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Abstract

Taxonomic keys, distributional data and hosts are provided for the 26 Amblyomma species known from Mexico. Members
of this genus have been collected in 30 of Mexico’s 32 states and are associated with 43 nominal vertebrate taxa, of which
40 have been identified to species and four (Python sp., Myrmecophaga tridactyla, Tamandua tetradactyla, Tupinambis
teguixin) are non-native. Mammals are the principal class of vertebrates parasitized by Mexican Amblyomma species, fol-
lowed by reptiles, birds and amphibians. Our knowledge of Mexican Amblyomma is still far from complete because many
potential hosts have not yet been examined and vast areas of the country remain unexplored.
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Introduction

Ticks of the genus Amblyomma (Koch) are parasites of all classes of terrestrial vertebrates: amphibians, reptiles,
birds and mammals. Many members of this genus are of medical and veterinary importance, serving as vectors of
microorganisms that cause diseases, such as Rocky Mountain spotted fever (Cooley & Kohls 1944; Estrada-Peña et
al. 2004), other rickettsioses of the spotted fever group (Estrada-Peña et al. 2004), heartwater (Sonenshine 1991)
and enzootic tularemia (Cooley & Kohls 1944), in domestic and wild animals, as well as humans.

The genus Amblyomma may be characterized as follows: body generally medium- to large-sized; scutum usu-
ally ornate, often with bright, multicolored iridescent patterns or dark spots and stripes on a pale ground; eyes and
festoons present; palps usually long, palpal segment 2 very long; anal groove situated posterior to anus; spiracles
subtriangular or comma-shaped; basis capituli variable in dorsal outline (Robinson 1926; Sonenshine 1991).
Amblyommine ticks occur worldwide, chiefly in humid tropical and subtropical regions (Sonenshine 1991). The
genus is the third largest in the Ixodidae and currently comprises 130 species (Guglielmone et al. 2010), 59 of
which are found in the Neotropical Zoogeographic Region (Barros-Battesti et al. 2006; Nava et al. 2009). In Mex-
ico, Hoffmann (1962) initially recognized 17 species: Amblyomma americanum (Linnaeus), Amblyomma auricu-
larium (Conil), Amblyomma cajennense (Fabricius), Amblyomma castañedai Vargas and Hoffmann, Amblyomma
coelebs Neumann, Amblyomma dissimile Koch, Amblyomma imitator Kohls, Amblyomma inornatum (Banks),
Amblyomma longirostre (Koch), Amblyomma maculatum Koch, Amblyomma oblongoguttatum Koch, Amblyomma
ovale Koch, Amblyomma parvum Aragão, Amblyomma pecarium Dunn, Amblyomma rotundatum Koch, Ambly-
omma sabanerae Stoll, and Amblyomma scutatum Neumann. However, A. castañedai is currently considered a
junior synonym of A. scutatum (Camicas et al. 1998). Later, Hoffmann and López-Campos (2000) again recorded
these species but included new locality records for some of them, and Whitaker & Morales-Malacara (2005) com-
piled a list of ectoparasites associated with Mexican mammals, including 12 Amblyomma species. Recently,
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Guzmán-Cornejo et al. (2006b) reported 26 species of Amblyomma in Mexico, adding Amblyomma calcaratum
Neumann, Amblyomma elaphense (Price), Amblyomma humerale Koch, Amblyomma multipunctum Neumann,
Amblyomma nodosum Neumann, Amblyomma pacae Aragão, Amblyomma tigrinum Koch, Amblyomma triste
Koch, Amblyomma tuberculatum Marx, and Amblyomma varium Koch. Specimens of most of the Amblyomma spe-
cies currently known from Mexico can be found in the Colección Nacional de Ácaros (CNAC), Instituto de
Biología, Universidad Nacional Autónoma de México (UNAM). To encourage further research on New World
Amblyomma, we here present all the published information on this genus in the Mexican Republic, together with
new records and taxonomic keys to all species.

Materials and methods

Initially, we conducted computerized bibliographic searches, using an array of public and proprietary databases
(Agricola, Biological Abstracts, BioOne, Biosis, CAB Abstracts, Medline, Zoological Record), to locate published
references to the species of Amblyomma that have been reported from Mexico. We then searched CNAC’s Biota
(version 1.6.1) database to locate any unpublished collection records of Mexican Amblyomma.

This work is divided into three sections. The first contains taxonomic keys to Amblyomma females and males,
based largely on the keys in Robinson (1926) and Jones et al. (1972), with subsequent additions and emendations.
The second section consists of a parasite-host list organized alphabetically by Mexican state. Within each state we
separate collection records by tick species, again arranged alphabetically and with each species name in boldface,
followed by host(s) and literature citations. Where information is unavailable, we denote this as “ND” (Not Deter-
mined). For new records, we cite the tick species, number and sex or stage(s) (F = female, M = male, N = nymph, L
= larva), locality, date, host name, and CNAC accession number. The third section is a host-parasite list, following
the traditional classification of vertebrates (Amphibia, Reptilia, Aves, Mammalia). Within each vertebrate group,
hosts and their respective parasites are presented in alphabetical order. Host names were verified or corrected using
specialized bibliographies for each group: American Ornithologists’ Union (1998) for birds, Flores-Villela (1993)
and Flores-Villela and Canseco-Márquez (2004) for amphibians and reptiles, and Ramírez-Pulido et al. (1996,
2005) and Wilson and Reeder (2005) for mammals.

Results

The present work recognizes 26 Amblyomma species (A. americanum, A. auricularium, A. cajennense, A. calcara-
tum, A. coelebs, A. dissimile, A. elaphense, A. humerale, A. imitator, A. inornatum, A. longirostre, A. maculatum, A.
multipunctum, A. nodosum, A. oblongoguttatum, A. ovale, A. pacae, A. parvum, A. pecarium, A. rotundatum, A.
sabanerae, A. scutatum, A. tigrinum, A. triste, A. tuberculatum, A. varium) associated with amphibians, reptiles,
birds and mammals in Mexico. Hoffmann and López-Campos (2000) felt that A. cajennense occurs throughout
Mexico. However, we have found tick records for only 30 of Mexico’s 32 federal entities – no collection records
appear to exist for the states of Aguascalientes and Tlaxcala. In our parasite-host list, we have appended the cate-
gory “Mexico,” which contains collection records that were published without mention of particular states or local-
ities.

The presence of A. humerale, A. multipunctum, A. tigrinum, A. tuberculatum and A. varium in Mexico needs to
be confirmed, because available records lack data on hosts, locality, and specimen deposition. On the other hand,
the absence of A. quasicyprium Robinson is virtually certain. This species was described as a parasite of primates
in Frontera, State of Tabasco, Mexico (Robinson 1926). However, Keirans (1985) determined that the Mexican
specimen of A. quasicyprium is actually A. cyprium Neumann, and that the host and locality data for this specimen
are incorrect. Amblyomma cyprium is now considered a junior synonym of A. breviscutatum Neumann, which is
confined to the Oriental and Australian Zoogeographic Regions (Voltzit & Keirans 2002). An additional supposed
record of A. quasicyprium, from Bos taurus in Oaxaca, Mexico, was cited by Hoffmann (1961), but no specimens
from this collection appear to have been preserved. Where authors have failed to link host and distribution records,
we have listed all reported hosts.
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Key to Females

1. Eyes absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. elaphense
- Eyes present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. Hypostomal dentition 4/4 or 5/5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
- Hypostomal dentition 3/3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
3. Hypostome 5/5; coxa I with two large subequal spurs, the external curved mesially  . . . . . . . . . . . . . . . . . . . . .A. multipunctum
- Hypostome 4/4; external spur of coxa I not curved mesially . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
4. Coxae II–IV with one spur  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. varium
- Coxae II–IV with two spurs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
5. Large species (body unengorged at least 7 mm long); scutal punctations numerous but very small, except in scapular areas . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. tuberculatum
- Smaller species (body unengorged about 5 mm long); scutal punctations numerous but larger, sometimes confluent . . . . . . . . 6
6. Internal spurs of coxae I–IV all about equal in size; scutum cordiform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. humerale
- Internal spurs of coxae I–IV successively decreasing in size; scutum triangular . . . . . . . . . . . . . . . A. sabanerae (plates 1o, 2o)
7. Coxae II–III with two distinct spurs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
- Coxae II–III with one spur or one spur and an indication of a second spur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
8. Scutal punctations large and small but chiefly confined to the anterolateral fields; external spurs longer, their apices blunt to

sharp  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. dissimile (plates 1f, 2f)
- Scutal punctations mostly medium sized and not confined to the anterolateral fields; external spurs short, stout, rounded . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. rotundatum (plates 1ñ, 2ñ)
9. Trochanters with spurs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
- Trochanters without spurs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
10. Scutum pale yellowish brown; punctations minute, indistinct . . . . . . . . . . . . . . . . . . . . . . . . . . . A. auricularium (plates 1b, 2b)
- Scutum brown; punctations distinct and moderately deep  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. parvum (plates 1m, 2m)
11. Tibiae of legs II–IV with either one or two spurs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
- Tibiae of legs II–IV without spurs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
12. Two spurs on tibiae II–IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. maculatum (plates 1j, 2j)
- One spur on tibiae II–IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
13. Festoons ventrally with a small tubercle at posterointernal angle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. triste (plates 1q, 2q)
- Festoons lacking tubercles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. tigrinum
14. Scutum inornate, punctations numerous, moderate in size; coxa I with short internal spur and moderately long, slender external

spur  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. inornatum (plates 1h, 2h)
- Scutum ornate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
15. Hypostome very long and sharply pointed; scutum indistinctly ornate; legs, especially IV, very long . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. longirostre (plates 1i, 2i)
- Lacking this combination of characters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
16. Coxae II–III with broad, flat, ridge-like spurs, much wider than long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
- Coxae II–III with spurs as wide as long, or only slightly wider than long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
17. Tubercles absent at posterointernal angles of festoons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. imitator (plates 1g, 2g)
- Tubercles present at posterointernal angles of festoons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
18. Palpal segment 2 about 2.5 times as long as segment 3; festoons ventrally somewhat rugose and poorly defined, each, except

median, with a well-developed tubercle at posterointernal angle; internal spur of coxa I broad and blunt . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. pecarium (plates 1n, 2n)

