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SCIENTIFIC NOTE

Ticks (Acari: Ixodidae) from Wild Mammals in Fragmented Environments in
the South of Yucatan Peninsula, México

Roger Arana-Guardia’, Carlos M. Baak-Baak', Nohemi Cigarroa-Toledo',
Guadalupe C. Reyes-Solis’, Nadia F. Ojeda-Robertos?, Julian E. Garcia-Rejon’,
Heliot Zarza®, Gerardo Ceballos®, and Carlos Machain-Williams'*

Ticks are in the class Acari, subclass Arachnida. Biologically, ticks are
hematophagous ectoparasites commonly found on terrestrial vertebrates, with
potential for vectoring bacteria, parasites, and viruses (Randolph 2011). Ticks are
distributed worldwide. Recent taxonomic studies found approximately 80% of ticks
of the world are ixodid (hard) and the remaining are argasid (soft) ticks. There are
241 species of ixodid ticks in seven genera: Amblyomma, Boophilus, Dermacentor,
Haemaphysalis, Hyalomma, Ixodes, and Rhipicephalus (Jongejan and Uilenberg
2004).

In Latin America, sylvatic areas are used for ranching and food production,
annually destroying large amounts of vegetation and leaving patches of forest for
harvesting wood and hunting (Dirzo and Raven 2003). Habitat is lost through
fragmentation that also results in loss of biodiversity and species richness while
altering species interactions (Taylor and Merriam 1995). Fragmentation increases
the rate of contact between domestic and wild animals, exponentially augmenting
pathogen exchange among species inhabiting such areas (Daszak et al. 2000). For
example, human activities increase the occurrence of Lyme disease in the
northeastern United States (Levi et al. 2012). The objectives of this study were to
determine tick species on wild mammals collected in fragmented habitats of a
tropical forest in southern Yucatan Peninsula and to briefly review the medical
importance of tick species encountered.

From September 2012 to May 2013, ticks were collected from wild mammals
ranging freely at Ejido Caoba (18° 26°43.89” N, 89° 06°15.43” W) and Ejido Laguna
Om (18° 27" 32.89" N, 88° 55°48.14” W) in the south of Quintana Roo State. The
area was approximately 1,000 ha, with fragmented areas because of farming. The
most abundant introduced vertebrate species at both sites were cattle (Bos taurus
indicus L.), sheep (Ovis orientalis L.), and goats (Capra aegagrus hircus L.), for
extensive farming because most of the area had been deforested and most
fragments covered by grassland.
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Wild animals were captured and identified to species by standard techniques
(Reid 1997). The entire body of each animal was inspected. Ticks were collected
and placed into sterile microtubes containing 75% pure ethanol (Sigma, St Louis,
MO) for preservation and taken for identification to the Laboratory of Arbovilorogia
of Centro de Investigaciones Regionales “Dr. Hideyo Noguchi” Universidad
Auténoma de Yucatan. Ticks were identified with the aid of a stereoscope
(Olympus 5230, Japan) and morphological keys (Brinton and Beck 1963, Guzman-
Cornejo and Robbins 2010). They were classified by genus, species, life stage, and
host from which they had been collected (Table 1).

Nine wild mammals of seven species were trapped. Ticks were found mainly
on ungulates, rodents, and carnivores. Thirty-five specimens of hard ticks (Ixodes)
collected were Amblyomma inornatum Banks (18), followed by Amblyomma ovale
Koch (seven), Amblyomma imitator Kohls (three), Haemaphysalis juxtakochi Cooley
(two), Amblyomma auricularium Conil (one), Amblyomma maculatum Koch (one),
and Amblyomma cajennense Fabricius (one). When separated by life stage,
nymphs (20), adults (15), but no larvae, were found. Females (29) were more
abundant than males (six). Twenty females were engorged, but no male had fed.

