POCCUICKAA AKAAEMUA HAYK
I0>xnb1i1 Hayunbii LlenTp

RUSSIAN ACADEMY OF SCIENCES
Southern Scientific Centre

KaBrazcxmin
DHTOMOITO YL CK ML
brorureTer:

CAUCASIAN ENTOMOLOGICAL BULLETIN

Tom 3. Bpim. 1
Vol. 3. No. 1

PocToB-Ha-Aony
2007



KaBkasckuit SHTOMOA. 010AAeTeHb 3(1): 9-18

© CAUCASIAN ENTOMOLOGICAL BULL. 2007

Diversitiy of oribatid mites (Acari, Oribatei) and other soil
microarthropods in plumage of raptors

PasHooOpa3ue maHupHbIX KAemeil (Acari: Oribatei) u Apyrux
MOYBEHHBIX MUKPOAPTPOIIOA B ONE€PEHMUN XUIHbIX IITUI] I COB

N.V. Lebedeva', V.D. Lebedev®
H.B. Ae6eaeBa’, B.A. AeGepen®

!Southern Scientific Center, Russian Academy of Sciences, Azov Branch of Murmansk Marine Biological Institute, Chekhov str., 41,

Rostov on Don 344006 Russia. E-mail: lebedeva@mmbi.krinc.ru

*Stavropol State University, Pushkin str., 1, Stavropol 355009 Russia
'FO>kHblit HayuHb1 LeHTp PAH, AsoBckuit Gpuanaa MypMaHCKOro MOPCKOTO GMOAOTMYECKOTO MHCTUTYTA, YA. UexoBa, 41, Poctos-

Ha-AoHy 344006 Poccus

*CTaBpONOABCKIIL TOCYAAPCTBEHHBI YHUBEPCUTET, YA. IlymkuHa, 1, 355009, CraBponoab Poccust

Key words: soil microarthropods, oribatid mites (Acari: Oribatei), bird’s plumage, birds of prey (Facloniformes), owls

(Strigiformes)

Karouesote crosa: opubatuppr (Acari: Oribatei), moYBeHHble MUKPOAPTPOIIOADL, OMEPEHUE IITUL, XUIIHBIE IITULBI

(Facloniformes), coBs! (Strigiformes)

Abstract. Data on the soil microarthropod fauna,
including oribatid mites (Acari: Oribatei), inhabiting the
plumage of 114 individuals of 21 species of eagle and falcon
and six species of owls from 33 locations in Eurasia and
Northern Africa are presented. From between 0 to 71 of
individuals of non-parasitic microarthropod were recorded
on a single bird. On average there were 4,8+8,6 (+standard
deviation) microarthropods, and 2,2+3,0 oribatid mites
per bird. The composition of non-parasitic soil microar-
thropods in the plumage of the studied group of birds was:
44% — oribatid mites (28% of them were adult mites, 14%
— nymph and 3% - larvae), 23% — gamasid mites, 18% —
collembolans, 8% — prostigmata mites, 3% — acaridia mites,
2% — Bdellidae and 1% — small spiders and larvae of beetles.
There was no correlation between number of individuals
and species of non-parasitic microarthropods in the plum-
age and the size of bird, although such a tendency had been
observed earlier for anceriformes birds. From one to 12
speies of oribatid mites were recorded from different spe-
cies of raptor. The recorded number of oribatid mite taxa
on different species of birds was dependent on the sample
size of the studied birds. In total 60 species of oribatid mites
from 13 genera were found in the plumage of raptors. About
80% of all recorded species of oribatid mites were found in
the plumage in an adult stage, however juvenile stages of 19
species of oribatid mites were also recorded on raptors. Dif-
ferent age stages of four species (Diapterobates humeralis,
D. notatus, Platynothrus peltifer and Tectocepheus velatus)
were found in the plumage of one bird which can indicates
reproduction of these oribatid mite species in bird feath-
ers. The majority of oribatid mite species (86%) recorded in
the plumage are widely distributed in Palearctic soils. How-
ever, for some species of southern oribatid mite there is a
probable northerly dispersal route by birds from a steppe
zone to a zone of broad-leaved woods and taiga (Suctobelba
ladaria, Peloribates longipilosus) but also southwards from
more northern areas of the Far East to the more southern
areas of Mongolia (Suctobelbella opistodentata) is possible.

The role of raptors in the distribution of soil microarthro-
pods is discussed.

