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APPARENT LACK OF EFFECTS OF A HIGH LOUSE-FLY
INFESTATION (Diptera, Hippoboscidae) ON ADULT COLONIAL
ALPINE SWIFTS.

JOSE L. TELLA!, CHRISTIAN GORTAZAR?2, ALVARO GAJON2 & JUAN J. OSACAR?

ABSTRACT A population of Alpine Swifts (Apus melba) showed the hig-
hest louse-fly parasitization rate (74%}) as far as Known in birds. This might
be caused by a limited ability to preen. The prevalence was lower in se-
cond-year birds than in adults. probably as a result of their breeding status.
Parasitization affected neither body condition. nor the probability of trans-
mission of blood parasites. Due to mobility of louse flies. we suggest that
heavy infestations have a short duration. and thus do not affect individual
Swifts in terms of physical deterioration.

'Estacion Bioldgica de Donana, CSIC, Avda. M* Luisa s/n, Pabellon del
Perti, 41013 Sevilla. Spain. -Servicio de Diagndstico de Fauna Silvestre.
Facultad de Veterinaria. Miguel Servet 177, 50013 Zaragoza, Spain. ‘Dpto.
de Patologia Animal. Facultad de Veterinaria. Miguel Servet 177. 50013
Zaragoza, Spain.

INTRODUCTION

Recent studies on bird-parasite interactions reveal
important negative effects of both ecto- and endo-
parasites on behaviour and fitness ot their avian
hosts (Loye & Zuck 1991, Lehman 1993). Indivi-
duals of group-living species incur a greater risk
of getting parasites than solitary species (Poulin
1991). and parasitization is frequently considered
as a cost of coloniality in birds (Hoogland &
Sherman 1976, Brown & Brown 1986, Shields &
Crook 1987, Moller 1987). These studies have
mainly been carried out on parasites transmitted
by contact. but very little is known on the effects
of mobile ectoparasites, such as louse flies (Senar
et al. 1994). Louse flies are blood-sucking parasi-
tes that may cause a reduction in their host’s body
condition (Senar et al. 1994). In Columbidae spe-
cies they may also promote the transmission of
blood parasites (Baker 1967). Our aim is to de-
scribe parasitism by louse flies in a colony of Al-
pine Swifts Apus melba. to check their possible
eftects on adult body condition. and to establish
their role as blood parasite vectors.

Received | accepted 1995,

METHODS

Field work was carried out in a colony situated in
a chasm in Teruel, NE Spain. Birds were trapped
by means of a hand-held mist-net maintained by
two persons in horizontal position close to the
ground. The net was raised when a bird tried to
enter or leave the chasm. intercepting its fhght.
Captures were made n mid-July from 1991 to
1994, Nests were not accessible, but our data sug-
gested that nestling stage was almost finished. All
captured birds were ringed and measured by the
same investigator (JLT). and an index of body
condition was calculated as the residuals from the
regression of weight on the cubed wing-length
(Tella er al. 1995). Swifts were aged as second-ca-
lendar-vear birds or adults (after second-yecar
birds) following Cramp (1985). On 131 ot the 153
trapped Switts we systematically searched for ec-
toparasites. These searches were completed wit-
hin 5-10 min. All parasites were collected and in-
dividuallv stored in tubes with 70% ethanol, to be
identified in the laboratory later on. Prevalence
(percentive of parasitized birds). mean mtensity
(number of parasites/parasttized birds) and rela-
tive denxity (number of parasites/total of sampled

ARDEA 83:435-439
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birds) were determined (Margolis et al. 1982).
Thirty birds in 1992 and 10 in 1994 were selected
to search tor blood parasites. A drop of blood was
taken from the bigger nail and smeared on indivi-
dually marked slides, air-dried, fixed in situ in
100% methanol and later stained with Giemsa'’s
stain. Hundred fields were checked under a 100x
o1l immersion objective. The 100 fields were cho-
sen in a line from one end of the slide to the other
to compensate for differences in blood thickness
(Weatherhead & Bennett 1992). This method has
been extensively used, and only blood parasites at
undetectable levels (<1/100000 erythrocytes)
could remain unnoticed.

