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Abstract

This study was carried out in the Kizilirmak Delta Cernek Bird Ringing Station, Central Black Sea
Region, during August and September 2020, to survey the louse species found on shorebirds (Aves:
Charadriiformes). A total of 241 birds belonging to 13 species were searched for chewing lice. Eleven
species in six genera of the family Scolopacidae (Actitis hypoleucos, Arenaria interpres, Calidris alba,
Calidris alpina, Calidris falcinellus, Calidris ferruginea, Calidris minuta, Gallinago gallinago, Tringa
glareola, Tringa totanus, Xenus cinereus) and two species in one genus of the family Charadriidae
(Charadrius dubius, Charadrius hiaticula) were examined. Birds were caught alive with mist-nets, ringed,
searched for lice, and released. A total of 153 birds (63.49%) were infested with lice belonging to 16
species, five amblycerans: Actornithophilus bicolor, Actornithophilus ochraceus, Actornithophilus totani,
Actornithophilus umbrinus, Austromenopon lutescens, and eleven ischnocerans: Carduiceps fulvofasciatus,
Carduiceps meinertzhageni, Carduiceps zonarius, Lunaceps actophilus, Lunaceps falcinellus, Lunaceps
schismatus, Quadraceps hiaticulae, Quadraceps obscurus, Quadraceps ravus, Quadraceps strepsilaris
and Saemundssonia platygaster frater. These eight species are new records for Turkey: Ac. bicolor, Ac.
ochraceus, Ca. fulvofasciatus, Lu. falcinellus, Lu. schismatus, Qu. ravus, Qu. strepsilaris and Sa. platygaster
frater. In addition, Qudraceps hiaticulae was recorded from Little ringed plovers (Charadrius dubius)
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for the first time in the world in this study. According the lice checklist of wild birds in Turkey, a total
of 188 bird species examined and 122 of them were infested, and a total of 217 chewing lice species
has been recorded.
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Bird ringing, Charadriiformes, chewing lice, hosts, infestation, shorebirds, checklist.

Introduction

The order Charadriiformes includes 387 species belonging to 88 genera from
19 families (Gill et al. 2020), with a wide range of vernacular names such as, e.g.
shorebirds, plovers, jacanas, gulls, auks. They are a cosmopolitan group of small
to medium sized birds living close to water, the seashore, rivers and marshes, with
many species being long distance migrants. Their diet consists mainly of invertebrates
and small vertebrates (Snow and Perrins 1998). In Turkey, a total of 87 species of
Charadriiformes have been recorded (Karatas et al. 2020).

About 4000 species of bird lice have been described so far. They are host-specific
and their geographical distribution coincides with the distribution of their hosts
(Price et al. 2003). Studies on lice from birds are especially descriptive (Valim et al.
2009), while recent studies focus on species richness, abundance, and prevalence
(Tavera et al. 2019).

The louse fauna living on charadriiform birds in Turkey has not been properly
studied. In a survey performed in Lake Kuyucuk, 41 birds belonging to seven
charadriiform species were searched for lice, and 18 species were recorded (Dik et
al. 2010). In other louse studies in Turkey, usually few bird species and/or specimens
were examined (A¢ici et al. 2011, Dik et al. 2011a, 2011b, 2015, 2017a, 2017b, Dik and
Uslu 2008, Girisgin et al. 2013, Orung Kilig et al. 2013, Goz et al. 2015). Until now,
only 21 charadriiform bird species were examined for lice in Turkey, representing a
24.2 % of the total fauna, with seventeen of them infested with only one louse species.

The aim of this study was to increase knowledge of the louse fauna found on
some charadriiform species in Turkey. The following 13 species were searched for lice:
Common sandpiper, Actitis hypoleucos (Linnaeus, 1758); Ruddy turnstone, Arenaria
interpres (Linnaeus, 1758); Sanderling, Calidris alba (Pallas, 1764); Dunlin, Calidris
alpina (Linnaeus, 1758); Broad-billed sandpiper, Calidris falcinellus (Pontoppidan,
1763); Curlew sandpiper, Calidris ferruginea (Pontoppidan, 1763); Little stint, Calidris
minuta (Leisler, 1812); Common snipe, Gallinago gallinago (Linnaeus, 1758); Wood
sandpiper, Tringa glareola (Linnaeus, 1758); Common redshank, Tringa totanus
(Linnaeus, 1758); Terek sandpiper, Xenus cinereus (Giildenstadt, 1775); Little ringed
plover Charadrius dubius Scopoli, 1786; Common ringed plover, Charadrius hiaticula
Linnaeus, 1758.
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Materials and Methods

