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ABSTRACT: Ticks are common ectoparasites of amphibians and reptiles but very few reports of
such parasites on crocodylians exist worldwide. Herein, we report the first detailed observations
of Amblyomma dissimile Koch, 1844 on the 3 crocodylian species present in Mexico, with the first
report of tick parasitism on Crocodylus acutus and the second on Caiman crocodilus chiapasius.
This is also the first report of A. dissimile in the state of Quintana Roo. Proportions of infested indi-
viduals found in this study ranged from 0.51 to 1.96 %, suggesting that tick parasitism in croco-
dylians is likely opportunistic and occurs when individuals leave the water for terrestrial activities.
Tick parasitism does not represent a major threat to crocodylians. The increasing habitat destruc-
tion/fragmentation and cattle expansion in southeastern Mexico, however, could increase tick
populations and trigger tick parasitism and tick-borne diseases in herpetofauna and other verte-
brates, including humans. Thus, studies are needed to better understand these relationships.

KEY WORDS: Tick - Ectoparasitism - Parasite - Spectacled caiman - American crocodile - Morelet's
crocodile - Caiman crocodilus - Crocodylus acutus - Crocodylus moreletii

Resale or republication not permitted without written consent of the publisher

INTRODUCTION

Ticks are common ectoparasites of reptiles and
represent potential pathogens, since they cause ane-
mia or toxicosis, and produce focal ulcerating lesions
(Jacobson 2007). They can also be vectors in the
transmission of infectious agents to humans and
other animal species (Fitzgerald & Vera 2006, Bonnet
et al. 2015). While there are numerous reports of tick
species infesting Chelonia and Squamata, there are
very few reports of tick parasitism on Crocodylia
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(Huchzermeyer 2003, Jacobson 2007). Rainwater et
al. (2001) and Huchzermeyer (2003) listed 8 records
of ticks parasitizing crocodylians, particularly those
of Crocodylidae (true crocodiles), but no reports from
Alligatoridae or Gavialidae have been achieved. The
most common tick genus found on crocodiles
is Amblyomma; A. dissimile Koch, 1844 (Arachnida:
Ixodida: Ixodidae) is the primary tick found on rep-
tiles and amphibians in Central and South America,
with occasional infestations in mammals (Burridge &
Simmons 2003). This species is epidemiologically
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important and could play a role in maintaining rick-
ettsial reservoirs in reptile populations (Jongejan
1992, Miranda et al. 2012).

In Mexico, 3 crocodylian species occur: the Ame-
rican crocodile Crocodylus acutus Cuvier, 1807,
Morelet's crocodile C. moreletii Duméril & Bibron,
1851 and spectacled caiman Caiman crocodilus Lin-
naeus, 1758 (the subspecies present in Mexico is C. c.
chiapasius; Alvarez del Toro 1974). Few ectoparasites
or epibionts of C. acutus have been reported from
Mexico (but see Alvarez del Toro 1974, Cupul-Mag-
ana & Cortés-Lara 2005, Cupul-Magana et al. 2011,
Garcia-Grajales & Buenrostro-Silva 2011, Escobedo-
Galvan et al. 2012, Charruau & Gonzéalez-Munoz
2016), and none for C. moreletii or C. c. chiapasius.
Furthermore, only Alvarez del Toro (1974) reported a
case of tick parasitism on crocodiles (C. acutus) in
Mexico, but did not identify the tick species. Herein,
we report the first detailed observations of A.
dissimile on crocodylians of Mexico with the second
and first reports of tick parasitism on C. acutus and C.
c. chiapasius, respectively. We also undertook a bibli-
ographic review of tick parasitism reported on croco-
dylians, and compared our proportions of parasitized
individuals with those cited in the literature.

CASE REPORTS

All ticks were collected, preserved in 70 % alcohol,
and identified as adult male or female Amblyomma
dissimile, using the taxonomic guide of Guzmaén-
Cornejo et al. (2011). Ticks were deposited in the par-
asite collection of El Colegio de la Frontera Sur

(ECOSUR), unidad Chetumal (ECOPa) or in the
Coleccién Nacional de Acaros of the Universidad
Nacional Auténoma de México (CNAC-UNAM).

Case 1: A. dissimile and Crocodylus moreletii

On 17 August 2011, during a survey of Crocodylus
moreletii in Chichankanab Lagoon (19°50'30" N,
88°45'1" W), municipality of José Maria Morelos,
Quintana Roo, Mexico, we captured an adult female
(total length [TL] = 152 cm). The crocodile was cap-
tured on land beside a small pond. While inspecting
this crocodile, we observed an attached adult female
tick on the dorsal part of the base of the tail (Fig. 1a).
The tick was deposited in ECOPa. Only 1 (1.96 %) of
51 captured C. moreletii at this study area presented
tick parasitism.