Pestome. B cTaTbe aHAaAMBUDPYIOTCSI AaHHBIE O
MOYBOOOUTAIOIIMX MHUKPOAPTPONOAAX, B TOM 4YMICAE
MAHLUUPHBIX KAewjax wuau opubatupax (Acari: Orib-
atei), oOHapy>xeHHbIX B omepeHun 114 ocobeit 21 Bupa
XMIHBIX NITUL, 1 6 BUAOB cOB M3 33 myHKTOB EBpasun un
Ceseproit Adpuxu. Ha nrumax obHapyxeHo ot 0 Ao
71 5K3. HemapasUTUYECKUX MMKpoapTporoA. Ha opHom
IITULlE HAaXOAMAUM B cpepHeM 1o 4,8+8,6 (tcraHpapTHOE
OTKAOHEHME) 5K3. MMKpoapTpomoas u  2,2+3,0 9K3.
opubaTua. B omepeHmum mccAeayeMOM IPYIIBI  IITUL]
COCTaB HEMapa3UTUYECKMX ITOYBEHHBIX MUKPOAPTPOIIOA
ObIA cAaepytomuM: 44% opubarup, us HUX 28% B3POCABIX
kaewernt, 14% wumdp u 3% anmuunok, 23% ramasup, 18%
HOTOXBOCTOK, 8% HpPOCTUIMaTU4YecKuX, 3% XAeOHbIX, 2%
KPaCHOTEAKOBBIX KAellell ¥ 1% MeAKMX MayKOB M AUYMHOK
KykoB. He oOHapyXeHa CBsI3b MEXAY KOAMYECTBOM
9K3eMIIASPOB I BUAOB HEMIapa3UTUIECKIX MUKPOAPTPOIIOA
B OIIEPEHMU U pasMepaMi IITULl, KaK 5TO ObIAO BBISIBAEHO
paHee AAst ryceobpasHbix. Ha pasHBIX BUAAX XMUIHBIX IITUL]
1 coB HaipeHo oT 1 Ao 12 BupoB opubarup. Koanuectso
BBISIBA€HHBIX AASI PA3HBIX BUAOB IITUL] TAKCOHOB OpMUOaTUA

3aBUCEAO OT BEAMYMHbI BBIOOPDKU OOCAEAOBAHHBIX
nruy. [IpuBepeH CrMCOK TakCOHOB opubatup: 60 BUAOB
n 13 popos, — HalipeHHbIX B omnepeHun. Oxoao 80%

BCeX OOHAPY)XEHHBIX BMAOB IAHLMPHBIX KAellel ObIAM
BCTpeYeHbI B OTlepeHuM BO B3pOCAOM cTapuu. Ha xuiHbIx
IITULAX 1 COBAX 0OHAPY)KEHBI IpenMarnHaAbHble CTaaum 19
BMAOB OpMOAaTHA, & pPa3Hble BO3PACTHBIE CTAAUM 4-X BUAOB
(Diapterobates humeralis, D. notatus, Platynothrus peltfer
u Tectocepheus velatus) BCTpeveHbl B ONEPEHUM OAHO
IITULBI, UTO MOXKET CBUAETEAbCTBOBATb O PAa3MHOXKEHUU
3TUX BUAOB opubaTyp B IepbsAX. DOABIIMHCTBO U3
BCTpeYeHHbIX B OTIePEHUY BUAOB IIAHLIMPHbIX KAelielt (86%)
HIMPOKO PacIpoCTpaHeHsl B mouBax ITaaeapkTuku. OpHaKO
AASL HEKOTODBIX BMAOB OpMbaTmp IOKa3aH BO3MOXKHBIN
3aHOC MTMLAMU IOKHBIX BUAOB U3 CTEIHOV 30HBI B
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Fig.1. Geographic distribution of number of observed raptors.

Puc. 1. Feorpa(bnl{ecxoe pacrpepeAeHre KoAniecTsa 06CAeAOBaHHbIX XMIHBIX IITULL 1 COB.

IIMPOKOAUCTBEHHBIE Aeca u Tanury (Suctobelba lapidaria,
Peloribates longipilosus) u, Hao60poT, U3 6oAee CeBEPHBIX
paitoHoB AaapHero BocToka B 0oaee I0)KHbIE LIMPOTBHI
Mouroaun (Suctobelbella opistodentata). Anaansupyercs
POADb XMIITHBIX IITUL 1 COB B PACIIPOCTPAHEHNN ITOYBEHHbIX
MUKPOAPTPOIIOA,

Introduction

As part of the soil-forming process, soil
microarthropods, including oribatid mites (Acari, Oribatei),
play a significant role in terrestrial ecosystems [Krivolutsky,
1995]. Their species diversity in different areas of the Earth,
taxonomy, biology, ecology, and evolution are the focus of
attention of world soil zoology and acarology [Schatz, 2004;
Krantz, Walter, 2007]. Many of the peculiarities of their
distribution over the planet were generally explained by
the continental drift [Hammer, Wallwork, 1979; Wallwork,
1984], glacial processes, as well as by the physical transport
through the geographical barriers by means of water
and wind [Coulson et al. 2002]. Nonetheless, recent
investigations based on the examples of the remote islands
of the Arctic have demonstrated the transport of soil
microarthropods by birds [Lebedeva, Krivolutsky, 2003].

The observation of the use of birds plumage as a
substrate by the soil biota was reported at the end of XX
— beginning of XXI centuries [Krivolutsky, Lebedeva, 1999;
2003; Krivolutsky, Lebedeva, 2004 a,b et al.], nonetheless
the diversity of soil microarthropods in the plumage of
many bird groups remains unstudied. In our previous

publications we demonstrated that birds connected with
water biotopes (sea-birds, water-fowl and shorebirds) may
play a great role in the distribution of soil microarthropods,
transporting the microarthropods in the feathers. Since
terrestrial microarthropod species generally prefer
wet habitats they are able to naturalize swiftly in other
geographic zones following such dispersal [Lebedeva,
2005; Lebedeva et al., 2006; Lebedeva, Lebedev, 2007]. Of
current importance is the evaluation of the role of other
groups of birds in the transport of soil microarthropods
which still, though to a lesser extent, are connected to
marine and freshwater ecosystems but which are more
widely spread in arid and semi-arid landscapes. Examples
of such birds are birds of prey and owls (raptors). Raptors
have a different cutaneous cover as compared to the other
groups of birds. Since they do not have permanent or
periodic contact with water, except for some fish-eating
species, their skin is drier, and their plumage is less dense
as compared with that of the waterfowl and seabirds. Thus,
it can be hypothesised that raptors may have a poorer
microarthropod fauna in their plumage and consequently
their role in soil biota distribution may be less significant
than that of the anceriformes. Nevertheless, many raptors
rest on the ground or build massive nests out of the plant
material and thus be contact with a substrate from which
they can acquire soil microarthropods.