This survey was performed at the Cernek Ringing Station (41°38’35” N; 36°05°02” E
(DMS)) in the Kizilirmak Delta of the Central Black Sea region of Turkey. In 2020, the
water level at the Cernek Lake in the Kizilirmak Delta markedly dropped and some
small islands appeared close to the shoreline, where many charadriiform birds were
present. The ringing team at the Cernek Ringing Station, which especially aims to
study migratory passerines, set up three 7-meter mist-nets with 4 shelves and 16 x 16
mm mesh size on these islands from 25 August until 27 September 2020. The height of
the mist-nets were 2.5 meters. The mist-nets stayed open from sunrise to sunset every
day, and were replaced the same day when destroyed by water buffaloes. The birds
caught were extracted from the mist-nets and each bird carried in separate holding
bags to the ringing station. The birds were identified, aged and sexed according to
Baker (2016), Demongin (2016), and Prater et al. (1977), as well as according to
the experience of the ringers. Sampling and ringing birds was performed under the
permission of the Ministry of Agriculture and Forestry, General Directorate of Nature
Conservation and National Parks (protocol number 72784983-488.04-241348), and
ethical permits approved by Ondokuz Mayis University Animal Ethical Committee
(ethical number B.30.2.0DM.0.20.09.00-050.04-96). Gill et al. (2020) has been
followed for bird taxonomy and nomenclature.

A total of 241 birds belonging to 13 species, six genera, and two families
(Scolopacidae and Charadriidae) were searched for chewing lice. After ringing, each
bird was examined by visual examination for the presence of lice by blowing the
feathers. All the lice seen on each bird were collected with forceps and stored in 70%
alcohol in a plastic vial. A label with the species code, date and ring number was added
to each vial, and transported to the parasitology laboratory of the Veterinary Faculty
at Selguk University for further treatment and identification of the louse species.

At the laboratory, the lice were cleared in 10% potassium hydroxide (KOH) for
24 hours, rinsed out in distilled water for 24 hours, then kept in 70% and 99% alcohol
serials for 24 hours for dehydration and in saturated alcohol-phenol for a few minutes.
Later, they were mounted in Canada balsam on slides. The slides were dried in an
incubator at 50-60° C for 2-3 weeks. To avoid transmission of lice to other hosts,
hands, bench and the equipment has been cleaned after each treatment. Lice were
examined, and photos taken with a camera Leica DM 750 mounted on a trinocular
phase-contrast microscope, with a Leica DFC295 application unit, and identified to
species using the following references: Clay (1959; 1962; 1969), Clay and Hopkins
(1954), Dik et al. (Dik et al., 2010; 2011a; 2011b; 2015; 2017a; 2017b), Dik and Uslu
(2008), Gustafsson and Olsson (2012, 2017), Gustafsson et al. (2018), Timmermann
(1949; 19505 1951a; 1951b; 1952; 1953; 1954a; 1954b; 1957; 1969).

While preparing the checklist of lice fauna of wild birds of Turkey, all available
peer reviewed articles, grey literature as well as MsC and PhD thesis were searched in
Turkish and English using the search terms “lice fauna Turkey”, “bird ectoparasites”,

»

“chewing lice”, “Phtiraptera’, Ischnocera”, “Amblycera”. The bird species treated as
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pets, studied at zoo, domestic poultry have not been included to the recent checklist
of lice fauna of wild birds in Turkey.

Results

From a total of 241 birds examined, 153 (63.49%) were found to be infested with
chewing lice (Table 1). Dunlin (Calidris alpina), Little stint (Calidris minuta) and
Curlew sandpiper (Calidris ferruginea) were the most abundant bird species ringed,
while the Common redshank (Tringa totanus), the Terek sandpiper (Xenus cinereus)
and the Little ringed plover (Charadrius dubius) were represented by only one
bird. Prevalence was highest in Dunlins (Calidris alpina) (84.35%), and followed
by Common sandpipers (Actitis hypoleucos) (71.43%) and Broad-billed sandpipers
(Calidris falcinellus) (71.43%). No louse was found on Common snipes (Gallinago
gallinago), the Common redshank (7Tringa totanus) and the Terek sandpiper (Xenus
cinereus). The examined shorebirds were co-infested with more than one louse species.
The highest prevalence of louse species was detected in Quadraceps hiaticulae found
on Charadrius dubius, and followed by Lunaceps schismatus found on Calidris alpina.

