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Research Article

Abstract |  The present survey paper documents the chewing lice (Phthiraptera: Amblycera, Ischnocera) associated 
with the Accipitriformes of Turkey. A total of 182 accipitrid birds belonging to 14 species, and 9 genera were surveyed. 
For the collection of lice, feathers of birds were carefully examined; an insecticide was applied on birds into a breathable 
paper bags from where lice were transferred to collection tubes. Of the 182 birds, 151 (82.97%) were infested with 21 
chewing lice species including 8 species of Colpocephalum: C. apivorus, C. zebra, C. trachelioti, C. impressum, C. polonum, 
C. nanum, C. turbinatum, C. milvi, 6 species of Degeeriella: D. phlyctopygus, D. leucopleura, D. aquilarum, D. nisus, D. 
fusca, D. fulva, 2 species of Laemobothrion: L. vulturis, L. maximum, 2 species of Craspedorrhynchus: Cr. fraterculus, Cr. 
platystomus, 2 species of Falcolipeurus: F. suturalis, F. quadripustulatus and one species of Kurodaia fulvofasciata. Among 
birds, Buteo (Buzzards) were the most prevalent (73.63%), with 6 species of lice on B. buteo and 5 on B. rufinus; 3 each 
on Aegypius monachus, Aquila heliaca, Aq. nisus, and Circus aeruginosus; 2 each on Pernis apivorus, Ci. pygargus and Milvus 
migrans; and one each on Circaetus gallicus, Hieraaetus pennatus, Aq. chrysaetos and Aq. gentilis. Circus cyaneus, Ci. mac-
rourus, Clanga clanga and Accipiter brevipes were not found infested with the louse. There are some lice species reported 
for the first time in Turkey, put new records for the hosts and the country on record. Many Turkish birds are, however, 
yet to be screened for chewing louse infestation.
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INtRODuCtION

Of around 10,500 species of birds reported globally 
(Gill et al., 2016), around 500 have been reported by 

Şekercioğlu (2006) and Kirwan et al. (2008) in Turkey. Ac-
cipitriformes include around 225 species in the world of 
diurnal, carnivorous prey birds with a sharp-hooked beak, 
longer and broader wings, and strong legs with raptorial 
claws including eagles, hawks, vultures, etc. These are di-

morphic, monogamous and long-lived with low reproduc-
tive rates. 

Among various parasitic diseases, ectoparasites of birds are 
of great importance which can penetrate the skin, into the 
air sacs or under the feathers consuming dead cells of the 
skin and tissue fluids and/or sucking blood (Phillip, 1963; 
Panda and Ahluwalia, 1983; Johnson and Clayton, 2003). 
Chewing lice (Phthiraptera: Amblycera, Ischnocera) 
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are important ectoparasites of birds causing irritation, ill 
health, reduced haemoglobin and erythrocyte values and 
hyperchromic anemia ( Jungmann et al., 1970), erosive 
stomatitis (Dik, 2006a), and lameness due to heavy louse 
infestation ( Jungmann et al., 1970; Okaeme, 1989; Kumar 
and Kumar, 2016; Mishra et al., 2017). These can act as 
vectors for many diseases and pathogens (Pavlovic et al., 
1989; Dik et al., 2017). Chewing lice are cosmopolitan and 
permanent obligate ectoparasites primarily of birds (Price 
et al., 2003). They usually cause subclinical infestation 
causing direct effect through irritation and an indirect ef-
fect through the transmission of various other blood-borne 
parasites e.g. filarial worms (Cohen et al., 1991; Clayton et 
al., 2008; Mehlhorn et al., 2012; Dik et al., 2017). 

From Turkey, İnci et al. (2010a) elaborated a review on the 
lice fauna of Turkey in various mammalian and avian host 
species and two suborders, three families, 37 genera and 
79 species of bird lice have been reported from Turkey. Of 
these, 43 species were from Ischnocera (Philopteridae), 35 
from Menoponidae and one from Laemobothridae. The 
prevalence of ectoparasites with at least one chewing louse 
was reported to be 41.4% in wild birds of seven different 
species from the Cappadocia region of Turkey (İnci et al., 
2010b). Scanning electron microscopic (SEM) morphol-
ogy of a louse species Craspedorrhynchus platystomus (Bur-
meister, 1838) procured from a representative member of 
Accipitriformes i.e. Long-Legged Buzzard (Buteo rufinus) 
has also been documented earlier (Dik et al., 2013a; 2018). 
Colpocephalum trachelioti (n=3) was found for the first 
time in Turkey on the wounded black vulture (Aegypius 
monachus) on Türkmen Mountain, between Eskisehir and 
Kütahya, Turkey (Price and Beer, 1963). 

Some of the examples of louse reports from different wild 
birds of Turkey include Laemobothrion maximum (Scopoli, 
1763), Degeeriella fulva (Giebel, 1874), Craspedorrhynchus 
platystomus (Burmeister, 1838), Colpocephalum nanum (Pia-
get, 1890) and Kurodaia fulvofasciata (Piaget, 1880) from 
Long-Legged Buzzard (B. rufinus) (Dik, 2006b; Gülanber 
et al., 2006; Dik and Özkayhan, 2007; Dik and Uslu, 2009; 
Göz et al., 2015). Craspedorrhynchus fraterculus (Eichler 
and Złotorzycka, 1975), Degeeriella aquilarum (Eichler, 
1943) and Colpocephalum impressum (Rudow, 1866) were 
recovered from the Imperial Eagle (Aquila heliaca) and De-
geeriella fusca (Denny, 1842) was recovered from the Mars 
Harrier (Circus aeruginosus) (Dik and Uslu, 2009), Degeeri-
ella nisus (Giebel, 1866) and K. fulvofasciata were found on 
the Common Buzzard (B. buteo). Colpocephalum subzerafae 
(Tendeiro, 1988), Degeeriella rufa (Burmeister, 1838) and 
Laemobothrion tinnunculi (Linnaeus, 1758) were recovered 
from Common Kestrel (Falco tinnunculus) (Esatgil et al., 
2012; Dik et al., 2013b; Girişgin et al., 2013). The present 
report describes the results of chewing louse infestation in 

183 accipitrid birds surveyed from various areas of Turkey 
and the fauna of Chewing lice in Turkey was updated. 

MAtERIAlS AND MEtHODS

Collection of birds and their chewing lice: A total of 182 
accipitrid birds (live and dead) belonging to nine genera 
and fourteen species, collected from various regions of the 
country (Fig. 1) are examined in the present study in Tur-
key during 1988-2019 at various regions throughout the 
country (Table 1). Each bird was carefully examined for 
louse infestation. Feathers of each dead bird were carefully 
rubbed, over a white piece of paper or in a bathtub. Wash-
ing was performed under the tap water in nylon bags and 
bag contents were transferred to the Petri dishes and ex-
amined macroscopically and microscopically for the pres-
ence of chewing lice. In the case of live birds, an insecticide 
(a synthetic pyrethroid) was applied at the recommended 
doses (0.5-1oz per bird) to eliminate the lice (Sato, 2019). 
Birds were placed in breathable paper bags or carton boxes 
for 20-30 minutes. The lice fallen on the bottom or from 
the skin of the birds were transferred with the fine forceps 
to the collection tube (Fig.  2). 

Figure 1: The map of Turkey, showing the areas in light 
gray colour that were visited for the collection of birds.

Figure 2: Restraining (A) and collection (B) of louse 
specimens from accipitrid birds.