Our study demonstrated that fragmented areas are zones where wild and
introduced animals interact. Fragmentation supports a wide range of tick species,
many of which bite humans and/or vector pathogens affecting humans or domestic
animals. The most common genus in the fragmented forest was Amblyomma of
which several species were identified. Amblyomma has been reported to be one of
the most abundant species on wild and domesticated animals and is less common
on humans (Beldomenico et al. 2003, Tokarz et al. 2014). Ticks transmit several
pathogens including Babesia spp., Rickettsias, and viruses (Tokarz et al. 2014).
For example, A. maculatum ticks are linked to transmission of Rickettsia parkeri
(Parker 1939), from the spotted fever group (Oliveira et al. 2003, Sumner et al.
2007). Rickettsia prowazekii (Da Rocha-Lima 1916), was detected and isolated in
Amblyomma ticks at Nuevo Ledn, México (Medina-Sanchez et al. 2005). R.
prowazekii is an intracellular bacillus that causes epidemic typhus in humans.
During identification of ticks, the presence of H. juxtacochi was surprising, because
is not a common pest on the American continent, although this particular specie has
been linked to rickettsial infection to birds in Brazil (Ogrzewalska et al. 2010). The
ticks and their pathogens might be spread to new ecosystems by migratory birds or
trading animals (Burridge 2001). Most tick activity occurs during months that
coincide with the dry season in the tropical area of Southeast Mexico, when animals
move more to locate resources such as water and food (Crawshaw and Quigley
1991, Madsen and Shine 1996) and consequently spread ticks among foraging
areas. The presence of ticks in fragmented landscapes, their introduction, and their
role in transmission of pathogens remains unclear. The role of ticks as a bridge for
pathogens between wild or domestic animals and humans, needs to be determined,
as does the effect of ticks on health and productive status of wild and domesticated
animals in fragmented environments.

Acknowledgment
We thank Francisco Zavala and Federico Candanero for support with field
work, and local authorities of Ejido Caoba and Ejido Laguna Om. H. Zarza

acknowledges a scholarship (103123) provided by the National Council of Science
and Technology (CONACyT).

658



pabiobug slewa{ }npy Jojejiwi ewwoAjquiy
pabilobua joN sewa{ Npy Jojejiwi euwiwoA|quiy
pabiobug alewaq ydwAN wnjeuloul ewwoAquy
pabiobug olewaq YdwAN wnjeuloul ewwoA|quy
pabiobug olewaq YdwAN wnjeuloul ewwoAquy
pabiobug slewaq ydwAN wnjeuioul ewwoAlquy
pabiobug slewaq }npy ajeAo ewwoA|quiy
pabiobug slewad )npy a/eAo ewwoA|quiy
pabiobug slewad )npy a/eAo ewwoA|quiy
pabiobus joN ale Hnpy ajeAo ewwoA|quiy
pabiobus joN ale Hnpy ajeAo ewwoA|quiy
pabiobus joN ale Inpy ajeAo ewwoA|quiy
el pabiobus joN alen Unpy a/eAo euwwoA|quiy (eouo eaByUEYH) JEnber
pabiobus joN sewa4  }npy wnjeuloul ewwoA|quiy
Z pabiobus joN seweq ydwAN  wnjeuioul ewwoAiquiy (snajusbieosiauro uofaoin) xoy Aeis
pabiobus joN slewa4 ynpy  yooxeixnl syesAydewoer
pabiobus joN Sewaq ynpy 1yooxyeixnl syesAydewser
pabiobus joN aleN ydwAN esusuusles ewwoAjquy
pabiobug alewaq ydwAN wnjeuloul ewwoAlquy
pabiobug alewaq ydwAN wnjeuloul ewwoAlquy
pabiobug olewaq YdwAN wnjeuloul ewwoAIquy
pabiobug olewaq YdwAN wnjeuloul ewwoAIquy (ewewsy
8 pabiobug slewaq ydwAN wnjeuioul ewwoAlquiy ewezeyy) 19400.1q pal ueduswWy [eljua)d
[ pabiobug slewaq ydwAN wnjeusour ewwoAiquy  (ejejound ejoosdAseq) nnobe ueduawy [eiua)
pablobua 10N ojews4 YdwAN wnuenoLne ewwoAlquy
pabiobua joN oewsa4 YdwAN  wnjeusour ewwoAiquiy
[ pabiobug slewaq ydwAN wnjenoew ewwoAiquiy (eoed snjnaiung) eoed puemoT]
pabiobug slewa{ }npy wnjeuloul ewwoA|quiy
pabiobug olewaq YdwAN wnjeuloul ewwoAquy
[ pabiobus joN alen Inpy Jojejiwi euiwoA|quiy (snuejuibiin snajiooopQ) Jaap pajie}-aiy
pabiobu3 slewa{ jnpy
pabiobus joN sleweq ydwAiN
[ pabiobus joN sjeweq ydwAN  wnjeusoul ewwoAiquiy (noeley Lueoaq) Aleaoad pase|j0D
P8109]|00 S)o13 |eyo | obeys oiydod | X3S abels sal0ads 3ol | (eweu ayynpusios) sweu UOWWOI }SOY [elWWEl

