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SUMMnRK-Occurrence of chewino lice on Snuiiish ranror.7. Between 1985 and 1992. 304 falconiform 
birds of 21 species were survCyed for &toparasites. mainly'chewing lice (Insecta: Phthiraptera). The genera 
(and in most cases, the species) of the louse populations were determined. both gualitatively and auantita- 
tivelv. The mean ~revalcnce obtained reached &nost 42 %. the number of oara&tes raneine froml to 324 
(me& value=30.'1 k44.1 lice/liosi parasitized). Data on seasonal prevalenk, intensity k &msitism. and 
location on the host are presented. The moult of birds was the only factor studied alTecting significantly 
the prevalence and intensity oT parasitism. 

Key tvords: Occurrence. Phthiraptera, Spanish raptors. 

RESUMEN.-Frecuencia de lo narasitacirln nor ~ioios nuisficodores en rumces esmíolas. Entre las ahos . . ,  
1985 y 1992 se muestrearon 304 a v e i  de presa pertenecientes a 21 especiec con objeto de estudiar los ecto- 
pardsitos. principitlmentc los mal6hgos (Insecta. Phthiraptera) SI: determinaron los g6neros ( y  en muchos 
&OS las &necies) de las ooblaciones de ~ioios. tanto cilitativa como cuantitativ;~mente. La ~revalencia . . . . 
media üIcanr6 casi cl 42 %. variando el niimero de parcsitos entre 1 g 324 (media= 30.1 t44.1 piojos1 
hospcdador parasitadol. Se presentan dalos sobre la prevalencia estiicional. intensidad de ia parasitación 
y localizaci6n en el hospedidor. La muda de las aves fue el dnico hctor estudiado que afectó de forma 
signilicativa la prevalencia e intensidad de la parasitacibn. 

Polohras cbre: Frecuencia, Phthiraptera. rapaces españolns. 

INTRODUCTION Lice that parasitize raptors have been pre- 
viously surveyed, mainly for taxonomic pur- 

The Mallophaga are n group of economi- poses. Nevertheless, data on these louse po- 
cally important ectoparasitic insects infesting pulations (e.g., structure, seasonal dynamics 
birds and mammals. They d o  not only aííect or  prevalence on hosts) are scarce and, gene- 
the fitness, viability and productivity of their rally, were obtained from a small sample 
hosts, but also play a role as reservoirs and in (Zlotorzycka, 1974; Kutzer rt al., 1980). Re- 
the transmission ofinfectious diseases among cently, signiiicant data on the occurrence of 
them (Saxena & Agarwall, 1983; Lee & Clay- lice and other parasites on migrating raptors 
ton, 1995: Clayton & Tompkins, 1995). Ma- have become available (Cooper et al., 1993). 
Ilophagosis, or  louse infestation, is commonly In this paper data on the occurrence of 
reported in birds of prey, cach hosl species cliewing lice on several species of Spanish 
usiially being parasitized by several species of birds o l  prey are presented, and thc possible 
lice which occupy the different habitats or  influence of several factors on the infestation 
nichcs provided by the host plrimage. Neavy leve1 or intensity is discussed. 
infestations are probably causcd by the con- 
fluente or  severa1 host and environmental 
factors (Klockenhoíí et al., 1973). and cases MATERIAL AND METHDDS 
proving fatal to birds have been reported 
(Zlotorzycka & Danecki, 1969). On the other In Spain al1 raptor species have become 
hand, methods for treatment of ectopdrasites protected by law in the las1 decades. Neverl- 
of birds al prey have been also improved heless, human pressure is olten considerable. 
(Cooper, 1985). Mainly for this reason, the study o l  free-li- 
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ving specimens was avoided and material 
was collected from birds arriving to several 
recuperation centres distributed throughout 
southem Spain. 

A total of 304 birds of 21 species was sam- 
pled (Table 1) within 24 hours after reception 
to avoid as far as possible non-natural condi- 
tions and contaminations. In order to obtain 
live material lor diflerent studies, the use of 
diethyl ether or insecticide together with a 
plastic bag was avoided. The birds were 
handled by a person on a clean white surface 
and the whole plumage was profusely and 
systematically surveyed by another person, in 
order to remove, as lar as possible, al1 ma- 
llophagan specimens found. As an average, 
we spent about 45 minutes preening the bird 
feathers (this lime was longer in larger speci- 
mens, such as vultures and large eagles). Date 
of sampling, host species. age, sex, locality 
where host was taken and any observation 

on its condition were recorded. The mean 
number of lice found per parasitized host or 
mean intensity (MI) ,  as well as prevalence 
were obtained for each species according to 
Margolis er al. (1982). In both the text and 
the tables, M.I. is included as the avera- 
gekstandard deviation. 

