back, tail and the area of
the underwing coverts.

39. Proctophyllodes clavatus FritscH, 1961

Proctophyllodes clavatus FritscH: ATYEO, BRAASCH 1966:
p. 186 (H: Acrocephalus schoenobenus, A. scirpaceus, Sylvia

nisoria, Locustella luscinoides).

CH: Acrocephalus shoenobaenus (L: BES
“Kalimok™) and Sylvia nisoria (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On feathers of the back, chest, tail,
uppertail-coverts, primaries and secondaries and
upperwing coverts.

CH: Locustella luscinoides (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On the back, uppertail-coverts, primaries
and secondaries and upperwing coverts.

NH: Sylvia communis and Sylvia curruca (L:
BES “Kalimok”, Shablenska Tuzla Lake).

LHB: On the tail, primaries and secondaries.

NH: Sylvia borin (L: Shablenska Tuzla Lake)

LHB: On the tail and primaries.

40. * Proctophyllodes dasyxiphus ATYEO et
BraascH, 1966

NH: Oriolus oriolus (L: BES “Kalimok™)

LHB: On the primaries.

41. * Proctophyllodes schoenicli ATYEO et
Braasch, 1966

NH: Emberiza schoeniclus (L: BES “Kalimok”,
Shablenska Tuzla Lake)
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LHB: On feathers of the head, chest, back, and
the tail, uppertail-coverts, upperwing coverts and the
flight feathers.

42. Proctophyllodes

BraascH, 1966
Proctophyllodes vassilevi: ATYyEo, BrRaAscH 1966: p. 84

vassilevi ATYEO et

(H: Acrocephalus palustris, A. scirpaceus, L.. “Pazardzhik,
Plovdiv district™).

CH: palustris  (L: BES
“Kalimok™), Acrocephalus scirpaceus (L: BES
“Kalimok”, Shablenska Tuzla Lake)

LHB: In literature (ATYEO, BRAASCH 1966), there
is no information for the areas of the plumage, from
which Pr. vassilevi has been collected. We found
it on the primaries and secondaries and the area of

Acrocephalus

upperwing coverts of both hosts. In A. scirpaceus,
we also collected it from the feathers of undertail-
coverts and tail.

43. * Proctophyllodes balati CErny, 1978

NH: Panurus biarmicus (L: Durankulashko
Ezero Lake)

LHB: On the back, uppertail- and undertail-
coverts, tail and the flight feathers.

44. * Proctophyllodes locustellae CHIrROV et
MironNov, 1987

NH: Locustella fluviatilis (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: On the flight feathers.

45. * Proctophyllodes fuchsi Mironov, 1997

NH: Coccothraustes coccothraustes (L: BES
“Kalimok”, Shablenska Tuzla Lake)

LHB: On feathers of the tail and the flight
feathers.

Genus Monojoubertia RAprorp, 1950

46. Monojoubertia microphylla (RoBiN, 1877)

Monojoubertia microphyllus (Ro.) (sic): VASSILEV 1961:
p. 322 (H: Fringilla coelebs, L: Kazanluk, Negovan, Groudovo,
Borovets, Peshtera, Rila, Vitosha); VassiLev 1962b: p. 159 (H:
F. coelebs, L: Gotse Delchev); MAck-FIra, CRISTEA 1966: p. 680
(H: F. coelebs).

Monojoubertia microphylla (RoB): VassiLEv 1965: p.
146 (H: F. coelebs, L: Stara Zagora, Harmanli, Asenovgrad,
Pazardzhik).

CH: Fringilla coelebs (L: BES “Kalimok™)

LHB: According to data from literature
this species has been reported on flight feathers,
corresponding greater coverts feathers and feathers of
the tail. We found it only on the plumage of the body.
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47. * Monojoubertia hemiphylla (RoBIN,
1877)

NH:  Fringilla
“Kalimok™)

LHB: On feathers in the area of the back, tail
and on the flight feathers.

montifringilla (L: BES

Genus Joubertophyllodes Atyeo et Gaup, 1971
48. * Joubertophyllodes modularis (BERLESE,
1894)
NH: Prunella modularis (L: BES “Kalimok™)
LHB: On feathers of the body, tail and flight
feathers.