The main objective of the present research was to
analyze the diversity of soil microarthropods and oribatid
mites in the plumage of raptors in particular, as well as to
estimate their role in soil microarthropod distribution in
different geographic zones.
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Fig.2. Map of birds of prey and owls collecting points. Digital designations of points of collecting are the following: Europe: 1 — Albania; 2 — Czechia;

3-5 — Ukraine (3 — Chernobyl, 4 — Odessa region, 5 — Lugansk region); Russia: 6 — Murmansk region; 7 — Karelia; 8 — Leningrad region; 9 — Arkhangelsk
region; 10 — Komi Republic; 11 — Kostroma region; 12 — Kaluga region; 13 — Moscow region; 14 — Vladimir region; 15 — Ryazan region; 16 — Tver region; 17
— Tula region; 18 — Volgograd region; 19 — Rostov region; 20 — Stavropol territory; 21 — Kalmykia; 22 — Astrakhan region; 23 — Yamal — Nenets district; 24
— Tomsk region; 25 — Novosibirsk; 26 — Altai region; 27 — Buryatiya; Africa: 28 — Tunis; Asia: 29 — Arab Emirates; 30 — Israel; 31 — Armenia; 32 — Kazakhstan;
33 — Mongolia.

Puc.2. Kapra mect cbopa xumjupix mruti u cos. Linppossie ob6osnavenust mect coopa caeayiomue: EBpomna: 1 — Aabaunst; 2 — Yexust; 3-5 — Ykpanua
(3 — YepHobbiab, 4 — Opecckast 06A., 5 — AyraHckast 00A.); Poccust: 6 — Mypmasckast 00A.; 7 — Kapeansi; 8 — AeHnHrpapckast 06a.; 9 — ApxaHreAabckast
064.; 10 — Komn Pecriybamxa; 11 — Kocrpomckast 06a.; 12 — Kaayxckast 06a.; 13 — MockoBckast 06A.; 14 — Baapumupckast 00a.; 15 — Psisanckast 00A.; 16
— TBepckas 06a.; 17 — Tyabckas 06a.; 18 — Boarorpaackas 064a.; 19 — PocToBckas 06a.; 20 — CraBponoabckuit kpait; 21 — Kaambixkus; 22 — AcTpaxaHckast
064.; 23 — SImaro-Henenxuit okpyr; 24 — Tomckas 00A.; 25 — HoBocubupck; 26 — Aaraiickuit kpait; 27 — Bypsitust; Abpuka: 28 — Tynuc; Asust: 29 — Apabckue

Omumparsy; 30 — Vizpanap; 31 — Apmenns; 32 — Kasaxcran; 33 — MoHroans.

Materials and methods

Birds of prey (Facloniformes) and owls (Strigiformes)
were collected between 1999 and 2004. Practically all
the species belonging to the aforementioned families in
Russia and other countries are under legal protection
and therefore their collecting for further studies of their
plumage depended on accidental circumstances, namely
the death of birds on high-voltage lines, collisions with
lighthouses, posts, motor transport, etc. Among the
examined raptors there were also injured nestlings, having
fallen out of the nests. Another set of studied individuals
included several species of hawks and harriers obtained
from hunters during spring and autumn fowling, as well
as birds being shot in the vicinities of the airport landing
strips. Additionally several dead birds were obtained from
bird of prey nurseries while others were specially obtained
during the Russian-Mongolian expedition works and in
Chernobyl during further radio-ecological investigations
and studies of heavy metal accumulation. All this explains

the heterogeneity of the obtained material aimed for the
study (Fig.1).

Thus, most of the birds were obtained from
Sheremetyevo Airport (Moscow, Russia), Mongolia and
Chernobyl (Ukraine). The map (Fig. 2) shows the birds
sampling points.

114 individuals of 21 species of Facloniformes,
and six species of Strigiformes were studied: the Osprey
Pernis apivorus, the Black kite Milvus migrans, the Marsh
harrier Circus aeruginosus, the Hen harrier C. cyaneus,
Montagu’s harrier C. pygargus, the Goshawk A. gentilis,
the Sparrowhawk A. nisus, the Buzzard Buteo buteo, the
Rough-legged buzzard B. lagopus, the Upland buzzard B.
hemilasius, the Golden eagle Aquila chrysaetos, the Tawny
eagle A. rapax, the White-taied eagle Haliaeetus albicilla,
the Black vulture Aegypius monachus, the Gyrfalcon Falco
rusticolus, the Saker E cherrug, the Hobby E subbuteo,
the Red-footed falcon E vespertinus, the Amur falcon, E
amurensis, the Lesser kestrel E naumanni, the Kestrel F
tinnunculus, the Long-eared owl A. otus, the Short-eared
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Fig. 3. Species and number distributions of studied Facloniformes
(white columns) and Strigiformes (pattern columns) (N=114).