Preservation and mounting process for the chewing lice: Col-
lected lice samples were preserved in sample collection 
tubes containing 70% ethanol. Clearing of lice specimens 
was done with 10% Potassium hydroxide (KOH) for 24 
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table 1: An inventory of chewing lice (Phthiraptera: Amblycera, Ischnocera) fauna of Accipitriform birds (Aves) in 
Turkey.
Bird
Genera

Bird species
examined

Number of bird
examined

Number of birds 
infested

lice species

Accipiter Ac. brevipes 1 0 -
Ac. badius 9 0 -
Ac. gentilis 2 1 Colpocephalum polonium
Ac. nisus 11 7 Colpocephalum nanum, Degeeriella nisus, Kuro-

daia fulvofasciata
Aegypius Ae. monachus 4 4 Colpocephalum trachelioti, Falcolipeurus quad-

ripustulatus, Laemobothrion vulturis
Aquila Aq. fasciata 0 0 -

Aq. heliaca 2 1 Colpocephalum impressum, Craspedorrhynchus 
fraterculus, Degeeriella aquilarum

Aq. chrysaetos 7 1 Laemobothrion maximum
Aq. nipalensis 0 0 -

Buteo B. buteo 49 42 Colpocephalum nanum, Craspedorrhynchus 
platystomus, Degeeriella fulva, Degeeriella nisus, 
Falcolipeurus suturalis, Kurodaia fulvofasciata, 
Laemobothrion maximum

B. lagopus 0 0 -
B. rufinus 85 72 Colpocephalum nanum, Craspedorrhynchus plat-

ystomus, Degeeriella fulva, Kurodaia fulvofascia-
ta, Laemobothrion maximum

Circaetus C. gallicus 3 1 Colpocephalum turbinatum, Degeeriella leuco-
pleura, Falcolipeurus quadripustulatus

Circus C. aeruginosus 5 5 Degeeriella fusca, Colpocephalum turbinatum, 
Kurodaia fulvofasciata

C. cyaneus 1 0 -
C. macrourus 1 0 Myrsidea sp. (Contamination due to preying?)
C. pygargus 4 1 Colpocephalum sp., Degeeriella sp.

Clanga C. clanga 1 - -
C. pomarina 0 0 -

Elanus E. caeruleus 0 0 -
Gypaetus G. barbatus 0 0 -
Gyps G. fulvus 0 0 -
Halieaatus H. albicilla 0 0 -
Hieraaetus H. pennatus 1 1 Laemobothrion maximum
Milvus M. migrans 2 2 Colpocephalum milvi, Laemobothrion sp. (N)

M. milvus 0 0 -
Neophron N. percnopterus 0 0 -
Pernis P. apivorus 3 3 Colpocephalum apivorus, C. zebra, Degeeriella 

phlyctopygus
P. ptilorhynchus 0 0 -

Pandion P. haliaetus 0 0 -
Total 182 151 Overall prevalence: 82.97%

hours followed by washing in the distilled water for 24 
hours to remove KOH. After washing, dehydration was 
performed in 70% and 99% graded ethanol for 24 hours. 

Slide mounting was done using Canada balsam.

Microscopy and determination of the chewing lice species: 
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The morphological features of the specimens were ex-
amined under trinocular stereo zoom microscope (Nikon 
SMZ745T) using the keys described elsewhere (Eichler, 
1944; Clay, 1958; Price and Beer, 1963; Tendeiro et al., 
1979; Gállego et al., 1987; Pérez-Jiménez et al., 1988; 
Dik et al., 2011; 2013b; Nelson and Price, 1965). Pho-
tographs were made using the Leica DM 750 Trinocular 
Microscope for all species but except larger specimens for 
which stereomicroscope was used. Data of taxonomy was 
compiled and percentages of the species of different gen-
era were calculated. Careful handling of the birds for the 
collection of lice specimens was done using the guidelines 
to the use of wild birds in the research (Fair et al., 2010).

RESultS

A total of 182 individuals were examined for chew-
ing lice and prevalence 82.97% was found. Twenty-one 
chewing lice species belonging to 10 Amblyceran spe-
cies were identified including Colpocephalum apivorus  
(Tendeiro, 1958), C. impressum (Rudow, 1866), C. na-
num (Piaget, 1890), C. polonum (Eichler and Złotorzycka, 
1971), C. trachelioti (Price and Beer, 1963), C. turbinatum 
Denny, 1842, C. zebra Burmeister, 1838, Kurodaia fulvofas-
ciata (Piaget, 1880) of family Menoponidae; Laemobothrion 
maximum (Scopoli, 1763) and L. vulturis (Fabricius, 1775) 
of family Laemobothriidae; and 8 Ischnoceran species 
were included Craspedorrhynchus fraterculus (Eichler and 
Złotorzycka, 1975), Cr. platystomus (Burmeister, 1838), 
Degeeriella fulva (Giebel, 1874), D. fusca (Denny, 1842), 
D. leucopleura (Nitzsch [in Giebel], 1874), D. nisus (Gie-
bel, 1866), D. phlyctopygus (Nitzsch [in Giebel], 1861) and 
Falcolipeurus suturalis (Rudow, 1869) were detected on the 
infested birds (Table 1).

Besides these, a third-stage nymph of the genus Myrsi-
dea was also collected from Circus macrourus, a nymph of 
Colpocephalum species from Buteo rufinus, a few nymphs 
of Laemobothrion species from Aquila chrysaetos and Mil-
vus migrans, and three specimens of Colpocephalum species 
probably C. flavescens [nom. dub]. The genera Colpoceph-
alum in suborder Amblycera, and Degeeriella in suborder 
Ischnocera were very common. Presently, eight species 
in the genus Colpocephalum and six species in the genus 
Degeeriella were detected. The highest infestation rate 
was recorded in common buzzard with six species and 
Long-Legged Buzzard with five species;  85.71% and 
84.71%, respectively.

Phthirapteran: Amblycera: laemobothriidae
Laemobothrion maximum (Scopoli, 1763) (Fig. 3)
Material Examined: 1♂ 1♀ 1N; ex. Buteo buteo; 2006; Van, 
Turkey. 1N; 20 November 2006; Develi Kayseri, Turkey. 
1N; 23 January 2007; Sivas, Sivas, Turkey. 1♀, 1N; 7 Octo-

ber 2007; Nevşehir, Nevşehir, Turkey. 1♀; 13 August 2008; 
Tomarza, Kayseri, Turkey. 2♀; 9 November 2009; Sivas, 
Turkey. 1♂ 4♀ 1N; between 2008 and 2012; Karacabey, 
Bursa, Turkey. 1♂ 1♀ 1N; ex. Buteo rufinus; 30 September 
2019; Akdağ, Beydilli, Turkey. 1♂ 1♀ 10N; 9 August 2018; 
Küçük Hüyük, Ihsaniye, Afyonkarahisar, Turkey. 1♂ 5N; 11 
August 2018; Tokuşlar village, Sinanpaşa, Afyonkarahisar, 
Turkey. 1♀; 14 October 2018; Ahmetpaşa, Sinanpaşa, Tur-
key. 1♂ 2♀; 1988; Konya, Turkey. 1♂ 1N; in back and chest 
feathers; 1990; Konya, Turkey. 1♀; 2006; Kirikkale, Turkey. 
21♂ 35♀ 44N; 22 November 2006; İçeri Çumra-Konya, 
Turkey. 3♂; 3 May 2007; Konya Zoo, Konya, Turkey. 1♀ 
8N; 18 February 2008; Ankara, Turkey. 2♂ 2♀; 20 No-
vember 2005; Tomarza, Kayseri, Turkey. 1N; 23 January 
2007; Kayseri, Turkey. 1♀ 4N; 17 March 2011; Veterinary 
Faculty, Afyonkarahisar, Turkey. 1♀ 3N; 4 April 2011; Vet-
erinary Faculty, Konya, Turkey. 1♂; 26 October 2011; Vet-
erinary Faculty, Konya, Turkey. 1♂ 4♀ 1N; 6 January 2012; 
Veterinary Faculty, Konya, Turkey. 1♀ 4N; 3 April 2012; 
Konya, Turkey. 1♂ 1♀; 3 December 2013; Konya, Turkey. 
1♂ 2♀ 7N; 14 January 2014; Konya, Turkey. 2♂ 3♀ 5N; 22 
February 2019; Veterinary Faculty, Konya, Turkey. 1♂; ex. 
Hieraaetus pennatus (as Aquila pennatus in the text); 2010; 
Veterinary Faculty Hospital, Bursa, Turkey.

