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Ticks (Acari: Ixodidae) of the state of Amazonas, Brazil
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Abstract The tick fauna of Brazil is currently composed by 72 species. The state of
Amazonas is the largest of Brazil, with an area of ~ 19% of the Brazilian land. Besides its
vast geographic area, only 19 tick species have been reported for Amazonas. Herein, lots
containing ticks from the state of Amazonas were examined in three major tick collections
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from Brazil. A total of 5933 tick specimens were examined and recorded, comprising
2693 males, 1247 females, 1509 nymphs, and 484 larvae. These ticks were identified into
the following 22 species: Amblyomma cajennense sensu lato, Amblyomma calcaratum,
Amblyomma coelebs, Amblyomma dissimile, Amblyomma dubitatum, Amblyomma geayi,
Amblyomma goeldii, Amblyomma humerale, Amblyomma latepunctatun, Amblyomma
longirostre, Amblyomma naponense, Amblyomma oblongoguttatum, Amblyomma ovale,
Amblyomma rotundatum, Amblyomma scalpturatum, Amblyomma varium, Dermacentor
nitens, Haemaphysalis juxtakochi, Ixodes cf. Ixodes fuscipes, Ixodes luciae, Rhipicepha-
lus microplus, Rhipicephalus sanguineus sensu lato. Ticks were collected from 17 (27.4%)
out of the 62 municipalities that currently compose the state of Amazonas. The following
four species are reported for the first time in the state of Amazonas: A. coelebs, A. dubi-
tatum, H. juxtakochi, and Ixodes cf. I. fuscipes. The only tick species previously reported
for Amazonas and not found in the present study is Amblyomma parvum. This study pro-
vides a great expansion of geographical and host records of ticks for the state of Amazonas,
which is now considered to have a tick fauna composed by 23 species. It is noteworthy that
we report 1391 Amblyomma nymphs that were identified to 13 different species.

Keywords Tick fauna - Amazon - Amblyomma

Introduction

The tick fauna of Brazil is currently composed by 72 species, 47 in the Ixodidae family, and 25
in the Argasidae family (Labruna et al. 2016; Dall’Agnol et al. 2017; Mufioz-Leal et al. 2017).
The state of Amazonas is the largest of Brazil, with an area of 1,567,954 km?, ~ 19% of the
Brazilian land, and at the same time larger than the area of Colombia or Venezuela. Amazo-
nas is entirely located in the Amazon biome, which is still well preserved. In fact, because
Amazonas preserves > 95% of its Amazon forest, it bears the second lowest population den-
sity of Brazil (2.57 inhabitants/km?); its population in the year 2016 (4,001,667 inhabitants,
with &~ 54% living in the capital Manaus) represented less than 2% of the Brazilian population
(official data available at www.ibge.gov.br).

Besides its vast geographic area, the Amazon tick fauna is currently known only from iso-
lated studies, usually related to a single species of tick or to specific groups of hosts. Based
on these studies, only the following 19 tick species (26.4% of the Brazilian tick fauna) have
been reported for the Amazonas state: Ixodes luciae Sénevet (Onofrio et al. 2010), Ambly-
omma cajennense (Fabricius) sensu stricto (Rosas et al. 2016), Amblyomma calcaratum
Neumann (Guimaries et al. 2001; Martins et al. 2014), Amblyomma dissimile Koch (Adis
1981), Amblyomma geayi Neumann (Voltzit 2007; Labruna et al. 2009), Amblyomma goeldii
Neumann (Martins et al. 2015), Amblyomma humerale Koch (Aragdo 1936; Labruna et al.
2002), Amblyomma latepunctatum Tonelli-Rondelli (Labruna et al. 2005a), Amblyomma lon-
girostre (Koch) (Martins et al. 2014), Amblyomma naponense (Packard) (Soares et al. 2014),
Amblyomma oblongoguttatum Koch (Guglielmone et al. 2006; Soares et al. 2014), Ambly-
omma ovale Koch (Guglielmone et al. 2003; Soares et al. 2014), Amblyomma parvum Aragio
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(Mullins 2004), Amblyomma rotundatum Koch (Aragdo, 1936), Amblyomma scalpturatum
Neumann (Labruna et al. 2005a; Soares et al. 2014), Amblyomma varium Koch (Marques
et al. 2002), Dermacentor nitens Neumann (Labruna et al. 2005b), Rhipicephalus microplus
(Canestrini) (Aragdo 1936), and Rhipicephalus sanguineus (Latreille) sensu lato (s.l.) (Castro
and Rafael 2006).