- Palpal segment 2 about twice as long as segment 3; festoons ventrally smooth and clearly defined, each, except median, with a
much smaller tubercle at posterointernal angle; internal spur of coxa I narrower and more sharply pointed  . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. cajennense (plates 1c, 2c)

19. Scutal ornamentation largely confined to a single spot at the posterior angle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
- Scutal ornamentation more widespread  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
20. Ornate spot at posterior angle of scutum larger; spurs of coxa I unequal, external spur long and pointed  . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. americanum (plates 1a, 2a)
- Ornate spot at posterior angle of scutum small and irregular in outline; spurs of coxa I subequal, long and stout . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. calcaratum (plates 1d, 2d)
21. Spurs of coxa I short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. scutatum (plates 1p, 2p)
- Spurs of coxa I moderately to very long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
22. Scutum with a Y-shaped patch of ornamentation in each lateral field  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. nodosum
- Scutal ornamentation otherwise  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
23. External spur of coxa I curved slightly outward at tip  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. ovale (plates 1k, 2k)
- External spur of coxa I not curved apically. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
24. Coxa I with slender spurs; scutal punctations scant posteriorly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. oblongoguttatum
- Coxa I with stout spurs; punctations not limited to anterior portion of scutum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
25. Scutum extensively ornate, punctations numerous and deep, cervical grooves S-shaped anteriorly; spur on coxa IV longer than

wide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. coelebs (plates 1e, 2e)
- Scutum indistinctly ornate, punctations numerous but small and shallow, cervical grooves pyriform anteriorly; spur on coxa IV

wider than long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. pacae (plates 1l, 2l)
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Key to males

1. Eyes absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. elaphense
- Eyes present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. Marginal groove incomplete or absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
- Marginal groove complete, limiting all festoons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
3. Hypostomal dentition 4/4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
- Hypostomal dentition 3/3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
4. Coxa IV with one long spur  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. multipunctum
- Coxa IV with two short spurs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
5. Scutal ornamentation extensive; punctations minute, inapparent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. tuberculatum
- Scutal ornamentation confined to scapulae; punctations obvious. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
6. Scutum smooth; cervical grooves short, comma-shaped  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. humerale
- Scutum rough due to presence of punctation-free elevated areas; cervical grooves convergent. . . .A. sabanerae (plates 3n, 4m)
7. Coxae II–III with two spurs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
- Coxae II–III with one spur  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
8. External coxal spurs much longer than internal spurs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. dissimile (plates 3e, 4d)
- External and internal coxal spurs short, bluntly rounded  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. rotundatum
9. Marginal groove incomplete, terminating posteriorly at third festoon . . . . . . . . . . . . . . . . . . . . . . . A. longirostre (plates 3h, 4g)
- Marginal groove absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
10. Spurs of coxa I equal or subequal in length  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
- External spur of coxa I longer than internal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
11. Spurs of coxa I short, bluntly rounded  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. varium
- Spurs of coxa I long, their tips pointed or blunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
12. Coxa IV with long spur; palpal segment 1 ventrally with small ventral process; scutum with irregular pale patch of ornamenta-

tion in anterolateral fields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. calcaratum (plates 3d, 4c)
- Coxa IV with short spur; palpal segment 1 ventrally with large ventral process; J-shaped patch of ornamentation in anterolat-

eral fields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. nodosum (plates 3j, 4i)
13. Coxa I with very small spurs, the external a little longer than the internal; scutum and dorsum of basis capituli ornate; puncta-

tions numerous, medium-sized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. scutatum (plates 3ñ, 4n)
- Coxa I with external spur long and thin, the internal shorter and stouter; scutum indistinctly ornate; punctations numerous but

small, giving scutum smooth appearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. pacae
14. Trochanters with spurs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
- Trochanters without spurs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
15. Cornua small; coxa I with short, subequal spurs; scutum with few fine punctations . . . . . . . . . . .A. auricularium (plates 3b, 4a)
- Cornua medium-sized; coxa I with internal spur much shorter than external; scutum with numerous fine punctations . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. parvum (plates 3l, 4k)
16. Tibiae of legs II–IV with either one or two spurs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
- Tibiae of legs II–IV without spurs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
17. Two spurs on tibiae II–IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. maculatum (plates 3i, 4h)
- One spur on tibiae II–IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
18. Festoons ventrally with a small tubercle at posterointernal angle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. triste (plates 3o, 4ñ)
- Festoons lacking tubercles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. tigrinum
19. Scutum with elongate keel-like ridge in posteromedian area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. pecarium (plates 3m, 4l)
- Scutum without keel-like ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
20. Coxa I with two long spurs, tip of external spur curving slightly outward. . . . . . . . . . . . . . . . . . . . . . . . .A. ovale (plates 3k, 4j)
- Tip of external spur of coxa I not curving outward. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
21. Inornate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. inornatum (plates 3g, 4f)
- Ornate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
22. Spurs of coxa I slender, equal or subequal in length; elements of scutal ornamentation arranged longitudinally, conveying a

striped appearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. oblongoguttatum
- External spur of coxa I longer than internal spur; scutal ornamentation otherwise  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
23. Scutal ornamentation most conspicuous in anterior and median fields  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. coelebs
- Scutal ornamentation peripheral or extensive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
24. Ornamentation reduced and peripheral, usually confined to vicinity of marginal groove, festoons 3 and 5, and area behind eyes

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. americanum (plate 3a)
- Ornamentation extensive. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
25. Longer (3.9–4.9 mm), broader (2.3–3.0 mm), darker species; a species complex (see text) . . . . . . A. cajennense (plates 3c, 4b)
- Shorter (2.3–3.5 mm), narrower (1.8–2.7 mm), paler species  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. imitator (plates 3f, 4e)
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PLATE 1. Amblyomma females, dorsal: a) A. americanum, b) A. auricularium; c) A. cajennense, d) A. calcaratum, e) A. coe-
lebs, f) A. dissimile, g) A. imitator, h) A. inornatum, i) A. longirostre, j) A. maculatum, k) A. ovale, l) A. pacae, m) A. parvum, n)
A. pecarium, ñ) A. rotundatum, o) A. sabanerae, p) A. scutatum, q) A. triste.
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PLATE 2. Amblyomma females, ventral: a) A. americanum, b) A. auricularium, c) A. cajennense, d) A. calcaratum, e) A. coe-
lebs, f) A. dissimile, g) A. imitator, h) A. inornatum, i) A. longirostre, j) A. maculatum, k) A. ovale, l) A. pacae, m) A. parvum, n)
A. pecarium, ñ) A. rotundatum, o) A. sabanerae, p) A. scutatum, q) A. triste.
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PLATE 3. Amblyomma males, dorsal: a) A. americanum, b) A. auricularium, c) A. cajennense, d) A. calcaratum, e) A. dissim-
ile, f) A. imitator, g) A. inornatum, h) A. longirostre, i) A. maculatum, j) A. nodosum, k) A. ovale, l) A. parvum, m) A. pecarium,
n) A. sabanerae, ñ) A. scutatum, o) A. triste.
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PLATE 4. Amblyomma males, ventral: a) A. auricularium, b) A. cajennense, c) A. calcaratum, d) A. dissimile, e) A. imitator, f)
A. inornatum, g) A. longirostre, h) A. maculatum, i) A. nodosum, j) A. ovale, k) A. parvum, l) A. pecarium, m) A. sabanerae; n)
A. scutatum, ñ) A. triste.
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Parasite-host list

BAJA CALIFORNIA

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961).
Note: Molecular phylogenetic analyses and examination of genetically distinct populations have led Beati, L.

and Nava, S. (pers. comm.) to conclude that A. cajennense may comprise a number of cryptic species. 

BAJA CALIFORNIA SUR

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961).