Subfamily PTERODECTINAE PARK et ATYEO, 1971
Genus Pterodectes RoBIN, 1877

49. Pterodectes rutilus RoBIN, 1868

Pterodectes rutilus RoB.: Vassiev 1962a: 237 (H:
Hirundo rustica, L: Gara General Todorov); VassiLEv 1962b: p.
160 (H: H. rustica, L: Petrich).

CH: Hirundo. rustica (L: BES “Kalimok”,
Shablenska Tuzla Lake)

LHB: Vassiev (1962a, 1962b) reported the
parasite on flight feathers, corresponding greater
coverts and the tail. In our collection, we found P,
rutilus only on primaries.

Genus Dolichodectes Park et ATyEo, 1971
50. Dolichodectes edwardsi (TROUESSART, 1885)

References

AtyEo W. T., N. L. BraascH 1966. The feather mite genus Proc-
tophyllodes (Sarcoptiformes: Proctophyllodidae). — Bulletin
of the University of Nebraska State Museum, 5: 1-355.

AtyEo W. T., L. D. VassiLEv 1964. New species of Proctophyl-
lodes from Bulgaria (Sarcoptiformes: Analgoidea). — Bul-
letin of the University of Nebrasca State Museum, 4(13):
273-2717.

ATYEO W. T., J. GAUD 1970. The feather mite genus Monojoubertia
RapFoRD, 1950 (Analgoidea, Proctophyllodidae). — Sonder-
druck aus Entomologische Mitteilungen, 4 (71): 145-155.

Atveo W. T., J. Gaup 1979. Feather mites and their hosts. — In:
Rodrigues J.G. (ed.): Recent Advances in Acarology, Aca-
demic Press, 355-361.

Beron P. 2005. Biodiversity of the acari in Bulgaria — In: Petrova
A. (ed.): Current state of Bulgarian biodiversity — problems
and perspectives, Sofia, Bulgarian Bioplatform, Dragon,
153-171. (In Bulgarian, English summary).

CernY V. 1978. Proctophyllodes balati sp. n. A new species of
feather mites (Analgoidea, Proctophyllodidae) from Beard-
ed Titmouse. — Folia Parasitologica, Praha, 25: 222.

CerNY V. 1979. Feather mites (Sarcoptiformes, Analgoidea) of
some warblers from Czechoslovakia. — Folia Parasito-
logica, Praha, 26: 81-84.

Pterodectes edwardsi (Trt.): VASSILEV 1957b: p. 338 (H:
A. arundinaceus, L: Lake Sreburna); VassiLev 1958c: p. 1335

(H: A. arundinaceus, L: Lake Sreburna) (synonymy after PARK,
ATYEO 1971).

CH: Acrocephalus arundinaceus (L: BES
“Kalimok”, Shablenska Tuzla Lake)

NH: Acrocephalus schoenobaenus (L: BES
“Kalimok™)

LHB: Dolichodectes has
collected from primaries and on the tail of A.
arundinaceus (see VAssiLEv 1958c). We found
it also on feathers uppertail-coverts while in A.

edwardsi been

schoenobaenus — only on flight feathers.

Acknowledgements: This study is part of the projects Ne
134/2005 and Ne 51/2006 supported by the Scientific Research
Fund of the University of Sofia. We wish to thank the colleagues:
Dr Mihaela Ilieva and MSc Dimitar Dimitrov (Zoological Insti-
tute, Sofia) for their help in collecting birds; Dr Sergey Mironov
(Zoological Institute, St. Petersburg) for providing some litera-
ture and for his help for the identification of Proctophyllodes
locustellae and Anhemialges sp.; Dr Petar Beron (National Mu-
seum of National History, Sofia) and Dr Ronald Schméschke
(University of Leipzig) for his help with the literature; Dr Tosh-
ko Ljubomirov (curator of the scientific collections, Institute of
Zoology, Sofia) for the kindly providing access to the feather
mite collection of Ivan Vasilev; Dr Pavel Zehtindzhiev (Chief
of the Biological Experimental Station “Kalimok™) for the hos-
pitality during our stay there. We are indebted to the reviewer
Dr Petar Beron, the editor Prof. Venelin Beshovski (Zoological
Institute, Sofia) and Dr Sergey Mironov for providing insightful
comments, which helped to improve the manuscript. Dr Boyko
Georgiev reviewed the English translation.

CHirov P. A., S. V. MiroNov 1987. New and little known species
of feather mites from passerine birds of Kirgiz. — Izvestiya
Akademii nauk Kirgizskoy SSR, Himiko-tehnologicheskie
nauki, 3: 48-51. (In Russian).

