
Introduction

There are about 140 tick species belonging to the
genus Amblyomma all over the world. They are
characterized by having a three-host cycle.
Moreover, ticks of this genus are the most numerous
in the Southern Cone of America [1].

Amblyomma parvitarsum is a tick species whose
larval and nymphal stages are found in lizards of the
genus Liolaemus [1–5]. Although adult stages were
recorded on different host species, they are usual
parasites of South American camelids (Lama glama,

L. guanicoe, Vicugna vicugna) [1,2,6].
The biogeographic distribution of A.

parvitarsum encompasses the regions of Atacama,
Monte, Prepuna, Puna (South American Transition
Zone); Central Patagonia, Coquimbo (Andean
Region) [1]. Its distribution in South America is
restricted to Argentina, Bolivia, Chile and Peru [1].
This tick species was found to be infected (in both
nymphal and adult stages) with a high prevalence
with Rickettsia parkeri STRAIN parvitarsum
[3,7,8]. 
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Liolaemus eleodori is a species endemic to San
Guillermo National Park and Biosphere Reserve,
San Juan province, Argentina [9]. It occurs
approximately above 3500 m elevation;
phytogeographically, it corresponds to Puna and
inhabits lowland areas. It is currently categorized as
a non-threatened species [10]. This is a viviparous
species that gives birth to four offspring in the
month of December [11], and feeds on an
omnivorous diet composed of arthropods and plant
material [12]. 

Studies of host-parasite associations are
fundamental to gain knowledge about the activity of
parasites and their level of host specificity, as well
as to help clarify their life cycle [13]. 

Because of the poor knowledge about parasitism
in this lizard species endemic to the Argentine Puna,
the objective is to determine the parasitic ecological
predictors of prevalence and mean intensity of A.
parvitarsum, and provide the first record of
nymphal stages for this lizard species. 

Materials and Methods

Samplings were conducted in February 2018, in

San Guillermo Provincial Reserve, located on the
northernmost part of Iglesias district, an area called
Llano del Fierro (-29.44586; -69.41617), San Juan
province, Argentina (Fig. 1 and 2). This area is
embedded in the Frontal Cordillera, composed of
Ordovician material and outcrops of Devonian
marine deposits [14]. 

The area is of great biological interest, with
Monte elements dominating at levels below 2500 m
elevation, and with Puna and High Andean elements
being predominant between 3000 m and the
vegetation border at 4200–4500 m [14]. Samplings
were taken in the region corresponding to the Puna
province, where the dominant vegetation is
composed of low and mid-height shrubland of
Ephedra breana and Lycium tenuispinosum, cactus
plants like Maihuenopsis glomerata and Lobivia
formosa, and the grasses Stipa ichu and Aristida
mendozana isolated in the lower layers [15].

Collections were made by random survey of
shrubs and areas bare of vegetation [16]. Captures
were made with noose poles. A total of 12 adult
individuals, 6 males and 6 females, were captured
and checked for infestation. 

In the field, specimens were examined on their
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Fig. 1. Study area, San Guillermo Provincial Reserve, northernmost part of Iglesia district, Llano del Fierro area, San
Juan Province, Argentina 



dorsal and ventral surfaces. Ectoparasites were
manually removed from the host and stored in 70%
alcohol. We recorded presence of larval and
nymphal stages of the tick A. parvitarsum, which
were identified following the descriptions of Nava
et al. [1] and Estrada-Peña et al. [17] and by
comparison with reference material housed in the
tick collection of the Instituto Nacional de
Tecnología Agropecuaria, Estación Experimental
Agropecuaria Rafaela, Santa Fe province
(Argentina). 

The following parasitic indicators were
determined, following Bush et al. [18]; Prevalence:
Number of infested hosts divided by number of
hosts examined (expressed in percentages),
Intensity: Number of parasites affecting the host,
Mean intensity: Total number of parasites of a
particular species found in a sample divided by the
number of infested hosts.

All specimens are deposited in the
parasitological collection of the Biology
Department, Facultad de Ciencias Exactas Físicas y
Naturales, Universidad Nacional de San Juan
(UNSJPar 248-249).

Results

We recorded a total of 27 A. parvitarsum
specimens parasitizing 12 individuals of L. eleodori
(Fig. 3). We removed a total of 4 specimens in
nymphal stage and 23 specimens in larval stage.
Overall, the tick A. parvitarsum showed an
infestation prevalence of 91.6%. Mean intensity was
2.45 ticks per lizard. Considering sexes, prevalence
was 100% in females and 83% in males. Mean
intensity in females was 3.33, and in males it was
1.4 ticks per lizard. The most frequently parasitized
region of the body were the gular region and lower
ventral abdomen (Table 1). Four nymphs were
obtained, two located in a male’s eardrum region
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Fig. 2. Sampling area. Llano del Fierro, San Guillermo Biosphere Reserve, San Juan, Argentina.  

Table 1. Anatomical regions of Liolaemus eleodori most
frequently parasitized by larval stages of A. parvitarsum
in San Guillermo Biosphere Reserve, San Juan,
Argentina

Intensity Anatomical region

6 Ventral gular region

8 Lower ventral abdomen 

1 Left claw

2 Axillary region of anterior right forelimb 

1 Left femur

1 Commissure

6 Eardrum

2 Medial dorsal region



and two in a female’s gular region. 