CAMPECHE

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos taurus, Equus caballus (Hoffmann
1962); ND (Delabra et al. 1996); ND (Estrada-Peña et al. 2004); ND (Bustamante & Varela 1946). A. dissimile:
snake (Paredes-León et al. 2008). A. imitator: ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. macula-
tum: ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. parvum: ND (Woodham et al. 1983). A. sabanerae:
Rhinoclemmys areolata (Ernst & Ernst 1977). A. tuberculatum: ND (Woodham et al. 1983).

New records. A. cajennense: 2F, Campeche (19°00’00”N, 116°37’45”W), 01-XI-1944, Bos taurus
(CNAC005100); same data except 1F (CNAC005215); 1F, Escárcega (18°37’00”N, 90°43’00”W), XII-1944,
Equus caballus (CNAC005120); 5F, San Dimas (19°19’00”N, 90°25’00”W), XII-1944, Bos taurus
(CNAC005129).

CHIAPAS

A. auricularium: Dasypus novemcinctus (Hoffmann & López-Campos 2000). A. cajennense: ND (Bustamante &
Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); deer, Bos taurus, Canis familiaris, Equus
caballus, Homo sapiens (Hoffmann 1962); ND (Delabra et al. 1996); Tapirus bairdii (Aldan et al. 2003); Pecari
tajacu (Romero-Castañón et al. 2008). A. coelebs: Tapirus bairdii (Aldan et al. 2003); ND (Estrada-Peña et al.
2004). A. dissimile: Bos taurus (Hoffmann 1961); peccary, iguana (Hoffmann 1962); Rhinella marina (Paredes-
León et al. 2008). A. inornatum: ND (Woodham et al. 1983); Pecari tajacu, Tayassu pecari (Romero-Castañón et
al. 2008). A. longirostre: Ramphocelus sanguinolentus, Rhynchocyclus brevirostris, Tolmomyias sulphurescens
(Hoffmann 1962; Hoffmann & López-Campos 2000); Pirogale sp. (Hoffmann & López Campos 2000). A. macu-
latum: Urocyon cinereoargenteus (Hoffmann et al. 1972; Hoffmann & López-Campos 2000); ND (Delabra et al.
1996); Bos taurus, Odocoileus virginianus (Romero-Castañón et al. 2008). A. oblongoguttatum: Mazama ameri-
cana, Pecari tajacu nelsoni, Tayassu pecari (Hoffmann 1962; Hoffmann & López-Campos 2000). A. pacae: Tapi-
rus bairdii (Guzmán-Cornejo et al. 2006b). A. ovale: Bos taurus, Canis familiaris, Equus caballus (Hoffmann
1961; Hoffmann & López-Campos 2000); Canis familiaris (Hoffmann 1962); Tapirus bairdii (Aldan et al. 2003).
A. parvum: Equus caballus (Guglielmone et al. 1990). A. pecarium: Mazama americana, Pecari tajacu nelsoni,
Tayassu pecari (Hoffmann 1962; Hoffmann & López-Campos 2000); Pecari tajacu, Tayassu pecari (Romero-
Castañón et al. 2008). A. rotundatum: Spillotes pullatus (Hoffmann 1962); Ctenosaura acanthura, Ctenosaura
similis U. S. National Parasite Collection (USNPC). A. sabanerae: Rhinoclemmys pulcherrima (Ernst & Ernst
1977).

Notes: Romero-Castañón et al. (2008) claim that Mexico is a new locality record for A. cajenennse and A.
inornatum, but both species had earlier been recorded from this country (Hoffmann 1962). Hoffmann and López-
Campos (2000) recorded the host of A. longirostre as porcupine (Pirogale sp.); however, in Mexico the only two
species known as porcupine are Sphiggurus mexicanus and Erethizon dorsatum, which inhabit southern and north-
ern Mexico, respectively. Hoffmann (1962) and Hoffmann and López-Campos (2000) listed Mazama sartorii as a
host for A. oblongoggutatum and A. pecarium, but this host is considered a synonym of M. temama by Wilson and
Reeder (2005), while Ramírez-Pulido et al. (2005) classify it as a subspecies of M. americana.
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New records. A. cajennense: 2F, 1M, Santa Inés (16°02’00”N, 92°52’00”W), 04-XII-1944, Bos taurus
(CNAC005079); 1F, 1N, Finca Prusia, Jaltenango (15°55’00”N, 92°43’00”W), 21-XI-1944, deer (CNAC005058);
2F, Tuxtla Gutiérrez (16°45’10”N, 93°07’00”W), 10-IX-1979, Tapirus bairdii (CNA002001); 1F, 1M, 10 km W
del Ejido Los Angeles, Reserva de la Biosfera La Sepultura, Villa Flores (16°14’51”N, 93°41’2.4”W), 31-VIII-
2005, ND (CNAC005228). A. coelebs: 1F Frontera Corozal, Ocosingo (16°45’21.9”N, 91°00’32.1”W), 29-IV-
2004, Homo sapiens (CNAC005045). A. maculatum: 1F, Comitán (16°15’00”N, 92°08’00”W), 09-IX-1960, ND
(CNA005165). A. ovale: 4M, 3N, 6.5 km del Crucero Frontera, Frontera Corozal (16°46’51.6”N, 90°56’56.52”W)
, 09-V-2006, Urocyon cinereoargenteus (CNAC005264).

CHIHUAHUA

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961). A. elaphense: Bogertophis subocularis
(Degenhardt 1986). A. maculatum: ND (Woodham et al. 1983); ND (Delabra et al. 1996).

COAHUILA

A. americanum: ND (Hoffmann 1962); ND (Delabra et al. 1996). A. cajennense: ND (Bustamante & Varela
1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos taurus (Hoffmann 1962); ND (Delabra et al.
1996). A. imitator: ND (Hoffmann & López-Campos 2000). A. inornatum: ND (Cooley & Kohls 1939). A. macu-
latum: ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. triste: Bos taurus (Guzmán-Cornejo et al. 2006a;
Mertins et al. 2010). 

New records. A. americanum: La Bandera, Guerrero (29°03’00”N, 100°54’00”W), 02-V-1975, Bos taurus
(CNAC002421).

COLIMA

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961); squirrel, Bos taurus, Homo sapiens
(Hoffmann 1962); ND (Delabra et al. 1996); ND (Estrada-Peña et al. 2004). A. imitator: ND (Woodham et al.
1983); ND (Delabra et al. 1996).

DISTRITO FEDERAL

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos
taurus (Hoffmann 1962). 

New record. A. cajennense: 1F, ND, 15-VII-1943, Canis familiaris (CNA005084).

DURANGO

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961); ND (Delabra et al. 1996). A. inornatum:
Sigmodon hispidus (Eads & Borom 1975). A. maculatum: ND (Woodham et al. 1983); ND (Delabra et al. 1996).
A. triste: Bos taurus (Mertins et al. 2010).

ESTADO DE MÉXICO

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos
taurus (Hoffmann 1962); ND (Delabra et al. 1996). A. scutatum: iguana (Paredes-León et al. 2008).

GUANAJUATO

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961); ND (Delabra et al. 1996). A. coelebs:
NA (Neumann 1899, Robinson 1926); Tapirus bairdii, peccaries (Hoffmann & López-Campos 2000).
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GUERRERO

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos
taurus (Hoffmann 1962); ND (Delabra et al. 1996). A. dissimile: Bos taurus (Hoffmann 1961); Iguana iguana
(Hoffmann 1962; Robinson 1926); snake (Robinson 1926); Crotalus durissus, Spilotes pullatus (Quintero et al.
1990); Ctenosaura pectinata (Burridge & Simmons 2003); Iguana iguana (Paredes-León et al. 2008). A. imitator:
ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. parvum: “onza” (Hoffmann 1962); Panthera onca (Hoff-
mann & López-Campos 2000). A. scutatum: iguana, Ctenosaura acanthura, Ctenosaura pectinata (Hoffmann
1962); iguana, Ctenosaura pectinata (Paredes-León et al. 2008).

Note: Hoffmann (1962) reported A. parvum in association with “onza”; later, Hoffmann and López-Campos
(2000) listed Felis onca hernandezi, now considered a junior synonym of Panthera onca, as a host of A. parvum.
Hoffmann’s 1962 record was probably P. onca.

New records. A. cajennense: 1F, km 12 Atoyac, El Paraíso, Atoyac del Álvarez (17°12’00”N, 100°26’00”W),
19-VII-2005, ND (CNAC005217); 4F, 1M, El Ocotito, km 10 a 20, Yaltepec, 10-XI-2005, ND (CNAC005227). A.
imitator: 2F, 4M, 9N, ND, 01-III-1939, ND (CNAC005033). A. parvum: 1F, ND, 15-VI-1936, “onza” or “león”
(CNAC002064). A. ovale: 1F, km 12 Atoyac, El Paraíso, Atoyac de Álvarez, 19-VII-2005, ND (CNAC005218).

Note: Under A. parvum above, the host referred to as “onza” or “león” may be Puma yaguaroundi (Lacépède,
1809); both P. onca and P. yaguaroundi occur in Guerrero, and the latter species is sometimes called “león.”