Puic.3. BUAOBOII M KOAMMECTBEHHBIX COCTAB 06CAEAOBAHHDBIX XUIFHBIX
ntuy (6eable CTOAGUKM) U COB (3alITpyXOBaHHble CTOAGUKY) (N=114).

owl A. flammeus, the Scops owl Otus scops, the Boreal owl
Aegolius funereus, the Tawny owl S. aluco, the Ural owl S.
uralensis. The number of the studied birds is presented in
Fig. 3

The skins of the birds were cut into sections and placed
feathers down in Berlese-Tullgren modified funnels and
kept under an electric lamp for 3-4 days. Microarthropods,
extracted from the plumage were fixed in 70% ethanol with
addition of glycerol. Soil microarthropods were identified
by tD.A Krivolutsky or under his supervision.

Results

Twenty percent of individuals belonging to 14 bird
species from different geographical zones did not possess
soil microarthropods in their plumage. Oribatid mites
were not found in the plumage nearly one third of all the
examined 16 bird species. Other birds were marked by the
presence of one to 71 individuals of soil microarthropods
and from one to 13 individuals of oribatid mites (Fig. 4).

Microarthropods were found in the plumage of all
investigated species of raptor and oribatid mites were also
recorded from the plumage of all species, except for the
Scops owl. The maximum number of non-parasitic soil
microarthropods (71) was found on a Long-eared owl from
the Astrakhan region, the greater part being represented
by the predatory gamasid mites (69). In the plumage
of several individuals of some bird species, such as the
Kestrel from Moscow, Upland buzzard from Mongolia,
Long-eared owl from the Tver region, there were 36, 30
and 21 soil microarthropod individuals, respectively. The
plumage of the Lesser kestrel from Kalmykia possessed the
maximum number of oribatid mites, i.e. 13 examples; while
12 oribatid mites were observed on a Upland buzzard in
Mongolia, the Goshawk in Chernobyl and in the Kestrel
from Moscow. However, on the whole, the number of non-
parasitic microarthropods, inparticular oribatid mites,
in the plumage of any one bird, was low. On average,
there were 4,8+8,6 (+ standard deviation) individuals of
microarthropod and 2,2+3,0 individuals of oribatid mite,
respectively. The median values were equal to 2 and 1
individuals respectively. On the whole, the distribution of

KonuyecTtso nTuwBird nimber

N
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

KonunuectBo HenapasmTn4ecknx M1KpoapToponos B ONEPEHN OAHON NTULbI
Number of no-parasite microarthropods in plumage of a bird

Fig. 4. Number distribution of nonparasitic soil microarthropods in
a plumage of raptors.

Puc. 4. PacripepeAeHre KOAMYECTBA HENapasuTYeCKNX MOYBEHHBIX
MMKPOAPTPOIIOA B OTI€PEHMY XUILHBIX IITUL, X COB.

soil microarthropods in birds feathering demonstrated a
correlation with a Poisson distribution, characterizing rare
events.

The composition of soil microarthropods, having
found in the plumage of the raptors is presented in fig. 5.

Oribatid mites were the most numerous group in
the plumage of raptors. Non-parasitic gamasid mites and
collembolans comprised 20 to 25% of all observed soil
microarthropods (N=551). The abundance of prostigmatid
mites was also great compared to the smallest number
in the Acaridae and Bdellidae. Larvae of beetles, small
spiders and copeognatha were occasionally observed
but their contribution to the total fauna was small at
approximately 1%. The correlation between different
groups of microarthropods in the plumage of raptors
was close in birds from the coasts of the Barents Sea and
the neighbouring islands and did not differ significantly
(x*=8,11; df=5; p= 0,15 NS).

Species diversity of oribatid mites varied among
different birds from 1 to 14 species (Fig. 6).

Each of the seven species of bird of prey demonstrated
only one species of oribatid mite; the maximum number
of these microarthropod species (14) was found in the
plumage of the Buzzard, while 13 species were collected
from the plumage of the Goshawk and Sparrowhawk. The
highest number of oribatid mite species (10) was recorded
in the Long-eared owl when compared to other owl
species. However, the species diversity of the oribatid mites
depended on the sample size (r=0.75, N=27) (Fig. 7).

The species composition of the oribatid mites from the
plumage of raptors is presented in appendix A. 60 species
and 13 genera of oribatid mites have been determined.
About 80% of all observed species of oribatid mite were
adult. In the plumage of birds of prey and owls larval stages
of 19 oribatid species were observed eg. Achipteridae,
Camisia spinifer, Diapterobates notatus, Nothrus palustris,
Platynothrus peltifer and undetermined oribatid mites.
These larvae comprised 3% of all soil microarthropods in
the plumage.

Nymphs of different ages (proto-, deuto- and
triponymphs) Camisia sp., Camisia horrida, Diapterobates
humeralis, — Hermannia  sp., Hermannia  scabra,
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Fig. 5. Distribution (composition) of nonparasitic soilmicroarthropods
found in the plumage of raptors.

Puc. 5. CocTaB IIOYBEHHBIX HENAapasUTUYECKUX MMUKPOAPTPOIIOA,
HAIAEHHBIX B OIIEPEHNM XUIIHBIX ITuL 1 coB (N=551).