For the determination of lice, a part of the 
collected material was h e d  in a 75 % filtered 
ethanol solution, cleared in 85 % lactic acid 
(for 4-5 weeks) and mounted on slides using 
Hoyer fluid. The identification of dinerent 
louse taxa was carried out primarily follo- 
wing Clay (1958), Clay & Price (1970), Dhan- 
da (1961), Price & Beer (19631, Nelson & 
Price (1965). Martfn Mateo et al. (1984). 
Gállego et al. (1987), and Tendeiro (1987). 
Certain material still requires a comparative 
study with that of various collections; thus, 
the specific identification of lice is not com- 
plete (Tahie 2). 

Host species and intensity oíparasitization. N': number oí specimens sampled. N. number ol specimens 
parasitized. 
[Especres hospedadoras e intensidad de parasitaribn. N': nrjmero de ejemplares muestreados. N? ntrmero de 
ejen~plares parasitadosJ 

Ns NP % Inrensiry Range 
(X+S.D.) 

Eurasian Griffon Vulture, Gyps fuluus ............... 17 12 70.6 37.6523.2 
Monk Vullure, Aegypius momchus .................. 2 2 100.0 104.0+125.9 
Egyptian Vulture, Neophron percnoplerus ........... l 1 100.0 39.0 
Golden Eagle, Aquila chrysaetos ..................... 6 2 33.3 25.5' 13.4 
Spanish Imperial Eagle, Aquila adalberri ............ 3 3 100.0 5.0'2.6 
Bonelli's Eagle, Hieroaetus fasciarus ................. 6 1 16.7 10.0 
Booied Eagle, Hieraaelus pennarirs .................. 27 4 14.8 10.5i7.7 
Snake Eagle, Circoetirs gallicirs ...................... 13 7 53.8 46.1 '52.8 
Osprey, Pundion haliaetus ............................ I O 0.0 
Common Buuard, Buteo buteo ...................... 87 35 40.2 26.2k53.7 
European Honey Buzzard, Pernis apivorus ......... 6 3 50.0 20.7 + 3.8 
Northern Goshawk. Accipiter gentilis ............... 9 O 0.0 
Eurasian Snarrowhawk. Accieiter nisus ............. 2 O 0.0 
Red Kite, Milvus milvus ..................... .. ..... 16 8 50.0 31.9'27.9 
Black Kite, Mi11.fts migrans ........................... 48 23 47.9 26.7i17.1 
Eurasian Marsh Harner. Cfrcus aerusinosus ....... 8 2 25.0 20.0'22.6 - 
Montagu's Harrier, Cfrciis pygargus ............... 3 O 0.0 
Common Kestrel, Falcu tinnunculus ................. 38 18 47.4 40.2I61.9 
Lesser Kestrel, Falco naufmnni ..................... 3 2 66.7 28.5i2.1 
Eurasian Hobby, Falco subbureo .................... 3 3 100.0 14.7'14.8 
Peregrine Falcon, Falco peregrinus .................. 5 I 20.0 1 .O 

TOTAL ......................................... 304 127 41.8 30.1'44.1 
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Species o l  louse found on each host apecies . Those species involved in accidental pnrasitizalion are 
excluded . 
[E.sperie.s de nialdfaqos enconrrados en cada especie hospedadora . Se exc1u)mi aquellas esprvies implicadas 
en parasiraciones arcidenralcs.] 

Hosr species 

Gyp.v/uliw 
Laeniobotkrion (L . )  virlrirris .......................... 

................... ..... Colpocepliaiuin rurhinarum .. 
Prerophilus sp ......................................... 

.............................. Aeqypoecus rriqonocep.s 
Falcolipeifriis qiradripu.sfiilarus ....................... 

Aegppiiis riionachus 
Lnentobofhrion (L.) urilruris .......................... 

............................... Col~oceolialuni a ~ m w i i  

Neophron percnoprerus 
Coipoceplrolum percnopreri .................. .... ... 

............................... Argypoecus perspicuas 
Falcolipeuriis frarer .................................. 

Aqirila rhrjoaeros 
.................. Colporepltnluni sp ...... ........... 

Craspedorrhynchus aqrtilinu.5 ......................... 
Aquila adalberri 

Laemohorhrion (L . )  maximum ........................ 
.......................... Colporephalani irnpressum 

Craspedorrlij~iiclius Jrnrercul~<r ....................... 
Hieraaerus Jasciaiiis 

Deqeeriella regalis ................... .... .......... 
Hieraaerus pennarus 

................... .......... Cr~lpoeepha~lsn milvi ... 
Degeeriella regalis ................... .... .......... 