HIDALGO

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); litter
(Hoffmann 1962); ND (Delabra et al. 1996). A. imitator: ND (Woodham et al. 1983); ND (Delabra et al. 1996). A.
maculatum: ND (Woodham et al. 1983); ND (Delabra et al. 1996). 

New records. A. imitator: 1F, 1M, San Felipe Orizatlán (21°10’19”N, 98°36’23”W), 12-IX-1979, Bos taurus
(CNAC000268); 1F, Chapulhuacan (21°10’00”N, 98°54’00”W), 26-V-1944, litter (CNAC002030).

JALISCO

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961); ND (Delabra et al. 1996). A. coelebs:
peccary (Chavarría 1941); Tapirus bairdii, peccaries (Hoffmann & López-Campos 2000). A. dissimile: toad (Pare-
des-León et al. 2008). A. rotundatum: toad, Bufo sp. (Paredes-León et al. 2008). A. imitator: ND (Woodham et al.
1983); ND (Delabra et al. 1996). A. inornatum: ND (Woodham et al. 1983). 

Note: Chavarría (1941) reported the host of A. coelebs as wild boar but clarified this to mean peccary or feral
domestic pig. Paredes León et al. (2008) incorrectly cited Guadalajara, their collection locality for A. rotundatum,
as a state; this city is the capital of Jalisco State.

New records. A. cajennense: 1F, 1M, Estación de Biología Chamela (19°29’53.051”N, 105°02’39.695”W),
UNAM, 22-X-2001, Homo sapiens (CNAC005196); 2F, same locality, 18-VIII-2005, vegetation (CNAC005201);
1N same locality, 18-IV-2006, ND (CNAC005240); 7F, same locality, 25-X-2001, Homo sapiens (CNAC005229);
1M, same locality, 17-IV-2006, ND (CNAC005239); 1N, sendero educativo, Estación de Biología Chamela,
UNAM, 19-IV-2006 (CNAC005242); 2M, 8N sendero perico, Estación de Biología Chamela, UNAM, 19-IV-2006,
vegetation (CNAC005232); 1F, 1M, 4N, desviación sendero chachalaca, Estación de Biología Chamela, UNAM,
17-IV-2006, ND (CNAC005237); 3F, 4N sendero camino viejo norte, Estación de Biología de Chamela, UNAM,
17-IV-2006, ND (CNAC005243); 1M, 15N, puente principal Chamela, Reserva de la Biosfera Chamela-Cuixmala
(19°31’38.7”N, 105°04’19.62”W), 18-IV-2006, ND (CNAC005241). A. parvum: 1F, 1M, Estación de Biología,
Chamela, UNAM, 28-IX-2003 (CNAC005230). A. ovale: 1 M, sendero tejón entre el metro 1400 y 1500, Estación
de Biología Chamela, UNAM, 26-IX-2005, vegetation (CNAC005244).

MICHOACÁN

A. auricularium: Dasypus novemcinctus (Hoffmann 1962; Hoffmann & López-Campos 2000). A. cajennense:
birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos taurus (Hoffmann 1962); ND (Delabra et al. 1996).
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A. dissimile: Bufo sp. (Paredes-León et al. 2008). A. inornatum: ND (Woodham et al. 1983). A. rotundatum:
Rhinella marina, Phrynosoma sp. (Hoffmann 1962). A. scutatum: Ctenosaura pectinata (Paredes-León et al.
2008).

New records. A. auricularium: 1F, Tumbiscatio (18°31’00”N, 102°21’00”W), 28-III-1980, iguana
(CNAC002062) originally identified as A. parvum. A. cajennense: 1F, Playa de la Soledad, 24-V-1976, ND
(CNAC002091).

MORELOS

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961). A.
inornatum: hares, rabbits (Tovar 1944; Hoffmann & López-Campos 2000); ND (Hoffmann 1962). A. scutatum:
iguana (Hoffmann 1962); iguana (Paredes-León et al. 2008).

Note: Hoffmann (1962) notes that the record of A. scutatum from iguana was described by Hoffmann (1946)
as A. boneti, a junior synonym of A. scutatum.

NAYARIT

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos taurus, Equus ascinus, Homo
sapiens (Hoffmann 1962); ND (Delabra et al. 1996); ND (Estrada-Peña et al. 2004). A. dissimile: Boa constrictor,
Ctenosaura pectinata (Paredes-León et al. 2008). A. imitator: ND (Woodham et al. 1983); ND (Delabra et al.
1996). A. inornatum: ND (Woodham et al. 1983). A. maculatum: ND (Woodham et al. 1983); ND (Delabra et al.
1996). A. parvum: ND (Woodham et al. 1983).

New records. A. auricularium: 1F, 4M, Tepic (21°30´00”N, 104°54´00”W), 11-IX-1974, Dasypus novem-
cinctus (CNAC002065) originally identified as A. parvum. A. cajennense: 1F, km 14 ½ San Blas, VI-1968, ND
(CNAC0002000); 1M, San Blas (21°32´23”N, 105°17´08”W), 2-VII-1962, Homo sapiens (CNAC002386).

NUEVO LEÓN

A. americanum: ND (Hoffmann 1962); ND (Delabra et al. 1996). A. cajennense: birds, domestic animals, Homo
sapiens (Hoffmann 1961); ND (Estrada-Peña et al. 2004); ND (Medina-Sánchez et al. 2005); vegetation (Gordillo-
Pérez et al. 2009); A. imitator: Bos taurus, vegetation (Medina-Sánchez et al. 2005); ND (Delabra et al. 1996); ND
(Oliveira et al. 2010). A. inornatum: ND (Woodham et al. 1983). A. maculatum: ND (Woodham et al. 1983); ND
(Delabra et al. 1996).

Note: Hoffmann (1962) speculated that A. imitator would be found in Nuevo León.

OAXACA

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos
taurus, Canis familiaris, Dasypus novemcinctus, Equus caballus (Hoffmann 1962); Equus caballus (Keirans
1985); ND (Delabra et al. 1996); ND (Estrada-Peña et al. 2004). A. dissimile: Rhinella marina, iguana (Macías-
Valadez 1923); toad (Hoffmann 1962); Rhinoclemymys rubida, Rhinoclemys pulcherrima (Ernst & Ernst 1977);
Iguana iguana (Keirans 1985); Rhinella marina, toad, Phrynosoma sp., Ctenosaura pectinata (Paredes-León et al.
2008); Ctenosaura pectinata (Camacho & Pérez-Lara 2009). A. inornatum: ND (Woodham et al. 1983). A.
oblongoguttatum: ND (Kohls 1958); Hoffmann & López-Campos 2000). A. sabanerae: Rhinoclemmys pulcher-
rima (Paredes-León et al. 2008). A. scutatum: iguana (Hoffmann 1962); Ctenosaura pectinata (Paredes-León
2003); iguana (Paredes-León et al. 2008); Iguana iguana (Camacho & Pérez-Lara 2009).

New records. A. cajennense: 5F, 21M, 9N, Donají (17°13’35”N, 95°03’04”W), 21-V-1976, ND
(CNAC002098); 7F, 13M, Tres Picos, 7-IX-1958, ND (CNAC002203). A. inornatum: 4F, 1M, Santa Catarina de
Sena, Tlalixtac de Cabrera (17°02´53”N, 96°36’34”W), 27-VIII-1976, Canis familiaris (CNAC002053). A. par-
vum: 1F, 2M, 21-IX-1948, Didelphis sp. (CNAC05119); 1F, 12M, Ixtaltepec, Nizanda, Municipio Asunción
(16°39’27”N, 95°00’ 38”W), 15-III-2001, Dasypus novemcinctus (CNAC005191). A. pecarium: 5F, 14M, 1N,
Itsmo de Tehuantepec, ND, Okapi (sic) (CNAC002003).
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PUEBLA

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); Bos
taurus (Hoffmann 1962); ND (Delabra et al. 1996). A. imitator: ND (Woodham et al. 1983); ND (Delabra et al.
1996). A. inornatum: ND (Woodham et al. 1983). A. maculatum: ND (Woodham et al. 1983); ND (Delabra et al.
1996). 

New records. A. cajennense: 7F, 2M, Villa Juárez (20°18’00”N, 95°03’04”W), 22-X-1950, Equus caballus
(CNAC005130); 1M, El Ajengibre (20°26’17”N, 97°40’43”W), 16-V-1953, ND (CNAC005043). A. ovale: 1M,
Ahuaxintila (20°15’15”N, 97°53’41”W), 09-II-1949, “onza real” (CNAC005095).

Note: Under A. ovale above, the host referred to as “onza real” may be Puma yaguaroundi (Lacépède, 1809).

QUERÉTARO

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961); ND (Delabra et al. 1996). A. imitator:
ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. maculatum: ND (Woodham et al. 1983); ND (Delabra et
al. 1996).

New records. A. cajennense: 1F, Cadereyta (20°42’00”N, 99°49’00”W), 16-II-1951, ND (CNAC005028). A.
imitator: 1F, Jalpan near San Martín (21°12’15.6”N, 99°31’9.24”W), 23-VI-2006, on rocks of Jalpan River
(CNAC002193).

