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Abstract. Pterygosoma livingstonei sp. n. collected from the Kenyan lizard A4gama caudospinosa Meek shows morphological
affinities with other South African congener species parasitizing lizards of the genus Agama, especially with P. triangulare
Lawrence, 1936, but it differs in having glabrous genua II and III. P. livingstonei shows affinities with the Lawrence’s hispida
species group in the characters of genital and peripheral setac. This new species was found concentrated in a nuchal “mite
pocket-like structure”, a behaviour previously unreported among species belonging to the genus Pterygosoma. Mite pockets (or
acarodomatia, acarinaria) of lizards typically house damaging chigger mites, and are usually interpreted as the evolutionary
host’s response to limit damage caused by parasites. Because scale mites are permanent ectoparasites and less damaging than
seasonally occurring larval trombiculids, the heavy infestation by P. livingstonei in the nuchal skin folds of its host is interpreted
as a consequence of the best utilisation of an available protected site by these mites that spend their entire life cycle on their host

and whose primitive body shape prevents them from seeking shelter beneath the scales of their lizard host.

The genera Pterygosoma Peters, 1849 (the true scale
mites) and Geckobia Mégnin, 1878, parasites of the
Agamidae and Gekkonidae, respectively, represent the
well-known family Pterygosomatidae (Bertrand et al
1995, 1999). The diversity of the Pterygosomatidae
(number of species, endemic genera) in Austral Africa
is great (Lawrence 1935, 1936, 1953) and attests to their
endemicity in the Ethiopian Region. However, no
pterygosomatid had been described from the Kenyan
species Agama caudospinosa Meek, 1910 before we (D.
Modry) captured specimens heavily infested by a new
species of Pterygosoma. These blood-feeding mites
were concentrated in the shelter of skin folds located
primarily at the base of the host’s neck, in much the
same way as larvae of chigger mites (Trombiculidae)
are housed in the acarodomatia or mite pockets of
gekkonid lizards, and from which also scale mites
(identified as belonging to the genus Geckobia) were
collected (Arnold 1986).

MATERIALS AND METHODS

More than 50 engorged mites were collected from one
Agama caudospinosa, fixed in 70% ethanol, and later cleared
in hot lactic acid and observed on temporary slides under a
Leitz Dialux 20-EB microscope. The gnathosoma, mouthparts
and legs of five specimens were dissected with pins in lactic

acid. Whole mites or dissected structures were stained with
Chlorazol Black B and mounted in lactic acid on concavity
slides (depth 0.6 mm) or in Hoyer’s medium. Measurements
were made on 10 individuals under the compound microscope,
using the magnifying camera lucida.

RESULTS

Pterygosoma livingstonei sp. n. Figs. 1-10

Description. Adult female. Medium-size species;
body sub-triangular with very long chelicerae (Fig. 1).
Body without chelicerae (from anterior margin of
idiosoma to extremity of genital area) 520 pm long
(range 445-600 pm); maximal width 600 pm (485-750
pm). At least five (often six) pairs of large and sharp
setae (280-295 pum long) on posterior margin of the
body. Dorsal setation confined to submedian, lateral and
peripheral regions, median part of dorsum glabrous
except for double pair of medium-size setae (<75 um
long) in posterior third. Lateral margins of body densely
covered with serrate setae (Figs. 1, 2). Ventral side with
only three pairs of long and sharp setae, most posterior
pair near the genital area. Coxae in two distinct groups,
directed forward (Fig. 8), with usual setation [3(= 2+1)-
2(= 1+1)]. Leg chaetotaxy (tibia)-(genu)-(femur)-(troch-
anter) typical of Pterygosoma group 2 (Jack 1964): (5-
3-3-3) (3-0-0-1) (3-1-1-1) (1-1-1-1). Tarsi with usual
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1=200um
3,4 =100 um

Figs. 1-6. Pterygosoma livingstonei sp. n., female. Fig. 1. Dorsal view. Fig. 2. Anterior seta. Fig. 3. Anterior part of idiosoma
and gnathosoma, dorsal view. Fig. 4. Genital area. Fig. 5. Tarsus, first leg, lateral view (® — solenidion; md, td, tdf, tlm, tlv, blv —
notation of ordinary setae according to Jack (1964). Fig. 6. Tarsus, second leg, lateral view.