Sixteen species of lice were collected and identified, as follows: Actornithophilus
bicolor (Piaget, 1880) (Fig. 1A), Actornithophilus ochraceus (Nitzsch, 1818) (Fig.
1B), Actornithophilus totani (Schrank, 1803) (Fig. 1C), Actornithophilus umbrinus
(Burmeister, 1838) (Fig. 1D), Austromenopon lutescens (Burmeister, 1838) (Fig.
2A), Carduiceps fulvofasciatus (Grube, 1851) (Fig. 2B), Carduiceps meinertzhageni
Timmermann, 1954 (Fig. 2C), Carduiceps zonarius (Nitzsch, 1866) (Fig. 2D), Lunaceps
actophilus (Kellogg & Chapman, 1899) (Fig. 3A), Lunaceps falcinellus Timmermann,
1954 (Fig. 3B), Lunaceps schismatus Gustafsson & Olsson, 2012 (Fig. 3C), Quadraceps
hiaticulae (O. Fabricius, 1780) (Fig. 3D), Quadraceps obscurus (Burmeister, 1838)
(Fig. 4A), Quadraceps ravus (Kellogg, 1899) (Fig. 4B), Quadraceps strepsilaris (Denny,
1842) (Fig. 4C) and Saemundssonia platygaster frater (Giebel, 1874) (Fig. 4D). In
total, 1066 lice (554Q, 4440 and 68 nymphs) were collected, with a range of 1-24
lice per infested bird. Mean intensity was 6.95. The highest numbers of lice per bird
were recorded on Calidris alpina (24 individuals), Arenaria interpres (21 individuals),
Calidris alba (20 individuals), and Calidris minuta (13 individuals).

Lunaceps was the commonest genus found on the birds, and it was found on 123
out of 136 (90.44%) infested birds in the family Scolapacidae; 494 L. schismatus were
collected from 69 out of 70 Calidris falcinellus, and two were collected from one out of
five Actitis hypoleucos. Two L. actophilus were collected from two out of three Calidris
alba. 33 L. falcinellus were found on 35 out of 70 Calidris minuta. 12 L. falcinellus were
found on 18 out of 30 Calidris ferruginea. Nine L. falcinellus were found on four out
of five Calidris falcinellus. Two L. falcinellus were found on five out of seven Actitis
hypolucos. On one Actitis hypoleucos L. falcinellus and L. schismatus were detected
together (Table 1). The second common genus was Carduiceps, and it was found on 34
out of 95 (35.78%) infested birds in the family Scolapacidae. Three Carduiceps species
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Table 1. Bird species examined for lice in this study, and prevalence for each bird and lice species.

Abbreviations: NE = number of hosts examined; NI (P) =

number of hosts infested (prevalence); NI-L
(P) = number of hosts infested by each louse species (prevalence)

Bird family Bird species NE NI (P) Louse species NI-L (P)
Actornitophilus spp. 1(14.29%)
Lunaceps falcinellus 2(28.57%)
Actitis hypoleucos 7 5(71.43%)  Lunaceps schismatus 1(14.29%)
Quadraceps ravus 4 (5.19%)
Saemundssonia platygaster frater 3 (42.86%)
Actornitophilus bicolor 5(41.67%)
Austromenopon lutescens 2 (16.67%)
Arenaria interpres 12 7 (58.33%) -
Carduiceps spp. 1(8.33%)
Quadraceps strepsilaris 7 (58.33%)
Actornitophilus umbrinus 1 (20.00%)
Calidris alba 5 3(60.0%) Carduiceps zonarius 1 (20.00%)
Lunaceps actophilus 2 (40.00%)
Scolopacidae Carduiceps meinertzhagani 14 (16.87%)
Calidris alpina 83  70(84.34%)  Lunaceps schismatus 69 (83.13%)
Quadraceps hiaticulae 1(1.20%)
o . Carduiceps fulvofasciatus 2 (28.57%)
Calidris falcinellus 7 5(71.43%)
Lunaceps falcinellus 4(57.14%)
Actornitophilus umbrinus 12 (40.00%)
Calidris ferruginea 30 18 (60.00%)  Carduiceps zonarius 9 (30.00%)
Lunaceps falcinellus 12 (40.00%)
Austromenopon spp. 1(1.43%)
Calidris minuta 70 35(50.00%) Carduiceps zonarius 7 (10.00%)
Lunaceps falcinellus 33 (47.14%)
Actornitophilus totani 2 (40.00%)
Tringa glareola 5 2 (40.00%)
Quadraceps obscurus 2 (40.00%)
Charadrius dubius 1 1(100.00%)  Quadraceps hiaticulae 1 (100.00%)
Actornitophilus ochraceus 5(33.33%)
Charadriidae
Charadrius hiaticula 15 7 (46.67%)  Quadraceps hiaticulae 5(33.33%)
Quadraceps spp. 1 (6.67%)

