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INSECT ECTOPARASITESON THE WHITE STORK, Ciconia ciconia (L.)
(CICONIIFORMES: CICONIIDAE), DURING THE BREEDING PERIOD
INTHE EXTREME EAST OF ALGERIA
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OULD MESSAOUD Sadek, MARNICHE Faiza

Abstract. Avian and other migratory fauna are strongly exposed to different forms of parasites in their feeding and breeding aress,
the white stork is a good model for the study of this phenomenon. This study was carried out in the region of Tebessa, which is
located in the extreme east of Algeria, at an atitude of 896 m and which belongs to the semi-arid bioclimatic stage. Two colonies of
white stork are chosen for this study, one nesting in urban areas and the other in a natural environment. The results obtained revealed
the presence of ten ectoparasite species found on the feathers of the white stork. They belong to 4 orders: Phthiraptera, Heteroptera,
Hymenoptera and Diptera, 4 suborders and 5 families. A total of 246 specimens were collected: 67 specimens of Ardeicola sp., 63
specimens of Colpocephalum sp. and 46 specimens of C. zebra. On the storks from the urban area, 50 specimens were collected; they
belong to 7 different species. Ardeicola ciconiae is the most abundant species, accounting for 38% of the total fauna, followed by
Ciconiphilus quadriputulatus (Burmeister, 1838) with 28%, Ardeicola sp., with 14%. On the storks from the natural area, 117
specimens were collected; they belong to 4 different species. Ardeicola sp. is the most abundant species, accounting for 38% of the
total ectoparasitic fauna, followed by Colpocephalum sp., with 36% and C. zebra with 26%.

Keywords: ectoparasites, feathers, Ciconia ciconia, urban environment, natural environment.

Rezumat. | nsectele ectopar azite ale ber zei albe, Ciconia ciconia (L.) (Ciconiiformes: Ciconiidag), in timpul perioadel de
reproducere, in estul extrem al Algeriel. Pasirile si alte specii migratoare sunt puternic expuse diferitelor forme de paraziti in
zonele de hranire si reproducere; barza aba reprezinta un bun model pentru studiul acestui fenomen. Acest studiu a fost realizat Tn
regiunea Tebessa, situatd Tn extremitatea estica a Algeriei, la o atitudine de 896 m, care apartine zonei bioclimatice semi-aride. Doua
colonii de barza alba au fost alese pentru acest studiu, una care a cuibarit in zona urbani si cealalta intr-un mediu natural. Rezultatele
obtinute au evidentiat prezenta a 10 specii ectoparazite gasite pe pene la barza aba. Acestea apartin la 4 ordine: Phthiraptera,
Heteroptera, Hymenoptera si Diptera, 4 subordine si 5 familii. Au fost colectate 246 de exemplare: 67 de exemplare de Ardeicola sp.,
63 de exemplare de Colpocephalum sp. si 46 de exemplare de Colpocephalum zebra. Pe berzele din zona urbana au fost colectate 50
de exemplare; acestea apartin la 7 specii diferite. Ardeicola ciconiae este cea mai abundentd specie, reprezentdnd 38% din fauna
totala, urmata de Ciconiphilus quadriputulatus (Burmeister, 1838) cu 28%, Ardeicola sp., cu 14%. Pe berzele din mediul natural, au
fost colectate 117 exemplare care apartin la 4 specii diferite. Ardeicola sp. este cea mai abundentd specie, reprezentand 38% din
fauna ectoparazica totala, urmata de Col pocephalum sp. cu 36% si C. zebra cu 26%.

Cuvinte cheie: ectoparaziti, pene, Ciconia ciconia, mediu urban, mediu natural.

INTRODUCTION

Birds as parasite hosts provide a large mosaic of habitats for several groups of parasitic arthropods adapted to
life in specific types of such microhabitats. Two basic groups of organisms can be distinguished: one group includes
ectoparasites of the bird hosts, the second includes members of an accompanying fauna, which is associated with the
microenvironment of the nest (BAJERLEIN et d., 2006), in wild animals that are pathogenic vectors responsible for
important zoonosis (COLEBROOK & WALL, 2004).

The parasitic arthropods of birds are an extremely varied group showing both taxonomic and ecological
diversity. There are fleas (Insecta: Siphonaptera), bugs (Insecta: Hemiptera), and flies (Insecta: Diptera), but the
chewing lice (Insecta: Phthiraptera), which are specific to birds and mammals, are probably the most important insects;
they are stationary on birds and mammals, live on feathers or hairs, on the surface of the skin or inside, in body cavities
or internal organs (FRYDERYK & IZDEBSKA, 2009). In the world, the works that treat birds-ectoparasites relationships
are numerous ; however, the number of studies related to chewing louse species among the white stork have been carried out
in certain regions like Turkey (DIK & USLU, 2006), Romania (ADAM, 2007) and Poland (FRYDERYK & IZDEBSKA,
2009). In Algeria, thistype of study islimited to BACIR & BOUSICIMO (2006) on Turdus merula mauritanicus, ROUAG-
ZIANE et d. (2007) on Fulica atra, ROUAG-ZIANE & CHABI (2008) on Cyanistes caeruleus ultramarinus, and
MAMMERIA et d. (2014) on Ciconia ciconia in the north east of Algeria

MATERIALSAND METHODS

Presentation of the study area: the study is conducted in Tebessa region, located in the far east of Algeria, which
covers 13,878 km? and belongs naturally to the immense steppe expanse of the country ; geographically, it is limited : at the
north by the wilaya of Souk-Ahras, at the west by the wilayas of Oum El-Bouaghi and Khenchelg, at the south by the wilaya
of El-Oued and at the east by the Tunisia (Fig. 1).