Laemobothrion vulturis (Fabricius, 1775) (Fig. 4)
Material Examined: 1♂ 1♀; ex. Aegypius monachus; 10 
December 2010; Türkmen Mountain, Kütahya, Turkey. 
Remarks: New country record.

Phthirapteran: Amblycera: Menoponidae
Colpocephalum apivorus Tendeiro, 1958 (Fig. 5)
Material Examined: 1♀; ex. Pernis apivorus; July 2014; 
Van, Turkey.
Remarks: New country record.

Colpocephalum impressum Rudow, 1866 (Fig. 6)
Material Examined: 1♀; ex. Aquila heliaca; 3 January 2008; 
Konya Zoo, Konya, Turkey.

Colpocephalum nanum Piaget, 1890 (Fig. 7)
Material Examined: 2♀; ex. Accipiter nisus; 2 June 2011; 
Eskişehir, Turkey. 1♀; ex. Buteo; 5 February 2007; Tomarza, 
Kayseri, Turkey. 1♀; 16 April 2009; Develi, Kayseri, Tur-
key. 1♂; 24 September 2009; Sivas, Turkey. 1♂; 6 October 
2009; Kırşehir, Turkey. 1♀; 2008; Karacabey, Bursa, Turkey. 
1♂; 2010; Samsun, Turkey. 3♂ 4♀; 27 November 2017; 
Afyonkarahisar, Turkey. 5♂ 3♀; ex. B. rufinus; 2005; Kırık-
kale, Turkey. 2♂; 22 November 2006; İçeri Çumra, Konya, 
Turkey. 17♂ 42♀ 6N; 2006; Uludere, Eskişehir, Turkey. 8 
adult 1N; 21 June 2010; Veterinary Faculty Konya, Tur-
key. 1♀; 7 July 2006; Yeşilhisar, Kayseri, Turkey. 2♀; 15 
May 2009; Sivas, Turkey, 1♂ 1♀; 20 July 2009, 20 Oc-
tober 2009; Tomarza, Kayseri, Turkey. 1♂ 1♀; 6 October 
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2009; Nevşehir, Turkey. 10♂ 19♀ 9N; 17 March 2011; 
Veterinary Faculty, Afyonkarahisar, Turkey. 25♂ 46♀ 18N; 
26 October 2011, 29 March 2016, 25 May 2016; Veteri-
nary Faculty, Konya, Turkey. 1♂; 5 November 2011; Çum-
ra, Konya, Turkey. 1♂ 2♀; 23 April 2012; Burdur, Turkey. 
48♂ 49♀ 86N; 8 August 2011, 25 April 2012, 3 December 
2013, 19 January 2017, 23 January 2017, 6 August 2018, 22 
February 2019; Konya, Turkey. 1♂ 1♀ 3N; 11 December 
2015; Baksan, Eskişehir, Turkey. 2♂ 3♀ 4N; 29 January 
2016; Fidanlık, Eskişehir, Turkey. 110 specimens; 10 Au-
gust 2018; Bolvadin, Turkey. 2♀; 1♀; 26 December 2016; 
Konya, Turkey.

Remarks: New host record.

Colpocephalum polonum (Eichler and Złotorzycka, 1971) 
(Fig. 8)
Material Examined: 6♂ 16♀ 12N; ex. Accipiter gentilis; 8 
August 2010; Kızılinler, Tepebaşı, Eskişehir, Turkey.

Colpocephalum trachelioti (Price and Beer, 1963) (Fig. 9)
Material Examined: 3♂; ex. Aegypius monachus; 2003; 
Türkmen Mountain, Kütahya, Turkey. 4♂ 9♀; 10 Decem-
ber 2010; Türkmen Mountain, Kütahya, Turkey. 2♂ 10♀ 
3N; 10 September 2015; Eskişehir, Türkmenbaba, Turkey. 
15♂ 6♀ 2N; 26 December 2016; Kulu Veterinary Clinic, 
Kulu, Konya, Turkey.

Colpocephalum turbinatum Denny, 1842 (Fig. 10)
Material Examined: 1♂; ex. Circus aeruginosus; 6 April 
2012; Eskişehir, Turkey. 10♂ 15♀ 18N; 13 October 2014; 
Cernek Lake, Bafra, Samsun, Turkey. 
Remarks: New host record.

Colpocephalum zebra Burmeister, [20] (Fig. 11)
Material Examined: 1♂; ex. Pernis apivorus; 15 December 
2005; Tomarza, Kayseri, Turkey.
Remarks: New host record.

Kurodaia fulvofasciata (Piaget, 1880) (Fig. 12)
Material Examined: 1♂; Circus aeruginosus; July, 2014; 
Veterinary Faculty, Van, Turkey. 1♀; July, 2014; Veterinary 
Faculty, Van, Turkey. 1♀ 1N; ex. Accipiter nisus; 19 Decem-
ber 2015; Eskişehir Merkez, Turkey. 4♀; ex. Buteo buteo; 
27 March 2007; Bozdağ, Konya, Turkey. 1♀; 28 February 
2011; Veterinary Faculty, Konya, Turkey. 1♂ 2♀; 20 De-
cember 2013; Veterinary Faculty, Konya, Turkey. 11♂ 32♀ 
4N; 2010; Samsun, Turkey. 1♂ 4♀; 12 November 2015; 
Veterinary Faculty Konya, Turkey. 2♂ 1♀; 2 January 2017; 
Konya, Turkey. 1♀ 1N; 20 September 2019; Dinar, Afyon-
karahisar, Turkey. 9♂ 2♀ 8N; ex. B. rufinus; July, 2014; 
Veterinary Faculty, Van, Turkey. 2♂ 1♀; 2 January 2017; 
Konya, Turkey. 108 specimens; 10 August 2018; Bolvadin, 
Turkey. 

Remarks: New host record.

Figures 3-11: 3. Laemobothrion maximum (Scopoli, 1763) 
Female, original; 4. Laemobothrion vulturis (Fabricius, 
1775) Male, original; 5. Colpocephalum apivorus Tendeiro, 
1958 Female, original; 6. Colpocephalum impressum Rudow, 
1866 Female, original; 7. Colpocephalum nanum Piaget, 
1890 Male, original; 8. Colpocephalum polonum (Eichler 
and Złotorzycka, 1971) Female, original; 9. Colpocephalum 
trachelioti (Price and Beer, 1963) Male, original; 10. 
Colpocephalum turbinatum Denny, 1842 Male, original; 11. 
Colpocephalum zebra Burmeister, 1838 Male, original.

Phthirapteran: Ischnocera: Philopteridae
Craspedorrhynchus fraterculus Eichler and Złotorzycka, 
1975 (Fig. 13)
Material Examined: 34♂ 39♀ 15N; ex. Aquila heliaca; 30 
January 2008; Hay Bah, Konya, Turkey.

Craspedorrhynchus platystomus (Burmeister, 1838) (Fig. 
14)
Material Examined: 3♂ 1♀; ex. Buteo buteo; 5 September 
2006, 19 February 2007; Pınarbaşı, Kayseri, Turkey. 2♀; 26 
November 2007; Kırşehir, Turkey. 4♂ 12♀ 2N; 
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Figures 12-20: 12. Kurodaia fulvofasciata (Piaget, 
1880) Female, original; 13. Craspedorrhynchus fraterculus 
Eichler and Złotorzycka, 1975 Female, original; 14. 
Craspedorrhynchus platystomus (Burmeister, 1838) Female, 
original; 15. Degeeriella fulva (Giebel, 1874) Male, original; 
16. Degeeriella fusca (Denny, 1842) Male, original; 17. 
Degeeriella leucopleura (Nitzsch [in Giebel], 1874) Male, 
original; 18. Degeeriella nisus (Giebel, 1866) Male, original; 
19. Degeeriella phlyctopygus (Nitzsch [in Giebel], 1861) 
Female, original; 20. Falcolipeurus suturalis (Rudow, 1869) 
Female, original.