RESULTS

Ninety-seven of 131 Alpine Swifts (74%) were
parasitized by the Hippoboscidae fly Crataerina
melbae (Rondani 1879). Other ectoparasites,
Mallophaga and Acari, were found in 7 swifts
(5.3%). so we only analyzed the parasitism rates
by louse flies (Table 1). Prevalence was lower in
second-year birds than in older birds (y* = 6.94.
df =1, p = 0.008), but did not differ between years
(x> =6.12.df =3, p=0.10). Number of flies ran-
ged from O to 32, and the distribution of numbers
of flies ditfered between second-year and older

Table 1.
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Fig. 1. Number of louse flies parasitizing adult and se-
cond-year Alpine Swilfts.

birds (Fig. 1). Intensity was similar in both age-
classes (Table I, Mann-Whitney U-test - = -0.07.
p = 0.93). but relative density was greater In
adults (Table 1, Mann-Whitney U-test = = -2.06, p
=0.03). Both intensity and relative density varied
between years (Table 1. Kruskall-Wallis Anova., -
=7.69.p=0.05and - = 11.51, p = 0.009 respecti-
velv).

Looking tor negative etfects ot louse-flies pa-
rasitism on body condition of Swifts, we did not

Prevalence, intensity and relative density of louse flies on adult and second-year Alpine Swiits from

Prevalence intensity relative density

Y ] —=SD TESD n
Age-class
Adult 78.7 108 4209184 835 3.37+4.64 (31
Second-vear 52.2 23 3.08=1.62 12 1.60+1.94 23
Year
1991 61.5 39 32523013 24 2.00x£2.91 39
1992 &1.5 65 +.84=5.55 33 3.95+5.35 65
1993 S1.2 16 TIRITERRN 1 3502305 L6
1994 03.0 I 13705 B 1.00-0.89 11
Total 74.0 131 4. 14=4058 97 3.06+4.34 131
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Table 2. Differences in body condition between louse fly infected and non-infected Alpine Swifts. Body condition
is expressed as the residuals from the regression of weight on the cubed wing-length.

Infected
X+ SD n
Adult 0.14 £5.81 85
Second-vear -3.21+£7.19 12
Pooled -0.27 £6.06 97

Non-infected

It SD n Mann-Whitney U-Test
2.62+7.03 23 :=-1.30 p=0.19
-3.09+£5.16 11 = 009 p=093
0.77 £ 6.96 34 :=-0.42 p=0.67

Table 3. Spearman correlations between body condition of Alpine Swifts and their parasitization rates (intensity

and relative density) by louse flies.

Age-class

Intensity Adult
Second-year
Pooled
Adult
Second-year

Pooled

Relative density

r, p n
0.03 0.75 85
0.20 0.50 12
0.03 0.74 97
-0.07 0.43 108
0.09 0.66 23
-0.01 0.86 131

find any significant differences between parasiti-
zed and unparasitized birds, both taking all indivi-
duals and separating age-classes (Table 2). The
results remain the same if only the largest sample,
the adult Swifts from 1992, are considered (Mann-
Whitney U-test, - =0.64, df = 52. p = 0.52). Body
condition was not correlated to either the indivi-
dual intensity or relative density of flies, conside-
ring age-classes or pooled birds (Table 3).

We did not find any blood parasite in the exa-
mined smears from 40 birds. However, 37 of
them were parasitized by louse-flies.

DISCUSSION

Alpine Swifts showed a very high louse-fly pre-
valence (74%) so far never reported in other avian
species. In which prevalences varied between 0
and 22%, usually about 3% (McClure 1984,
Young et al. 1993, Senar et al. 1994, Tella un-
publ.). except in a congeneric species, the Euro-

pean Switt Apus apus. whose parasite infestation
rate was 34.4% (Hutson 1981). Empirical studies
demonstrated that preening activity and its effi-
cience in birds is related to their morphological
characteristics (Clayton 1991, Clayton & Cotgre-
ave 1994). Swifts have short and rather stiff tarsi
and 1nappropriate necks for preening and scrat-
ching, and probably these features mean a strong
handicap that allows high ectoparasite loads in
this group of birds.

Interannual changes in Hippoboscid infesta-
tion rates are easily explained by metereological
variations (Senar er al. 1994). Differences be-
tween second-year birds and adults, that have also
been reported for the European Swift (Hutson
1981), are probably related to breeding status. In a
Swiss Alpine Swift population only 7.1% of birds
bred in their second year (Am 1960 in Cramp
1983). Due to this fact, the contact with the colony
and thus the risk of transmission could be lower.