72



BOUGUESSA-CHERIAK Linda DOUMANDJ Salaheddine OULD MESSAOUD Sadek MARNICHE Faiza

Figure 1. Geographical location of the study area - Lambert coordinates: 35° 29'N, 08° 08'E (NEFFAR, 2012).

Two populations of white storks were selected for this study; the first nested in an urban area (El Merdja Station)
northeast of Tebessa (35° 29'N, 08° 08'E), and the second population nested in arural area (Ain Zaroug Station).

Sampling techniques

The sampling lasted for 3 months, from April to Jduly, coinciding with the breeding period of the chicks.

Specimens were collected from young and adults by either enclosing only their bodies (not the head) in a bag
by shaking them, rubbing the feathers, or spraying the body on white cloth with a suitable insecticide.

The obtained individuals were stored in ethyl alcohol (70%) and transported to the laboratory with labels
indicating the collecting data and the study station and then, they were identified and confirmed at the National School
of Veterinary Sciencesin El Harrach (Algiers, Algeria).

M ethods of exploitation of the results

After the identification of the samples, we used ecologica indices for caculating the relative abundance (AR%),
which is defined by the percentage of individuals of a species (ni) to the tota number of individuals (Ni) (DAJOZ, 1971)
Equation: AR% = (ni / Ni) x100.

RESULTS

The faunal community of ectoparasites found on white stork Ciconia ciconia (Linnaeus, 1758) in the region of
Tebessa (Algeria) and sampled during the breeding period of chicks consists of nine (09) species, which belong to the
order Phthiraptera, family Menoponidae, suborder Amblycera as Colpocephalum zebra Burmeister, 1838,
Colpocephalum sp., Ciconiphilus quadripustulatus, family Philopteridae, suborder Ischnocera like Neophilopterus
incompletus (Denny, 1842), Ardeicola ciconiae, Ardeicola sp.; and other insects: Rhopalidae sp. Ind., Protocalliphora
sp., Hymenoptera Apocrita sp. Ind.

The study of the richness of white stork ectoparasites reveaded that the urban station (EI Merdja) presente a
higher number of species (seven species) than the rural one (Ain Zaroug), which contains only four species (Table 1).

Table 1. Richness, abundance, and relative abundance of the faunal ectoparasites in the study stations.

Study stations
Taxa El Merdja Ain Zaroug

R A R.A.% R A R.A.%
Menoponidae 01 09 22.89 02 119 60.71
Col pocephalum zebra - 00 00 + 51 26.02
Col pocephalum, sp. - 00 00 + 68 35.59
Ciconiphilus quadripustulatus + 09 22.89 - 00 00
Philopteridae 03 45 54.20 01 72 36.73
Ardeicola ciconiae + 24 28.91 - 00 00
Ardeicola sp. + 11 13.25 + 72 36.73
Neophilopterus incompletus + 10 12,04 - 00 00
Rhopalidae 01 06 7.22 - 00 00
Rhopalidae sp. ind. + 06 7.22 - 00 00
Hymenoptera 01 08 9.63 01 05 2.55
Apocritasp. ind. + 08 9.63 + 05 2.55
Calliphoridae 01 05 6.02 - 00 00
Protocalliphora sp. + 05 6.02 - 00 00
Total 07 83 99.97 04 196 99.99

Legend: + Presence, — absence; R - richness, A - abundance, R.A. % - relative abundance.
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Total Abundance was higher at Ain Zaroug station where 196 individuals were counted; however 83
specimens were captured at El Merdja station (Tablel). With a relative abundance of 54.20%, Philopteridae was more
abundant than Menoponidae (22.89%) at El Merdja, in Ain Zaroug the relative abundance of Menoponidae was more
important (60.71%) followed by Philopteridae 36.73%.0ther taxa are very low or absent (Fig. 2).

Figure 2. Relative abundance
of ectoparasitesin the study stations.

Ardeicola ciconiae was the most abundant ectoparasite on white stork at EI Merdja representing 32.88% of the
total number of fauna ectoparasite, followed by Ardeicola sp. 15.06%, then Neophilopterus incompletes, Ciconiphilus
quadripustulatus and Apocrita sp. ind. With respectively 13.69%, 12.34%, 10.97%. Rhopalidae sp. ind. and
Protocalliphora sp. were the least important ectoparasites on white stork in this station (Fig. 3).