...................................... Deqreriella firh, u 
Cra.~pedorrli)~ir(~hu.s pstnati .......................... 

Circaeriu qal1icu.s 
..................................... Culpocepholiint sp 

.......................... Degeeriella leiicoplrura .. .. 
...................................... Fa1cr1lipeurii.s sp 

Bureo bureo 
Lnemoborhrion (L.) maxinium ....................... 
Colpocephilum meridiunale ................... ... .. 

...................................... Degeeriella ju l i~a 
Craspedorrh)achi<s plaiys~ornus ..................... 

Pernis npiivrus 
Laemoborhrirm (L. )  niarimuni ........................ 
Degeeriella phf.vctopygrrs ............................. 
Cra.spedorr1rj~ndiu.s nielirroscr>pus .................... 
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No. of cases 

n 
11 I I I  IV v VI Vll Vlll lX X Xl Xll Xlll XlV xv 

lntensiiy (classes) 

FIG l.-Freqitency of several levels of intensity of parasitization. The groups indicaic ihe number of lice 
found on each host: 1: 1-10; 11: 11-M; 111: 21-30; IV: 31-40; V: 41-50; VI: 51-60: Vil:  61-70; VIII: 71-80; IX: 
81-90; X: 91-100; X(: 101-150: XII: 151-200, XIII: 201-250; XIV: 251-300: XV: 301-350. 
[Frecirencni de los disrinros nioeles de inremidod de poraslroción. Losgrupos iitdicnit el ntímero de »tal<lf¿yu.s 
e>tcontrudos ai cudn hospedndor: 1: 1-10: 11: 11-20: 111: 21-30: IV: 31-40: V: 41-50: VI: 51-60: VII: 61-70: 
VlIl: 71-80: IX: 81-90: X: 91-100: XI: 101-150: XII: 151-2011: XIII: 201-250: XIV: 251-3110; XV: 
301-3.50. j 

(Table 3). Nevertheless these differences pro- 
ved to be not significant (H=2.14; P=0.142; 
I do. Birds examined during the moult pro- 
ved to be significantly less infested than 
those surveyed outside this penod: H =  11.86; 
P= 0.0001; 1 di. 

Seasonal prevalence (Table 3; Fig. 2A) rea- 
ehed tts highest values (55.1 %) during the 
autumn, and dropped to its lowest value 
(31.8 %) in the summer. Conversely, the hig- 
hest M.I. values were those obtained for 
spring and summer months and the lowest 
ones, for autumn and winter. Nevertheless, 
these dikrences eannot be considered signifi- 
cant: H =6.75; P=0.080; 3 d i  (Table 3). 

Each parasitized hosl had a burden of 
1.64+0.84 (1-4) louse species. Each host spe- 
cies was infested by a mean of 3.06f 1.25 
mallophagan species. In table 2 lice parasiti- 
zing each host species are detailed. Almosi 
60 % of the lice removed (n=3910) belonged 
to the genus Degeerrella (Table 4); many of 
these specimens were located between the 

barbs o i  the long wing remiges, in a position 
relatively iar irom the rachis. Lice belonging 
to the genera Colpocephalum, Craspedorrhyn- 
chus, Falcolipeirrus, Laernobofhrion and Aegjs- 
poecus represented the remaining 40 %. 

Each ectoparasite species shows a particu- 
lar degree of host-speciíícity. The most non- 
speciííc species were those belonging to the 
genus Laeniol~oihrion. Clay (1976) reported 
that Laemobothrion ~naxirnum is a cosmopoli- 
te species pnrasitizing up to 32 raptor species 
of 18 genera. The global sex-ratio of adult 
lice was 0.8:l.O. ln ischnoceran genera fema- 
les were, proportionally, more numerous 
(0.78:1.00) while the mean sex-ratio in ambly- 
ceran genera was 0.98:1.00 (Table 4). Lice be- 
longing to the genera Craspedorrhynchus and 
Aegypoecus proved to be the most ubiqui- 
tous, since they were only observed on the 
head and nape, mainly in the frontal and 
occipital regions. Conversely, lice belonging 
to the remaining genera occupied different 
locations. Almost 50% of lice were found on 
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TABLE 3 

Prevalence í%I and intensitv of oarasitization íM.1.I in relation to hosc and seasonal factors. N': number . . 
of specimeni s&npled. N? &&r  of specimens parasitired. 
[Preuolencia (?.J e inwnsidad de parasiroción (M.1 . )  en relación a/actores esfacionales v del hospedudor. 
N': nbmero de ejemplares muestreados. N? número dc ejemplares porasitndos]. 