DABERT J., S. V. MiroNOV 1999. Origin and evolution of feather
mites (Astigmata). — Experimental and Applied Acarology,
23 (6): 437-454.

Dosrev D. 1998. Class Acari. — In: Michev T. (ed.): Biodiversity
of the Srebarna Biosphere Reserve. Sofia. 70-72.

DusiniN V. B. 1951. Feather mites (Analgesoidea). Part 1. Introduc-
tion in their study. Fauna SSSR, Paukoobraznye, 6 (5): 1-363.
(In Russian)

DusiniN V. B., L. VassiLev 1958. Ecological and physiological
peculiarities of individuals of various populations feather
mites (Acariformes, Analgesoidea), inhabiting birds of
different geographical zones. — Bulletin de I’Institut de
Zoologie. Section des sciences biologiques et medicales,
7: 91-106. (In Russian, English summary).

EHRNSBERGER R., MIRONOV, S. V., J. DABERT 2001. Apreliminary
analysis of the phylogenetic relationships of the feather
mite familiy Freyanidae Dubinin, 1953 (Acari: Astig-
mata). — Biological Bulletin of Poznan 38 (2):181-201.

Gaup J., W. T Atyeo 1996. Feather mites of the world (Acarina,
Astigmata): the supraspecific taxa. — Annales du Musée

101



Kolarova N., Pl. Mitov

Royal de I'Afrique Centrale, Sciences Zoologiques, 277,
Pt. 1: 1-193, Pt. 2; 1-436.

GaAuD J., M. AL Taq1 1975. Analges behbehanii, n. sp., sarcop-
tiforme plumicole parasite de Locustella luscinoides a
Koweit. — Acarologia, 17 (1): 166-168.

Mack-FIrRa V., M. CristeEa 1966. Proctophyllodides de Rou-
manie et considérations systématiques sur deux especes
du genre Proctophyllodes Robin, 1868. — Acarology, 8
(4): 680-695.

Mironov S.V. 1985. Feather mites of the genera Analges and
Pteronyssoides from the European part of the USSR (Sar-
coptiformes, Analgoidea). — Parazitologicheskij sbornik,
Leningrad, 33: 159-208. (In Russian, English summary).

MiroNov S.V. 1987. Morphological adaptations of feather mites
to different types of plumage and skin birds. — Parazito-
logicheskij sbornik, Leningrad, 34: 114-132. (In Russian,
English summary).

Mironov S.V. 1989. A review of the feather mites of the subfamily
Pteronyssinae from the USSR (Analgoidea, Avenzoariidae).
— Parazitologicheskij sbornik, Leningrad, 35: 96-124. (In
Russian, English summary).

Mironov S.V. 1997. Contribution to the feather mites of Swit-
zerland with description of five new species (Acarina:
Sarcoptiformes). — Bulletin de la Societé Entomologique
Suisse, 70: 455-471.

Mironov S.V. 2003. On some problems in the systematics of feather
mites. — Acarina 11 (1): 3-29. (In English, Russian summary).

Park C. K., W. T. Atyeo 1971. A generic revision of the Ptero-
dectinae, a new subfamily of feather mites (Sarcoptiformes:
Analgoidea). — Bulletin of the University of Nebrasca State
Museum, 9 (3): 39-88.

SaNTANA F. J. 1976. A review of the genus Trouessartia (Anal-
goidea: Alloptidae). — Journal of the Medical Entomology,
Supplement 1: 1-128.

Vassiev 1. D. 1957a. Mites new to the Bulgarian fauna parasitic in bird
feathers (Analgesoidea). — Priroda, 6: 70-72. (In Bulgarian).

VassiLev 1. D. 1957b. Acariens (Analgesoidea) sur les plumes
des oiseaux en Bulgarie. — Comptes rendus de I’ Académie
Bulgare des Sciences, 10 (4): 337-339.

VassiLev I.D. 1957c. Mites (Analgesoidea) on the feathers of
game birds (Galliformes) in Bulgaria. — Bulletin de I’Institut
de Zoologie. Section des sciences biologiques et médicales,
6: 357-379. (In Bulgarian, English summary).

VassiLev L. D. 1958a. Eine neue akarinengattung und-art der Analge-
soidea — Dubininia gen. n. und Dubininia dobrivelikovi sp. n.
— Bulletin de Section des sciences biologiques et médicales, 2
(3): 77-82. (In Bulgarian, Russian and German summaries).