Figure 3. Relative abundance of ectoparasite species
on white stork at El Merdja station.
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The most abundant species at Ain Zaroug were Ardeicola sp., which represented 36.74 % followed by
Colpocephalum sp. (34.69%) and C. zebra with 26.02%. Apocrita sp. ind. were weakly represented (Fig. 4).

Figure 4. Relative abundance of ectoparasite species
on white stork at Ain Zaroug station.

Ectoparasites on white stork from El Merdja station were abundant in May as in June; Ardeicola ciconiae was more
dominant in May with 47.37% followed by Ardeicola sp. with 18.42%, while Neophilopter us incompletus was only present in
June (27,77%) and Ciconiphilus quadripustulatus was more abundant in June (19,45%) than in May (Fig. 5).

Figure 5. Phenology of ectoparasites
on white stork at El Merdja station.
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The ectoparasites on the white stork at Ain Zaroug station were more abundant in June (92 specimens),
followed by May 79 specimens, then April 25 specimens. Colpocephalum zebra was predominant in May (39,24%)
whereas Ardeicola sp. and Col pocephalum sp. with 44.56%, respectively 39.13% were more abundant in June (Fig. 6).

Figure 6. Phenology of ectoparasites
on white stork at Ain Zaroug station.

DISCUSSION

The chewing lice from the white stork identified in the Tebessa region are Colpocephalum zebra,
Colpocephalum sp., Ciconiphilus quadripustulatus, Ardeicola ciconiae, Neophilopterus incompletus, and Ardeicola sp.
In many regions in the Algerian littoral, two species were found on different avian hosts: Menacathus stramineus on
Luscinia megarhynchos, Columba livia and Columbicola columbae on Alectoris chukar (BAZIZ-NEFFAH et al., 2015).

In north-east of Algeria, MAMMERIA et al. (2014) found only one species belonging to Laemobothriidae in
the nest of a White stork.

In his first study on chewing louse insect pests of white storks in Turkey, DIK & USLU (2006) reported the
presence of four species. Colpocephalum zebra, Neophilopterus incompletus, Ardeicola ciconiae and Ciconiphilus
quadripustulatus, which is confirmed later by DIK et a. (2011). Similar result is obtained by GIRISGIN et a. (2013) in
the north-west of Turkey.

In Hungary, species reported on Ciconia ciconia are: Ardeicola ciconiae, Ciconiphilus quadripustulatus,
Colpocephalum zebra, Neophilopterus incompletus and N. tricolor (REKASI, 1993), whilein Belgium HELLENTHAL
et al. (2004) found only two species on Ciconia ciconia, which are: Ciconiphilus quadripustulatus and Neophilopterus
incompletus and in Bulgaria, ILIEVA (2005) notes the presence of a single species N. incompletus. On the other hand,
N. incompletus, Colpocephalum zebra, Ciconiphilus quadripustulatus and Ardeicola ciconiae are found on Ciconia
ciconia in Romania (ADAM, 2007).

According to PRICE & BEER (1965), the genus Col pocephal um includes 43 species specific to Ciconiiformes,
including 19 newly described with their hosts, and some species of Colpocephalum that are morphologically divergent
from C. zebra that is specific to Ciconia ciconia ciconia.

FRYDERYK & IZDEBSKA (2009) show that parasites have preference to sites on their host Ciconia ciconia:
most specimens (91%) of C. zebra were found on the wings, while N. incompletus and the rest of C. zebra were
observed on other parts of the body (neck, breast, flanks, back).

The abundance of chewing louse fauna is more important on the white storks at Ain Zaroug than on those of El
Merdja. The most abundant species at Ain Zaroug is Ardeicola sp. followed by Colpocephalum sp. and C. zebra; at El
Merdja, the most abundant speciesis Ardeicola ciconiae followed by Ardeicola sp., and Neophilopterus incompl etus.

In the north western of Turkey, the most abundant species is Ciconiphilus quadripustulatus with 441 individuals,
followed distantly by Ardeicola ciconiae with 11 individuals, Neophilopterus incompletus with 6 individuas and
Colpocephalum zebra with 3 individuals (GIRISGIN et a., 2013). FRYDERYK & IZDEBSKA (2009) also reported
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the presence of alarge number of lice on white storks in Poland, dominated by C. zebra with 237 specimens, while N.
incompletus is less numerous.

Monthly fluctuations in the abundance of the ectoparasites species on Ciconia ciconia at El Merdja and Ain
Zaroug stations show a variation in the abundance of species over the months.

The peak of infestation of the white stork at Ain Zarroug occurred in June by Ardeicola sp.; Colpocephalum
sp. is very abundant in June and C. zebra in May. At El Merdja Ardeicola ciconiae, Ardeicola sp. are very abundant
mainly in May; however, Ciconiphilus quadripustulatus and Neophilopterus incompl etus are very recorded.

ASH (1960) reported that chewing lice appear on young birds from 1-15 days and Menoponids are the first to
be present on birds as they are able to find food before feathers appear. In the Danube Delta in Romania,
Neophilopterus incompletus and Colpocephalum zebra are more abundant on Ciconia ciconia in August
(REKASI et a., 1996).
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