241

153 (63.49%)

were extracted from six bird species (Arenaria interpres, Calidris alba, Calidris alpina,
Calidris falcinellus, Calidris ferruginea. Caldris minuta), where C. meinertzhagani
has the highest prevalence. Four species of Actornitophilus were found on 26 out of
47 (55.32%) infested birds of six bird species (Actitis hypoleucos, Arenaria interpres,
Calidris alba, Calidris ferruginea, Tringa glareola, Charadrius hiaticula). Four species
of Quadraceps were found on 21 out of 92 (22.82%) infested birds of six bird species
(Actitis hypoleucos, Arenaria interpres, Calidris aipina, Tringa glareola, Charadrius
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Figure 1. A Actornithophilus bicolor, male, from Arenaria interpres, original; B Actornithophilus ochraceus,
female, from Charadrius hiaticula, original; C Actornithophilus totani, male, from Tringa glareola,
original; D Actornithophilus umbrinus, male, from Calidris ferruginea, original. Scale bar = 1000 um.
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Figure 2. A Austromenopon lutescens, female, from Arenaria interpres, original; B Carduiceps

fulvofasciatus, female, from Calidris falcinellus, original; C Carduiceps meinertzhageni, female,

from Calidris alpina, original; D Carduiceps zonarius, male, from Calidris ferruginea, original.
Scale bar = 1000 pm.
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Figure 3. A Lunaceps actophilus, female, from Calidris alba, original; B Lunaceps falcinellus, male, from
Calidris ferruginea, original; C Lunaceps schismatus, male, from Calidris alpina, original; D Quadraceps
hiaticulae, male, from Charadrius hiaticula, original. Scale bar = 1000 pum.
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Figure 4. A Quadraceps obscurus, female, from Tringa glareola, original; B Quadraceps ravus, male,
from Actitis hypoleucos, original; C Quadraceps strepsilaris, female, from Arenaria interpres, original;
D Saemundssonia platygaster frater, female, from Actitis hypoleucos, original. Scale bar = 1000 pm.
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dubius, Charadrius hiaticula). Quadraceps hiaticula on Charadrius dubius has the
highest prevalence as 100%. Three Saemundssonia platygaster frater were detected
on 5 out of 7 Actitis hypoleucos.

Sample sizes of species of Lunaceps were the largest, while those of Austromenopon
and Saemundssonia were the lowest (Table 2). Lunaceps schismatus was the most
abundant species, with 494 (2619Q, 2223 11N) specimens from Calidris alpina, and
two specimens (19, 13) from Actitis hypoleucos. Lunaceps falcinellus was next, with
157 specimens (87Q, 63G' 7N) from Calidris minuta, 109 specimens (529, 305, 27N)
from Calidris ferruginea, nine specimens (5Q, 35, IN) from Calidris falcinellus, and
2 specimens (1Q, 13) from Actitis hypoleucos (Table 2).

Discussion and Conclusion

The chewing lice fauna from charadriiform birds was poorly known in Turkey.
Until now, only 21 out of 87 free living charadriiform species had been examined in
Turkey for lice, with 18 of them infested with only one louse species. Previous studies
(Agicr et al. 2011, Dik et al. 2010, 2011a, 2011b, 2015, 2017a, 2017b, Dik and Uslu
2008, Giriggin et al. 2013, 2022, Orung Kilig et al. 2013, Goz et al. 2015, Ozkan et al.
2017, Eren et al. 2022) reported 38 louse species from Turkey. With the addition of
the results of the current study a total of 29 chaardriiform species examined for the
presence of chewing lice and in total 25 charadriiform species were infested. The total
number of lice species found on the charadriiform species were as 51 louse species
from Turkey (Table 3).

