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ABSTRACT: Focusing upon chewing lice (Phthiraptera: Amblycera,

Ischnocera) parasitizing blackcaps (Sylvia atricapilla) in the Azores

(Portugal), we found a lower number of louse species in the Azores

compared to mainland Europe. Only chewing lice host specific to

blackcaps were found in the Azores. Louse prevalences were much

higher in blackcaps from the Azores compared to those of various

mainland populations. Chewing lice are permanent parasites of birds, and

for such parasites the parasite island syndrome could be characterized by

higher parasite prevalence on the islands compared to the mainland.

The aim of this paper is to characterize the chewing louse assemblage

on blackcaps (Sylvia atricapilla) from the Azores while comparing this

assemblage to that on blackcaps from mainland Europe to elucidate

parasite island syndromes (Nieberding et al., 2006) regarding these

permanent ectoparasites of birds. A comparison of parasite assemblages in

hosts originating from the islands and the mainland is a key element to

analyzing evolutionary changes of host–parasite interactions supposedly

different in these 2 environments. Until now, parasite (chewing louse)

island syndromes have been exceptionally studied in a bird species

inhabiting both islands and the continental mainland (Barrientos et al.,

2014). More such studies are needed for an understanding of parasite

island syndromes.

Blackcap is a common sedentary bird on all islands of the Azores. It

comprises a monophyletic group including both island and mainland

populations (Dietzen et al., 2008). An isolation between contemporary

blackcap populations in mainland Europe and the Atlantic islands is of

relatively recent origin, because blackcaps colonized the Macaronesian

Islands probably during the past 4,000–40,000 yr through several

migration events from mainland Europe (Pérez-Tris et al., 2004; Dietzen

et al., 2008). Resident populations of blackcaps in Madeira and the

Canary Islands coexist, with a regular annual influx of migrating and

overwintering mainland blackcaps. The closer an island is to the

continent, the greater the migrating contingent (Shirihai et al., 2001). To

our knowledge, there is no record of mainland blackcaps overwintering in

the Azores (Portugal). Hence, there is no presumed recent transport of

mainland blackcap parasites to these islands.

Chewing lice (Phthiraptera: Amblycera, Ischnocera) are ectoparasites of

mammals and birds, living mainly on skin, feathers, or fur. Lice influence

major avian life history traits, such as flight performance, host condition,

reproductive success, survival, and sexual selection (Barbosa et al., 2002;

Price et al., 2003). To date, 6 species of chewing lice have been documented

as parasites in blackcaps: Brueelia neoatricapillae Price, Helenthal &

Palma, 2003; Brueelia paratricapillae Price, Helenthal & Palma, 2003;

Brueelia tovornikae (Balát, 1981); Menacanthus curuccae (Schrank, 1776);

Menacanthus eurysternus (Burmeister, 1838); and Myrsidea sylviae Sychra

& Literák, 2008 (Price et al., 2003; Sychra and Literák, 2008).

Pérez-Rodrı́guez et al. (2013) studied the haemosporidian parasites of

blackcaps on the Macaronesian archipelagos of Madeira and the Canary

Islands. They found that the insular haemosporidian assemblage was

clearly impoverished to about 10% of the parasite diversity known for

mainland blackcaps; all parasites shared between insular and continental

blackcaps had lower prevalence in the island populations; and the island

parasite assemblage was composed of parasites that were not specific to

blackcaps, despite the fact that most parasites infesting continental

blackcaps are host specific. This should have supported the idea that the

mainland host–parasite associations are compromised on islands. Bar-

rientos et al. (2014) studied both haemosporidians and ectoparasites of

trumpeter finches (Bucanetes githagineus) from the Canary Islands, Iberian

Peninsula, and northwestern Africa. They found the prevalence of

haemosporidians to be higher in mainland populations even as

ectoparasites, including chewing lice, had lower prevalence compared to

those in the Canary Islands.

We were focused upon chewing lice of blackcaps on the Azores. The

Macaronesian archipelago of the Azores is situated in the Atlantic

between 368550 and 398430N and 258010 and 318070W and is comprised of 9

islands. Their total surface area is about 2,250 km2, and the islands stretch

more than 600 km from east to west. The nearest point on the mainland is

Cabo Roca in Portugal, which is 1,408 km east of Santa Maria.