In order to expand our knowledge of the poorly known tick fauna of Amazonas state, the
present study compiled all tick records of the Amazonas state that have been deposited in
three major tick collections of Brazil.

Materials and methods

Lots containing ticks from the state of Amazonas were examined in the following three
tick collections from Brazil: “Cole¢do Zooldgica Paulo Biirhnheim da Universidade Fed-
eral do Amazonas, secdo Ixodidae” (CZPB-UFAM-IX; curator: S.G.), Manaus, State of
Amazonas; “Colecdo Nacional de Carrapatos Danilo Gongalves Saraiva” (CNC; curators:
M.B.L. and T.F.M.) of the University of Sdo Paulo, Sdo Paulo City, state of Sdo Paulo; and
“Colecdo de Acaros do Instituto Butantan” (IBSP; curator: V.C.0O.), Sdo Paulo City. Tick
taxonomical identifications followed Barros-Battesti et al. (2006), Onofrio et al. (2009;
2010), and Martins et al. (2010; 2013; 2015). From each tick lot, we considered the infor-
mation regarding host, locality (municipality), and date. All lots from the CZPB comprise
unpublished reports, while only a minority of the data from CNC and IBSP has been previ-
ously reported, as stated in our results.

Results and discussion

Grouping the three tick collections, a total of 5933 tick specimens were examined and
recorded, comprising 2693 males, 1247 females, 1509 nymphs, and 484 larvae (Table S1).
These ticks were identified into 22 species, as shown in Table 1. Other ticks could not be
identified to species level due to lack of literature support (larvae of the genera Ambly-
omma, Haemaphysalis and Ixodes, and a few nymphs of Haemaphysalis and Ixodes). Ticks
were collected from 18 (29.0%) out of the 62 municipalities that currently compose the
state of Amazonas (Fig. 1). The following four species are reported for the first time in
the state of Amazonas: Amblyomma coelebs Neumann, Amblyomma dubitatum Neumann,
Haemaphysalis juxtakochi Cooley, and Ixodes cf. Ixodes fuscipes Koch. The former taxon
is provisionally treated with “cf.” because its external morphology presented slight differ-
ences to I. fuscipes (comparing to the type specimen deposited in the Zoologischen Muse-
ums Berlin (ZMB) tick collection, which will be presented in detail in another manuscript,
still in progress (V.C.O., S.G., M.B.L., unpublished data).

Nava et al. (2010) reported that the distribution of A. dubitatum in South America
was concentrated in several biomes (e.g., Pampa, Chaco, Cerrado, Brazilian Atlantic
Forest) but not in the Amazon. Therefore, our unprecedented record of a A. dubitatum
female from Sta. Isabel Rio Negro Municipality (northern part of the state) is at least
atypical at this moment. In fact, the principal host of A. dubitatum, the capybara (Hydro-
choerus hydrochaeris), is usually parasitized by another tick species, Amblyomma
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Table 1 Tick species collected in the state of Amazonas, Brazil

