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Abstract Ornitho-parasitological studies in Tiirkiye began in the early 2000s, focusing on chewing lice, and
have continued to increase to the present day — new studies, records, and host-parasite associations — are
published each year. Despite this progress, the chewing lice fauna of many wild bird species in Tiirkiye remains
poorly known, especially among raptor species (Accipitriformes and Falconiformes). Faunistic records of birds
of prey are still limited, and each novel record or novel host-parasite association provides valuable data for
understanding host specificity and ectoparasite distribution. The material of this study consists of chewing
lice specimens collected from the Lesser Spotted Eagle (Clanga pomarina) and were mounted on slides using
standard clearing and mounting techniques and examined under a light microscope for identification. As a result,
the specimens were identified as Colpocephalum impressum Rudow, 1866, Craspedorrhynchus naevius (Giebel,
1861), Degeeriella fulva (Giebel, 1874), and Falcolipeurus suturalis (Rudow, 1869). Among these species,
Craspedonhynchus naevius represents a new record for the chewing lice fauna of Tiirkiye. This study contributes
to the understanding the ectoparasite biodiversity of birds of prey in Tiirkiye and emphasises the importance of
continued parasitological studies of wild avian species.
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Osszefoglalas A madarparazitologiai vizsgalatok Tordkorszagban a 2000-es évek elején kezdddtek, foként a toll-
tetvekre Gsszpontositva, és napjainkig folyamatosan boviilnek — évente 11j kutatasok, adatok és gazda-parazita
kapcsolatok — keriilnek kozlésre. E fejlodés ellenére sok vadon é16 madarfaj tolltetiifaunaja még mindig kevéssé
ismert Torokorszagban, kiilonosen a ragadozo madarak (Accipitriformes és Falconiformes) korében. A ragadozo
madarak faunisztikai adatai tovabbra is korlatozottak, ezért minden 01j adat vagy 0j gazda-parazita kapcsolat érté-
kes informaciot nyujt a gazdaspecificitas és az ektoparazitak elterjedésének megértéséhez. A vizsgalat anyagat a
békaszo sas (Clanga pomarina) egyedeir6l gyijtott tolltetvek alkotjak. A targylemezes preparatumokat standard
maceralasi és beagyazasi technikakkal készitettiik, majd fénymikroszkop alatt identifikaltuk. Ennek eredménye-
ként a kovetkezo fajokat azonositottuk: Colpocephalum impressum Rudow, 1866, Craspedorrhynchus naevius
(Giebel, 1861), Degeeriella fulva (Giebel, 1874), és Falcolipeurus suturalis (Rudow, 1869). Ezek koziil a Craspe-
dorrhynchus naevius 0j fajt képvisel Torokorszag tolltetii-faunajaban. Tanulméanyunk hozzajarul a ragadoz6 ma-
darak ektoparazita-biodiverzitasanak megértéséhez, és hangsulyozza a vadon él6 madarfajok tovabbi parazitolo-
giai vizsgalatainak fontossagat.

Kulesszavak: Accipitriformes, madarparazitologia, Phthiraptera, Psocodea
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Introduction

The ectoparasite fauna of diurnal birds of prey of the orders Accipitriformes and Falconiformes
primarily includes chewing lice, ticks, mites, fleas, and louse flies (Philips 2000, de Oliveira et
al. 2021, Gherardi et al. 2021, Dik ez al. 2022). Chewing lice (Psocodea, Phthiraptera) represent
the most extensively studied group among these parasitic arthropods worldwide. Diurnal
predators are associated with members of the families Menoponidae and Laemobothriidae
(suborder Amblycera), and Philopteridae (suborder Ischnocera) (Price ez al. 2003).