QUINTANA ROO

A. cajennense: ND (Bustamante & Varela 1946); Bos taurus, Equus caballus, Sus scrofa (Macías-Valadez 1923);
birds, domestic animals, Homo sapiens (Hoffmann 1961); Equus caballus (Hoffmann 1962); ND (Delabra et al.
1996). A. imitator: ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. sabanerae: Rhinoclemmys areolata
(Ernst & Ernst 1977; Hoffmann 1962). A. ovale: ND (Woodham et al. 1983). A. tuberculatum: ND (Woodham et
al. 1983).

New record. A. cajennense: 1M, Tres Garantías (18°11’33”N, 88°58’58”W), 11-XI-2002, ND
(CNAC005236).

SAN LUIS POTOSÍ

A. cajennense: ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoffmann 1961); mule,
Bos taurus, Canis familiaris, Equus caballus, Homo sapiens, (Hoffmann 1962); ND (Delabra et al. 1996). A. imita-
tor: Homo sapiens (Kohls 1958); Bos taurus (Hoffmann 1962); ND (Delabra et al. 1996). A. ovale: ND (Woodham
et al. 1983). A. maculatum: ND (Woodham et al. 1983); ND (Delabra et al. 1996). 

New records. A. cajennense: 4F, 2N, El Salto (22°26’16” N, 101°03’07”W), 28-XII-1949, vegetation, Homo
sapiens (CNAC005060); same data except 1F, 1N, 114L, 29-XII-1950 vegetation, Homo sapiens (CNAC005146);
1M, 3N, Rancho La Providencia, Los Cocos, 18-II-1951, ND (CNAC005029); 4F, 1M, 2N Aserradero, Tamuin
(21°56’07”N, 98°50’11”W), 06-IX-1975, Bos taurus (CNAC002004) A. imitator: 1F, 1M, Barrancón, Tanlajás
(21°40’22”N, 98°51’37”W), 18-V-1975, Bos taurus (CNAC002412); 2M, 4N, Los Sabinos (21°55’00”N,
98°48’00”W), 03-IV-1942, Canis familiaris (CNAC002028); same data except 2F, 3M, 57N (CNAC002036);
same data except 1F, 1N, 10-V-1950, Homo sapiens (CNAC005088); same data except 4F, 3M, 23N, 1L
(CNAC005112); 1F, 1N, Tamazunchale (21°15’56”N, 98°47’ 45”W), 01-V-1950, Homo sapiens
(CNAC00005094); 4F, 14N, 8L, El Salto, Homo sapiens (CNAC002351).

SINALOA

A. auricularium: Dasypus novemcinctus (Hoffmann 1962; Hoffmann & López-Campos 2000). A. cajennense: ND
(Hoffmann 1925); birds, domestic animals, Homo sapiens (Hoffmann 1961); paddock (Hoffmann 1962); ND
(Estrada-Peña et al. 2004). A. imitator: ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. inornatum: ND
(Hoffmann 1962); Bos taurus (Hoffmann & López-Campos 2000). A. maculatum: Canis familiaris (Hoffmann
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1925; Tovar 1944; Hoffmann & López-Campos 2000); ND (Hoffmann 1962); ND (Delabra et al. 1996). A.
oblongoguttatum: O. virginianus (Hoffmann 1962; Hoffmann & López-Campos 2000).

New record. A. inornatum: 1F, ND, 21-VIII-1975, Bos taurus (CNAC002052).

SONORA

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961). A. inornatum: ND (Woodham et al.
1983). A. maculatum: ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. triste: undetermined deer, proba-
bly Odocoileus virginianus (Guzmán-Cornejo et al. 2006a) (CNAC002072).

TABASCO

A. cajennense: ND (Bustamante & Varela 1946); Bos taurus (Bequaert 1938); birds, domestic animals, Homo
sapiens (Hoffmann 1961); Bos taurus, iguana, (Hoffmann 1962); Didelphis sp., Tayassu sp. (Keirans 1982); ND
(Delabra et al. 1996); ND (Estrada-Peña et al. 2004). A. inornatum: ND (Woodham et al. 1983). A. maculatum:
ND (Woodham et al. 1983); ND (Delabra et al. 1996). A. oblongogutattum: Bos taurus, Tapirus bairdii (Chavarría
1941; Hoffmann & López-Campos 2000); Bos taurus (Hoffmann 1961). A. ovale: Bos taurus, Equus caballus
(Chavarría 1941); Bos taurus, Canis familiaris, Equus caballus (Hoffmann 1961; Hoffmann & López-Campos
2000). A. parvum: Dasypus novemcinctus (Hoffmann et al. 1972; Hoffmann & López-Campos 2000). A. peca-
rium: Tayassu sp. (Keirans 1982). 

Note: The only species in the genus Tayassu is T. pecari (Ramírez-Pulido et al. 2005), but we cannot know
with certainty the species of peccary from which the specimens of A. cajennense cited in Keirans (1982) were col-
lected.

New records. A. auricularium: 2M, Teapa (17°32’56”N, 92°57’12”W), V-1964, Dasypus novemcinctus
(CNAC002061). A. cajennense: 14F, Tenosique (17°28’21”N, 91°25’36”W), 01-I-1945, Equus caballus
(CNAC005080); 1F, Emiliano Zapata, 27-V-1970, vegetation (CNAC005071); 2F, Teapa, 26-I-1976, Bos taurus
(CNAC001996); same data except 1F, 2M, 1N, V-1964, Dasypus novemcinctus (CNAC002026); same data except,
3F, 10M, 5-III-1971, Equus caballus (CNAC002265); 1F, 7M, 54N, Macuspana (17°45’36”N, 92°35’51”W), II-
1971, Equus caballus (CNAC002035); 1M, Tecoluta, Nacajuca (18°08’00”N, 93°01’00”W), ND (22-V-1978
(CNAC002197); 3F, Amacohíte, Huimanguillo (17°51’00”N, 93°23’00”W), 5-III-1971, Equus caballus
(CNAC002267); 1F, 2N, Finca Cholula, Comalcalco (18°17’1”N, 93°12’39”W), 12-V-2006, Canis familiaris
(CNAC005256); same data except 1F, 3N, Canis familiaris (CNAC005257); 1F, Río Playa, Comalcalco
(18°20’2”N, 93°17’ 46”W), 13-V-2006, Equus caballus (CNAC005259). A. maculatum: 2M, Finca Cholula,
Comalcalco, 12-V-2006, Equus caballus (CNAC0055258); 2M, Río Playa, Comalcalco, 13-V-2006, Canis famil-
iaris (CNAC005260).

TAMAULIPAS

A. americanum: “wild hog, javelina” (Bequaert 1945); ND (Hoffmann 1962); ND (Delabra et al. 1996); ND
(Estrada-Peña et al. 2004). A. auricularium: Dasypus novemcinctus (Hoffmann 1962; Hoffmann & López-Cam-
pos 2000). A. cajennense: mule, Bos taurus, Equus ascinus, Equus caballus, Homo sapiens (Macías-Valadez
1923); chickens, Canis familiaris, Equus caballus, Homo sapiens (Roberts 1934); chickens, Canis familiaris,
Equus caballus (Roberts 1934); ND (Bustamante & Varela 1946); birds, domestic animals, Homo sapiens (Hoff-
mann 1961); mule, Bos taurus, Equus caballus, Sus scrofa (Hoffmann 1962); ND (Delabra et al. 1996); Bos taurus,
Canis familiaris (Gordillo-Pérez et al. 2009). A. dissimile: snake (Paredes-León et al. 2008). A. imitator: ND
(Hoffmann 1962); ND (Sundman 1965); ND (Delabra et al. 1996). A. inornatum: ND (Woodham et al. 1983). A.
maculatum: ND (Woodham et al. 1983). A. ovale: ND (Woodham et al. 1983). A. parvum: ND (Woodham et al.
1983). A. triste: ND (Woodham et al. 1983). A. scutatum: iguana (Paredes-León et al. 2008).

Note: Hoffmann (1962) speculated that A. imitator would be found in Tamaulipas.
New records. A. cajennense: 1F, Cerro del Bernal (22°45’15”N, 98°35’31”W), 21-XII-1949, ND

(CNAC005022); 3F, 1M, 3N Rancho La Bolsa, Tampico, 25-II-1951; ND (CNAC005026); 1F, Cerro del Bernal,
21-XII-1949, ND (CNAC005022); 4F, 1M, El Apuro, Aldama (22°39’37”N, 97°55’34”W), 05-VIII-1978, Bos tau-
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rus (CNAC001999). A. imitator: 1F, Cerro Bernal, 21-XII-1949, ND (CNAC005021); 1F, Rancho La Bolsa, Tam-
pico, 25-II-1951, ND (CNAC005027); 1F, 2M, 51N, Rancho La Bolsa, 25-II-1951, Bos taurus (CNA005124). A.
maculatum: 6F, 2M, Los 3 García, Reynosa, 26-VIII-1976, Bos taurus (CNAC002059). 