Tick species No. specimens per tick stage Municipalities®
Males Females Nymphs Larvae
Amblyomma cajennense s.1. 2 12,15
Amblyomma calcaratum 1 Not informed
Amblyomma coelebs 3 5 7 2,4,12,15,17
Amblyomma dissimile 337 432 882 10,12,14
Amblyomma dubitatum 1 17
Amblyomma geayi 1570 426 414 5,11,12,14,16-18
Amblyomma goeldii 304 109 3,7,12,15
Amblyomma humerale 119 28 21 4,8,10,12,15-17
Amblyomma latepunctatun 12 4 12 2,8,11,12,15-17
Amblyomma longirostre 1 1 1 1,12
Amblyomma naponense 30 14 11 2,7,8,10,12,15,17
Amblyomma oblongoguttatum 1 9 11,15,17
Amblyomma ovale 17 9 9 2,12,13,15,17
Amblyomma rotundatum 6 14 6,12,18
Amblyomma scalpturatum 2 2 2,4,8,12,17
Amblyomma varium 278 114 5,12
Amblyomma spp. 435 5,8,10,12,14,17,18
Dermacentor nitens 2 12
Haemaphysalis juxtakochi 7 3 6,12,17
Haemaphysalis sp. 1 2 12
Ixodes c.f. Ixodes fuscipes 1 72 96 35 12,15
Ixodes luciae 3 1 12,17
Ixodes sp. 17 12 12
Rhipicephalus microplus 1 1 Not informed
Rhipicephalus sanguineus s.1. 3 9 12,15
Total 2693 1247 1509 484

*We consider these records as A. cajennense sensu lato (s.1.) because they refer to only 2 males, precluding
a conclusive diagnosis of the species of the A. cajennense species complex, as discussed elsewhere (Martins
et al. 2016)

®Municipality numbers represented in Fig. 1

romitii Tonelli-Rondelli in the Amazon region (Labruna et al. 2010). Since there are
records of A. romitii in tree neighboring states of Amazonas (Mato Grosso, Para and
Rondbdnia) (Labruna et al. 2010; Sampaio et al. 2010; Witter et al. 2016), it is likely that
this tick species is also present in Amazonas, a condition yet to be recorded.

Castro and Serra Freire (1996) reported A. calcaratum for the state of Amazonas;
however, the location reported by these authors (Samuel Hydroelectric dam) is actually
located in another state (Rondonia). Herein, we present a single record of A. calcaratum
from unknown locality and host in the state of Amazonas, based on a lot from the IBSP
tick collection. It seems that this single report was previously considered by Guimaraes
et al. (2001), who mentioned without details the presence A. calcaratum in Amazonas
state. More recently, Martins et al. (2014) reported A. calcaratum nymphs on passerine
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Fig. 1 Municipalities where ticks were collected in the state of Amazonas, Brazil

birds in Santa Isabel do Rio Negro municipality, confirming the presence of this tick
species in Amazonas.

While Aragdo (1936) reported A. incisum for the state of Amazonas, a more recent
revision of this taxon did not confirm its presence in that Brazilian state (Labruna et al.
2005a). In fact, many earlier lots of A. incisum from the Amazon region were recently
reclassified as A. latepunctatum (Labruna et al. 2005a); therefore, the presence of A.
incisum in Amazonas, albeit probable, is yet to be confirmed by bona fide records.

Aragdo (1913) reported a lot of Amblyomma pictum Neumann (reported as Ambly-
omma conspicuum Aragdo) from “Xingu River, state of Amazonas”. However, Xingu
River belongs to the states of Mato Grosso and Para, two neighboring states of Ama-
zonas. Therefore, we are not considering valid the presence of A. pictum in the state of
Amazonas.

The only tick species previously reported for Amazonas and not found in the present
study is A. parvum, with a single record by Mullins (2004). A recent biogeographical study
of A. parvum in South America demonstrated that this tick species is typically associated
with dry areas; i.e., Cerrado, Caatinga, and Chaco biomes; and at the same time, absent
from the Amazon biome (Nava et al. 2016). Therefore, this single record by Mullins (2004)
for the state of Amazonas is at least atypical, requiring further analyses.

This study provides a great expansion of geographical and host records of ticks for the
state of Amazonas, which is now considered to have a tick fauna composed by 23 spe-
cies. It is noteworthy that we report 1391 Amblyomma nymphs that were identified to 13
different species. This procedure was impossible until few years ago, when the current
taxonomic literature for Amblyomma nymphs was not yet available (Martins et al. 2010,
2013, 2015, 2016). Finally, our study was somewhat biased to Manaus municipality (the
state Capital) because 82% of all tick records were from this municipality. Given the great
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extension of the Amazonas state, associated with lack of studies in most of its municipali-
ties, indeed more tick species are to be reported from the Amazonas state in future studies.
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