Nanhermannia sp., Parachipteria punctata, Poroliodes
farinosus, Tectocepheus velatus, Triypochthonius tectorum
and Scheloribates laevigatus comprised 14% of all non-
parasitic microarthropods found in plumage (Fig. 5). Such
species as Diapterobates notatus, Nothrus palustris and
Platynothrus peltifer were noted in the plumage as both
larvae and nymphs while and adults were also recorded for
Platynothrus peltifer. Different age stages of four oribatid
species (Diapterobates humeralis, D. notatus, Platynothrus
peltifer and Tectocepheus velatus) have been observed
in the plumage of one bird; this may be evidence of the
reproduction of these species of the oribatid mite in the given
substrate (Tabl. 1). It is necessary to note that the majority
of these species are parthenogenetic, for example, Camisia
spinifer, Platynothrus peltifer Diapterobates notatus,
Hermannia scabra, Nothrus palustris, Tectocepheus velatus
and Trhypochthonius tectorum (Norton, Palmer, 1991,
Cianciolo, Norton, 2006). Thus, it is likely that some species
of oribatid mite reproduce in the plumage of the Osprey,
Gyrfalcon, Goshawk, Sparrowhawk, Upland buzzard and
Ural owl from different geographical zones (tundra, boreal
and steppe zones).

The distribution of occurrence frequency of oribatid
species in different species of raptors showed that only
several species of the oribatid mites are frequently met in
the plumage (Fig. 8).

The most widely distributed microarthropods in
the plumage of birds of prey and owls appeared to be
the species with high natural population densities in the
different geographical zones, among them are Tectocepheus
velatus (in 12 species), Oppiella nova (in 7 species),
Discoppia splendens v Carabodes areolatus (in 6 species)
u Moritzoppia unicarinata (in 5 species). The majority of
oribatid species (47 species) were recorded only once from
one bird species, 20 species of the oribatid mites were
observed in the plumage of two bird species.

Most of the oribatid mites (86%) recorded are widely
distributed throughout palearctic soils. However, there
are some interesting observations, for example Suctobelba

Number of oribatid mites/Konmyecteo eupoe opubaTtug,
0 2 4 6 8 10 12 14 16

Pernis apivorus |
Milvus migrans ]
Circus cyaneus | :

_ Circus pygarqus |
Circus aeruginosus
Accipiter gentilis

_
Accipiter nisus
Buteo lagopus
Buteo hemilasius
Buteo buteo
Aquila rapax ] | H B
Aquila chrysaetos | s
Haliaeetus albicilla 7 h H
Ae?ypius monachus 1 & ' '
Falco rusticolus | | i ' ' |
Falco cherrug ] H H H H H H H
Falco subbuteo | | i H ' H |
Falco vespertinus
Falco amurensis | | f
Falco naumanni ]
Falco tinnunculus
Asio otus

Asio flammeus
QOtus scops
Aegolius funereus F
Strix_aluco

Strix uralensis ¥

V777777777777777777777773
(222777777774 ' :

Fig.6. Number of oribatid mite species found in the plumage of
different species ofraptor.

Puc.6. KoAnyecTBO BMAOB TNaHLMPHBIX KAeleil,
OIlePEeHMI Pa3HBIX BUAOB XMIJHBIX IITUL] U COB

HaMAEHHBIX B

lapidaria, earlier registered only for the Rostov region
[Krivolutsky, 1995], was found in the plumage of the
Kestrel from the Moscow region and in the Long-eared owl
from the Tver region. Peloribates longipilosus, the southern
species and typical for the steppe zone [Krivolutsky,
1995], was found in the plumage of the Goshawk from the
Republic of Komi, which is evidence of possible transport
of some southern oribatid species by the birds of prey from
the steppe zone to the broad-leaved forests and on to the
taiga. Of particular interest is the find of Suctobelbella
opistodentata in the feathering of the Saker from Mongolia.
Previously, this mite was only recorded from the north of
the Far East [Krivolutsky, 1995]. This mite could travel to
more southerly Mongolian latitudes via bird dispersal.

Of further interest is the discovery of Haplochthonius
simplex. This is quite a rare species having been recorded
from the soils of the Rostov and Orenburg regions
[Krivolutsky, Kazadaev, 1976; Krivolutsky, 1995]. Recently,
it has been found in the nests of the Saker in Ukraine
(Odessa, zoological gardens) [Krivolutsky, Lebedeva,
2003]. It is rather abundant in the vicinity of Astrakhan,
where it was found in the plumage of three bird species,
among them are Sparrowhawk, Red-footed falcon, and
Kestrel. Tropacarus pulcherrimus, having been previously
recorded from the territory of Russia (Sochi and Daghestan
soils) [Krivolutsky, 1995], was found in the feathering of the
Black kite and Upland buzzard from Mongolia.

DISCUSSION

The analysis of recent data on the diversity of soil
microarthropods and oribatid mites in the plumage of
birds of prey and owls shows that the plumage of these
birds contains the same groups of soil microarthropods
as that of anceriformes [Lebedeva, 2005]. However, the
population densities of soil microarthropods and oribatid
mites in the raptor plumage was lower when compared to
their abundance on big swans and geese. Consequently, the
plumage of raptorsisinhabited by soil microarthropods (and
oribatid mites) to a lesser degree than that of anceriformes
and other species connected with water habitats. Possibly,
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Table 1. Reproduction of oribatid mites that in a plumage of
raports were registered: L — larvae, N — nymph, N1 — protonymph, N2
— deutonymph, N3 — tritonymph, I — adult mites.