In 2013, a total of 46 blackcaps were mist-netted on the Azores. Birds

were captured at various sites on each of the 3 islands explored. Blackcaps

were individualized with a metal ring. Totals of 17, 24, and 5 blackcaps

from São Miguel, Santa Maria, and Graciosa, respectively, were

examined. Lice were collected using the fumigation chamber method

(Clayton and Drown, 2001), and birds were released after examination.

The lice samples were fixed in 96% ethanol and determined microscop-

ically in the laboratory to species level. The chewing louse assemblage on

blackcaps was characterized by louse species spectrum, prevalence as the

percentage of blackcaps infested with parasites, mean intensity as the

number of individuals of a particular chewing louse species on infested

hosts, and mean abundance as the number of individuals of a particular

chewing louse species on the examined birds (Bush et al., 1997). For

comparing these parameters in Macaronesian blackcaps to European

mainland blackcaps, we used the results from examining 240 blackcaps in

the Czech Republic. We had examined blackcaps at various sites in the

Czech Republic during 2004–2008. Blackcaps are commonly nesting and

obligatory migrating birds in the Czech Republic. For statistical analyses,

we used Quantitative Parasitology 3.0 (Rózsa et al., 2000).

We found 2 and 5 species of chewing lice in the Azores and in the Czech

Republic, respectively (Table I). The lower number of species found in the

Azores compared to the Czech Republic supports the idea that mainland

host–parasite associations are compromised on islands and result in lower

numbers of species on islands (Paterson et al., 2002). This is in accord with

the results from studies of blackcap and trumpeter finch haemosporidians

in Macaronesia (Pérez-Rodrı́guez et al., 2013; Barrientos et al., 2014).

Only chewing louse species host specific to blackcaps (B. tovornikae and

M. sylviae) were found on blackcaps in the Azores (Table I). Hence, we

did not confirm that the island parasite assemblage was composed of

parasites not specific to blackcaps, an idea postulated on the basis of a

study of blackcap haemosporidians (Pérez-Rodrı́guez et al., 2013).

Moreover, we found 2 chewing louse species not specific to blackcaps

(M. curuccae and M. eurysternus) on blackcaps examined on the

mainland.DOI: 10.1645/14-601.1
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According to the geographical range hypothesis, we can predict that the

number of parasite species per host should be positively correlated with

host range (Gregory, 1990; Price et al., 2003). Our finding of a larger

number of species of chewing lice on mainland blackcaps corroborates this

hypothesis. The question remains whether mainland blackcaps acquired

unspecific lice species through host-switching events between unrelated

hosts or whether island blackcaps lost these lice through a so-called

‘‘missed the boat’’ event (Paterson et al., 2002).

Our results revealed no significant differences in observed parasitolog-

ical parameters among island populations. This is in accordance with

Santiago-Alarcon et al. (2008) and Barrientos et al. (2014), who found the

same pattern for chewing lice in the Galapagos Islands and Canary

Islands, respectively.

The observed chewing louse prevalences were much higher in blackcaps

from the Azores compared to those observed in mainland Czech

populations (Table I). This corresponds with findings from other parts

of mainland Europe, where prevalences similar to those in the Czech

Republic were found: 9.5% in Spain, n ¼ 179 (Pérez-Tris et al., 2002);

4.9% in Germany, n ¼ 61 (Frenzel, 2006); 4.0% in Hungary, n ¼ 25 (Z.

Vas, pers. comm.); 3.8% in Romania, n ¼ 26 (C. Adam, pers. comm.);

3.3% in Greece, n¼30 (A. Diakou, pers. comm.); 1.6% in Slovenia, n¼62

(C. Adam, pers. comm.); and 1.5% in Sweden, n ¼ 131 (D. Gustafsson,

pers. comm.). No lice were found on blackcaps in Bulgaria (n ¼ 69, M.

Ilieva, pers. comm.) and Russia (n¼ 88, O. Tolstenkov, pers. comm.). Our

results are comparable with these data, because most of the aforemen-

tioned authors use the same fumigation chamber method for collecting

lice.

Moreover, mean intensities and mean abundances of parasites were

higher in the Azores than on the mainland (Table I). The statistically

verified differences were striking in all cases of parasite prevalences and

quite the opposite from the results for haemosporidians, where all

parasites shared between insular and continental blackcaps had lower

prevalence in the island populations (Pérez-Rodrı́guez et al., 2013). A

reduced availability of appropriate vectors for haemosporidians had been

offered as the explanation for the low number of parasite species and

altered prevalence patterns on islands (Pérez-Rodrı́guez et al., 2013).