Species of Actornithophilus Ferris 1916 are parasitic on birds belonging to
the order Charadriiformes only, in particular those of the families Charadriidae,
Haematopodidae, Laridae, Recurvirostridae and Scolopacidae (Clay 1962,
Price et al. 2013, Timmermann 1954a, 1954b). Eight species and subspecies of
Actornithophilus had been previously reported from Turkey (Dik et al. 2010, 2011b,
Goz et al. 2015, Ozkan et al. 2017): Ac. hoplopteri (Mjéberg, 1910), Ac. multisetosus
(Blagoveshtchensky, 1940), Ac. piceus lari (Packard, 1870), Ac. pustulosus (Piaget,
1880), Ac. spinulosus (Piaget, 1880), Ac. stictus (Kellogg & Paine, 1911), Ac. totani
(Schrank, 1803) and Ac. umbrinus (Burmeister, 1838). This paper adds two new
records of species of Actornithophilus to the Turkish louse fauna: Ac. bicolor (Piaget,
1880) on Ruddy turnstone (Arenaria interpres), and Ac. ochraceus (Nitzsch, 1818) on
Common ringed plover (Charadrius hiaticula), which had been previously reported
from European golden plover (Pluvialis apricaria (Linnaeus, 1758)), Common ringed
plover (Charadrius hiaticula) and Little ringed plover (Charadrius dubius)(Price et
al. 2003). However, Ac. ochraceus was not found on Little ringed plovers (Charadrius
dubius) in this study. Clay (1962) stated that Ac. ochraceus were atypical or natural
stragglers on European golden plovers (Pluvialis apricaria). However, Gustafsson et
al. (2018) reported Ac. ochraceus on European golden plovers (Pluvialis apricaria), as
well as on Common ringed plovers (Charadrius hiaticula) and Grey plovers (Pluvialis
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Table 2. Numbers of lice recorded from charadriiform birds in Kizilirmak Delta, Turkey
Bird family  Bird species Louse species Q d N* Total
Actornithophilus sp. 0 0 1 1
Lunaceps falcinellus 1 1 0 2
Scolopacidae  Actitis hypoleucos Lunaceps schismatus 1 1 0 2
Quadraceps ravus 4 1 0 5
Saemundssonia platygaster frater 1 0 9 10
Actornithophilus bicolor 12 15 7 34
Scolopacidae  Arenaria interpres Austromenopon lutescens ! 0 ! 2
Carduiceps sp. 1 0 0 1
Quadraceps strepsilaris 26 33 0 59
Actornithophilus umbrinus 6 4 0 10
Scolopacidae  Calidris alba Carduiceps zonarius 3 3 0 6
Lunaceps actophilus 7 4 0 11
Carduiceps meinertzhageni 6 10 0 16
Scolopacidae  Calidris alpina Lunaceps schismatus 261 222 11 494
Quadraceps hiaticulae 1 0 1
Carduiceps fulvofasciatus 4 2 0 6
Scolopacidae  Calidris falcinellus
Lunaceps falcinellus 5 1 9
Actornithophilus umbrinus 17 11 1 29
Scolopacidae  Calidris ferruginea ~ Carduiceps zonarius 28 11 0 39
Lunaceps falcinellus 52 30 27 109
Austromenopon sp. 0 1 1 2
Scolopacidae  Calidris minuta Carduiceps zonarius 6 8 0 14
Lunaceps falcinellus 87 63 7 157
Actornithophilus totani 0 1 1 2
Scolopacidae  Tringa glareola
Quadraceps obscurus 7 5 0 12
Charadriidae  Charadrius dubius Quadraceps hiaticulae 1 0 0 1
Actornithophilus ochraceus 13 5 1 19
Charadriidae  Charadrius hiaticula ~ Quadraceps hiaticulae 4 6 0 10
Quadraceps sp. 2 1 0 3
TOTAL 554 444 68 1066
*N=nymphs

squatarola (Linnaeus, 1758)) in Sweden. Actornithophilus umbrinus (Burmeister,
1838) is a cosmopolitan species, originally described from the Curlew sandpiper
(Calidris ferruginea), but later reported from many species of Charadriiformes,
especially of the genus Calidris (Clay 1962, Dik et al. 2010, Price et al. 2003). In Turkey,
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Ac. umbrinus was previously reported from Calidris alpina and Calidris minuta (Dik
et al. 2010), but this study recorded it from Calidris alba and Calidris ferruginea for
the first time in this country. Actornithophilus totani has been recorded from several
species of Tringa (Clay 1962, Price et al. 2003), and it was previously reported from
Wood sandpiper (Tringa glareola) in Turkey (Dik et al. 2010, Dik et al. 2017a). The
Common sandpiper (Actitis hypoleucos) is parasitized by Actornithophilus flumineus
Clay 1962 (Clay 1962, Price et al. 2003) but, as only a single nymph of Actornithophilus
was collected from a Common sandpiper (Actitis hypoleucos) in this study, it could
not be identified at species level. However, this is the first record of Actornithophilus
from the Common sandpiper (Actitis hypoleucos) in Turkey.