Tiirkiye has a species-rich raptor fauna, the order Accipitriformes comprises 31 species
belonging to the families Accipitridae and Pandionidae, whereas the order Falconiformes
includes 10 species belonging to the family Falconidae (Karatag et al. 2021). Ornitho-
parasitological studies conducted in Tiirkiye to date suggest that diurnal birds of prey are
relatively well studied. In these studies, ectoparasite examinations were conducted on 28
(68.29%) of the 41 diurnal predator species, and chewing lice infestations were detected
in 22 (53.65%) of them. As a result, 29 species of chewing lice were reported from diurnal
predatory bird species (Dik 2006, 2010, Giilanber et al. 2006, Dik & Aydenizdz Ozkayhan
2007,2013,2015,2017, Dik & Yamag 2008, Dik & Uslu 2009, 2011, Inci et al. 2010, Ulutas
Esatgil et al. 2012, Girisgin et al. 2013, 2023, Goz et al. 2015, Dik & Kandir 2021). Of
these, 13 species from the genus Colpocephalum and one species from the genus Kurodaia
(family Menoponidae), as well as three species from the genus Laemobothrion (family
Laemobothriidae), belong to the suborder Amblycera. The remaining species — three from
Craspedorrhynchus, seven from Degeeriella, and two from Falcolipeurus — belong to the
family Philopteridae in the suborder Ischnocera.

This study aims to report the chewing lice species identified on the Lesser Spotted Eagle
(Clanga pomarina) subjected to ectoparasitic examination in Tiirkiye, and also aims to
contribute to the avian ectoparasitological studies in Tiirkiye and globally.

Material and Methods

In July 2025, chewing lice specimens were collected using blunt-ended forceps during
the ectoparasitological examination of a Lesser Spotted Eagle brought to the clinics of the
Department of Wild Animal Diseases, Faculty of Veterinary Medicine, Ondokuz Mayis
University (Samsun, Tiirkiye). The collected specimens were preserved in microtubes
containing 70% ethanol until microscopic identification. In the laboratory conditions, all
lice specimens were initially cleared in 10% potassium hydroxide (KOH), rinsed with
distilled water, and then immersed in transparent lactophenol for 2448 hours to enhance
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transparency. Following this, they were dehydrated by sequentially transferring them
through 70%, 80%, 90%, and 99% ethanol solutions (each for 24 hours), and finally
mounted in Canada balsam (Palma 1978) on microscope slides. Finally, permanent slides
of all specimens were examined under a light microscope (Nikon Eclipse 80i, Tokyo,
Japan), and species identification was carried out based on the descriptions and illustrations
provided in the relevant literature (Rudow 1869, Price & Beer 1963, Tandan 1964, Mey
2001). Following identification, high-resolution images of the specimens were captured
with the integrated camera of the stereo microscope (Mshot Mdx4-t, Guangzhou, China).
All permanent glass slides are deposited in the Parasitology Museum of the Parasitology
Laboratory, Faculty of Veterinary Medicine, Ondokuz May1s University.

Results and Discussion

The chewing lice specimens were identified as Colpocephalum impressum Rudow, 1866
(Figure 1 A, B), Craspedorrhynchus naevius (Giebel, 1861) (Figure 1 C-E), Degeeriella
fulva (Giebel, 1874) (Figure I F, G), and Falcolipeurus suturalis (Rudow, 1869) (Figure I H).
The number of specimens and life stages of the identified species are presented in Table 1.
Among these, only C. naevius represents a new record for the chewing lice fauna of Tiirkiye.
Ornithoparasitological studies on diurnal raptors worldwide and in Tiirkiye have reported
numerous species belonging to six genera: Laemobothrion spp., Colpocephalum spp., and
Kurodaia spp. from the suborder Amblycera, and Craspedorrhynchus spp., Degeeriella spp.,
and Falcolipeurus spp. from the suborder Ischnocera (Price et al. 2003, Dik et al. 2022).
Current parasitological literature indicates that the chewing lice diversity of the Lesser
Spotted Eagle includes Colpocephalum impressum Rudow, 1866, Craspedorrhynchus naevius
(Giebel, 1861), Degeeriella aquilarum Eichler, 1943, D. fulva (Giebel, 1874), Falcolipeurus
suturalis (Rudow, 1869), and Laemobothrion vulturis (Fabricius, 1775) (Price et al. 2003). In
ornitho-parasitological studies conducted in Tiirkiye, the chewing lice species Falcolipeurus

Table 1.  Chewing lice species detected on a Lesser Spotted Eagle in this study
1. tdbldzat A vizsgalat soran a békaszd sasbol gyjtott tolltetli-fajok