VERACRUZ

A. cajennense: ND (Dugès 1893); ND (Neumann 1899); ND (Maquivar 1938); ND (Bustamante & Varela 1946);
birds, domestic animals, Homo sapiens (Hoffmann 1961); litter, mule, peccary, Bos taurus, Canis familiaris, Equus
caballus (Hoffmann 1962); ND, litter in banana truck (Eads et al. 1966); Bos taurus (Calderon & Reyna 1980); ND
(Delabra et al. 1996); ND (Estrada-Peña et al. 2004); Bos taurus (González-Cerón et al. 2009). A. calcaratum:
Tamandua mexicana (Guzmán-Cornejo et al. 2006b). A. dissimile: Bos taurus (Gibson & Carrillo 1959; Hoffmann
1961); toad, Iguana iguana (Hoffmann 1962); Bufo sp., Rhinella marina, “Mazacuata,” iguana, Iguana iguana
(Paredes-León et al. 2008). A. imitator: ND (Kohls 1958); ND (Delabra et al. 1996). A. inornatum: Homo sapiens
(Gibson & Carrillo 1959, Hoffmann & López-Campos 2000). A. longirostre: Coendu mexicanus (Hoffmann et al.
1972, Hoffmann & López-Campos 2000). A. maculatum: Bos taurus (Hoffmann & López Campos 2000). A.
nodosum: Myrmecophaga tridactyla (Keirans 1982). A. ovale: Bos taurus (Gibson & Carrillo 1959); Bos taurus,
Canis familiaris, Equus caballus (Hoffmann & López-Campos 2000). A. scutatum: iguana (Hoffmann 1962);
Iguana iguana (Paredes-León et al. 2008).

Note: Keirans’ (1982) record of A. nodosum is suspect because Myrmecophaga tridactyla does not occur in
Mexico.

New records. A. cajennense: 1F, 6 km al N de Coatzacoalcos, 02-XI-1957, ND (CNAC005025); 46F, 37M,
Allende (18°08’60”N, 94°24’18”W), IX-1944, Equus caballus (CNAC005030); 106F, 9M, Región del Chapo,
VIII-1944, Equus caballus (CNAC005031); 14F, 12M, Las Choapas (17°54’36”N, 94°05’34”W), XII-1944, Bos
taurus (CNAC005034); 6F, 2M, 1N, around Rancho La Encantada, San Andrés Tuxtla (18°26’58.920”N,
95°12’43.920” W, 30-VIII-2003, Homo sapiens (CNAC005044); 2F, San Andrés Tuxtla (18° 27’ 00” N, 95° 12’
43” W), 05-XI-2002, on vegetation (CNAC005046); 2F, 1M, 28N, 10L, around Rancho La Encantada, 09-VII-
2005, Homo sapiens (CNAC005102); 1F, 2M, Coaxtla, 04-XI-1960, Equus ascinus (CNAC002012); 1F, 6N, Isla
del Lago Catemaco, Playa Azul, 08-V-1965, heron (CNAC002005); 1F, km 270 Carretera México-Tuxpan, X-
1965, ND (CNAC002009). A. ovale: 1M, Miahuapa (20°37’00”N, 97°37’00”W), 14-XI-1949, Equus caballus
(CNAC005052); same data except 1M, 14-IV-1949, Host ND (CNAC005178); 1M, around Rancho la Encantada,
San Andrés Tuxtla, 09-VII-2005, Homo sapiens (CNAC005163).

YUCATÁN

A. cajennense: ND (Neumann 1899); vegetation, Equus caballus (Bequaert 1933); Sus scrofa (Brumpt 1933); tur-
tle, bat feces, Artibeus jamaicensis, Homo sapiens (Wharton 1938); ND (Bustamante & Varela 1946); birds,
domestic animals, Homo sapiens (Hoffmann 1961); Bos taurus, Equus caballus (Hoffmann 1962); ND (Hoffmann
et al. 2004); ND (Delabra et al. 1996); Canis familiaris (Zavala-Velázquez et al. 2002); ND (Estrada-Peña et al.
2004). A. dissimile: Rhinella marina, Rhinoclemmys areolata, Kinosternon leucostomum, Terrapene carolina
(Pearse 1936); turtle (Wharton 1938); turtle (Paredes-León et al. 2008). A. imitator: ND (Woodham et al. 1983);
ND (Delabra et al. 1996). A. inornatum: ND (Delabra et al. 1996). A. parvum: Dasypus novemcinctus (Hoffmann
1950; Hoffmann & López-Campos 2000). A. rotundatum: Rhinoclemmys areolata (Ernst & Ernst 1977). A. saba-
nerae: Terrapene carolina (Hoffmann 1962). Amblyomma sp.: Heteromys gaumeri (Quintero et al. 2001); A.
tuberculatum: ND (Woodham et al. 1983).

Note: Hoffmann (1950) originally recorded A. parvum as Amblyomma curruca Schulze, 1936. 
New records. A. cajennense: 27F, 23M, 14N, Tizimín (21°08’33”N, 88°09’53”W), 19-V-1975, Equus cabal-

lus (CNAC002022); 1F, 1M, San Antonio, Tizimín (21°11’35”N, 88°09’30”W), 19-V-1975, Equus caballus
(CNAC002413); 2F, 2M, 15L, Kikil Tizimín (21°11’27”N, 88°10’04”W), 26-XII-2004, Homo sapiens
(CNAC005101). 
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ZACATECAS

A. cajennense: birds, domestic animals, Homo sapiens (Hoffmann 1961); ND (Delabra et al. 1996). A. imitator:
ND (Woodham et al. 1983). A. inornatum: ND (Woodham et al. 1983). A. maculatum: ND (Delabra et al. 1996);
ND (Delabra et al. 1996).

MEXICO (State Not Determined)

A. americanum: peccaries, Bos taurus, Canis familiaris, Equus caballus (Chavarría 1941); ND (Vargas 1955); Bos
taurus, Canis familiaris, Equus caballus, (Hoffmann 1961); ND (Bishopp & Trembley 1945); tinamou (Bequaert
1945). A. cajennense: ND (Macías-Valadez 1923). A. auricularium: ND (Guglielmone et al. 2003). A. coelebs:
ND (Vargas 1955), Bos taurus (Neumann 1911); Mazama americana (Fairchild et al. 1966); ND (Keirans 1985).
A. dissimile: NA (Koch 1844); reptiles (Chavarría 1941); ND (Vargas 1955); toads (Paredes-León et al. 2008);
Homo sapiens (Quintero & Ramírez 2008); black iguana, turtle, Python sp., Boa constrictor, Iguana iguana
(Quintero et al. 2008). A. humerale: ND (Vargas 1955). A. imitator: Pecari tajacu (Meleney 1975); various hosts,
Sciurus aureogaster (Kohls 1958). A. inornatum ND (Vargas 1955). A. maculatum: Tupinambis teguixin (Neu-
mann 1901, 1911); ND (Bishopp & Hixson 1936, Bishopp & Trembley 1945); ND (Vargas 1955). A. multipunc-
tum: ND (Vargas 1955). A. nodosum: Tamandua tetradactyla (Keirans 1985). A. longirostre: birds (Fairschild et
al. 1966). A. oblongoguttatum: ND (Vargas 1955). A. ovale: ND (Koch 1844; Neumann 1899); ND (Vargas 1955);
Mazama americana temama, Nasua narica (Aragão & Fonseca 1961); ND (Fairchild et al. 1966). A. sabanerae:
reptile (Keirans & Durden 2001). A. scutatum: ND (Vargas 1955). A. tigrinum: ND (Graham et al.1975). A.
varium: ND (Vargas 1955).

Notes: Amblyomma scutatum was reported by Vargas (1955) as A. boneti. Aragão & Fonseca (1961) list
Mazama sartorii as a host of A. ovale, but M. sartorii is considered a synonym of M. temama by Wilson & Reeder
(2005), and Ramírez-Pulido et al. (2005) classify it as a subspecies of M. americana. Keirans’ (1982) record of A.
nodosum is suspect because Tamandua tetradactyla does not occur in Mexico. Quintero & Ramírez (2008)
reported A. dissimile from a human, who probably acquired the tick at León, Guanajuato. Quintero et al. (2008)
notes that ticks were recovered from a wild animal shelter or a local animal market, so the succession of hosts is
unknown. 