Species of Austromenopon Bedford, 1939 are parasitic on birds in the orders
Charadriiformes, Procellariiformes and Pelecaniformes (Price and Clay 1972, Price
et al. 2003). In Turkey, no species of the Procellariiformes has been examined for
lice. However, several individuals of eight species of Pelecaniformes occurring in
Turkey have been examined, without recording any specimen of Austromenopon, this
may be due to the fact that Austromenopon species traditionally occur on tropical
Pelecaniformes members (Dik and Uslu 2008, Inci et al. 2010, Girisgin et al. 2013).
Regarding Charadriiformes, six species of Austromenopon have been reported in
Turkey (Dik et al. 2010, 2017a, 2017b): Au. alpinum Timmermann, 1954 on Dunlin,
Au. atrofulvum (Piaget, 1880) on White-winged black terns (Chlidonias leucopterus
(Temminck, 1815)), Au. decorosum Zlotorzycka, 1968 on Wood sandpipers, Au.
durisetosum Blagoveshtchensky, 1948 on Common snipes (Gallinago gallinago), Au.
lutescens (Burmeister, 1838) on Little stints (Calidris minuta) and Rufts (Calidris
pugnax (Linnaeus, 1758)) and Au. transversum (Denny, 1842) on Mediterranean gulls
(Ichthyaetus melanocephalus Temminck, 1820). In this study, only two specimens of
Austromenopon (one male and one nymph) were collected from Little stints (Calidris
minuta), and two specimens (one female and one nymph) of Au. lutescens from
Ruddy turnstones (Arenaria interpres). Price et al. (2003) do not list any species
of Austromenopon from Little stints (Calidris minuta). However, Au. lutescens was
reported from Little stints (Calidris minuta) in a study performed in the Province of
Kars in Eastern Turkey (Dik et al. 2010). The genitalia of our male specimen from

Table 3. Lice species recorded from charadriiform birds in Turkey.

Family Host species Louse species Source
g
=
=
g
5 Himantopus himantopus - Dik et al. 2011b
g
3
=4
Charadrius dubius Quadraceps hiaticulae Current study
o
< Actornitophilus ochraceus Current study
=
9 Charadrius hiaticula Quadraceps hiaticulae Current study
£
3
5 Quadraceps sp. Current study

Vanellus spinosus Actornithophilus hoplopteri Ozkan et al. 2017
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Table 3. (continued)
Family Host species Louse species Source
Actornithophilus sp. Current study
Lunaceps falcinellus Current study
Actitis hypoleucos Lunaceps schismatus Current study
Quadraceps ravus Current study
Saemundssonia platygaster frater Current study

Scolopacidae

Arenaria interpres

Actornithophilus bicolor

Current study

Austromenopon lutescens

Current study

Carduiceps sp. Current study

Quadraceps strepsilaris Current study

Actornitophilus umbrinus Current study

Calidris alba Carduiceps zonarius Current study
Lunaceps actophilus Current study

Actornithophilus umbrinus Dik et al. 2010

Austromenopon alpinum Dik et al. 2010

Carduiceps meinertzhagani Dik et al. 2010

Calidris alpina

Lunaceps actophilus Dik et al. 2010

Lunaceps schismatus Current study

Quadraceps hiaticulae Current study

Calidris falcinellus Carduiceps fulvofasciatus Current study
Lunaceps falcinellus Current study

Actornitophilus umbrinus Current study

Calidris ferruginea Carduiceps zonarius Current study
Lunaceps falcinellus Current study

Calidris minuta

Actornithophilus umbrinus

Dik et al. 2010

Austromenopon lutescens

Dik et al. 2010

Carduiceps zonarius

Dik et al. 2010

Lunaceps drosti

Dik et al. 2010

Austromenopon sp.

Current study

Lunaceps falcinellus

Current study

Calidris pugnax

Actornithophilus pustulosus

Dik et al. 2010

Austromenopon lutescens

Dik et al. 2010

Carduiceps scalaris

Dik et al. 2010

Lunaceps holophaeus

Dik et al. 2010

Calidris temminckii

Lunaceps incoensis

Dik et al. 2010

Gallinago gallinago

Actornithophilus stictus

Dik et al. 2010

Austromenopon durisetosum

Dik et al. 2010

Cummingsiella ambigua

Dik et al. 2011a

Rhynonirmus scolopacis

Dik et al. 2010

Limosa limosa

Actornitophilus spinulosus

Dik et al. 2017a

Lunaceps sp.

Dik et al. 2017a

Lymnocryptes

Actornithophil Iti

P

Dik et al. 2011a

Numenius arquata

Actornithophilus patellatus

Agic et al. 2021

Cummingsiella ovalis

Agicr et al. 2021

Lunaceps numeni

Agicr et al. 2021

Scolopax rusticola

Rhynonirmus helvolus

Dik et al. 2015

Saemundssonia clayae

Giriggin et al. 2022

Saemundssonia sp.

Dik et al. 2015

Tringa glareola

Actornitophilus totani

Dik et al. 2017a

Austromenopon sp.