Case 2: A. dissimile and C. acutus

On 27 September 2011, during a survey of C. acu-
tus in Punta Sur Ecological Park (20°16'25"N,
86°59'22" W) on Cozumel Island, municipality of
Cozumel, Quintana Roo, Mexico, we captured an
adult female (TL = 211 cm) on land near the shore of
a small pond. While inspecting the female for injuries
and parasites we noticed the presence of an adult
female tick attached to the soft tissue between scales
on the ventral face of the left hind limb, at the tibial
level (Fig. 1b). The tick was deposited in ECOPa.
Only 1 (0.51%) of 197 captured C. acutus at this
study area presented tick parasitism.

Fig. 1. Adult individuals of Amblyomma dissimile attached to the soft tissue between scales of (a) the dorsal part at the tail base
of a Morelet's crocodile (Photo: J. R. Cedeno-Vazquez), (b) the left hind limb of an American crocodile (Photo: P. Charruau),
and (c) the ventral face at the groin of the right hind limb of a neonate spectacled caiman (Photo: G. A. Gonzalez-Desales)
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Case 3: A. dissimile and Caiman crocodilus
chiapasius

On 30 September 2014, during a nesting survey of
Caiman crocodilus chiapasius at Isla La Concepcion
(15°4'6" N, 92°45'8"W), in La Encrucijada Bio-
sphere Reserve, Chiapas, México, we captured 6
newly-born hatchlings and 1 female protecting
them in a pond. Once captured and immobilized,
individuals were inspected for injuries and parasites
and we noted the presence of an adult male tick,
attached to the soft tissue between scales of the
ventral face of the groin alongside the right hind
limb of a neonate (TL = 20.7 cm) (Fig. 1c). The tick
was deposited in CNAC-UNAM. Only 1 (1.75%) of
57 captured caimans presented tick parasitism at
this study site.

DISCUSSION

In Mexico, 8 tick species of the genus Amblyomma
(A. dissimile, A. rotundatum, A. sabanerae, A. ela-
phense, A. scutatum, A. auricularium, A. cajennense
[recently reclassified as A. mixtum in Mexico; Nava et
al. 2014], and A. maculatum) have been reported par-
asitizing amphibians and reptiles, including toads
(Rhinella marina), snakes (Boa constrictor, Bogertophis
subocularis, Spilotes pullatus, Crotalus durissus), li-
zards (Ctenosaura acanthura, C. similis, C. pectinata,

Iguana iguana, Phrynosoma sp.) and turtles (Ter-
rapene carolina, Rhinoclemmys pulcherrima, R. areo-
lata, R. rubida, Kinosternon leucostomum). A. dissimile
has been found in the Mexican states of Campeche,
Chiapas, Ciudad de Mexico (formerly known as Dis-
trito Federal), Guerrero, Jalisco, Michoacédn, Nayarit,
Oaxaca, Tamaulipas, Veracruz, Tabasco, and Yucatan
(Hoffmann 1962, Guzman-Cornejo et al. 2011). It rep-
resents the most common tick species found on rep-
tiles (Guzman-Cornejo et al. 2011), and occurs in 77.7,
72.7 and 100 % of the states in which C. moreletii, C.
acutus, and C. c. chiapasius are present, respectively.
This is the first record of A. dissimile in the state of
Quintana Roo.

We found 17 studies reporting tick parasitism on
crocodylians, involving 5 and 10 identified species of
ticks and crocodylians, respectively (Table 1). In a
few cases, ticks and crocodylians were only generi-
cally identified. Although tick parasitism has been
reported on C. crocodilus, our record is the first for
the subspecies C. c. chiapasius (Table 1). The sole
previous report of a tick on C. acutus is that of
Alvarez del Toro (1974), who mentioned the capture
of a 150 cm crocodile infected with male and female
ticks at different life stages. The author, however, did
not identify the tick species. Thus, our study is the
first report of A. dissimile parasitism on C. acutus.
Finally, A. dissimile has been reported previously
from C. moreletii in Belize (Rainwater et al. 2001)
(Table 1).

Table 1. Tick species reported in crocodylians worldwide

Tick species

Crocodylian species

Reference(s)

Amblyomma dissimile

Amblyomma rotundatum

Amblyomma grossum (nomen dubium)

Amblyomma sp.