Formerly, we had predicted significant differences in occurrence of

chewing lice on migrating and resident birds (Sychra et al., 2011). An

important aspect of migration’s evolution is that hosts may obtain an

advantage in terms of reduced risks of parasitism by moving to areas that

harbor lower densities of conspecifics. The risk of parasite infestation is

usually density dependent (e.g., Begon et al., 1986), and a lower

abundance of hosts in migratory as compared to resident populations

may result in altered parasite–host dynamics. This effect may provide

migrants with an initial benefit during the early stages of migration’s

evolution (Møller and Erritzøe, 1998). Moreover, migratory bird species

have more developed immune defence than do closely related resident

species. This results from the exposure of migrants to a more diverse

parasite fauna than that experienced by residents (Møller and Erritzøe,

1998). High parasite loads can be linked to increased thermoregulation

costs and therefore lower fat stores. That, in turn, leads to less energy that

can be devoted to flying (Barrientos et al., 2014). This can be important in

the case of migratory birds.

Because the life cycle of chewing lice occurs entirely on the host,

environmental variability likely has less effect on the transmission

dynamic of parasites. This suggests that their parasitological parame-

ters—intensity, prevalence, and abundance—are equally variable (Santia-

go-Alarcon et al., 2008). We propose that differences of parasitological

TABLE I. Chewing lice on blackcaps in the Azores (São Miguel, Santa Maria, and Graciosa islands) and Czech Republic. Fisher’s exact test (for
prevalences) and bootstrap 2-sample t-test (for intensities and abundances) were used. Calculations were made in Quantitative Parasitology 3.0 (Rózsa et
al., 2000).

Species

Characteristics of chewing

louse assemblage

São Miguel

(nblackcaps ¼ 17)

Santa Maria

(n ¼ 24)

Graciosa

(n ¼ 5)

Czech Republic

(n ¼ 240)

Brueelia neoatricapillae Prevalence (%) 0 0 0 0.4

Mean intensity 0 0 0 —‡

Intensity range 0 0 0 1

Mean abundance 0 0 0 0.004 6 0.004

B. tovornikae Prevalence (%) 70.6* 20.8* 60.0* 0.4

Mean intensity 13.9 6 7.3 7.6 6 2.3 4.7 6 2.6 —‡

Intensity range 1–89 2–17 1–11 1

Mean abundance 9.8 6 5.4* 1.6 6 0.8† 2.8 6 1.9† 0.004 6 0.004

Menacanthus curuccae Prevalence (%) 0 0 0 0.4

Mean intensity 0 0 0 —‡

Intensity range 0 0 0 1

Mean abundance 0 0 0 0.004 6 0.004

M. eurysternus Prevalence (%) 0 0 0 1.3

Mean intensity 0 0 0 2 6 0.5

Intensity range 0 0 0 1–3

Mean abundance 0 0 0 0.025 6 0.015

Myrsidea sylviae Prevalence (%) 64.7* 45.8* 40.0* 0.8

Mean intensity 3.7 6 0.9* 2.1 6 0.3* 2.0 6 0.7† 1.0 6 0.0

Intensity range 1–10 1–5 1–3 1

Mean abundance 2.4 6 0.7* 1.0 6 0.3* 0.8 6 0.5† 0.008 6 0.005

Chewing lice total Prevalence (%) 82.4* 54.2* 60.0* 3.3

Mean intensity 14.9 6 6.6* 4.7 6 1.2* 6.0 6 2.2† 1.4 6 0.2

Intensity range 1–89 2–18 2–11 1–3

Mean abundance 12.2 6 5.4* 2.5 6 0.8* 3.6 6 1.8† 0.05 6 0.02

* Significant.
† Not significant statistical differences between data from the Azores and data from the Czech Republic.
‡ Only 1 bird was parasitized.
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parameters between island and mainland populations of blackcaps found

in this study can be correlated with migratory and ecological traits. This is

in accordance with Tellerı́a and Carbonell (1999), who had demonstrated

that mainly these traits could explain morphological differences between

the described subspecies of blackcap. Our results indicate that ectopar-

asites, including chewing lice, may play a role in bird migration and

especially among small transcontinental passerine birds.

Chewing lice are permanent parasites of birds, and for such parasites

the parasite island syndrome could be characterized by higher parasite

prevalence, mean intensity, and mean abundance on the islands compared

to the mainland, as we demonstrated in blackcaps from the Azores

compared to blackcaps from mainland Europe.
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