The role of Hippoboscids as blood parasite
vectors (Baker 1967) is not clear, since we did not
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find any haematozoa in the forty sampled birds.
This null prevalence cannot be related to seasonal
variation (Weatherhead & Bennett 1991) or repro-
ductive effort (Apanius 1991), because all birds
were caught during the same nestling period. On
the other hand. Ceratopogonids are well known as
vectors of blood parasites (Haemoproteus and fi-
lariid worms) in birds (Fallis & Wood 1957, Ben-
nett & Fallis 1960, Atkinson ef al. 1983), and these
sandflies were very common in the colony during
the bird-trapping sessions. Since other searches
for blood parasites in Alpine Swifts were unsuc-
cessful (n = 42, Peirce 1981; n = 12, Earlé er al.
1991), we agree with Bennett ef al. (1986) that the
absence of blood parasites in this species could be
explained by scarce exposure to vectors caused
by their feeding and nesting habits.

Detrimental effects of contact-transmitted pa-
rasites on their avian hosts are well known (Loye
& Zuk 1991). However, debilitating effects of mo-
bile ectoparasites, like louse-flies, was only re-
cently shown in adult Serins Serinus serinus (Se-
nar et al. 1994). Prevalence of louse-flies in this
species was very low (1.3%}), but body condition
of infected wintering Serins was lower than the
mean body condition of parasite-free Serins. Al-
pine Swifts showed the highest Hippoboscid pa-
rasitization rates known in birds. However, we
failed to find any effects of this parasitization on
body condition of adults. This finding could be
due to the limited sample size and to the fact that
most birds were infected. However, Hutson
(1981), by taking a larger sample (4094 birds),
also failed to find that high infestations ot louse-
flies affected the weight of European Swifts. As
suggested by this author, the lack of negative ef-
fects could be due to the possibility that flies fre-
quently move between hosts. Heavy infestations
will be of short duration, and all individuals could
therefore suffer the same physical deterioration.
Some support for this hypothesis might be deri-
ved from the recapture 'of an Alpine Swift that
had been cleared of parasites the day before, but
again carried three flies. The cliff-nesting habits
ot this species do not easily lead to sufliciently
large sample sizes, recapturing, and a study of the

effects of flies on nestling growth and survival.
Nonetheless. inter-nest movements of louse-flies
has been pointed out in other species (Popov
1965, Summers 1975, Tella unpubl.), and, there-
fore, infestations could also be equal for all the
nests of the colony.

To conclude, we think that Alpine Swifts have
high louse-fly loads because they are not morpho-
logically able to avoid them. Moreover, the mo-
bile behaviour of flies could cause a continous
change in the number of flies in each bird. Conse-
quently, differences in individual fitness in this
species do not seem to be the result of louse fly in-
festation. Nevertheless, both our results and those
from Senar et al. (1994) are only observational;
experimental studies are needed for a better un-
derstanding of the relationships between louse
flies and their bird hosts.

ACKNOWLEDGEMENTS

We thank G. F. Bennett and P. Cotgreave for their con-
structive comments, J. Lucientes for his assistance in
the laboratory. and M. Carles-Toldré for the identifica-
tion of louse flies. J. Blasco. C. Barcena, A. Arribaloen-
goa. G. Blanco. I. Torre, N. Orrit, E. Clavero, J. L. La-
gares and mainly R. Lopez collaborated in the field
work. I. de Bustamante and J. van Rhijn improved the
English.

REFERENCES

Apanius. V. 1991. Blood parasitism, inmunity and re-
production in american kestrels (Falco sparverius
L.). Ph.D. Thesis, Univ. of Pennsylvania, Phi-
ladelphia.

Atkinson. C.T.. Greiner, E.C. & D.J. Forrester. 1983.
Experimental vectors of fH{aemoproteus meleagris
Levine from wild turkeys from Florida. J. Wild.
Dis. 19:366-368.

Baker, J.R. 1967. A review of the role played by the
Hippoboscidae (Diptera) as vectors of endoparasi-
tes. J. Parasitol. 53:412-418.

< Bennett. G.F. & AM. Fallis. 1960. Blood parasites of

birds in Algonquin Park. Canada, and a discusston
of therr transimission. Can. J. Zool. 38:261-273.
Bennett. G.F.. J.R. Caines & M.A. Whiteway. 1986.



Tella et al.: LOUSE FLIES IN ALPINE SWIFTS 439

Avian Haemoproteidae. 20. The haemoproteids of
the avian families Apodidae (swifts), Bucconidae
(puftbirds), and Indicatoridae (honeyguides). Can.
J. Zool. 64:766-770.

Brown. C.R. & M.B. Brown. 1986. Ectoparasitism as a
cost of coloniality in Cliff Swallows (Hirundo pv-
rrhionota). Ecology 67:1206-1218.

Clayton. D.H. 1991. Coevolution of avian grooming
and ectoparasite avoidance. In: J. E. Loye & M.
Zuk (eds.). Bird-parasite interactions: ecology,
evolution and behaviour: 69-92. Oxtford Univ.
Press. Oxford.