18 April 2012; Karacabey, Bursa, Turkey. 1♀ 2N; 20 De-
cember 2013; Veterinary Faculty Konya, Turkey. 3♀ 7N; 
2010; Samsun, Turkey. 102♂ 122♀ 100N; ex. B. rufinus; 
1988, 1990, 22 January 2009, 4 April 2011, 19 April 2011, 
26 October 2011, 16 November 2011, 6 January 2012, 10 
February 2014, 29 March 2016, 22 May 2016, 19 January 
2017, 23 January 2017, 6 July 2018; Konya, Turkey. 4♂ 6♀ 
1N; 2005; Kırıkkale, Turkey. 2♂; 2006; Uludere, Eskişe-
hir, Turkey. 10♂ 23♀ 7N; 3 May 2007, 7 December 2007; 
Konya Zoo, Konya, Turkey. 26 adult; 3 December 2013, 
Konya, Turkey. 9♂ 3♀; 13 November 2009; Veterinary 
Clinic, Antakya, Turkey. 1♂ 2N; 20 November 2005, 20 
October 2009; Tomarza, Kayseri, Turkey. 12♂ 18♀ 2N; 17 

March 2011; Veterinary Faculty, Afyonkarahisar, Turkey. 
73♂ 79♀ 68N; 4 April 2011, 19 April 2011, 1♂ 2♀; 5 
November 2011; Çumra, Konya, Turkey. 2♂ 4♀; 28 Jan-
uary 2012; Ankara, Turkey. 4♂ 6♀ 14N; 23 April 2012; 
Burdur, Turkey. 1♂; 29 January 2016; Fidanlık, Eskişehir, 
Turkey. 2♀ 1N; 2 April 2017; Banaz, Uşak, Turkey. 3N; 10 
August 2018; Bolvadin, Afyonkarahisar, Turkey. 15♂ 14♀ 
3N; 3 May 2018; Çay, Afyonkarahisar, Turkey. 3♂ 3♀ 2N; 
3 March 2018; Afyonkarahisar, Turkey.

Degeeriella fulva (Giebel, 1874) (Fig. 15)
Material Examined: 3♂ 2♀; ex. Buteo buteo; January 23, 
2007, 24 September 2009; Sivas, Turkey. 3♀; 12 February 
2007; Kayseri, Turkey. 2♂ 1♀; 19 February 2007; Pınar-
başı, Kayseri, Turkey. 1♂; 6 October 2009; Kırşehir, Tur-
key. 4♂ 7♀; 25 April 2012, 20 December 2013; Veterinary 
Faculty Konya, Turkey. 4♂ 6♀ 1N; 18 April 2012; Kara-
cabey, Bursa, Turkey. 3♂ 4♀; 2010; Samsun, Turkey. 1♂ 
2♀; 20 September 2019; Dinar, Afyonkarahisar, Turkey. 
238♂ 216♀ 148N, 58 more specimens; ex. B. rufinus; 1988, 
1990, 20 February 2005, 22 January 2009, 5 June 2010, 4 
April 2011, 19 April 2011, 17 May 2010, 21 June 2010, 8 
August 2011, 26 October 2011, 16 November 2011, 6 Jan-
uary 2012, 25 April 2012, 10 September 2012, 3 Decem-
ber 2013, 14 January 2014, 10 February 2014, 29 March 
2016, 25 May 2016, 26 December 2016, 19 January 2017, 
23 January 2017, 6 July 2018, 22 February 2019; Konya, 
Turkey. 43♂ 56♀ 27N; 22 November 2006; İçeri Çumra, 
Konya, Turkey. 3♂ 1♀ 1N; 2006; Uludere, Eskişehir, Tur-
key. 13♂ 19♀ 1N; 3 May 2007, 7 December 2007; Kon-
ya Zoo, Konya, Turkey. 1♂ 1♀; 16 April 2008; Karapinar, 
Konya, Turkey. 89 specimens; 20 March 2009; Konya Mu-
nicipality Animal Shelter, Konya, Turkey. 5♂ 3♀; 13 No-
vember 2009; Animal Clinic Antakya, Turkey. 1♂ 1♀ 1N; 
20 November 2005, 20 October 2009; Tomarza, Kayseri, 
Turkey. 1♀; 7 July 2006; Yeşilhisar, Kayseri, Turkey. 2♂ 
2♀; 15 May 2009; Sivas Merkez, Sivas, Turkey. 3♀; 26 July 
2009; Kayseri, Turkey. 12♂ 13♀ 2N; 17 March 2011; Vet-
erinary Faculty Afyonkarahisar, Turkey. 1♀; 5 November 
2011; Çumra, Konya, Turkey. 5♂ 8♀ 7N; 28 January 2012; 
Ankara, Turkey. 5♂ 4♀ 2N; 23 April 2012; Burdur, Turkey. 
1♂ 1♀ 1N; 11 December 2015; Baksan, Eskişehir, Turkey. 
3♂ 6♀ 23N; 29 January 2016; Fidanlık, Eskişehir, Turkey. 
15♂ 19♀ 5N; 3 May 2018; Çay, Afyonkarahisar, Turkey. 
9♂ 13♀; 3 March 2018, 18 July 2019; Afyonkarahisar, Tur-
key. 1♂; 11 November 2018; Erkmen Village, Afyonka-
rahisar, Turkey. 12♂ 14♀ 6N; 10 August 2018; Bolvadin, 
Afyonkarahisar, Turkey.

Degeeriella fusca (Denny, 1842) (Fig. 16)
Material Examined: 5♂ 7♀; ex. Circus aeruginosus; 19 
April 2007; Konya Zoo, Konya, Turkey. 1♀; 6 April 2012; 
Eskişehir, Turkey. 1♀; July, 2014; Veterinary Faculty Van, 
Turkey. 2♂ 6♀; July, 2014; Van, Turkey.
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Degeeriella leucopleura (Nitzsch [in Giebel], 1874) (Fig. 
17)
Material Examined: 3♂; Circaetus gallicus; 2012; Veteri-
nary Faculty University Hospital, Bursa, Turkey.
Remarks: New host record.

Degeeriella nisus (Giebel, 1866) (Fig. 18)
Material Examined: 18♂ 8♀ 2N; ex. Accipiter nisus; 10 
December 2010; Yunak, Konya, Turkey. 12♂ 28♀ 7N; 7 
April 2015, 4 September 2015; Lake Cernek, Samsun, 
Turkey. 2♂ 2N; 16 January 2017; Konya, Turkey. 15♂, 
20♀; 13 April 2018; Selçuklu, Konya, Turkey. 1♂ 1♀ 1N; 
ex. Buteo buteo; 2012; Karacabey, Bursa, Turkey.

Degeeriella phlyctopygus (Nitzsch [in Giebel], 1861) (Fig. 
19)
Material Examined: 1♀; ex. Pernis apivorus; 15 Decem-
ber 2005; Tomarza, Kayseri, Turkey. 1♀; 14 February 2012; 
Konya, Turkey. 2♂ 5♀; July, 2014; Van, Turkey.

Falcolipeurus suturalis (Rudow, 1869) (Fig. 20)
Material Examined: 1♂ 1♀; ex. Buteo buteo; 2012; Kara-
cabey, Bursa, Turkey.
Remarks: New host record.

DISCuSSION

The results in the present study are similar with the previous 
studies (Pérez et al., 1996) that reported Aegypius monachus 
with L. vulturis (Fabricius, 1775), C. trachelioti (Price and 
Beer, 1963) and Aegypoecus brevicollis (Burmeister, 1838); 
Aquila chrysaetos with Colpocephalum species and Craspe-
dorrhynchus aquilinus (Denny, 1842), while Aquila adalberti 
was infested with L. maximum (Scopoli, 1763), C. impres-
sum Rudow, 1866, C. fraterculus Eichler and Złotorzycka, 
1975, Colpocephalum species and Degeeriella leucopleura 
(Nitzsch [in Giebel], 1874); Circaetus gallicus with Falcoli-
peurus species; Buteo with L. maximum, C. nanum Piaget, 
1890 (C. meridionale in the text), D. fulva (Giebel, 1874), 
C. platystomus (Burmeister, 1838), L. maximum, D. regalis 
(Giebel, 1866) and Craspedorrhynchus spathulatus (Giebel, 
1874) were found more prevalent in Milvus and M. mi-
grans. C. turbinatum and D. fusca were found prevalent in 
Circus aeruginosus.