Ta6anua 1. [TaHIMpPHbIE KA€LIM, Pa38MHOXeHe KOTOPBIX OTMEYeHO Ha
XMIHBIX ITULAX U coBaX, rae L — anumnka, N — uumdsi, N1 — nporonumda,
N2 — penrronnmda, N3 — tpuronnmda, I — B3pocabiit Kael.

Oribatid mites Age stages of oribatid Bird species / Buapt

species/ Bupbt mites found on abird/ nTuy
opubarup BospacTHsle crapun,

HallAEHHbIe Ha OAHON

nruie
Diapterobates N, I Osprey
humeralis (Hermann,
1804)
Diapterobates L,N1 Ural owl
notatus (Thorell,
1872)
Platynothrus peltifer N2, 1 Sparrowhawk
(C.L. Koch, 1839)
Tectocepheus velatus N2, N3 Gyrfalcon
(Michael, 1880) N, I Upland buzzard

N1, 1 Goshawk

the plumage of raptors is less favourable for oribatid mites
and other microarthropods due to the skin dryness and
relative “"looseness” of the feathers. However, the diversity
of soil microarthropods in the plumage of raptors was
similar with their diversity in the plumage of the Barents
Sea birds [Lebedeva et al, 2006]. The same groups of soil
microarthropods dominate in plumage of raptors as these
in plumage of seabirds and waders inhabiting high latitudes
of the Arctic.

A connection between the number of individuals
and species of non-parasitic microarthropods in the
plumage and the size of the birds, as was stated earlier for
anceriformes, has not been found [Lebedeva, 2005]. This
is likely to be due to the fact that large species of birds of
prey were, as a rule, isolated specimens. It was not always
possible to use the fresh skin of the birds and birds were
occasionally frozen to preserve the material prior to
examination. This might cause some mortality amongst the
microarthropods and result a discrepancy.

The list of oribatid mite taxa, recorded in the plumage
of raptors numbers some 60 species from 13 genera. For
such a small sample size of studied birds such diversity
seems rather impressive. The list of oribatid mites turned
out to be substantially enhanced due to the 100% increase
in the number of studied raptors as compared to the
previous data [Krivolutsky, Lebedeva, 2003]. The number of
observed oribatid taxa for different bird species depended
on the sample size of the examined birds. Apparently,
continued studies in this field will produce an even greater
list of oribatid mites in the future.

Between one to 12 species of oribatid mites have
been observed in the plumage of raptors. Larval stages
have never been recorded for 80% of oribatid species found
in the plumage. However, for 19 species of other oribatid
species it may be assumed that they can reproduce directly
in the plumage, since these species were represented by
larvae and/or nymphs of different ages. Moreover, both
larvae and nymphs of four species of oribatid mites, such as
Diapterobates humeralis, D. notatus, Platynothrus peltifer
and Tectocepheus velatus were recorded in the plumage of
one bird, which is evidence of the reproduction of these
oribatid species in the feathers.

y =1,6458+0,6747%x

K-80 Buaos opwbaTup/Oribatid mite species number

0 2 4 6 8 10 12 14 16 18
KonuuecTso o6cnenoBanHbix ntuw/Observed birds number

Fig. 7. Dependence of number of found species of oribatid mites from
sampling value of different species of raptor.

Puc. 7. 3aBUCMMOCTb KOAMYECTBA BBIIBACHHBIX BUAOB MaHLMPHBIX
KA€Iell OT BEAMYMHDBI BBIGOPKM DasHBIX BUAOB XMIIHBIX ITHL, U COB
(N=27).

As it may be seen from Appendix A, the diversity
of mature/adult oribatid mites in the plumage of day
birds of prey was great. One can note a high diversity of
the representatives of epifauna, namely oribatid mites
of a relatively large size: Hermannia, Nothrus, Camisia,
Platynothrus, Belba, Gustavia, Cepheus, Trichoribates,
Poroliodes,  Fuscozetes, — Parachipteria, Pergalumna,
Neoribates. Small oribatids like Oppia, Suctobelbella,
Liochthonius comprised only 17% of the individuals (N=263).
In addition, their immature stages were not found. This
fact testifies to accidental character of inhabiting raptor
plumage of oribatid mite species, that we cannot identify
any species of mites which would be found even in only half
of the observed birds.

However, birds of prey, though to a lesser extent than
seabirds, waterfowl and shore-birds, possess an accidental
and rather diverse fauna of soil microarthropods and can
fulfill a transport function. As long as the birds of prey
have lengthy migration routes, they can transport soil biota
in their plumage from different geographical zones and
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Fig. 8. Occurrence frequency distribution of oribatid mite species in
different species of raptor.

Puc. 8. PacnipepeAeHne 4mcAa BUAOB opubaTyp B 3aBUCUMOCTHU
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influence the formation of the soil fauna community. This
principle may be illustrated by the our study. Southern
species of oribatid mite, such as Suctobelba lapidaria,
Peloribates longipilosus, may be transported by the birds
from the steppe zones to the forest and taiga. The transport
of the mites by the birds from the North to the South may
be shown by the example of Suctobelbella opistodentata,
living in the Russian Far East being transported to the
southern latitudes of Mongolia.