Aponomma exornatum

Aponomma flavomaculatum
Species not given

Crocodylus moreletii

Crocodylus acutus
Caiman crocodilus

Caiman crocodilus chiapasius
Paleosuchus palpebrosus

Caiman yacare

Species not given
Crocodylus johnstoni
Crocodylus moreletii
Crocodylus intermedius

Species not given

Crocodylus niloticus

Osteolaemus tetraspis
Crocodylus acutus

Rainwater et al. (2001)
This study

This study

Serra-Freire & Peralta (1993)
Pietzsch et al. (2006)
Aitken et al. (1968)

This study

Morais et al. (2010)
Peralta et al. (1995)
Soares de Almeida (2006)
Neumann (1899)

Tucker (1995)

Rainwater et al. (2001)
Seijas (2007)

A. Seijas (pers. comm.)
Schwetz (1927a,b)
Villiers (1955)

Saratsiotis (1972)
Matthysse & Colbo (1987)
Terenius et al. (2000)
Alvarez del Toro (1974)
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The incidence of tick parasitism in
crocodylian populations is very low.

Table 2. Reported proportions of tick-infested individuals in wild crocodylian

populations

Proportions of infested individuals
found in this study ranged from 0.51
to 1.96 %, which are similar to those

Crocodylian species

Proportion of
infested individuals

Reference(s)

reported in other populations (range:
0.25 to 10.0%) (Table 2). These few
cases of ticks parasitizing croco-
dylians suggest that no ticks are ob-
ligate ectoparasites of crocodylians
(Tucker 1995, Huchzermeyer 2003).
Tick infestation in crocodylians is
likely opportunistic, occurring when

chiapasius

Caiman jacare
Caiman crocodilus

Paleosuchus palpebrosus
Crocodylus intermedius
Crocodylus acutus
Crocodylus moreletii

1/129 (0.78 %)
1/57 (1.75%)

Soares de Almeida (2006)
This study

1/10 (10.0%)
3/199 (1.51%)
1/197 (0.51 %)
1/51 (1.96 %)
2/795 (0.25%)

Morais et al. (2010)

Seijas (2007)

This study

This study

Rainwater et al. (2001)

T. Rainwater (pers. comm.)

individuals leave the water to en-

gage in terrestrial activities (e.g. sun

basking, nesting, land travel); ticks are likely lost
when hosts return to the water. Ticks can transmit
diseases to hosts and cause severe illness or death
in people and animals (Diaz 2010, McCoy & Bou-
langer 2015). Even though crocodiles are very
resistant and possess an extraordinary capacity to
recover from severe injuries, they are not immune
to the whole spectrum of pathogens, and are partic-
ularly vulnerable when adverse environmental con-
ditions cause weakness and stress (Huchzermeyer
2003). The tick-infested American crocodile cap-
tured by Alvarez del Toro (1974) was very thin and
ulcerated in the places where ticks were clustered.
Although it is possible that these ticks were taking
advantage of existing ulcers and not causing them,
they are likely capable of affecting crocodile health.
Furthermore, Alvarez del Toro (1974) suggested this
case of parasitism was due to the presence of cattle
in the area where the crocodile was captured. The
role of crocodiles in the enzootic cycle of diseases
transmitted by ticks is uncertain, but some species
of lizards act as reservoir hosts of Rickettsia hel-
vetica, a bacterium that causes fever and meningitis
in humans (Fournier et al. 2000, Nilsson et al. 2010,
Tijsse-Klasen et al. 2010). Although A. dissimile is a
primary parasite of amphibians and reptiles (Bur-
ridge & Simmons 2003), it also parasitizes mammals
and birds, and is known to transmit Ehrlichia rumi-
nantium (Ricksettiales), a bacterium causing heart-
water, a severe disease of cattle, goats, sheep, and
other ungulates (Jongejan 1992, Guglielmone &
Nava 2010, Scott & Durden 2015).

Although tick parasitism does not represent a
major threat to crocodylians, increasing habitat
destruction/fragmentation and expansion of cattle
ranching in southeast Mexico could increase tick
populations, and trigger tick-parasitism and tick-
borne diseases in herpetofauna and other verte-

O

O

brates, including humans. Further studies are re-
quired to understand these relationships.

Note added in proof: In addition to the information given in
Table 2, Rodriguez-Vivas et al. (2016) also recorded ticks
Amblyomma mixtum (1 female) and Amblyomma rotunda-
tum (1 female) on Crocodylus acutus from Tizimin munici-
pality of Yucatan State, Mexico.
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