The prevalence of Craspedorrhynchus species in the current 
study is in accordance with previous studies of Hafez and 
Madbouly (1968) from Egypt from Buteo buteo vulpinus 
and Price et al. (2003) of C. platystomus from the Common 
Buzzard (B. buteo). Gállego et al. (1987) reported the spe-
cies of genus Craspedorrhynchus from other birds including 
Accipiter gentilis, Ac. velox, Aquila chrysaetos, Buteo borealis 
costariensis, B. erythronotus, B. swainsoni, Milvus milvus and 
Pernis apivorus from the different countries including Ar-

gentina, Costa Rica, Czech Republic, France, Finland, Ger-
many, Poland, Portugal, Russia, Spain and USA (Fasungo-
va et al., 2008; Malysheva et al., 2018; Tomás et al., 2016; 
2018). Different species of louse have been reported from 
the wild birds with special reference to Accipitriformes 
in various parts of the world including Turkey (Price and 
Beer, 1963; Shavsmanou, 1982; Kettle, 1983; Gállego et al., 
1987; Pérez-Jiménez et al., 1988; Pérez et al., 1996; Miller 
et al., 1997; Rékási and Kiss, 2005; Adam, 2007; Dik and 
Yamac, 2008; İnci et al., 2010b; Dik et al., 2011; Girişgin 
et al., 2013; Dik et al., 2015a; Piross et al., 2015; Tomás 
et al., 2016; Grandόn-Ojeda et al., 2019). Four louse spe-
cies L. maximum, C. nanum, D. fulva and C. platystomus 
were reported from the Common Buzzards Buteo buteo and 
Steppe Buzzard B. vulpinus from Israel (Teodor and Costa, 
1967; Yosef et al., 2019).

One chewing louse, Kurodaia haliaeti  (Denny, 1842) was 
collected from the nestling and adult ospreys (Pandi-
on haliaetus) of Ontario, Canada (Miller et al., 1997). In 
Spain, Gyps fulvus was infested with L. vulturis, C. turbi-
natum, Pterophilus species, Aegypoecus trigonoceps (Giebel, 
1874), Falcolipeurus quadripustulatus; Neophron percnopteri 
was infested with Colpocephalum percnopteri, Ae. perspicu-
us (Kellogg, 1914) and Falcolipeurus frater (Giebel, 1874). 
In California, the USA, seven raptor species of the birds 
were found infested with 11 chewing lice species (Morish-
ita et al., 2001). Recently, L. maximum and C. polonum 
were found prevalent in vultures, the endangered spe-
cies of India (Kushwaha, 2015). In a study conducted by 
Pérez-Jiménez et al. (1996), Craspedorrhynchus species have 
been found the most commonly infesting louse of the ac-
cipitrid birds, except vultures. Hafez and Madbouly (1968) 
reported Craspedorrhynchus species from Buteo b. vulpinus 
of Egypt. Later, an identification key for Craspedorrhyn-
chus species from the falconiform birds of Spain was doc-
umented (Gállego et al., 1987). K. fulvofasciata has been 
reported from the Long-Legged Buzzard (Buteo rufinus) 
(Tendeiro et al., 1979), Common Buzzard, Little-banded 
Goshawk (shikra), Short-toed Snake Eagle, Rough-Leg-
ged Buzzard, Bald Eagle, etc. (Price et al., 2003). In Roma-
nia, of the total 186 birds, 30 species were surveyed with 76 
individuals; of which 21 species hosted 31 chewing louse 
species belonging to 25 genera, 3 families and 2 suborders 
(Amblycera: Menoponidae: 6 species; Laemobothriidae: 2 
species; Ischnocera: Philopteridae: 23 species) (Rékási and 
Kiss, 2005).

In Turkey, the prevalence of the lice was reported in B. rufi-
nus (Long-Legged Buzzard), B. buteo (Common Buzzard), 
Circaetus gallicus (Short-toed Snake Eagle), Aquila pennatus 
(Booted Eagle) and Accipiter nisus (Sparrow Hawk) in the 
northwestern Turkey where D. fulva, D. nisus, L. maximum, 
D. leucopleura, C. platystomus, C. nanum, F. suturalis were 
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reported (Girişgin et al., 2013). Later, Göz et al. (2015) 
collected 108 specimens comprising 19 species of lice be-
longing to 15 genera from the wild birds of the Lake Van 
Basin, Eastern Turkey. Of these, K. fulvofasciata (Piaget, 
1880) from the Long-Legged Buzzard and Laemobothrion 
species (nymph) from the Golden Eagle (Aquila chrysae-
tos), were recorded for the first time from Turkey. In a study 
conducted by İnci et al. (2010b), of the 246 birds examined 
for lice in which 33 (13.4%) were found infested with 25 
louse species, included 17 Ischnoceran species belonging 
to 15 genera and eight Amblyceran species belonging to 
five genera with the highest infestation rate in the orders 
Accipitriformes (100%).

There could be many enabling causes that facilitate the 
settlement, growth, and propagation of the louse fauna 
e.g. increase in chewing lice population due to heavy rain-
fall, high temperature, sharing effect for livestock animals 
and solar radiation (Dik, 2006b). Birds undergo molting 
in post-breeding; the primary function of feather molting 
is to replace damaged feathers for thermoregulation and 
proper flight. Besides these, molting also helps in reducing 
the ectoparasites density (Dik et al., 2013b). To avoid the 
effects of molting, lice have developed strategies including 
migration to newly develop feathers. Ischnoceran lice are 
more affected by molting as compared to amblyceran lice 
due to having slow-moving speed. Another method used 
by birds to control ectoparasites density is preening which 
is the manipulation of plumage with foot scratching and 
bill (Dik et al., 2013b). Lice avoid preening by migrating 
to those body regions where birds cannot preen.

A wide spectrum of louse fauna has been reported so far 
from the Turkish aviary; however, many birds are still to 
be screened. So far, no species belonging to the genera 
Acutifrons, Aegypoecus, Cuculiphilus, Ctenigogus, Falcomeno-
pon, Nosopon, etc., parasitizing the accipitriform birds have 
been reported from Turkey. Although, Dik et al. (2015b) 
described Ae. guralpi as a new species from the Long-Leg-
ged Buzzard; however, later, Dik (2016) explained that this 
species is a synonym of Neophilopterus incompletus (Denny, 
1842) parasitizing on the Stork (Ciconia ciconia). In a few 
studies, the morphological characteristics such as chaeto-
taxy of the body or male genitalia of some of the specimens 
were too poor to be identified at the species level (Eichler, 
1944). This can also lead to the reporting of the louse fau-
na less than the actual prevalence. Moreover, phylogenetic 
studies of the louse specimens from raptors of Turkey are 
yet to be conducted. The present report adds data in the 
inventory of chewing louse fauna of accipitrid birds of Tur-
key; however, despite the several studies on detecting of 
the chewing louse species of the accipitrid birds in Turkey, 
further faunistic and phylogenetic studies are needed.