The majority of oribatid mite species, found in the
plumage of birds of this group are distributed widely in
palearctic soils (Appendix A). This is likely to happen owing
to the birds, the plumage of which may be used by many
oribatid mite species as a temporary dwelling substrate.
Both eurybiontic character and their reproductive strategies
promote this ability.
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Appendix A. Taxa list, distribution, age stage of oribatid mites. Sites of raptors collection, in which plumage oribatid mites were founde.
TTpuaoxenne A. TaAKCOHOMUYECKMI CIIVICOK, PACTIPOCTPAHEHME, CTAAMM Pa3BUTYS TIAHLMPHBIX KA€ILeil, MecTa cO0pa XMIHbIX ITUL| M COB, B ONIEPEHMUM
KOTOPBIX OHM OOHAPY)KEHBI.

Taxon/ Takcon Distribution?/ Age stages (number Bird collecting Bird species? /
PacrpocTpaHenne of individuls)® / sites®/ Buapt mtuyg
Crapuu pasBuTus Mecra cbopa nrutj
(KOA-BO 9K3.)

Hypochthoniidae

Hypochthonius rufulus C.L. Koch, 1835 Palearctic 1(3) 16,18 6,23
Haplochthoniidae

Haplochthonius simplex (Willmann, 1930) Rostov region, 1(12) 22 7,17,21

Orenburg region

Brachychthoniidae

Brachychthonius berlesei Willmann, 1928 Palearctic 1(1) 19 13

Liochthonius sellnicki (Thor, 1930) Palearctic 1(3) 23 15
Phthiracaridae

Atropacarus striculus C.L. Koch, 1836 Palearctic 1(8) 13,21 20, 21

Phthiracarus borealis (Tragardh, 1910) Palearctic 1(1) 13 7

Phthiracarus globosus Palearctic 1(1) 21 20

Phthiracarus sp. I(11) 13,33 7,9,13

Steganacarus sp. 1(1) 33 9

Tropacarus carinatus (C.L. Koch, 1844) Palearctic 1(2) 16, 21 5,20

Tropacarus pulcherrimus Berlese, 1885 Sochi, Dagestan 1(2) 33 2,9
Euphthiracaridae

Euphthiracarus sp. 1(1) 13 22
Nothridae

Nothrus biciliatus C.L. Koch, 1844 Palearctic 1(1) 33 9

Nothrus palustris C.L. Koch, 1839 Palearctic L(2), N(2) 13,16.33 57,923
Camisiidae

Camisia horrida (Hermann, 1804) Palearctic N(1) 33 9

Camisia sp. N(1) 33 19

Camisia spinifer (C.L.Koch, 1835) Palearctic L(1) 32 7

Platynothrus peltifer (C.L. Koch, 1939) Palearctic L(1),N(1), I(1) 9,13,18 6,7
Trhypochthoniidae

Trhypochthonius tectorum (Berlese, 1896) Palearctic N(1) 12,16 5,22
Malaconothridae

Malaconothrus egregius Berlese, 1904 Palearctic 1(2) 16,21 20, 23

Malaconothrus sp. 1(1) 18 6
Nanhermanniidae

Nanhermannia sp. N(1) 33 12
Hermanniidae

Hermannia scabra (C.L. Koch, 1839) Palearctic N(1) 32 7

Hermannia sp. N(1) 3 2
Hermanniellidae

Hermanniella granulata (Nicolet, 1855) Palearctic 1(1) 14 10
Liodidae

Poroliodes farinosus (C.L. Koch, 1839) Palearctic N(1) 9 7
Damaeidae

Belba sp. 1(1) 3 7

Metabelba sp. 1(1) 16 22

Cepheidae
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Taxon/ Takcou Distribution®/ Age stages (number Bird collecting Bird species® /
PacrnipocTpaHeHne of individuls)® / sites®/ Buab! iTuiy
Crapuu pasBuTus Mecra cbopa mruty
(KOA-BO 9K3.)
Cepheus cepheiformis (Nicolet, 1855) Palearctic 1(1) 13 7
Eremaeidae
Eueremaeus oblongus (C.L. Koch, 1835) Palearctic 1(2) 13 10, 21
Eremaeus hepaticus (C.L. Koch, 1835) Palearctic 1(1) 33 11
Eremaeus sp. 1(1) 33 9
Gustaviidae
Gustavia microcephala (Nicolet, 1855) Palearctic 1(1) 13 1
Xenillidae
Xenillus tegeocranus Hermann, 1804 Palearctic 1(1) 33 12
Carabodidae
Carabodes areolatus Berlese, 1916 Palearctic 1(6) 3,11,13,21 1,7, 10, 20, 22, 25
Carabodes forsslundi Sellnick, 1953 Palearctic 1(1) 13 13
Carabodes labyrinthicus (Michael, 1879) Palearctic 1(1) 21 20
Tectocepheidae
Tectocepheus velatus (Michael, 1880) Palearctic N(8), I(25) 3,11,13, 15, 16, 23, 2,3,5,6,8,9,10, 12,
24, 33 15,21,23
Autognetidae
Autogneta willmanni (Dyrdowska, 1929) Moscow region 1(2) 8 10
Oppidae
Dissorhina ornata (Oudemans, 1900) Palearctic 1(1) 13 7
Discoppia splendens (C.L.Koch, 1840) Palearctic 1(7) 3,13,16,18,19 6,7,10, 13, 18,22
Medioppia fallax (Paoli, 1908) Kaliningrad  region, 1(1) 16 22
Kandalaksha, Novgorod,
Voronezh,  Rostov,
Volgograd  regions,
Tatrstan, Sakhalin
Lauroppia maritima (Willmann, 1929) Palearctic 1(1) 15 23
Microppia minus (Paoli, 1908) Palearctic 1(1) 16 23
Moritzoppia unicarinata (Paoli, 1908) Palearctic 1(6) 3,11, 13, 30, 33 1, 6,7,10, 14
Oppia sp. 1(1) 33 9
Oppiella nova (Oudemans, 1902) Palearctic 1(12) 3,8,11,13,16 3,5,6,10,22,23,25
Oppiella sp. 1(2) 13,16 5,10
Quadroppiidae
Quadroppia quadricarinata (Michael, 1885) Palearctic 1(1) 3 6
Suctobelbidae
Suctobelba lapidaria Moritz, 1970 Rostov region 1(2) 13,16 4,22
Suctobelba trigona (Michael, 1888) Palearctic 1(2) 13 1,3
Suctobelba sp. 1(5) 13 1,10
Suctobelbella hammeri (Krivolutsky, 1966) Palearctic 1(1) 23 8
Suctobelbella acutidens (Forsslund, 1941) Palearctic 1(1) 3 6
Suctobelbella opistodentata (Golosova, 1970) Far East 1(1) 33 16
Suctobelbella sp. 1(2) 13,16 21,22
Haplozetidae
Peloribates longipilosus Csiszar, 1962 Rostov region, 1(1) 10 6
Nivorossijsk, Sochi,
Orenburg region
Oribatulidae
Zygoribatula exilis (Nicolet, 1855) Palearctic 1(5) 13, 14, 20 10, 21