Host-parasite list

litter A. cajennense, A. imitator

vegetation A. cajennense, A. ovale, A. imitator

domestic animals A. cajennense

on rocks A. cajennense

paddock A. cajennense

AVES

birds A. cajennense, A. longirostre

chickens A. cajennense

Ciconiiformes

Ardeidae

heron A. cajennense

Tinamiformes

Tinamidae

“Tinamou” A. americanum
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Passeriformes

Tyrannidae

Rhynchocyclus brevirostris (Cabanis) A. longirostre

Tolmomyias sulphurescens (Spix) A. longirostre

Thraupidae

Ramphocelus sanguinolentus (Lesson) A. longirostre

AMPHIBIA

Anura

toad A. dissimile, A. rotundatum

Bufonidae

Rhinella marina (Linnaeus) A. dissimile, A. rotundatum

Bufo sp. A. rotundatum, A. dissimile

REPTILIA

reptiles A. dissimile, A. sabanerae

“mazacuata” A. dissimile

snake A. dissimile

Boidae

Boa constrictor (Linnaeus) A. dissimile

Pythonidae

Python sp.
(does not occur in Mexico)

A. dissimile

Colubridae

Bogertophis subocularis (Brown) A. elaphense

Spilotes pullatus (Linnaeus) A. dissimile, A. rotundatum

Viperidae

Crotalus durissus Linnaeus A. dissimile

Iguanidae

iguana A. dissimile, A. scutatum, A. auricularium, A. cajennense

Ctenosaura acanthura (Shaw) A. rotundatum, A. scutatum

Ctenosaura pectinata (Wiegmann) A. dissimile, A. scutatum

Ctenosaura similis (Gray) A. rotundatum

Iguana iguana (Linnaeus) A. dissimile, A. scutatum

Teiidae

Tupinambis teguixin (Linnaeus) (originally recorded
as Podinema tejuexin), not found in Mexico

A. maculatum

Phrynosomatidae

Phrynosoma sp. A. rotundatum, A. dissimile

Testudines

turtle A. cajennense, A. dissimile

Emydidae

Terrapene carolina (Linnaeus) A. dissimile, A. sabanerae
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Geoemydidae

Rhinoclemmys pulcherrima (Gray) A. sabanerae, A. dissimile

Rhinoclemmys areolata (Duméril & Bibron) A. sabanerae, A. rotundatum, A. dissimile

Rhinoclemmys rubida (Cope) A. dissimile

Kinosternidae

Kinosternon leucostomum (Duméril & Bibron) A. dissimile

MAMMALIA

Artiodactyla

Bovidae

Bos taurus (Linnaeus) A. americanum, A. cajennense, A. dissimile, A. maculatum,
A. oblongoguttatum, A. ovale, A. triste, A. coelebs, A. imi-
tator, A. inornatum

Cervidae

deer A. cajennense, A. triste

Odocoileus virginianus (Zimmermann) A. maculatum, A. oblongoguttatum

Mazama americana (Erxleben) A. coelebs, A. pecarium, A. oblongoguttatum, A. ovale

Equidae

mule A. cajennense

Equus ascinus Linnaeus A. cajennense

Equus caballus Linnaeus A. americanm, A. cajennense, A. ovale, A. parvum, A. mac-
ulatum

Suidae

Sus scrofa Linnaeus A. cajennense

Tayassuidae

“wild hog, javelina” (= peccary) A. americanum

peccary A. americanum, A. cajennense, A. coelebs, A. dissimile 

Pecari tajacu (Linnaeus) A. cajennense, A. inornatum, A. oblongoguttatum, A.
pecarium 

Tayassu pecari (Link) A. cajennense, A. imitator, A. inornatum, A. oblongogut-
tatum, A. pecarium 

Cingulata

Dasypodidae

Dasypus novemcinctus Linnaeus A. auricularium, A. cajennense, A. parvum

Carnivora

Canidae

Canis familiaris Linnaeus A. americanum, A. cajennense, A. maculatum, A. ovale, A.
inornatum, A. imitator

Urocyon cinereoargenteus (Schreber) A. maculatum, A. ovale

Felidae

Panthera onca (Linnaeus) A. parvum

Procyonidae

Nasua narica (Linnaeus) A. ovale

Chiroptera
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Discussion

Twenty-six of the 130 known species of Amblyomma (20% of the total) have been recorded from Mexico. These 26
species are associated with 43 nominal vertebrate taxa (40 identified to the species level). In light of the fact that
approximately 2,306 species of terrestrial vertebrates occur in Mexico (Flores-Villela 1993, Ramírez-Pulido et al.
1996, Ceballos & Márquez 2000, Flores-Villela & Canseco-Márquez 2004, Ceballos & Oliva 2005), our knowl-
edge of Mexican Amblyomma is clearly far from complete, since only 1.86% of the vertebrate fauna has been
examined for these ticks. The most widespread species is A. cajennense, while A. elaphense, A. calcaratum and A.
nodosum have each been recorded from just a single Mexican state. Mexican records of A. humerale, A. multipunc-
tum, A. tigrinum, A. tuberculatum and A. varium are doubtful because they lack specific host or locality data; fur-
ther collecting will be needed in order to confirm their presence in the country. We have nonetheless included these
species in our checklist and keys.

bat feces A. cajennense

Phyllostomidae

Artibeus jamaicensis (Leach) A. cajennense

Didelphimorphia

Didelphidae

Didelphis sp. A. cajennense, A. parvum

Lagomorpha

hares A. inornatum

rabbits A. inornatum

Perissodactyla

Tapiridae

Tapirus bairdii (Gill) A. cajennense, A. coelebs, A. oblongoguttatum, A. ovale, A.
pacae

Pilosa

Myrmecophagidae

Tamandua mexicana (de Saussure) A. calcaratum

Tamandua tetradactyla Linnaeus A. nodosum

(does not occur in Mexico)
Myrmecophaga tridactyla Linnaeus
(does not occur in Mexico)

A. nodosum

Primates

Hominidae

Homo sapiens Linnaeus A. cajennense, A. coelebs, A. inornatum, A. dissimile, A.
imitator, A. ovale

Rodentia

Erethizontidae

Sphiggurus mexicanus (Kerr) A. longirostre

Cricetidae

Sigmodon hispidus Say & Ord A. inornatum

Sciuridae

Squirrel A. cajennense

Sciurus aureogaster (Cuvier) A. imitator
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Although records of Amblyomma exist for 30 of Mexico’s 32 federal entities, information about the geographic
distribution of particular species is scattered and scarce. Currently, the states of Chiapas, Tamaulipas and Veracruz
possess the richest amblyommine faunas, with 14, 11 and 10 species, respectively, followed by Jalisco, Oaxaca,
Tabasco and Yucatán, with eight species each. By contrast, in some states the genus is represented by just a single
species, i.e., Baja California, Baja California Sur, and Distrito Federal, where the only records are of the seemingly
ubiquitous A. cajennense. In other cases (A. elaphense on Colubridae in Chihuahua, A. calcaratum and A. nodosum
on Myrmecophagidae in Veracruz), tick records are isolated or confined to a limited range of hosts, suggesting
either insufficient collecting or extreme host specificity. In the present work, we supply new locality records for 19
Mexican states, increasing the mean number of species per state from 4.9 to 5.16. The greatest diversity of Ambly-
omma species (10) was found on Bos taurus, while A. cajennense was recorded from the broadest range of hosts
(18).

In Mexico, members of the genus Amblyomma may be found on all classes of terrestrial vertebrates. Thus, a
group of five species (A. dissimile, A. elaphense, A. rotundatum, A. sabanerae, A. scutatum) is chiefly associated
with amphibians and reptiles. Most other Amblyomma species appear to be specific to certain orders of mammals,
e.g., Artiodactyla (A. pecarium), Cingulata (A. auricularium), Pilosa (A. calcaratum, A. nodosum). Amblyomma
coelebs and A. ovale have been recorded from Perissodactyla and Carnivora, respectively; however, we also have
records of these species from Artiodactyla. Nymphs of A. longirostre parasitize birds, which carry this stage well
outside the range of the rodents that are the principal hosts of adults (Fairchild et al. 1966). Although we lack Mex-
ican host data for some tick species that are known to occur in this country, principal hosts of these species have
been listed by Camicas et al. (1998) and Guglielmone et al. (2003): Reptilia for A. humerale and A. tuberculatum;
Perissodactyla for A. multipunctum; Aves (larvae and nymphs) and Carnivora (adults) for A. tigrinum; and Pilosa
for A. varium.

Only two of the 26 Amblyomma species (A. americanum and A. elaphense) have Nearctic affinities. Other spe-
cies (e.g., A. nodosum, A. longirostre, A. pecarium, A. sabanerae) are confined to the Neotropical Region. How-
ever, there is a third group of species whose distribution encompasses both zoogeographic realms; among the
species in this group are A. auricularium, A. cajennense, A. dissimile, A. imitator, A. inornatum, A. maculatum, A.
ovale, A. parvum, and A. scutatum. Amblyomma triste was formerly thought to be an exclusively Neotropical tick,
since there was no convincing evidence of its presence in Mexico (Guglielmone et al., 2003), but Guzmán-Cornejo
et al. (2006a) provided bona fide records of this species from the northern states of Coahuila and Sonora, which are
well within the Nearctic Region. Recently, Mertins et al. (2010) described additional Coahuila collections, plus one
from the state of Durango, also in northern Mexico. Examination of new and previously misidentified collections
of A. triste has demonstrated that further foci of this species exist in southeastern Arizona and southwestern Texas
(Mertins et al. 2010).

Our knowledge of Mexican Amblyomma is still far from complete because so many potential hosts remain to
be examined and collections have yet to be made in large areas of the country. Thus, the CNAC collections, which
are the finest in Mexico, contain only 18 species: A. americanum, A. auricularium, A. calcaratum, A. cajennense,
A. coelebs, A. dissimile, A. imitator, A. inornatum, A. maculatum, A. longirostre, A. nodosum, A. ovale, A. pacae, A.
pecarium, A. parvum, A. sabanerae, A. scutatum and A. triste. There is an urgent need for further systematic col-
lecting of host vertebrates and their parasites. Such collections will facilitate studies of tick ecology, biogeography,
host-parasite coevolution, and zoonotic infections. 