setae and solenidia (Figs. 5, 6), corresponding to Jack’s 1, 3), extremity double hooked antiaxially, with bifid
species group A (Jack 1964). process in subterminal position (Fig. 10). Palp with the

Gnathosoma (Figs. 3, 7, 9, 10): Chelicerae very long  usual setae (1-1-3-6) and single subterminal claw-like
(200-250 pum) protrusible for 1/4 of their length (Figs. seta surrounded by three longer simple setae (Figs.
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7.8 =100 um

9,10 =25 um
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Figs. 7-10. Pterygosoma livingstonei sp. n., female. Fig. 7. Infracapitulum and palp, ventral view. Fig. 8. Coxal plates, ventral
view. Fig. 9. Distal part of palp, ventral view. Fig. 10. Chelicera, distal part, ventral view.

3, 9). Gnathosoma surrounded by depression from
which palpi, chelicerae and peritremes emerge; peritre-
mes very long, stigmatal opening directed upward.
Genital area (Fig. 4): Genital lips each with four
large and long setae each. Lips cover cavity with three
pairs of setae of which the posterior is the largest.
Male: not collected.
Type host: Agama caudospinosa Meek, 1910 (Sauria:
Agamidae).
Type locality: Between Maralal and Baragoi (Central
Kenya), approx. 1°22°N, 37°E. 5/02/2001, Modry coll.
Site of infestation: Skin fold at base of the neck
(Figs. 11, 12).

Prevalence: 100% (5 lizards infested / 5 examined).

Intensity: More than 30 mites in the anterohumeral skin
fold of each host specimen examined. The maximum
intensity 80 mites (40 in each skin fold, left and right side
of lizard’s body, respectively).

Type material: Holotype and 9 paratypes in alcohol in
the collection of Muséum national d’Histoire naturelle,
Paris and 10 paratypes in the collection of the Institute of
Parasitology, Academy of Sciences of the Czech Republic,
Ceské Budgjovice (no. PaU 1991). All mites from one host
specimen.

Etymolo gy : The species is named in honour of the
Scottish explorer David Livingstone (1813-1873).
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Diagnosis. The leg chaetotaxy observed in P.
livingstonei is similar to that of other species parasitic
on Agama spp. from Southern Africa. This new species
could be confused with P. triangulare Lawrence, 1936
in that they have a similar body shape and a similar
modification of the distal tip of the chelicerae. These
characters are also shared with P. tenuisetis Jack, 1962,
P. melanum (Tragardh, 1905) and P. agamae Peters,
1849 (Jack 1961, 1962a, b). The diagnostic characters
of P. triangulare are the glabrous genua II and III, the
presence of long setae on the posterior region of idio-
soma, and the setation of palpi and tarsi I (Jack 1962a,
b). P. livingstonei differs greatly from the other species
of the Jack’s group 2 (Jack 1964), and its general
morphology and setation are at variance with the species
of the inermis group (Jack 1962b). Considering
Lawrence’s (1936) species groups, P. livingstonei could
be included in the hispida group, in that the anal hairs
are not wider than long and are not racket shaped and
the peripheral setae are long.

