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Free-living ixodid ticks in an urban Atlantic Forest fragment, 
state of Rio de Janeiro, Brazil
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Abstract

As a consequence of the importance of ticks in forests in protected areas, was conducted survey of species of 
free-living ticks in the Natural Park Municipal Curió, state of Rio de Janeiro, Brazil. Monthly samples were taken 
by dragging method, dry ice traps and visual search in two transects. Adults and nymphs of Amblyomma cajennense 
(n= 147), Amblyomma brasiliense (n= 4) and Amblyomma parvum (n= 1) were collected. This is the first occurrence 
of A. parvum in the state. No correlation was found between the abundance of stages of A. cajennense and rainfall, 
temperature and relative humidity. The highest abundances of adults were in the months of January and May, and 
nymphs in September and October. The low diversity of parasites on Curió Park can be attributed to the proximity of 
households with pets, which would also explain the higher abundance of A. cajennense that is commonly found in areas 
impacted by anthropogenic pressure.
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Resumo

Como consequência da importância dos carrapatos em áreas florestais como Unidades de Conservação, foi 
realizado levantamento das espécies de carrapatos de vida livre no Parque Natural Municipal Curió, Estado do Rio 
de Janeiro, Brasil. Foram realizadas coletas mensais através de arrasto, armadilhas de gelo seco e busca visual, em dois 
transectos. Foram coletados adultos e ninfas de Amblyomma cajennense (n= 147), Amblyomma brasiliense (n= 4) e 
Amblyomma parvum (n= 1). Esta é a primeira ocorrência de A. parvum no Estado. Não foi encontrada correlação entre a 
abundância de estágios de A. cajennense e precipitação, temperatura e umidade relativa do ar. As maiores abundâncias de 
adultos foram nos meses de janeiro e maio; e ninfas em setembro e outubro. A baixa diversidade de carrapatos no Curió 
pode ser atribuída à proximidade de residências com animais domésticos, o que também explicaria a maior abundância 
de A cajennense, que é comumente encontrada em áreas impactadas por pressão antrópica.

Palavras-chave: Amblyomma brasiliense, Amblyomma cajennense, Amblyomma parvum.

Despite the high socio-environmental interest of more preserved 
areas such as Full Protection Conservation Units, reports about 
outbreaks of diseases transmitted by ticks on wild animal and 
the growing practice of ecotourism, few surveys have focused on 
free-living ticks. The importance of such studies is indisputable, 
considering the fact that public parks, which are visited by large 

numbers of people, often contain small wild animals and their ticks. 
The combination of ticks of wild animals, circulating pathogens 
and humans favors the emergence of zoonosis and hence of public 
health problems (CISAK et al., 2005; TOLEDO et al., 2008; 
QUEIROGAS, 2010).

Based on these arguments, the purpose of this study was to 
conduct a survey of free-living tick species in Curió Municipal 
Nature Park, examining their life stages and sex ratio throughout 
the sampling period. Because forest areas may differ from open 
habitats such as grasslands, in terms not only of vegetation type 
but also weather patterns (ARZUA, 2007; TACK et al., 2012), 
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an analysis was also made of the abundances of species found as 
a function of micro- and mesoclimatic conditions.

Curió Municipal Nature Park (Curió Park) (22°33’ - 22°36’ S 
and 43°40’ - 43°43’ W) is a Full Protection Conservation Unit, 
located in the municipality of Paracambi, Rio de Janeiro state, 
Brazil. The park encompassing forest remnants with areas in stages 
of early, intermediate and late regeneration, and many watersheds 
providing water for human population.

The region’s climate falls within the Aw macroclimate, according 
to the Köppen-Geiger climate classification (PEEL et al., 2007), 
being characterized by minimum temperature of approximately 
18°C in the coldest month and minimum precipitation of less 
than 60 mm in the driest month of the year (KOTTEK et al., 
2006). Mesoclimatic data on rainfall, temperature and relative 
humidity from January to October 2012 were provided by the 
Meteorological Station of the Environmental Monitoring Laboratory, 
Paracambi Institute of Technology (Figure 1). Microclimatic data 
on temperature and relative humidity were also obtained by means 
of a digital hygrometer placed at ground level, on the collection 
day and site, except in February. Samples were not collected on 
rainy days.

The collections were authorized by Biodiversity Authorization 
and Information System from Chico Mendes Institute for 

Biodiversity Conservation, (SISBIO/ICMBio), Brazilian 
Environmental Ministry, under Permit # 32687-1, and by 
the Paracambi Municipality Department of Environment and 
Sustainable Development.

Tick specimens were collected on two line transects along two 
trails: Jequitibá Rosa (800 m) (22°35’53” S, 43°42’23” W) and 
Escravos (1220 m) (22°35’49” S, 43°42’21” W). The Escravos 
trail is under less anthropogenic pressure than the Jequitibá Rosa 
trail, since the latter is more frequented due to its proximity to 
houses. The presence of domestic animals such as dogs (Canis 
lupus familiaris Linnaeus, 1758), chickens (Gallus gallus domesticus 
(Linnaeus, 1758)) and cattle (Bos taurus Linnaeus, 1758) was 
observed on the Jequitibá Rosa trail. The maximum distance 
between the two trails is approximately 930 m and the minimum 
distance is 67 m.