CONCluSION

The present survey study is concluded with the records of 
chewing lice fauna found in Turkey from the raptor birds 
of family Accipitridae (Accipitriformes). During the sur-
vey, 182 birds of Accipitridae found in Turkey were exam-
ined which contained 9 genera and 14 species. Off these 
birds, 82.97% birds were found infested with 19 chewing 
lice species, included 10 amblyceran species representing 
two families Menoponidae and Laemobothriidae, and 8 
ischnoceran species of family Philopteridae. Among birds, 
the highest prevalence of infestation was recorded 73.63% 
in the genus Buteo (Buzzards), whereas the birds species 
Circus cyaneus, C. macrourus, Clanga clanga and Accipiter 
brevipes were not found infested with any of the louse spe-
cies. Additionally, there were two species, L. vulturis and C. 
apivorus were reported first time in the country with new 
locality record and six species, C. nanum, C. turbinatum, C. 
zebra, K. fulvofasciata, D. leucopleura and F. suturalis were 
reported with new host associations.  The results of this 
study provided a reference source of louse fauna from Ac-
cipitrid birds of Turkey, but still there are more raptor bird 
species to be screened for chewing louse infestation.

ACKNOwlEDGMENtS

The authors pay thanks to the management of Kulu Veter-
inary Clinic, Kulu, Konya, the Veterinary Faculty of Kon-
ya, the management of Konya Zoo, Konya, the staff of the 
Veterinary Clinic, Antakya, and the Konya Municipality 
Animal Shelter, Konya, Turkey for providing the live, dead 
and injured birds to us for the collection of their chewing 
lice during the survey of this project.

CONFlICt OF INtERESt

There is no conflict of interest between the authors of this 
manuscript.

AutHORS CONtRIButION

Conceived and designed the experiments: Bilak Dik.
Performed the experiments: Bilal Dik.
Analyzed the data: Saima Naz and Mohammad Sohail Sa-
jid.
Contributed in final drafting and processing of the manu-
script tools: Bilal Dik, Saima Naz and Mohammad Sohail 
Sajid
Wrote the paper: Bilal Dik and Saima Naz.

REFERENCES

Adam C (2007). Data on the chewing louse fauna (Phthiraptera: 
Amblycera, Ischnocera) from some Romanian autochthonous 



      Journal of Animal Health and Production

December 2022 | Volume 10 | Issue 4 | Page 451

and exotic birds.  Trav. Mus. Nat. d’Hist. Natu. Grigore 
Antipa 50: 145 - 210.

Burmeister HCC (1838). Mallophaga. 418 - 443. In: Handbuch 
der Entomologie, 2(1); Berlin, Enslin.

Clay T (1958). Revisions of Mallophaga Gen. Degeeriella from 
Falconiformes. Bull. Brit. Mus. Nat. Hist. Entomol. Ser. 7: 
123 - 207.

Clayton DH, Adams RJ, Bush SE (2008). Phthiraptera - The 
Chewing Lice. 513 - 526. In: Atkinson CT, Thomas NJ, 
Hunter DB (editors). Parasitic Diseases of Wild Birds. Wiley-
Blackwell, USA. https://doi.org/10.1002/9780813804620.
ch29

Cohen M, Greenwood T, Fowler JA (1991). The louse Trinoton 
anserium (Amblycera: Phthiraptera), an intermediate host of 
Sarconema eurycerca (Filarioidea: Nematoda), a heartworm 
of swans. Med. Vet. Entomol. 5: 101 - 110. https://doi.
org/10.1111/j.1365-2915.1991.tb00527.x

Denny H (1842). Monographia Anoplurorum Britanniae. Henry 
GB (London). 24: 1 - 262, plt. 1 - 26.

Dik B, Özkayhan M (2007). Mallophaga species on Long-
Legged buzzards (Buteo rufinus) in Turkey. Turk. J. Parasitol. 
31: 298 - 301.

Dik B, Uslu U (2009). Konya Hayvanat Bahçesi’ndeki kanatlı 
hayvanlarda görülen çiğneyici bit (Phthiraptera: Amblycera, 
Ischnocera) türleri. Turk. J. Parasitol. 33: 43 - 49.

Dik B, Yamac E (2008). First report of Colpocephalum trachelioti 
(Amblycera: Menoponidae) on a black vulture (Aegypius 
monachus L.) in Turkey. Turk. J. Parasitol. 32: 149 - 52.

Dik B (2006a). Erosive Stomatitis in a white pelican (Pelecanus 
onocrotalus) caused by Piagetiella titan (Mallophaga: 
Menoponidae). J. Vet. Med. Infec. Dis. Vet. Pub. Hlth. 53: 153 
- 154. https://doi.org/10.1111/j.1439-0450.2006.00927.x

Dik B (2006b). Mallophaga species on Long-Legged buzzards 
(Buteo rufinus): new records from Turkey. Turk. J. Parasitol. 
30: 226 - 230.

Dik B (2016). Aegypoecus guralpi, A Junior Synonym of 
Neophilopterus incompletus (Insecta: Phthiraptera: 
Philopteridae). Kafkas Univ. Vet. Fak. Derg. 22 (5): 805 - 
806. https://doi.org/10.9775/kvfd.2016.16018

Dik B, Halajian A, Turner M (2013a). The morphology of 
Craspedorrhynchus platystomus (Burmeister, 1838), a louse 
commonly found on the Long-Legged Buzzard Buteo 
rufinus (Phthiraptera: Ischnocera: Philopteridae). Turk. J. 
Zool. 37: 739 - 745. https://doi.org/10.3906/zoo-1302-18

Dik B, Halajian A, Turner M (2018). Light Microscopy and 
Scanning Electron Microscopy of Colpocephalum nanum 
Piaget, 1890 (Phthiraptera: Amblycera: Colpocephalidae). 
Türk. Parazitol. Derg. 42 (3): 207 - 212. https://doi:10.5152/
tpd.2018.5808.

Dik B, Hügül F, Ceylan O (2017). Chewing lice (Phthiraptera: 
Amblycera, Ischnocera) of some aquatic birds in Konya 
province, Turkey, new records for Turkish fauna. Ankara 
Univ. Vet. Fac. Mag. 64: 307 - 312. https://doi.org/10.1501/
Vetfak_0000002814

Dik B, Muz M, Üstüner T (2015b). A new louse species: Aegypoecus 
guralpi sp. n. (Phthiraptera: Ischnocera) from a Long-Legged 
Buzzard (Buteo rufinus). Kafkas Univ. Vet. Fak. Derg. 21 (6): 
929 - 932. https://doi:10.9775/kvfd.2015.13867.

Dik B, Per E, Erciyas-Yavuz K, Yamac E (2015a). Chewing lice 
(Phthiraptera: Amblycera, Ischnocera) species found on birds 
in Turkey, with new records and a new host association. Turk. 
J. Zool. 39: 790 - 798. https://doi.org/10.3906/zoo-1411-45

Dik B, Yamaç E, Uslu U (2011). Chewing lice (Phthiraptera) 

found on wild birds in Turkey. Kafkas Univ. J. Fac. Vet. Med. 
17: 787 - 794.

Dik B, Yamaç E, Uslu U (2013b). Studies of chewing lice 
(Phthiraptera: Amblycera, Ischnocera) species from domestic 
and wild birds in Turkey. Kafkas. Univ. J. Fac. Vet. Med. 19: 
553 - 560. https://doi.org/10.9775/kvfd.2012.8207

Eichler W, Złotorzycka J (1971). Studien uber Raubvogelfederlinge. 
VII. Die Neocolpocephalum-Gruppe und ihre Wirt-Parasit-
Beziehungen. Angew. Parasitol. 12: 19 - 33.

Eichler W, Złotorzycka J (1975). Studien über Raubvogelfederlinge. 
VIII. Craspedorrhynchus fraterculus n. sp. von Aquila heliaca. 
Angew. Parasitol. 16: 153 - 161.

Eichler W (1943). Mallophagen-Synopsis. X. Genus Degeeriella. 
Zool. Anzeiger. 142(3 - 4): 92 - 93.

Eichler W (1944). Mallophagen-synopsis. XIV. Gen. 
Craspedorrhynchus. Zool. Anzeiger. 145: 71 - 74.

Esatgil MU, Efil I, Tüzer E (2012). Two chewing lice species, 
Colpocephalum subzerafae and Laemobothrion tinnunculi, on a 
kestrel (Falco naumanni) in İstanbul: Two new records from 
Turkey. Kafkas Univ. J. Fac. Vet. Med. 18: 24.