Discussion

Knowledge of parasitic ticks occurring on
reptiles of Argentina is incomplete [1,4,19]. Our
results correspond to the second record of an
association between L. eleodori, a lizard of the
family Liolaemidae, whose population is confined
to a portion of the Frontal Cordillera, and A.
parvitarsum, a tick of the family Ixodidae. This new
association represents a new population with high
prevalence of parasitism. 

In the family Liolaemidae in Argentina, four
lizard species of the genus Liolaemus have so far
been recorded to be parasitized by larval stages of A.
parvitarsum, Liolaemus puritamensis, Liolaemus
eleodori, Liolaemus ruibali and Liolaemus
yalguaraz [3–5]. The remaining records were
obtained in Chile, Liolaemus jamesi, Liolaemus
alticolor, Liolaemus andinus, Liolaemus
copiapoensis, Liolaemus nigriceps, Liolaemus
patriciaiturrae and Liolaemus pleopholis [1,2]. 

The low number of lizard species infested by this
tick reported for Argentina is likely due to the poor
sampling effort associated with searching for
ectoparasites. 

To date, most of the published reports have
failed to include data on prevalence or intensity.
This proves a difficulty at the time of contributing
information about the current status of lizard
populations in Argentina. Although this measure
variable has currently been disregarded, it would be
a fundamental contribution, for it has been

mentioned that parasitism could negatively alter
these populations [20]. 

Our work reports the first data on parasitic
ecological indices for the tick A. parvitarsum on a
lizard of the genus Liolaemus. Results yielding
extremely high prevalence, with 91.6% of
infestation, have not been reported for any other
population of lizards of the genus Liolaemus in
Argentina. 

Our current record, in the present study,
corresponds to a new, highly parasitized, lizard
population that pertains to San Guillermo Provincial
Reserve. Our recent data differ in prevalence (91.6
%) and in mean intensity (2.45) from the previous
record for San Guillermo National Park, where
prevalence was 33 % and mean intensity was one
(unpublished data).

The gular region and lower ventral abdomen are
the most frequently tick-affected anatomical regions
in L. eleodori. These regions, and the other
mentioned anatomical regions where ticks were
observed, correspond to ventral and lateral surfaces.
These are in intimate contact with the substrate,
favoring higher parasitism. 

These anatomical regions coincide with those
reported for other species of the genus Liolaemus.
Eardrum openings were the site of infestation for L.
ruibali. In L. yalguaraz, ticks were located at the
eardrum opening and in the gular fold area [5]. 

In the present work, we contribute to parasitic
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Fig. 3. Adult male specimen of Liolaemus eleodori
from San Guillermo, San Juan, Argentina 

Fig. 4. Photograph of an infested Liolaemus eleodori,
showing the presence of the ectoparasite Amblyomma
parvitarsum on its ventral areas (see arrows for
examples)



knowledge by providing the first record of nymphal
stages of this tick on the lizard species Liolaemus
eleodori. Nymphal stages have been reported for
two species of lizards, Liolaemus puritamensis
(Argentina’s Andean region) and L. pleopholis
(Chile) [3]. Our record of four nymphs of A.
parvitarsum on L. eleodori is the second for a lizard
of the genus Liolaemus for Argentina. 

The Andean lizard Liolaemus eleodori is
frequently found sun basking on bare ground o at
the entrance of burrows of the rodent tuco-tuco
(Ctenomys sp.) [11,21]. It can be observed that these
burrows of Ctenomys sp. are located in the vicinity
of the wallowing places of a population of guanacos
(Lama guanicoe) and vicuñas (Vicugna vicugna).
This would probably increase parasitism, because
adult stages of A. parvitarsum are found in camelid
species [1]. The parasites present in the same place
(microhabitat or shelters) as their hosts can be
transmitted because of the very frequent use made
of the microhabitat [22]. 

It has been mentioned that the reproductive
status of lizards would play a major role in
ectoparasitism [23,24]. During the mating season,
lizards are more susceptible to having an increased
number of ticks [23,24]. According to the
“Immunocompetence handicap” hypothesis
proposed by Folstad and Karter [25], testosterone
stimulates expression of sexual features, therefore
diminishing the immune system. This hypothesis
holds that an increase in tick parasitism would be
associated with a compromised immune system.
Thus, this lizard would be investing energy
resources in its reproductive activities rather than in
its immune system.

At present we lack information about the
reproductive cycle of L. eleodori, which does not
allow us to make a correlation with the high
prevalence of the tick A. parvitarsum. However,
data contributed by Cabrera and Monguillot [11]
indicates that December would be the egg-laying
time for this species. Notwithstanding, this would
not be enough to attribute L. eleodori’s
ectoparasitism to a compromised immune system. 

The endemic Andean lizard L. eleodori plays an
important role as part of this tick’s life cycle by
hosting its larval and nymphal stages. Despite there
being information on the different stages of this tick
for different times of the year, the duration of its life
cycle is unknown [1].

As final conclusions; 1) We contribute the first
data on prevalence and intensity of a tick in a lizard

of the genus Liolaemus for Argentina. 2) We
provide the second record of a nymphal stage of A.
parvitarsum on a lizard of the genus Liolaemus for
Argentina. 3) Microhabitat use appears to be
fundamental for the high tick prevalence recorded.
4) Due to such high prevalence, we estimate that
this parasitism is not accidental. 5) We point out the
main anatomical regions which are most frequently
parasitized by larval stages of A. parvitarsum. 

Future studies are necessary to understand the
process of interaction between parasites and host, as
well as the impact this has on populations of this
endemic lizard in said protected area.
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