Specimens were monthly collected from January to November 
2012. Six traps contained approximately 500g of dry ice cubes 
(OLIVEIRA et al., 2000) were set up about 20 meters apart along 
each trail and left there from 10 a.m. to 2 p.m.

Tick dragging was performed by hand according 
Beldomenico et al. (2003). The cloth was dragged along the 
ground for a distance of about 150 meters on each trail where the 
dry ice baited traps were deployed. The researchers performed a 
visual search of the vegetation and ground as they walked along 
the trails, and on their bodies and clothing at the end of the trails.

The adult ticks were identified using the dichotomous keys 
of Onofrio et al. (2006), while the nymph stage was identified 
using that of Martins et al. (2010).

The chi-square test was used to monthly analyze the proportion 
of tick life stages and sex, as well as the total abundance on each 
trail. To correlate the abundance of nymph and adult ticks with 
average temperature, relative humidity (micro- and mesoclimate) 
and monthly rainfall (mesoclimate), a simple linear regression test 
was performed using PAST version 1:44 software (HAMMER et al. 
2001). Due to technical problems in obtaining data micro- and 
mesoclimate data in February and November, respectively, those 
months were not included in this analysis. Our analyses involved 
only the most abundant species and did not include data collected 
by the visual search method, because we believe that the bias of 
this methodology could influence our findings.

A total of 152 ticks were collected, comprising adults (n= 46) 
and nymphs (n= 106) of three species of Amblyomma: Amblyomma 
cajennense Fabricius, 1787 (96.7%), Amblyomma brasiliense Aragão, 

Table 1. Ticks found in Curió Municipal Nature Park in Paracambi, RJ, Brazil.
Trails Method A. cajennense A. brasiliense A. parvum Total

Escravos L N M F L N M F L N M F
Dry ice - 18 1 6 - 1 - - - - - - 26

Dragging - - 1 - - - - - - - - - 1
Visual search - 6 2 - - - - - - - 1 - 9

Jequitibá-Rosa
Dry ice - 74 12 22 - 3 - - - - - - 111

Dragging - 2 - - - - - - - - - - 2
Visual search - 2 1 - - - - - - - - - 3

Total - 102 17 28 - 4 - - - - 1 - 152
L: Larvae; N: Nymphs; M: Male; F: Female.

Figure  1. Variations in temperature, relative humidity and 
precipitation based on monthly averages for the period of Jan to Oct 
2012, provided by the Meteorological Station of the Environmental 
Monitoring Laboratory of the Paracambi Institute of Technology. 
Average temperature and relative air humidity on the tick sampling 
day in Curió Municipal Nature Park, Paracambi, RJ, Brazil.
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1908 (2.6%) and Amblyomma parvum Aragão, 1908 (0.7%) (See 
Table 1). Larva stage specimens were not obtained in the collections.

A larger number of the most abundant species, A. cajennense, 
was captured on the Jequitibá Rosa trail than on the Escravos trail 
(p < 0.05, χ2 > 3.84) (Table 1). Nymphs were more abundant 
in September (n= 46) and October (n= 28), surpassing the 
abundance of adults in the months of August to November. The 
highest abundances of adults were found in January (n=9) and 
May (n=8) (Figure 2a). The number of females was higher than 
males in most months, presenting a statistical significance in 
September (p < 0.05, χ2 > 3.84) (Figure 2b).

Throughout the year, the minimum recorded temperature 
at the collection points (microclimate) was 21°C in April and 
the maximum was 34°C in October, while the minimum and 
maximum relative humidity were recorded in August (34%) and 
June (70%). Values of temperature, relative humidity (micro- and 
mesoclimate) and rainfall (mesoclimate) are listed in Figure 1. No 
correlation was found between A. cajennense adult and nymph 
abundance and temperature, relative humidity and rainfall.

Despite our expectation of a greater diversity of ticks in an area 
with denser vegetation cover and diversity of host species, especially 
on the less disturbed trail, Escravos, the forest environment of 
the trails in the park did not display as marked a differentiation 
in free-living ticks as that reported previously for anthropized 
areas such as pastures (SOUZA; SERRA-FREIRE, 1992, 1994; 
GUEDES; LEITE, 2008).

The low diversity of ticks found in this park may be attributed 
to the fact that the sampling points were located at its outer 
boundaries, and hence close to some residences with domestic 
animals. This would also explain the tendency for a greater 
abundance of A. cajennense in the more disturbed area (Jequitibá 
Rosa trail). This species is commonly found in high abundance 

in impacted areas under high anthropogenic pressure (ARZUA, 
2007; CANÇADO et al., 2008; SILVEIRA; FONSECA, 2011). 
Previous studies have reported that the prevalence of A. cajennense 
in tropical forests is low, although it is well adapted to a variety 
of environments (ESTRADA-PEÑA et al., 2004; SZABÓ et al., 
2007; VERONEZ et al., 2010).