Protoribatidae
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Taxon/ TakcoH

Distribution?/

Age stages (number

Bird collecting

Bird species? /

PacrnipocTpaHeHne of individuls)® / sites®/ Buab! iTuiy
Crapuu pasBuTus Mecra cbopa mruty
(KOA-BO 9K3.)
Liebstadia similis (Michael, 1888) Palearctic 1(1) 3 6
Scheloribatidae
Scheloribates laevigatus (C.L. Koch, 1835) Palearctic N(1) 3,11 2,27
Scheloribates latipes (C.L. Koch, 1844) Palearctic 1(2) 3,24 2,10
Parakalummidae
Neoribates roubali (Berlese, 1910) Moscow, Novgorod, 1(1) 13 21
Kursk, Voronezh
regions, Sochi,
Krasnoyarsk
Ceratozeridae
Ceratozetes cisalpinus Berlese, 1908 Palearctic 1(1) 21 20
Fuscozetes fuscipes (C.L. Koch, 1844) Palearctic 1(1) 13 1
Diapterobates humeralis (Hermann, 1804) Palearctic N(1), I(1) 13 2
Diapterobates notatus (Thorell, 1871) Palearctic L(1), N(2) 11,13 10, 27
Melanozetes mollicomus (C.L. Koch, 1839) Palearctic 1(3) 13 21
Trichoribates trimaculatus (C.L. Koch, 1835) Palearctic 1(2) 13,25 15,21
Chamobatidae
Chamobates cuspidatus (Michael, 1884) Palearctic 1(1) 11 27
Mycobatidae
Minunthozetes pseudofusiger (Schweizer, 1922) Palearctic 1(1) 18 6
Punctoribates punctum (C.L. Koch, 1839) Palearctic 1(1) 3 26
Achipteriidae L(1)
Achipteria coleoptrata (Linnaeus, 1758) Palearctic 1(1) 3 2
Parachipteria punctata (Nicolet, 1855) Palearctic N(1), I(1) 3 6
Galumnidae
Pergalumna nervosa (Berlese, 1914) Palearctic 1(2) 3,13 10, 26
Oribatei (no determined) L(7), N(52) 3,7,11,13, 14, 16, 1,2,6,7,9,10,12,19,

18, 25,27, 33

21, 22, 23, 26, 27

2 Distribution by D.A. Krivolutsky (1995)

b Age stage of oribatid mites: L — larvae, N— nymph; I — adult mites.

¢ Sites of bird collections: see legend to Fig.2.

4 Bird species: 1- the Osprey Pernis apivorus; 2— the Black kite Milvus migrans; 3— the Hen harrier Circus cyaneus; 4— the Montagu’s harrier C.
pygargus; 5—the Marsh harrier C. aeruginosus; 6—the Goshawk A. gentilis; 7— the Sparrowhawk A. nisus; 8— the Rough-legged buzzard Buteo lagopus; 9— the
Upland buzzard B.hemilasius; 10— the Buzzard B. buteo; 11— the Tawny eagle Aquila rapax; 12— the Golden eagle A. chrysaetos; 13— the White-taied eagle
Haliaeetus albicilla; 14— the Black vulture Aegypius monachus; 15— the Gyrfalcon Falco rusticolus; 16— the Saker F. cherrug; 17— the Hobby F. subbuteo;
18— the Red-footed falcon F. vespertinus; 19—the Amur Falcon F. amurensis; 20— the Lesser kestrel F. naumanni; 21— the Kestrel F. tinnunculus; 22— the Long-
eared owl A. otus; 23— the Short-eared owl A. flammeus; 24— the Scops owl O. scops; 25— the Boreal owl A. funereus; 26— the Tawny owl S. aluco; 27— the

Ural owl S. uralensis.
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