Chewing lice species and taxonomic status Number of specimens and life stages

Colpocephalum impressum Q(n:3)- & (n:5)

Amblycera
Menoponidae

Craspedorrhynchus naevius* Qn:1)-3&(Nn:2)-N(n:2)

Degeeriella fulva ?M:2)-d (n:1)

Ischnocera
Philopteridae

Falcolipeurus suturalis Qn:3)-3 (n:1)

*new record for chewing lice fauna of Turkiye
Abbreviations: Q: female, : male, and N: nymph
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Figure 1. Original micrographs of chewing lice detected on the Lesser Spotted Eagle (C. pomarina):
Colpocephalum impressum @ (A) and &' (B); Craspedorrhynchus naevius Q (C), &' (D), and
nymph (E); Degeeriella fulva @ (F) and & (G); and Falcolipeurus suturalis @ (H)

1.dbra A békaszo sasbdl gylijtott tolltetvek eredeti mikroszkopos felvételei: Colpocephalum imp-
ressum 9 (A) és & (B); Craspedorrhynchus naevius 9 (C), & (D), és larva (E); Degeeriella fulva
(F) és & (G); és Falcolipeurus suturalis ¢ (H)

suturalis, Colpocephalum impressum, and Degeeriella fulva have been reported on the Lesser
Spotted Eagle (Dik & Yamag¢ 2024). In addition, Laemobothrion maximum, a common
ectoparasite of diurnal raptors, has also been reported (Zerek et al. 2024).

The genus Colpocephalum comprises approximately 100 species associated with birds
of prey (Accipitriformes, Falconiformes), as well as various other bird orders, including
Ciconiiformes, Columbiformes, Cuculiformes, Galliformes, Gruiformes, Pelecaniformes,
Passeriformes, Piciformes, and Strigiformes (Price et al. 2003). According to the literature,
the genus Colpocephalum is represented by 16 species in Tiirkiye: Colpocephalum apivorus,
C. ecaudati, C. eucarenum, C. heterosoma, C. impressum, C. milvi, C. nanum, C. napiforme,
C. nigrae, C. percnopteri, C. polonum, C. subzerafae, C. trachelioti, C. turbinatum, C. zebra,
and C. zerafae (Dik et al. 2022, Eren et al. 2022, Dik & Yamag 2024, Zerek et al. 2024).
Colpocephalum impressum, detected on the Lesser Spotted Eagle in the present study, has
previously been reported from various eagles belonging to the genera Aquila, Hieraaetus, and
Nisaetus in studies conducted both in Tiirkiye and worldwide (Price & Beer 1963, Morishita
et al. 2001, Price et al. 2003, Dik ef al. 2022, Bahiraei et al. 2024, Talabante et al. 2024).
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The genus Craspedorrhynchus currently includes 41 described species associated with
birds of prey (Accipitriformes, Falconiformes) (Gallego Berenguer et al. 1987, Mey
2001, Price et al. 2003, Gustafsson et al. 2024). Prior to the present study, this genus was
represented in Tiirkiye by three species: Craspedorrhynchus aquilinus from the Golden
Eagle (Aquila chrysaetos), C. fraterculus from the Imperial Eagle (Aquila heliaca), and C.
platystomus from the Common Buzzard (Buteo buteo) and the Long-legged Buzzard (Buteo
rufinus) (Dik et al. 2022, Eren et al. 2022). Craspedorrhynchus naevius, a new record for
the fauna of Tiirkiye, was originally described from the Lesser Spotted Eagle in Germany
(Giebel 1861). Subsequent studies have also reported Craspedorrhynchus naevius on the
same host in several countries, including Italy, Hungary, Romania, and Slovakia (Picaglia
1885, Rékasi & Kiss 1980, Solt 1998, Oslejskova et al. 2021). The Craspedorrhynchus
naevius specimens detected in the present study (Figure I, Table 2) are consistent with
the morphological descriptions and morphometric measurements reported in the literature
(Giebel 1861, Picaglia 1885, Mey 2001).