Clayton, D.H. & P. Cotgreave. 1994. Relationship of
bill morphology to grooming behaviour in birds.
Anini. Behav. 47:195-201.

Cramp. S. 1985. Handbook of the Birds of Europe, the
Middle East, and North Africa. Oxford.

Earlé. R.A.. G.F. Bennett, H. du Toit, D.H. Swardt &
J.J. Herholdt. 1991. Regional and seasonal distri-
bution of avian blood parasites from northern
South Africa. S. Afr. J. Wildl. Res. 21:47-73.

Fallis. A M. & D.M. Wood. 1957. Biting midges (Dip-
tera: Ceratopogonidae) as intermediate hosts for
Haemoproteus of ducks. Can. J. Zool. 35:425-435.

Hoogland. J.L.. & P.W. Sherman. 1976. Advantages and
disadvantages of Bank Swallow (Riparia riparia)
coloniality. Ecol. Monogr. 46:33-58.

Hutson, A.M. 1981. The population of the louse-fly,
Crataerina pallida (Diptera, Hippoboscidae) on
the European swift. Apus pus (Aves. Apodidae). J.
Zool. 194:305-316.

Lehmann. T. 1993. Ectoparasites: direct impact on host
fitnexs. Parasitol. Today 9:8-13.

Loye. J.LE. & M. Zuk. 1991. Bird-parasite interactions:
ecology. evolution and behaviour. Oxtord Univ.
Press. Oxford.

Margolis. L., G.W. Esch, J.C. Holmes, A.M. Kuris &
G.A. Schad 1982. The use of ecological terms in
parasitology. J. Parasitol. 68:131-133.

McClure. E. 1984. The occurrence of hippoboscid flies
on some species of birds in southermn California. J.
Field Ornithol. 55:230-240.

Moller, A.P. 1987. Advantages and disadvantages of
coloniality in the swallow. Hirundo rustica. Anim.
Behav. 35:819-832.

Peirce. N.A. 1981. Distribution and host-parasite
check-list of the haematozoa of birds in Western
Europe. J. Nat. Hist. 15: 419-458.

Popov, A.V. 1965. The life cycle of the louse flies Lip-
optena cervi L. and Stenepteryx hirundinis L.
(Diptera, Hippoboscidae). Ent. Obozr. (Ent. Rev.,
Wash) 44:573-583.

Poulin, R. 1991. Group-living and infestation by ecto-
parasites in passerines. Condor 93:418-423.

Senar, J.C., J.L. Copete, J. Domenech & G. von Walter.
1994. Prevalence of louse-flies Diptera, Hippo-
boscidae parasiting a cardueline finch and its ef-
fect on body condition. Ardea 82:157-160.

Shields, W.M. & J.R. Crook. 1987. Barn swallow colo-
niality: a net cost for group breeding in the Adi-
rondacks?. Ecology 68:1373-1386.

Summers, R.W. 1975. On the ecology of Craraerina hi-
rundinis (Diptera: Hippoboscidae) in Scotland. J.
Zool., Lond. 175: 557-570.

Tella, J.L.. C. Gortazar, R. Lopez & J.J. Oséacar. 1995.
Age related differences in biometrics and body
condition in a Spanish population of Alpine Swift
(Apus melba). J. Om. 136: 77-79.

Weatherhead. PJ. & G.F. Bennett. 1991. Ecology of
Red-winged Blackbird parasitism by haematozoa.
Can. J. Zool. 69:2352-2359.

Young. K.E.. A.B. Franklin & J.P. Ward. 1993. Infesta-
tion of northern spotted owls by hippoboscid (Dip-
tera) flies in northwestern California. J. Wild. Dis.
29:278-283.

SAMENVATTING

Een populatie Alpengierzwaluwen in Teruel (Noord-
oost-Spanje) vertoonde de hoogste infectiegraad (74%)
mel luisvliegen ooil bij vogels waargenomen. Dit zou
veroorzaakt worden door de beperkte mogelijkheden
om in de veren te pikken. De infectiegraad bij tweede-
jaarsvogels was lager dan die bij volwassen dieren,
waarschijnlijk door hun status van niet-broedend. Het
hebben van parasieten had geen eftect op de conditic en
ook niet op de kans van het overdragen van bloedpara-
sieten. Omdat de luisvliegen nogal beweeglijk zijn,
suggereren de onderzoekers dat de infectieduur slechts
kort is. De Alpengierzwaluwen worden dus niet bein-
vloed in termen van achteruitgang in lichamelijke con-
ditie.

H.d.N.
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