Fabricius JC (1775). Systema Entomologiae sistens insectorum 
classes, ordines, genera, species, adiectis synonymis, locis, 
descriptionibus, observationibus; Flensburgi and Lipsiae 
(chewing lice). Pp. 805 - 810. https://doi.org/10.5962/bhl.
title.36510

Fair J, Paul E, Jones J (2010). Guidelines to the use of wild birds 
in research. The Ornithological Council. Washington DC 
(USA). www.nmnh.si.edu/birdnet/guide

Fasungova L, Literák I, Sychra O (2008). Pinching off syndrome 
in two White-tailed Sea Eagles (Haliaeetus albicilla) in the 
Czech Republic. J. Raptor Res. 42 (1): 65 - 66. https://doi.
org/10.3356/JRR-07-03.1

Gállego J, Martin-Mateo MP, Aguirre JM (1987). Malófagos 
de rapaces espaňolas. II. Las especies del género 
Craspedorrhynchus Keler, 1938 parásitas de falconiformes, 
con descripción de tres especies nuevas. Eos. 13: 31 - 66.

Giebel CGA (1861). Die Federlinge der Raubvogel. Zeit Gesamt 
Naturwiss (Halle) 17: 515 - 529.

Giebel CGA (1866). Die im zoologischen Museum der Universitat 
Halle aufgestellten Epizoen nebst Beobachtungen uber 
dieselben. Zeit Gesamt Naturwiss 28: 353 - 397.

Giebel CGA (1874). Insecta Epizoa; Die auf Säugethieren 
und Vögeln schmarotzenden Insekten, nach CL Nitzsch’s 
Nachlass bearbeitet. Leipzig Fol. 16: 1 - 308. https://doi.
org/10.5962/bhl.title.66072

Gill F, Donsker, D, Rasmussen P 2022. IOC World Bird List 
(v12.1). https://doi:10.14344/IOC.ML.12.1.

Girişgin AO, Dik B, Girişgin O (2013). Chewing lice 
(Phthiraptera) species of wild birds in northwestern Turkey, 
with new records.  Int. J. Parasitol. Parasit. Wildl. 2: 217 - 
221. https://doi.org/10.1016/j.ijppaw.2013.07.001

Göz Y, Dіk B, Orunç-Kiliç Ö, Yilmaz AB, Aslan L (2015). 
Chewing Lice (Phthiraptera: Amblycera, Ischnocera) on 
several species of wild birds around the Lake Van Basin, Van, 
Eastern Turkey. Kafkas Univ. J. Fac. Vet. Med. 21: 333 - 338.

Grandón-Ojeda A, Cortés P, Moreno L, Kinsella JM, Cicchino A, 
Barrientos C, González-Acuña D (2019). Gastrointestinal 
and external parasites of the Variable hawk Geranoaetus 
polyosoma (Accipitriformes: Accipitridae) in Chile. Rev. 
Brasil Parasitol. Vet. 28 (3): 376 - 382. https://doi:10.1590/
s1984-29612019045

Gülanber A, Kaya U, Vaassen E, Yavuz E (2006). Chewing lice on 
Long-Legged Buzzard. Indian Vet. J. 83: 1238 - 1239.

https://doi.org/10.1002/9780813804620.ch29 
https://doi.org/10.1002/9780813804620.ch29 
https://doi.org/10.1111/j.1365-2915.1991.tb00527.x 
https://doi.org/10.1111/j.1365-2915.1991.tb00527.x 
https://doi.org/10.1111/j.1439-0450.2006.00927.x 
. https://doi.org/10.9775/kvfd.2016.16018 
https://doi.org/10.3906/zoo-1302-18 
https://doi:10.5152/tpd.2018.5808. 
https://doi:10.5152/tpd.2018.5808. 
https://doi.org/10.1501/Vetfak_0000002814
https://doi.org/10.1501/Vetfak_0000002814
 https://doi:10.9775/kvfd.2015.13867
https://doi.org/10.3906/zoo-1411-45 
https://doi.org/10.9775/kvfd.2012.8207
 https://doi.org/10.5962/bhl.title.36510 
 https://doi.org/10.5962/bhl.title.36510 
www.nmnh.si.edu/birdnet/guide 
https://doi.org/10.3356/JRR-07-03.1 
https://doi.org/10.3356/JRR-07-03.1 
 https://doi.org/10.5962/bhl.title.66072 
 https://doi.org/10.5962/bhl.title.66072 
https://doi:10.14344/IOC.ML.12.1
https://doi.org/10.1016/j.ijppaw.2013.07.001
https://doi:10.1590/s1984-29612019045 
https://doi:10.1590/s1984-29612019045 


      Journal of Animal Health and Production

December 2022 | Volume 10 | Issue 4 | Page 452

Hafez M, Madbouly MH (1968). Mallophaga infesting migratory 
birds in Egypt. Bull. Entomol. Soc. Egypt 52: 113 - 154.

İnci A, Dik B, Kibar M, Yildirim A, Düzlü O (2010). Chewing 
lice (Phthiraptera) species on wild birds in the Cappadocia 
region, Turkey. Turk. J. Parasitol. 4: 174 - 178. https://doi.
org/10.5152/tpd.2010.07

İnci A, Yildirim A, Dik B, Düzlü O (2010). Current knowledge 
of Turkey’s louse fauna. Turk. J. Parasitol. 34: 212 - 220. 
https://doi.org/10.5152/tpd.2010.17

Johnson KP, Clayton DH (2003). The biology, ecology, and 
evolution of chewing lice. Illinois Natural History Survey, 
Special Publication; Utah (USA).

Jungmann R, Ribbeck R, Eisen BS, Schematus H (1970). 
Infestation of laying hens with Dermanyssus gallinae and 
feather lice: harmful effects and control. Monats Vet. 25: 28 
- 32.

Kellogg VL (1914). Mallophaga from birds of the South Atlantic. 
In: Murphy RC (editor) A report on the South Georgia 
Expedition. Sci. Bull. Mus. Brooklyn Inst. Arts & Sci. 2 (4): 
80 - 89.

Kettle PR (1983). The seasonal incidence of parasitism by 
Phthiraptera on starlings (Sturnus vulgaris) in England. 
Entomol. Soc. New Zealand 7: 403 - 408. https://doi.org/10
.1080/00779962.1983.9722430

Kirwan G, Boyla KA, Castell P, Demirci M, Özen, Welch H, 
Marlow T (2008). The birds of Turkey. London (U.K).

Kumar A, Kumar R (2016). Effect of Gallacanthus cornutus 
(Insecta, Phthiraptera, Amblycera, Menoponidae s. l.) on the 
meat production in chicken Gallus forma domestica. Rudol. 
Nat. Hist. SchriRftuend 22: 77 - 83.

Kushwaha S (2015). Mallophaga Species on long-billed 
vultures (Gyps indicus) in the Bundelkhand region of India 
and remarkable defense mechanisms of vultures against 
them. Europian J. Wildl. Res. 3: 30 - 39.

Linnaeus C (1758). Systema Naturae. Laurentii Salvii, Holmiae.
Malysheva OD, Zabashta AV, Tolstenkov OO (2018). To the 

fauna of chewing lice (Insecta: Phthiraptera) of birds (Aves: 
Falconiformes, Strigiformes) in the Lower Don region, 
Russia. Caucas Entomol. Bull. 14 (1): 11 - 18. https://doi.
org/10.23885/1814-3326-2018-14-1-11-18

Mehlhorn H, Walldorf V, Abdel-Ghaffar F, Al-Quraishy S, Al-
Rasheid K, Mehlhorn J (2012). Biting and blood-sucking 
lice of dogs-treatment by means of a neem seed extract 
(MiteStop®, Wash Away Dog). Parasitol. Res. 110: 769 - 
773. https://doi.org/10.1007/s00436-011-2613-z

Miller M, Ewins PJ, Galloway TD (1997). Records of ectoparasites 
collected on Ospreys from Ontario. J. Wildl. Dis. 33: 373 - 
376. https://doi.org/10.7589/0090-3558-33.2.373

Mishra S, Pednekar R, Mohanty BS, Gatne M (2017). Prevalence 
economic loss and control of lice infestation in Poultry. Int. J. 
Sci. Environ. Tech. 6 (3): 1745 - 1757.