DISCUSSION

Pterygosoma livingstonei was found heavily con-
centrated in skin-fold acarodomatium-like structures
similar to the iguanid “nuchal pockets” described by
Arnold (1986). The mite pockets (Loveridge 1926) were
mostly observed in arid countries on non-burrowing
gekkonids (rather than on agamids) which were heavily
infested by trombiculid larvae. The presence of P.
livingstonei in a mite pocket-like structure was
unexpected because such skin folds are rare on agamids
(Arnold 1986) and because this type of sheltering
behaviour was unknown in the genus Pterygosoma.
Only mites of the genus Geckobia were previously
reported housed in such structures on geckoes and it
was an argument (Arnold 1986) for considering that the
mite pockets were a host’s co-evolutionary response to
limit and contain damage caused by the parasite. The
first interpretation might be that the presence of
numerous P. livingstonei is the evidence of a co-
evolutionary host-parasite process. However, Bauer et
al. (1990) argued that the origin and the maintenance of
these skin folds cannot be explained solely in terms of
mite pockets because skin folds of gekkonids provide
shelter to both chiggers and Geckobia spp. Furthermore,
“true” mite pockets are characterised by severe tissue
changes (did the host inherit an anticipated defence?)
which might be a direct consequence of the parasite’s
activity and the reaction to chigger feeding injuries
(Bauer et al. 1990). However, because P. livingstonei is
not greatly modified morphologically (cf. Bertrand
2002), the hypothesis of an opportunistic behaviour is
plausible. This example illustrates the duality of the role
played by acarodomatia, which either may provide an
advantage to the host by limiting the areas attacked by
damaging ectoparasites, or may provide an advantage to
the parasites by providing shelter, especially if the
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parasites are morphologically unable to shelter under
scales and thus find a limited protection from the
grooming activity of the host. Two kinds of arguments
strengthen the latter hypothesis: the morphology of a
long-term parasite and the damages caused by a short-
term parasite.

Firstly, one can argue that the main problem facing
an ectoparasite is successfully surviving and maintain-
ing on its host; this problem is so universal and exacting
that convergent characters supporting survival are wide-
spread in parasitic mites and ticks spending their entire
life cycle on the host (Hoogstraal and Kohls 1966,
Hoogstraal et al. 1973, Klompen and Oliver 1993,
Bertrand 2002). The less protected and more primitive
pterygosomatid genera (e.g. Hirstiella Berlese, 1920
and Geckobiella Hirst, 1917) present a trombiculid body
shape, longer than wide. The new species is considered
as primitive because (1) its body shape is primitive (i.e.
not greatly modified) (Hirst 1917, 1926, Bertrand 2002)
and (2) it has long cheliceraec (“slender mouthparts™)
characteristic of Pterygosoma spp. that attach to the
host’s body without protection (Lawrence 1936)
whereas “short mouthparts” (regressive character?)
were observed in the species adapted to living under
scales. As the best fixing sites provide also the best
shelter and protection from host’s grooming (Bertrand
2002), the nuchal skin folds could favour the survival
rate of non-protected ectoparasites such as P. living-
stonei.

Secondly, both chigger mites and scale mites feed on
blood of reptiles, but only the larval stage of trombicu-
lids is parasitic. Trombiculid larvae are pre-adapted to
parasitism (“opportunistic” group, spending less than
10% of life duration on the host) (Wohltmann 2000).
Trombiculids are secondarily parasitic on reptiles and
cause heavy seasonal damages (Shatrov 2000); this
pressure may explain the strong adaptive host defence.
On the other hand, the scale mites show different
degrees of co-adaptation, are usually hosted by very few
lizard species, and spend their entire life on the same
individual. The pressure exerted by the Pterygosomati-
dae on host fitness seems too weak to explain strong
host responses and is considered an unlikely justifica-
tion for the maintenance of mite pockets.

The host’s skin folds apparently ensure a good
shelter for P. livingstonei, a long-term parasite. It is
likely that the number of individual parasites is limited
by the available space (only females were collected,
which suggests that the infestation was not recent, while
a full nuchal pocket housed only 40 mites). The paradox
is that the shelter (=acarodomatia) both favours the
otherwise poorly protected parasite and serves as a
limiting factor to its increase. The concentrated mite
infrapopulations that we observed were probably the
result of many mites seeking shelter in the nuchal region
rather than true mite pockets that reflected the host’s
response to pterygosomatid injury. The sheltering
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Fig. 11. Agama caudospinosa, lateral view of the head and neck (arrow — anterohumeral skin fold housing Pterygosoma
livingstonei sp. n.). Fig. 12. Detail of Fig. 11. Scale bars: Fig. 11 = 10 mm; Fig. 12 =2 mm.

behaviour of P. livingstonei was unexpected but is
congruent with the general knowledge of the biology of
the scale mites.
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