With regard to the abundance of stages during the year, the 
findings of this study are consistent with those of Veronez et al. 
(2010), who observed a similarity in the seasonal activity of 
A. cajennense in rural areas and natural environments in southeastern 
Brazil. Moreover, some studies have reported peak abundances 
of larvae between March and June, of nymphs between July 
and November, and of adults between November and March 
(OLIVEIRA et al., 2000; SZABÓ et al., 2007; TOLEDO et al., 
2008). Another study conducted in the municipality of Paracambi 
in an area of pastureland (SOUZA; SERRA-FREIRE, 1994) also 
found a higher abundance of nymphs between July and November.

The distribution of A. brasiliense is known to be limited 
to Brazil, Argentina and Paraguay (GUGLIELMONE et al., 
2003; ONOFRIO  et  al., 2006). Most of the records of 
A. brasiliense in Brazil are derived from studies conducted in 
forest areas (OGRZEWALSKA et al., 2009; SZABÓ et al., 2009; 
SABATINI et al., 2010; SILVEIRA; FONSECA, 2011) like this 
work, which may demonstrate the association of this species with 
preserved environments under lower anthropic pressure. The main 
hosts of A. brasiliense are wild animals such as the spotted paca 
(Cuniculus paca Linnaeus, 1766), agouti (Dasyprocta sp.) and 
white-lipped peccary (Tayassu pecari Link, 1795) (ARAGÃO, 
1936; GUIMARÃES et al., 2001), having records occurrence in 
the park (ITPA, 2010).

Amblyomma parvum is widely distributed and has been reported 
from southern Mexico to Argentina (NAVA et al. 2008) and in 
Brazil it has already been found in several states and in state of Rio 
de Janeiro is the first record. Amblyomma parvum has an extensive 
list of hosts comprising 47 species, not having until this moment 
been linked to a primary host (NAVA et al., 2008). The fact that 
the specimen in question was captured in the wild environment 
did not allow us to clarify which host it would be associated to 
in Curió Park. Some of the listed hosts for A. parvum are present 
in the Park (ITPA, 2010).

The factors involved in the distribution of A. parvum in 
Neotropic region are still not known and need further clarification, 
their occurrence in various biomes and environments as well 
as wide range of host species suggest that this species has high 
environmental plasticity, despite its low abundance.

With regard to the absence of larvae in this study, Oliveira et al. 
(2000) reported that larvae have little locomotor capacity and 
that their activity is inhibited by high concentrations of CO2. 
As for the tick dragging method, although it is frequently used 
for capturing free-living larvae (PETRY et al., 2010; DANTAS-
TORRES et al., 2013), it was not efficient in this area, probably 
because the undergrowth, bushes and trees along the edges of 
the trails hindered it. Tack et al. (2011) had already shown that 
this method might not be very suitable for trail areas and would 
probably result in higher captures of adults and nymphs than of 
larvae. Labruna et al. (2005), Szabó et al. (2009) and Terassini et al. 

Figure 2. Monthly distribution of Amblyomma cajennense in Curió 
Municipal Nature Park in Paracambi, RJ, Brazil. a) adult males and 
females, b) nymphs and adults.

266



Free-living ixodid ticks in an urban Atlantic Forest

(2010) suggested that visual searches in forest areas are more efficient 
for sampling ticks, but that was not the case in the present study.

Tick sampling should be performed in Conservation Units, 
since they still preserve a structure of fauna and flora more closely 
resembling the natural environment of these arthropods, providing 
more information about their biology. In southeastern Brazil, 
these areas correspond to Atlantic Forest remnants, which are 
favorable environments for ticks due to their abiotic and biotic 
characteristics, such as high percentages of relative humidity and 
moderate temperatures, allied to the presence of natural hosts 
(TACK et al., 2012). Some studies have shown a correlation 
between tick abundance and the environment (ARZUA, 2007; 
JAENSON et al., 2009; TACK et al., 2012). However, whatever 
differences are found appear to be more related to the presence of 
hosts than to the actual structure of the landscape (ESTRADA-
PEÑA, 2003; ALLAN et al., 2003; BROWNSTEIN et al., 2005; 
TACK et al., 2012).

In the case of parks that are open public visitation and 
may receive a large number of people, survey studies of ticks 
and analysis of pathogenic agents are needed due to possible 
contact with humans that can cause consequences for public 
health, with the transmission zoonosis (TOLEDO et al., 2008; 
QUEIROGAS, 2010) have been reported in municipalities close 
to Paracambi (ROZENTAL et al., 2002; LAMAS et al., 2008; 
SPOLIDORIO et al., 2012), and that wild animals roam freely 
in forested areas, should all serve as a warning that this area poses 
a potential risk for this zoonosis.

However, only studies to identify the presence of pathogens 
in the samples collected here (unpublished data) and surveys 
conducted in other areas of Curió Park will be helpful in estimating 
the real risk to the park’s future visitors.
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