The genus Degeeriella comprises approximately 40 species, primarily associated with
diurnal predators (Accipitriformes, Falconiformes) (Price et al. 2003). To date, studies
conducted in Tiirkiye have reported seven species of this genus: Degeeriella aquilarum
from the Imperial Eagle; D. fulva from the Lesser Spotted Eagle, the Common Buzzard, and
the Long-legged Buzzard; D. fusca from the Western Marsh Harrier (Circus aeruginosus);
D. leucopleura from the Short-toed Snake Eagle (Circaetus gallicus); D. nisus from the
Eurasian Sparrowhawk (Accipiter nisus) and the Common Buzzard; D. phlyctopygus from
the Osprey (Pandion haliaetus) and the European Honey Buzzard (Pernis apivorus); and D.
rufa from the Eurasian Hobby (Falco subbuteo) (Dik et al. 2022, 2024, Eren et al. 2022).
Similar to previous studies, Degeeriella filva was also detected on the Lesser Spotted

Table2.  Comparative morphometric measurement of Craspedorrhynchus naevius
2. tdbldzat A Craspedorrhynchus naevius 6sszehasonlité morfoldgiai mérései

Present study Picaglia (1885)
(Samsun, Tiirkiye) (Modena, Italy)
Female Male Nymph Female | Male
(n: 1) (n:2) (n: 2) (n:?) (n:?)
- Min. Max. Avg. Min. Max. Avg. Avg. Avg.
CL 0.88 0.78 0.88 0.83 0.57 0.62 0.59 0.80 0.83
cw 0.91 0.79 0.79 0.79 0.68 0.75 0.71 0.94 0.82
Cl 1.03 0.89 1.00 0.94 1.19 1.20 1.19 - -
TL 0.55 0.40 0.48 0.44 0.38 0.38 0.38 0.43 043
TW 0.48 0.44 0.60 0.52 0.48 0.54 0.51 0.80 0.62
AL 1.00 0.86 0.88 0.87 0.73 0.79 0.76 1.31 1.07
AW 0.99 1.00 1.08 1.04 0.79 0.82 0.80 1.18 1.10
ToL 243 2.14 2.14 2.14 1.68 1.79 1.73 = =
Col 245 1.98 2.14 2.06 2.12 2.18 2.15 - -

Abbreviations: CL: Cephalic length; CW: Cephalic width; Cl: Cephalic index (CW/CL); TL: Thoracic length; TW: Thoracic width; AL:
Abdominal length; AW: Abdominal width; ToL: Total length; and Col: Corporal index (ToL/AW).
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Eagle in the present study. Degeeriella fulva, a heteroxenous species of chewing louse,
has been reported from various species of buzzards (Buteo, Geranoaetus), eagles (Aquila,
Hieraaetus, Icthyophaga, Lophaetus, Pandion, Spilornis), hawks (Accipiter, Melierax), and
kites (Milvus) in Tiirkiye and worldwide (Price et al. 2003, Gonzalez-Acufia et al. 2008,
Gherardi et al. 2011, Dik et al. 2022, Lade et al. 2023).

The genus Falcolipeurus comprises 19 species associated with diurnal raptors belonging
to the orders Accipitriformes and Falconiformes (Price et al. 2003). In Tiirkiye, this
genus is represented by two species, including Falcolipeurus suturalis from the Common
Buzzard and the Lesser Spotted Eagle, and F. quadripustulatus from the Cinereous Vulture
(Aegypius monachus) and the Short-toed Snake Eagle (Dik et al. 2022, Dik & Yamag 2024).
Falcolipeurus suturalis, detected on the Lesser Spotted Eagle in the present study, has
also been reported from various eagle species belonging to the genera Aquila, Hieraaetus,
Nisaetus, and Terathopius in previous studies conducted worldwide (Tandan 1964, Ledger
1980, Price et al. 2003, Gaponov 2023, Bahiraei et al. 2024).

Conclusion

This study is based on the identification of chewing lice specimens obtained during
ectoparasitic examination of a Lesser Spotted Eagle. As a result, one of the four identified
species is a new record for Tiirkiye. Given the diversity of the ornithofauna of Tiirkiye
and the large number of bird species that have not yet been examined, future ornitho-
parasitological studies are likely to yield new records, host-parasite associations, and even
new species for the chewing lice fauna of Tiirkiye.
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