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The white-chinned petrel (Procellaria aequinoctialis) is a seabird widely distributed in the circumpolar sub-
Antarctic islands and subtropical regions, including Brazilian waters. Among the parasites present on the
white-chinned petrel are the chewing lice. This seabird is parasitized by 4 known lice species to date. In this study
we evaluated the ectoparasites of 2 white-chinned petrels rescued by an animal rehabilitation center in Rio de
Janeiro, Brazil and recorded 4 species of chewing lice, of which 3 are already known for this host. One of the
species however, has never been recorded in Brazil and another one has never been recorded parasitizing

P. aequinoctialis, making this a new host record.

1. Introduction

Brazil has great richness and diversity of birds in its fauna, har-
bouring approximately 1822 recorded species, representing 18% of all
known bird species in the world [1]. Residents and migratory seabirds
inhabit and permeate the Brazilian coastal environment every day [2].

The White-chinned petrel (Procellaria aequinoctialis Linnaeus, 1758),
although considered globally vulnerable to extinction [3,4], is a widely
distributed seabird, maintaining its breeding sites in the sub-Antarctic
islands of France, New Zealand and South Africa, as well as in the
South Georgia and Falkland Islands [5], but it is also found in subtrop-
ical regions, including Brazilian waters [6,7]. Although population data
are scarce and accurate census data for several breeding sites are
currently lacking, it is estimated that this species populations is on rapid
decline due to very high rates of incidental mortality in longline fish-
eries, susceptibility of chicks to predation and degradation of breeding
habitats in the recent decades [4,5].

Procellariiformes are commonly infested with ectoparasitic arthro-
pods. Feather mites and lice are the most abundant ectoparasites. The
birds of this order have about 128 louse species distributed over 117
host species. Many of these lice infest more than one host type [8].

Chewing lice are permanent and obligate ectoparasites, usually with
a high degree of host specificity [9]. Some, however, are less host spe-
cific [10], as is the case of the 4 known species of lice found on the white-
chinned petrel, which have also been recorded in several Procellariiform
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hosts [8,11-15].

Although chewing lice are parasites with low pathogenic potential
[16], when they occur at high intensities they are responsible for irri-
tation and itching caused by movement through the host's body, which
can lead to alterations in the host's metabolic rates [17]. Lice can also
damage the plumage through feeding activity, which might affect the
thermoregulation of the bird and its reproductive activities [18,19].
Thus, it is essential to know the distribution of chewing lice in seabirds,
especially when the host population is in decline, as is the case of the
white-chinned petrel.

The aim of this paper is to contribute to the knowledge of Procellaria
aequinoctialis ectoparasites through the identification of its chewing lice
from birds in Rio de Janeiro, Brazil, increasing the known species
parasitizing this host.

2. Material and methods

The Santos Basin Beach Monitoring Program (PMP - BS) operates in
the South and Southeast region of Brazil and is a project created by
Petrobras with the objective of evaluating the possible impacts of oil
production and flow activities on birds, turtles and marine mammals,
through the monitoring of beaches and veterinary care for animals [20].
These animals are destined to animal rehabilitation centers, with the
aim of reintroducing them to nature.

In August and September 2019, two marine birds of the species
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Fig. 1. Naubates (Naubates) fuliginosus. Male on the left and female on the
Right. Scale bar: 0.661 mm.

P. aequinoctialis were found weakened on the beaches of Rio de Janeiro,
having been rescued by the PMP and sent to Centro de Tratamento
Animal (CTA) (22°56’00.0“S 42°16°56.6 “W) to receive veterinary care
and rehabilitation.

The birds that arrived at the rehabilitation center were deloused
using ectoparasiticidal powder based on Carbaryl and Cypermethrin
(Talfon Top brand). The powder was sprinkled over the animal and
mixed into the feathers by hand. The lice fell on a plastic sheet placed on
the floor of the bird's enclosure. The plastic was removed after approx-
imately 30 min to collect the parasites, which were stored in 70%
ethanol and sent to laboratory.

The lice went through the procedure of mounting permanent slides
with Canada balsam, following the technique described by Palma (1978)
[21]. The slides were analized under optical microscopy in an Olympus
BX-41 microscope (Olympus, Tokyo, Japan) for specimen identification.
The identification of Family and Genus was based on Price et al. (2003)
[8]. The species were identified using the keys to species of Waterson
(1914) [22], Price & Clay (1972) [13] and Palma & Pilgrim (2002) [23].

3. Results

Three distinct species of lice were identified on the two hosts
examined. One of the birds examined also had a fourth species of louse.
The observed lice belong to two suborders.

In the suborder Ischnocera, two genera were identified; Naubates and
Trabeculus. The lice from the genus Naubates were identified as subgenus
Naubates due to its clypeal signature without a depression and the pos-
terior prolongation of the dorsal carinae reaching the level of the
mandibles, as pointed out by Palma and Pilgrim (2002) [23]. The species
was defined following the authors' key. Males had an enlarged first
antennal segment, as long as segments II-V together and, slender para-
meres, closely aposed distally and occupying no greater width than the
basal plate. The species was, therefore, defined as Naubates (Naubates)
fuliginosus Taschenberg, 1882 (Fig. 1). The second louse species, was
from the genus Trabeculus. This species presented six peg-like spines on
head, one on each side of the signature, one on an extension of the
antennal band above the first antennal joint and one at the end of
another band which curves inward from the base of the antennae. The
paramera is straight with parallel sides and the basal plate is narrow.
These attributes characterize the species Trabeculus hexacon Waterson,

Fig. 2. Trabeculus hexakon. Male on the left and female on the Right. Scale bar:
0.328 mm.

Fig. 3. Austromenopon popellus. Male on the left and female on the Right. Scale
bar: 0.274 mm.