Dik et al. 2010

Quadraceps obscurus

Dik et al. 2010

Tringa totanus

Agici et al. 2011; Dik et al. 2011b; Current study

Xenus cinereus

Current study
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Table 3. (continued)

Family Host species Louse species Source
Actornithophilus piceus piceus Dik et al. 2011b
Austromenopon atrofulvum Dik et al. 2010
Chlidonias leucopterus
Quadraceps anagrapsus Dik et al. 2010
Saemundssonia lobaticeps Dik et al. 2010
Actornitophilus piceus Girisgin et al. 2022
Chroicocephalus genei
Saemundssonia lari Dik et al. 2011b
Austromenopon transversum Dik et al. 2017b
Ichthyaetus melanocephalus Quadraceps punctatus Dik et al. 2017b
© Saemundssonia lari Dik et al. 2017b
3
7,3 Actornithophilus piceus lari Goz et al. 2015
- Larus armenicus Quadraceps punctatus Orung Kilig et al. 2013
Saemundssonia lari Orung Kilig et al. 2013
Actornitophilus piceus Girisgin et al. 2022
Larus cachinnans
Saemundssonia lari Giriggin et al. 2013
Quadraceps punctatus Eren et al. 2022
Larus michahellis
Saemundssonia lari Eren et al. 2022
Sterna hirundo - Dik 2010
Quadraceps anagrapsus Agicretal. 2011
Sternula albifrons s 8P
Quadraceps nycthemerus Agicr et al. 2021

Little stint (Calidris minuta) appeared to be different from those of Au. lutescens;
however, we could not identify it to species level, because it was in poor condition,
and the diagnostic morphological characters could not be seen clearly.

Species of the genus Carduiceps are parasitic on birds belonging to the family
Scolopacidae, in particular the subfamily Calidrinae, in the order Charadriiformes.
Few species have been described in this genus (Timmermann 1954a, Price et al.
2003, Gustafsson and Olsson 2017). Three species of Carduiceps have been previously
recorded from Turkey: Ca. meinertzhageni from Dunlins (Calidris alpina), Ca.
scalaris (Piaget, 1880) from Rufts (Calidris pugnax) and Ca. zonarius from Little
stints (Calidris minuta) (Dik et al. 2010). Timmermann (1954a) stated that the species
of Carduiceps can be separated by examining the male genitalia, while the females
have a uniform morphology. Gustafsson et al. (2018) provided an identification key
for species of Carduiceps, but based on males only. In this study, three species have
been identified: Ca. meinertzhageni from Dunlins (Calidris alpina), Ca. zonarius
from Curlew sandpipers (Calidris ferruginea) and Little stints (Calidris minuta), and
Ca. fulvofasciatus from Broad-billed sandpipers (Calidris falcinellus). One female
of Carduiceps collected from a Ruddy turnstone (Arenaria interpres) could not be
identified at the species level for the reasons mentioned above. Considering that
Carduiceps has not yet been recorded from Ruddy turnstones (Arenaria interpres)
(Price et al. 2003), it is uncertain whether the female reported here is a straggler, or
a natural host.

Species of the genus Lunaceps Clay and Meinertzhagen, 1939 are parasitic on
shorebirds of the family Scolopacidae (Price et al. 2003, Gustafsson and Olsson 2012),
and they are morphologically uniform (Gustafsson and Olsson 2012). Five species of
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Lunaceps have been previously recorded from Turkey: Lu. actophilus on Sanderlings
(Calidris alba) and Dunlins (Calidris alpina), Lu. drosti Timmermann, 1954 on Little
stints (Calidris minuta), Lu. holophaeus (Burmeister, 1838) on Rufts (Calidris pugnax),
Lu incoensis (Kellogg & Chapman, 1899) on TemmincK’s stints (Calidris temminckii),
and Lunaceps sp. on Black-tailed godwits [Limosa limosa (Linnaeus, 1758)] (Dik et
al. 2010). However, Gustafsson & Olsson (2012) regarded the records of Lu. drosti
and Lu. incoensis reported in Turkey by Dik et al. (2010) as junior synonyms of Lu.
falcinellus. In this study, two species were identified for the first time in Turkey: Lu.
falcinellus from Common sandpipers (Actitis hypoleucos), Broad-billed sandpipers
(Calidris falcinellus), Curlew sandpipers (Calidris ferruginea) and Little stints (Calidris
minuta), and L. schismatus on Common sandpipers (Actitis hypoleucos) and Dunlins
(Calidris alpina).