N' N' Preuabnce M.1. Min. Max 
(%) (,?'S.D.) 

Males .................................. 
[Machos] 
Females .............................. 
[Hembras] 

Adults ................................. 
[Adultos] 
Youngs ............................... 
[J6venes] 

Dunng moult ......................... 
[Durante iu muda] 
No moulting .......................... 
[Cuando no estón mudando] 

Winter ................................. 
[Invierno] 
Spnng ............................. ... . 
[Primavera] 
Summer ............................... 
[Verano] 
Autumn ............................... 
[Oiofio] 

the wing feathers, mainly on the ventral sur- 
face of primary and secondary feathers, and 
infracoverts. The abdominal and axillary re- 
gions were also frequent sites. The location of 
lice ranged from a specific region (when seve- 
ral louse genera were found parasitizing the 
same host) to the whole plumage of the host 
(mainly when only one genus was found). 

Because lice were hand-removed without 
the use of any kind of insecticides, data obtai- 
ned can be subject to certain error, but since 
a routine method of examination was used 
and the same operator inspected al1 birds, the 
degree of accuracy is such that comparisons 
can be made (Edgar e t  al., 1949). The preva- 
lence reached its lowest value in spring (just 
when the percentage of birds moulting was 

higher and the M.I. reached the maximum 
value) and summer, becoming higher in 
autumn. These prevalence values agree with 
those obtained by Eveleigh & Threlfall(1976) 
for lice parasitizing Alcldae and even with 
data on trichodectids from the White-Tailed 
Deer, Odocoileus uirginianus (Watson & An- 
derson, 1975). Rates of parasitization obtai- 
ned were similar to those @ven by Cooper er 
al. (1993) for migrating Common Buzzards in 
Israel. According to Derylo (1975) these sea- 
sonal variations in the intensity of infestation 
relate particularly to temperature and envi- 
ronmental humidity, high temperature rates 
together with low humidity becoming adver- 
se factors for the viability of lice and, in a 
wide sense, of ectoparasites. No significant 
diíferences were observed when parasitiza- 
(ion rates were compared between males and 
females or between adult and young birds, 
although M.¡. in youngsters was higher. 11 
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MEAN (41.6 %) 

FIG 2.-Seasonal preralence, (A) in percentage and (8) intensity o1 parasitizaiion, (no. lice/host parasiti- 
red, M.L). Continuous line: M.I.; doiied line: number ol birds moulting. 
[Preualencia esiacional. ( A )  en porcentaje y ( E )  itrrensidad dc la parasiloci<ln (n!' de nroldfagos/haspedador 
parasirado; M.I . ) .  Lineo confinira: M.I.; línea discontinua: número de bidiuiduos en muda.] 
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thls occurs in Buieo bureo, in which probably 
the main way o[ Iice transmission is vertical 
(from the parents lo the young), we cannot 
assume that the same happens in gregarious 
raptor species (e.g. the Lesser Kestrel, Falco 
nauniaiiui), horizontal transmission being 
probably more frequent. The host moult 
seems to be a negative factor for louse popu- 
lations, aiTecting boih the prevalence and 
M.1. 

According to the data obtained, four louse 
genera (two ~schnoceran and two amblyce- 
ran) can be considered as characteristic ecto- 
parasites of Spanish raptors: Degeeriella, 
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Craspedorrhynchus, Colpocepl~alum and b e -  
mol~athrion. In certain cases we can find seve- 
ral modifications of this paitern. Faleolipru- 
rus usually is found on large raptors such as 
vultures. It is abie to coexist with Degeeriella 
on certain hosts, such as the Short-toed 
Eagle, Cireaetus gallicus (Tablc 2). Aegypoe- 
cus is a iouse genus with morphology, habits 
and location on the host closely related to 
those shown by Craspedorrh)mchus spp. Ne- 
vertheless, its distribution is restricted to vul- 
tures (Dhanda 1961). 

Lice belonging to the genus Degeeriella 
were the most kequently found on raptors, 
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FIG 3-Loeation on the host o1 the main genera ollice. Raptor figure from Cooper. 1985. Courtesy of the 
Siandfas! Press. A: Craspedorrhynchus, B Aegypoecus, C: Laemobofhrion, D: Colpocephalum, E: DegeerieIIa 
and F: Falcolipeurus 
[Localizacirh en el hospedador de los principales gdneros de mnldfagos. Lafigura de la rapaz extrajda de 
Cooper. 1985. Corresn? de Standfasi Press. A: Craspedorrhynchus. 9: Aegypoecus. C: Laemobothrion. D: 
Colpocephalum. E: Degeeriella and F: Falcolipeurus.] 
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