1914 (Fig. 2), as described by Waterson (1914) [22] and pointed out by
Timmermann (1959) [24].

The suborder Amblycera presented two other species, both of the
genus Austromenopon. The first species presented 4 setae on each side of
the gula. The males had assimetrical genitalia. The tips of parameres
were blunt with thornlike projections. The posterior margin of coxa I
was rounded and the Temple width was less than 0,51 mm. These fea-
tures characterize the species Austromenopon popellus Piaget, 1890
(Fig. 3) [13]. The second species present median anterior setae on some
tergites. In males the marginal pronotal seta 3 was short, about equal to
seta 1. Tergites VI and VII had lateral patches of spiniform setae. This
species also has a very singular genitalia and genital sac, as drawn by
Price and Clay (1972) [13]. This species was then classified as
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Fig. 4. Austromenopon echinatum. Male on the left and female on the Right.
Scale bar: 0.524 mm.

Austromenopon echinatum Edwards,1960 (Fig. 4). The number of lice and
species found on each bird are shown in Table 1. Measurements of the
species were taken from the arithmetic mean of specimens randomly
chosen and are given in Table 2.

4. Discussion

The species Naubates (N.) fuliginosus and T. hexakon are typical ec-
toparasites of the White-chinned petrel, having been widely recorded on
this bird around the world. Austromenopon popellus is also known to
parasitize P. aequinoctialis, although it has never been registered in
Brazil, making this the first record of this louse-host association in this
country. The species A. echinatum had never been recorded on this host.
The type host of A. echinatum is Calonectris diomedea Scopoli, 1769, a
seabird of the Order Procellariiformes, occurring in part of the Atlantic

Table 1
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Ocean and Mediterranean Sea [4]. It is known that P. aequinoctialis can
also be parasitized by Ancistrona vagelli Fabricius, 1787, although this
louse species was not found on the birds examined.

Valim et al. (2006) [25] mention that, a comparison between the
distribution of lice and the phylogeny of the Procellariiformes shows
some interesting aspects about the evolutionary tendency of lice. In their
work they suggest that some genera of lice, including the genus Aus-
tromenopon, may disperse among Procellariiformes hosts.

Despite occupying different geographic regions around the globe,
there are overlapping areas of occurrence of P. aequinoctialis and
C. diomedea. The coast of Namibia, on the African continent and part of
the South and Southeast regions of the Brazilian coast, on the American
continent there are areas where both of these bird species are found. It is
possible that both species use common landing and resting places, and
there may be some contact between the birds.

Analyzing lice collected from the skin of Procellariiformes birds in a
museum in Rio de Janeiro, Brazil, Valim et al. (2006) [25] found the
species N. fuliginosus and T. hexacon parasitizing P. aequinoctialis. The
authors also mention the presence of Saemundssonia bicolor, but classify
it as an evident contaminant due to the lack of a natural host-louse
association.

Although only one of the hosts analyzed in this study showed para-
sitism by A. echinatum, this finding does not appear to be contamination,
since many lice (87) were found on the examined bird.

The wide distribution of parasitic species among hosts of the same
Genus, Family or higher taxonomic unit is nothing new. The Austro-
menopon louse genus is quite broad, with a huge diversity of species
described in marine and aquatic birds from 3 avian orders: Procellar-
iiformes, Charadriiformes and Pelecaniformes [13]. Both C. diomedea
and P. aequinoctiallis belong to the Procellariidae family, in addition to
having similar habits and regions of overlapping habitats. The lice
samples collected from P. aequinoctialis included many males, females
and nymphs.

5. Conclusion

This work contributes to the epidemiological mapping of seabird
chewing lice in Brazil being the first record of Austromenopon popellus
parasitizing Procellaria aequinoctialis in Brazil. It also registers a new
louse-host association between Austromenopon echinatum and
P. aequinoctialis.

Species and quantities of lice found in Procellaria aequinoctialis Linnaeus, 1758 analyzed at the Centro de Tratamento Animal (CTA — Meio ambiente), Araruama Base, in

August and September 2019. 38 = Males, ¢ = Females, N = Nymphs.

Host — Date Naubates (Naubates) fuliginosus Trabeculus hexakon Austromenopon popellus Austromenopon echinatum Total
3 Q N 3 Q N 3 Q N 3 Q N
PA1-30/08/2019 141 139 787 65 58 37 90 293 299 27 41 19 1996
Total - PA1 1067 160 682 87
PA2-06/09/2019 34 29 45 16 18 11 25 36 5 * * * 219
Total - PA2 108 45 66 0
Table 2

Measurements in millimeters (mm) of the lice species found in Procellaria aequinoctialis Linnaeus, 1758 analyzed at the Centro de Tratamento Animal (CTA - Meio

Ambiente). 3 = Males, @ = Females.

Naubates (Naubates) fuliginosus Trabeculus hexakon Austromenopon popellus Austromenopon echinatum
3 ? 3 ? 3 Q ) Q
Head Length 0.90 0.96 0.54 0.55 0.26 0.28 0.35 0.36
Head Width 0.60 0.65 0.56 0.57 0.47 0.51 0.69 0.68
Thorax length 0.66 0.73 0.34 0.36 0.27 0.30 0.53 0.53
Thorax Width 0.61 0.71 0.48 0.49 0.42 0.47 0.58 0.68
Abdominal Length 2.01 2.43 0.73 0.91 0.76 0.94 1.51 1.50
Abdominal Width 0.72 0.89 0.73 0.79 0.55 0.69 0.87 0.92
Total Length 3.58 4.12 1.61 1.81 1.28 1.54 2.44 2.44
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Further studies on the lice associated with birds from other localities
of Rio de Janeiro and other Brazilian states are highly encouraged, since
the country avifauna is huge and little explored.
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