VassiLEv L. D. 1958b. Zwei neue arten Analgesoidea aus Bulgar-

ien — Proctophyllodes bureschi sp. n. und Proctophyllodes
dontschevi sp. n. — Bulletin de Section des sciences bi-
ologiques et médicales 2 (4): 25-30. (In Bulgarian, Russian
and German summaries).

VassiLEV L. D. 1958c. Analgesoidea mites — ectoparasites of birds
of the Lake Srebrarna near the town Silistra, Bulgaria.
—Zoologicheskiy Zhurnal, 37 (9): 1325-1338. (In Russian,
English summary).

VassiLev L. D. 1959a. Analgesoidea im gefieder von rabenvgeln
der familie Corvidae in Bulgarien. — Bulletin de I'Institut de
Zoologie. Section des sciences biologiques et médicales, 8:
45-51. (In Bulgarian, Russian and German summaries).

VassiLev L. D. 1959b. Acariens (Analgesoidea) en Bulgarie. — Bul-
letin de Section des sciences biologiques et médicales, 3 (2):
7-16. (In Bulgarian, Russian and French summaries).

VassiLev L. D. 1959c¢. Fiir die Wissenschaft neue Analgesoidea aus
Bulgarien. — Comptes rendus de I’Académie Bulgare des Sci-
ences, 12 (3): 243-245. (In German, Russian summary).

VassiLEV L. D. 1960. Feather mites (Analgesoidea) on some birds
in Bulgaria. — Bulletin de I’Institut de Zoologie. Section des
sciences biologiques et médicales, 9: 431-437. (In Bulgar-
ian, English summary).

VassiLev 1. D. 1961. Federmilben (Analgesoidea) an den vogeln
in Bulgarien. — Bulletin de ['Institut de Zoologie et musée.
Section des sciences biologiques et médicales, 10: 317-323.
(In Bulgarian, Russian and German summaries).

VassiLev L. D. 1962a. Neue federmilben (Analgesoidea) — fiir die
fauna Bulgariens. — Bulletin de I’Institut de Zoologie et
musée. Section des sciences biologiques et medicales, 12:
237-238. (In Bulgarian, Russian and German summaries).

VassiLEv 1. D. 1962b. Study of the species composition, biology
and ecology of feather mites (Analgesoidea) on birds from
the environments of Petrich and Gotse Delchev. Sofia,
BAN, Sbornik Prirodni ognishta na zaraza v Petrichko
i Gotsedelchevsko, (Natiirliche Infektionsherden in den
Gebieten von Petric und Goce Delcev), pp. 141-166. (In
Bulgarian, English summary).

VassiLEv L. D. 1965. Feather Acarids on Birds in Thrace (Anal-
gesoidea). In: G. Paspalev, G. Markov, G. Peshev (eds.).
Die Fauna Thrakiens, 2, Sofia, BAN, pp. 121-155. (In
Bulgarian, English summary).

VassiLev 1. D., M. KoLEBINOVA. 1965a. Sur une nouvelle espéce
Analgesoidea — Rivoltasia gaudi n. sp. — Comptes rendus
de I’Académie Bulgare des Sciences, 18 (2): 161-164.

VassiLev I. D., M. KoLEBINOVA. 1965b. Feather mites on starlings
in the Sofia area. — Bulletin de I’Institut de Zoologie et mu-
sée. Section des sciences biologiques et médicales, 19: 189-
202. (In Bulgarian, Russian and English summaries).

IlepoBu akapu ot HaacemencTBO Analgoidea
(Acari: Astigmata) mo Bpaé4onog00Hu NTHIH

(Aves: Passeriformes) ot IOxna [{o0pynxa, bearapus

H. Konapoesa, II. Mumoe

(Pe3rome)

B paiiona na IOxna JloOpymxka ot HapcemericTBo Analgoidea ca yctanoBenu 50 Buia nepoBu akapu (ot 12
pona u ot 5 cemeiictBa) no 47 Bua ntuiy ot paspen Passeriformes. Ot nepoBute akapu 28 Buja ca HOBU

3a ¢aynara Ha bearapus, a 17 oT uzcneaBanuTe BpabIOom00H! NTHITN CE CHOOIIaBar 3a MEPBU BT KaTo

TOCTOIIPUCMHHNIN HA Ta3U IrpyIla akapu.
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