Morishita TY, Mertins JW, Baker DG, Monahan CM, Brooks 
DL (2001). Occurrence of species of lice on free-living and 
captive raptors in California. J. Avian Med. Surg. 15: 288 - 292. 
https://doi.org/10.1647/1082-6742(2001)015[0288:OASO
LO]2.0.CO;2

Nelson RC, Price RD (1965). The Laemobothrion (Mallophaga: 
Laemobothriidae) of the Falconiformes. J. Med. Entomol. 
2 (3): 249 - 257. https://doi.org/10.1093/jmedent/2.3.249

Okaeme AN (1989). Lameness associated with heavy ectoparasite 
infestation in Numidia meleagris galeata, Gallus domesticus, 
Pavo multicus. Bull. Anim. Hlth. Production 37: 189 - 190.

Panda DN, Ahluwalia SS (1983). Effect on the Menacanthus 

stramineus tropicalis infestation on weight gains in broiler 
birds. Vet. J. 60: 85 - 87.

Pavlovic I, Blazin V, Hudnia V, Iliac Z, Miljkovic B (1989). 
Effects of the biting louse M. stramineus on reducing the 
egg production of poultry under intensive condition. Vet. 
Glasnik. 43: 181 - 186.

Pérez-Jiménez JM, Ruiz-Martínez I, Cooper JE (1996). 
Occurrence of chewing lice on Spanish raptors. Ardeola 43: 
129 - 138.

Pérez-Jiménez JM, Soler-Cruz MD, Benitez-Rodriguez R, Diaz-
Lopez M, Ruiz-Martinez I (1988). Mallophaga of Buteo b. 
buteo in southern Spain. Angew. Parasitol. 29: 189 - 200.

Phillip CB (1963). Advances in Acarology. Cornel Univ. Press; 
New York (USA). Pp. 285 - 325.

Piaget E (1880). Les Pèdiculines: Essay monographique. Brill EL 
(editor). Leiden.

Piaget E (1890). Quelques pediculines Nouvelles. Tijdsch 
Entomol 33: 223 - 259.

Piross IS, Fehérvári P, Vas Z, Solt S, Horváth É, Palatitz P, Giosele 
C, Gustin M, Pedrelli M, Kumar RS, Williams NP (2015). 
Louse (Insecta: Phthiraptera) infestations of the Amur 
falcon (Falco amurensis) and the red-footed falcon. ORNIS 
Hungarica 23: 58 - 65. https://doi.org/10.1515/orhu-2015-
0005

Price RD, Beer JR (1963). The species of Colpocephalum 
(Mallophaga: Menoponidae) known to occur on the 
Strigiformes. J. Kansas Entomol. Soc. 36: 58 - 64.

Price RD, Hellenthal RA, Palma RL, Johnson KP, Clayton DH 
(2003). The Chewing Lice, World Checklist and Biological 
Overview. Champaign IL, Bull, Special Publication; Illinois 
Nat Hist Survey, USA.

Rékási J, Kiss J (2005). New data regarding the Bird 
Lice (Phthiraptera) living on diurnal birds of prey 
(Accipitriformes) in Danube Delta, Romania. Ann. Tiinþ. 
Inst. Naþional Cercetare-Dezvolt Delta Dunãri Tulcea 11: 
89 - 91.

Rudow F (1866). Charakteristik neuer Federlinge. Zeitsch 
Gesam. Nat. Hist. (Halle). 27 (6): 465 - 477.

Rudow F (1869). Beitrag zur Kenntniss der Mallophagen oder 
Pelzfresser. Neue exotische Arten der Familie Philopterus. 
Thesis 1 - 47.

Sato Y (2019). Poultry external parasites and pest control. Iowa 
state University, extension and outreach. ASR 0001. USA. 
1 - 6.

Scopoli GA (1763). Entomologica carniolica exhibens insecta 
carniolica indigena et distribute in ordines, genera, species, 
varitates. Wien Pediculus 381 - 386. https://doi.org/10.5962/
bhl.title.119976

Şekercioğlu ÇH (2006). A birder’s guide to Turkey. Living Birds, 
26: 14 - 23.

Shavsmanou SH (1982). A contribution to a study of the bird 
lice (Mallophaga) of domestic and wild birds of the Dzhizak 
region. Doklad Akad. Nauk. Uzbeks. 4: 50 - 51.

Tendeiro J (1958). Études sur les Mallophages. Quelques 
Mallophages du Musée de Dundo (Angola). Pub. Cultu. 
Comp. Diaman Angola 40: 81 - 110.

Tendeiro J (1988). Observations sur deux Kurodaia (Mallophaga: 
Menoponidae), parasites des Falconiformes, avec description 
d’une nouvelle espèce, au Brésil. Garc. Orta Sér. Zool. 15: 
163 - 169.

Tendeiro J, Miranda De Restivo MA, Mocci DA (1979). Sur 
Trois Especes du Gen. Colpocephalum Nitzsch (Mallophaga: 
Menoponidae), Parasites de Falconiformes de la Sardaigne. 

 https://doi.org/10.5152/tpd.2010.07 
 https://doi.org/10.5152/tpd.2010.07 
https://doi.org/10.5152/tpd.2010.17 
https://doi.org/10.1080/00779962.1983.9722430 
https://doi.org/10.1080/00779962.1983.9722430 
https://doi.org/10.23885/1814-3326-2018-14-1-11-18 
https://doi.org/10.23885/1814-3326-2018-14-1-11-18 
https://doi.org/10.1007/s00436-011-2613-z
https://doi.org/10.7589/0090-3558-33.2.373 
https://doi.org/10.1647/1082-6742(2001)015[0288:OASOLO]2.0.CO;2 
https://doi.org/10.1647/1082-6742(2001)015[0288:OASOLO]2.0.CO;2 
https://doi.org/10.1093/jmedent/2.3.249
 https://doi.org/10.1515/orhu-2015-0005 
 https://doi.org/10.1515/orhu-2015-0005 
 https://doi.org/10.5962/bhl.title.119976 
 https://doi.org/10.5962/bhl.title.119976 


      Journal of Animal Health and Production

December 2022 | Volume 10 | Issue 4 | Page 453

Garc. Orta Sér. Zool. 8: 29 - 38.
Teodor Ö, Costa M (1967). A Survey of the parasites of wild 

mammals and birds in Israel Part 1. Ectoparasites. The Israel 
Acad. Sci. Hum. London. 120p.

Tomás AF, Palma RL, Rebelo MT, Da Fonseca IP (2016). 
Chewing lice (Phthiraptera) from wild birds in southern 
Portugal.  Parasitol. Int. 65: 295 - 301. https://doi.
org/10.1016/j.parint.2016.02.007

Tomás AF, Palma RL, Rebelo MT, Da Fonseca IP (2018). 

Chewing lice of wild birds from Portugal: neglected 
group of ectoparasites. Conf. Paper, CIISA Congress 
2018 - Exploring the boundaries of animal, veterinary and 
biomedical sciences, Fac. Vet. Med. Univ. Lisbon.

Yosef R, Strutzer O, Tabibi R, Róssa R (2019). Infestations of 
Lice of Steppe Buzzards (Buteo vuplinus) differ from those 
of Common Buzzards (Buteo buteo buteo). J. Raptor Res. 53: 
102 - 108. https://doi.org/10.3356/JRR-18-21

https://doi.org/10.1016/j.parint.2016.02.007
https://doi.org/10.1016/j.parint.2016.02.007
https://doi.org/10.3356/JRR-18-21 