Species of Quadraceps parasitise most charadriiform birds (Timmermann
1952, 1953, Overgaard 1952, Clay 1954, Gustfsson et al. 2018). In Turkey, three
Quadraceps species have been reported: Qu. anagrapsus from Little terns (Sternula
albifrons (Pallas, 1764)) and White-winged black terns (Chlidonias leucopterus), Qu.
punctatus from Mediterranean (Ichthyaetus melanocephalus) and Yellow-legged gulls
(Larus michahellis Naumann, 1840) and Qu. obscurus (Burmeister, 1838) from Wood
sandpipers (Tringa glareola) (Agic1 et al. 2011, Dik et al. 2010, 2011a, 2017a, 2017b,
Goz etal. 2015). In this study, four Quadraceps species (Qu. hiaticulae, Qu. obscurus,
Qu. ravus, Qu. strepsilaris) were collected and identified, plus one specimen which
could not be identified at species level. Except Q. obscurus, the other three species
are reported for the first time in Turkey. Two Quadraceps species: Qu. hiaticulae and
Qu. fissus have been recorded on Common ringed plovers (Charadrius hiaticula)
(Timmermann 1957, Price et al. 2003). Seven out of 15 Common ringed plovers
(Charadrius hiaticula) examined in this study, were found to be infested with chewing
lice. Quadraceps hiaticulae was collected from five of them, while Qu. fissus was not
found. In addition, a new Quadraceps species was found on two of them. This species
is similar to Qu. ravus, but the male genitalia are quite different from those of Qu.
ravus. In addition, Qu. hiaticulae was recorded from Little ringed plovers (Charadrius
dubius) for the first time in the world. A male Q. hiaticulae was collected from a Dunlin
(Calidris alpina) in this study but, considering that no Quadraceps species has been
reported from Dunlin (Calidris alpina) (Price et al. 2003), we regard it as a straggler.

Species of Saemundssonia (Timmermann, 1936) parasitize birds belonging to the
orders Anseriformes, Charadriiformes, Gruiformes and Procellariiformes (Price et
al. 2003). Two Saemundssonia species have been recorded in Turkey: Sa. lobaticeps
(Giebel, 1874) from White-winged black terns (Chlidonias leucopterus) and Sa. lari
(O. Fabricius, 1780) from Mediterranean, Caspian (Larus cachinnans Pallas, 1811)
and Yellow-legged gulls (Larus michahellis) (Dik et al. 2010, 2017b, Go6z et al. 2015). In
addition, a nymph of Saemundssonia collected from a Eurasian woodcock (Scolopax
rusticola Linnaeus, 1758) could not be identified to species level (Dik et al. 2015). In
this study, only a few specimens of Saemundssonia from Common sandpipers (Actitis
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hypoleucos) were collected and identified as Sa. platygaster frater, which is reported
for the first time from Turkey.

In a previous study carried out in Turkey, Austromenopon durisetosum
(Blagoveshtchensky, 1948), Cummingsiella ambigua (Burmeister, 1838) and
Rhynonirmus scolopacis (Denny, 1842) from Common snipes (Gallinago gallinago)
were reported (Dik et al. 2011a). However, no louse sample was found on four
Common snipes (Gallinago gallinago) examined in the present study. In another study
(Dik et al. 2017a), Ac. totani and Qu. obtusus were reported from Wood sandpipers
(Tringa glareola), and both louse species have been recorded from the same bird
species in this study.

Considering the total lice fauna of wild birds in Turkey, 188 bird species belonging
to 21 order and 52 families were examined, and a total of 122 bird species from 45
families were infested. A total of 217 lice species were recorded in total. There were
21 chewing lice species identified at genus level, while 196 were identified at species
level. The maximum chewing lice species found on a single species was nine on Buteo
buteo and Buteo rufinus,followed by 6 lice species on Ciconia ciconia, Columba livia
and Turdus merula. The maximum number of chewing lice species recorded on
different bird species were 8 for Menacanthus currucae (on Acrocephalus scirpaceus,
Sylvia atricapilla, Sylvia borin, Curruca communis, Curruca nisoria, Iduna pallida,
Luscinia luscinia, Phylloscopus collybita) and Menacanthus eurysternus (on Erithacus
rubecula, Passer domesticus, Phylloscopus collybita, Phylloscopus trochilus, Pica pica,
Sturnus vulgaris, Turdus merula, Turdus philomelos) 7 for Trinoton querquedulae (on
Anas acuta, Anas crecca, Anas platyrhynchos, Aythya ferina, Aythya fuligula, Spatula
querquedula, Tadorna ferruginea).

In conclusion, the following species: Ac. bicolor, Ac. ochraceus, Ca. fulvofasciatus,
Lu. falcinellus, Lu. schismatus, Qu. hiaticulae, Qu. ravus, Qu. strepsilaris and Sa.
platygaster frater are reported here for the first time in Turkey in this paper. Also,
we have increased the number of charadriiform bird species examined for lice in
Turkey to 29, with 25 of them found to be infested. More parasitological surveys are
needed to increase knowledge of the chewing lice fauna of the remaining bird species
of Charadriiformes from Turkey. Only 188 bird species out of 497 in Turkey have
been examined for louse species. There are many more studies needed to increase
the coverage of examined species in Turkey to increase the number of the lice fauna
(Suppl. Appendix).
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