00IXB|\ ‘©)Je}S 00y BUBUINY JO Sealy pajuswbel Ul pa)os|jo) syol] pue seloadg [ewwely ‘| a|gel

659



References Cited

Beldomenico, P. M., C. J. Baldi, L. R. Antoniazzi, G. M. Orduna, M. Mastropaolo, A.
C. Macedo, M. F. Ruiz, V. M. Orcellet, J. L. Peralta, J. M. Venzal, A. J.
Mangold, and A. A. Guglielmone. 2003. Ixodid ticks (Acari: Ixodidae) present
at Parque Nacional El Rey, Argentina. Neotrop. Entomol. 32: 273-277.

Brinton, E. P., and D. E. Beck. 1963. Hard-bodied ticks of the Western United
States. Parts 2 and 3. Brigham Young University Science Bulletin-Biological
Series 2: 1-21.

Crawshaw, P. G., and H. B. Quigley. 1991. Jaguar Spacing, Activity and Habitat
Use in a Seasonally Flooded Environment in Brazil. J. Zool. 223: 357-370.

Daszak, P., A. A. Cunningham, and A. D. Hyatt. 2000. Emerging infectious diseases
of wildlife--threats to biodiversity and human health. Science 287: 443-449.

Dirzo, R., and P. H. Raven. 2003. Global state of biodiversity and loss. Annu. Rev.
Environ. Resour. 28: 137-167.

Guzman-Cornejo, C., and R. G. Robbins. 2010. The genus Ixodes (Acari: Ixodidae)
in Mexico: adult identification keys, diagnoses, hosts, and distribution el
género Ixodes (Acari: Ixodidae) en México: claves de identificacion para
adultos, diagnosis, huéspedes vy distribucion. Revista Mexicana de
Biodiversidad 81: 289-298.

Jongejan, F., and G. Uilenberg. 2004. The global importance of ticks. Parasitology
129 Suppl: S3-14.

Levi, T., A. M. Kilpatrick, M. Mangel, and C. C. Wilmers. 2012. Deer, predators, and
the emergence of Lyme disease. Proc. Natl. Acad. Sci. 109: 10942-10947.

Madsen, T., and R. Shine. 1996. Seasonal migration of predators and prey - A
study of pythons and rats in tropical Australia. Ecol. 77: 149-156.

Medina-Sanchez, A., D. H. Bouyer, V. Alcantara-Rodriguez, C. Mafra, J. Zavala-
Castro, T. Whitworth, V. L. Popov, |. Fernandez-Salas, and D. H. Walker.
2005. Detection of a typhus group Rickettsia in Amblyomma ticks in the state
of Nuevo Leon, Mexico. Ann. N. Y. Acad. Sci. 1063: 327-332.

Ogrzewalska, M., A. Uezu, and M. B. Labruna. 2010. Ticks (Acari: Ixodidae)
infesting wild birds in the eastern Amazon, northern Brazil, with notes on
rickettsial infection in ticks. Parasitol. Res. 106: 809-816.

Oliveira, P., L. Borges, R. Leite, and C. Freitas. 2003. Seasonal dynamics of the
Cayenne tick, Amblyomma cajennense on horses in Brazil. Med. Vet.
Entomol. 17: 412-416.

Randolph, S. E. 2011. Transmission of tick-borne pathogens between co-feeding
ticks: Milan Labuda's enduring paradigm. Tick Borne Dis. 2: 179-182.

Reid, F. 1997. A field guide to the mammals of Central America and Southeast
Mexico, Oxford University Press.

Sumner, J. W., L. A. Durden, J. Goddard, E. Y. Stromdahl, K. L. Clark, W. K.
Reeves, and C. D. Paddock. 2007. Gulf Coast ticks (Amblyomma
maculatum) and Rickettsia parkeri, United States. Emerg. Infect. Dis. 13:
751-753.

Taylor, P. D., and G. Merriam. 1995. Habitat fragmentation and parasitism of a
forest damselfly. Landsc. Ecol. 11: 181-189.

Tokarz, R., S. H. Williams, S. Sameroff, M. Sanchez Leon, K. Jain, and W. I. Lipkin.
2014. Virome analysis of Amblyomma americanum, Dermacentor variabilis,
and Ixodes scapularis ticks reveals novel highly divergent vertebrate and
invertebrate viruses. J. Virol. 88: 11480-11492.

660