Acknowledgments

We thank Jesús Lugo Aldana, Ivette Ruíz Boijseauneau and Roselia Garduño for preparing our color plates.
Thanks also to Unidad de Información para la Biodiversidad (UNIBIO) and Susana Guzmán Gómez for the use of
their Leica equipment (a Z16 APO-A microscope, a DFC490 camera, and the Leica Application Suite program).
This paper is dedicated to the memory of Dr. Anita Hoffmann (1919-2007), the mother of Mexican acarology and
a continuing inspiration to her colleagues and students at UNAM.



GUZMÁN-CORNEJO ET AL.36  ·   Zootaxa 2998  © 2011 Magnolia Press

References

Aldán, E.C., Torres, I.L., Andrade, D.M.G. Sarabia, D.O. & Quintero, M.M.T. (2003) Identification of ecto and endoparasites in
Baird’s tapir (Tapirus bairdii), in Chiapas, Mexico. Tapir Conservation, 12, 17–21.

American Ornithologists’ Union. (1998) Check-list of North American Birds. The Species of Birds of North America from the
Arctic through Panama, including the West Indies and Hawaiian Islands. American Ornithologists’ Union, Lawrence,
Kansas. 829 pp.

Aragão, H. & Fonseca F. Da. (1961) Notas de Ixodologia. IX. O complexo ovale do gênero Amblyomma. Memórias do Instituto
Oswaldo Cruz, 59, 131–148.

Barros-Battesti, D.M., Arzua, M. & Bechara, G.H. (2006) Carrapatos de Importância Médico-Veterinária da Região Neotropi-
cal: Um guia ilustrado para identificação de espécies. Vox/ICTTD-3/Butantan, São Paulo, 223 pp.

Bequaert, J.C. (1933) Contribution to the entomology of Yucatan. In The peninsula of Yucatan. Medical, biological, meteoro-
logical and sociological studies. Publications. Carnegie Institution of Washington, 29, 547–576.

Bequaert, J.C. (1938) Notes on the Arthropoda of medical importance in Guatemala. In Medical survey of the Republic of Gua-
temala. Publications. Carnegie Institution of Washington, 49, 223–228.

Bequaert, J.C. (1945) The ticks, or Ixodoidea, of the northeastern United States and eastern Canada. Entomologica Americana,
25, 73–225.

Bishopp, F.C. & Hixson, H. (1936) Biology and economic importance of the Gulf Coast tick. Journal of Economic Entomology,
29, 1068–1076.

Bishopp, F.C. & Trembley, H. (1945) Distribution and hosts of certain North American ticks. Journal of Parasitology, 31, 1–54.
Brumpt, E. (1933) Transmission de la fièvre pourprée des Montagnes Rocheuses par la tique américaine Amblyomma cajenn-

ense. Comptes Rendus des Séances de la Société de Biologie, 114, 116–119.
Burridge, M.J. & Simmons, L.A. (2003) Exotic ticks introduced into the United States on imported reptiles from 1962 to 2001

and their potential roles in international dissemination of diseases. Veterinary Parasitology, 113, 289–320.
Bustamante, M.E. & Varela, G. (1946) III.-Estudios de fiebre manchada en México.Hallazgo del Amblyomma cajennense natu-

ralmente infectado, en Veracruz. Revista del Instituto de Salubridad y Enfermedades Tropicales, 7, 75–78.
Calderon, L.C. & Reyna, R. (1980) Análisis del patrón de agregación de Boophilus microplus (Canestrini) y Amblyomma cajen-

nense (Fab.) (Acarida, Ixodidae) sobre bovinos en Acayucan, Veracruz. Folia Entomologica Mexicana, 45, 45.
Camacho, E.M.A. & Pérez-Lara, E. (2009) Ectoparásitos de iguana verde (Iguana iguana) y negra (Ctenosaura pectinata) en

condiciones de rianza intensiva en la costa de Oaxaca, México. Ciencia y Mar, 13, 15–22.
Camicas, J.-L., J.-P. Hervy, F. Adam & P.-C. Morel. (1998) Les Tiques du monde. Nomenclature, Stades décrits, Hôtes, Répar-

tition (Acarida, Ixodida). Éditions de l’Orstom, Paris. 233 pp.
Ceballos, G. & Márquez, L. (Eds) (2000) Las Aves de México en Peligro de Extinción. Comisión Nacional para el Conocimien-

toy Uso de la Biodiversidad, Fondo de Cultura Económica, Instituto de Ecología, UNAM, México, D.F. 430 pp.
Ceballos, G. & Oliva, G. (2005) Los mamíferos silvestres de México. Comisión Nacional para el Conocimiento y Uso de la Bio-

diversidad y Fondo de Cultura Económica, México, D. F. 981 pp.
Chavarría, C.M. (1941) Garrapatas determinadas en México. Caracteres genéricos de las más comunes. Revista del Instituto-

Pecuario, 1, 18–24.
Cooley, R.A. & Kohls, G.M. (1939) Amblyomma philipi a new tick from Texas and Mexico, with a key to known species of

Amblyomma in the United States. Public Health Reports, 54, 44–47.
Cooley, R.A. & Kohls, G.M. (1944) The genus Amblyomma (Ixodidae) in the United States. Journal of Parasitology, 30, 77–

111.
Degenhardt, W.G. (1986) The discovery of Aponomma elaphensis larvae (Acarina: Ixodidae) on Elaphe subocularis (Reptilia:

Colubridae). Southwestern Naturalist, 31, 111.
Delabra, V.G., Fragoso, H., Franco, R., Martínez, F., Ortiz, M., Ortiz, A., Osorio, J., Santamaría, M. & Soberanes, N. (1996)

Manual de identificación de las especies de garrapatas de importancia en México. Instituto Interamericano de Cooperación
para la Agricultura. Morelos, México, 89 pp.

Dugès, A. (1893) Un nuevo Ixodídeo. La Naturaleza. Periódico Científico de la Sociedad Mexicana de Historia Natural. 2da.
Serie, 2, 164–176.

Eads, R.B., Campos E.G. & Treviño, H.A. (1966) Quarantine problems associated with the importation of bananas from Mex-
ico. Journal of Economic Entomology, 59, 896–899.

Eads, R.B. & Borom, M. (1975) Host and distributional records for the tick Amblyomma inornatum (Banks) (Acarina: Ixodi-
dae), with descriptions of the immature stages. Journal of Medical Entomology, 12, 493–496.

Ernst, C.H. & Ernst, E.M. (1977) Ectoparasites associated with neotropical turtles of the genus Callopsis (Testudines, Emydi-
dae, Batagurinae). Biotropica, 9, 139–142.

Estrada-Peña, A., Guglielmone, A.A. & Mandgold, A.J. (2004) The distribution and ecological preferences of the tick Ambly-
omma cajennense (Acari: Ixodidae), an ectoparasite of humans and other mammals in the Americas. Annals of Tropical
Medicine and Parasitology, 98, 283–292.

Fairchild, G.B., Kohls, G.M. & Tipton, V.J. (1966) The ticks of Panama (Acarina: Ixodoidea). In Wenzel, R.L. & Tipton, V.J.
(Eds.), Ectoparasites of Panama. Field Museum of Natural History, Chicago, pp. 167–219.

Flores-Villela, O. (1993) Herpetofauna Mexicana: lista anotada de las especies de anfibios y reptiles de México, cambios tax-



 Zootaxa 2998  © 2011 Magnolia Press  ·   37THE AMBLYOMMA OF MEXICO

onómicos recientes y nuevas especies. Special Publications of the Carnegie Museum of Natural History, 17, 1–73.
Flores-Villela, O. & Canseco-Márquez, L. (2004) Nuevas especies y cambios taxonómicos para la herpetofauna de México.

Acta Zoológica Mexicana (Nueva Serie), 20, 115–144.
Gibson, W.W. & Carrillo, J.L.S. (1959) Lista de Insectos de la Colección Entomológica de la Oficina de Estudios Especiales, S.

A. G. Secretaría de Agricultura y Ganadería y Fundación Rockefeller, México D. F., 254 pp.
González-Cerón, F., Becerril-Pérez, C., Torres-Hernández, G., Díaz-Rivera, P., Santellano-Estrada, E., & Rosendo-Ponce, A.

(2009) Infestación natural por Amblyomma cajennense y Boophilus microplus en bovinos criollo lechero tropical durante
la época de lluvias. Agrociencia, 43, 577–584.

Gordillo-Pérez, G., Vargas, M., Solorzano-Santos, F., Rivera, A., Polaco, O. J., Alvarado, L., Muñoz, O. & Torres, J. (2009)
Demonstration of Borrelia burgdorferi sensu stricto infection in ticks from the northeast of Mexico. Clinical Microbiology
and Infectious Diseases, 15, 496–498.

Graham, O.H., Gladney, W.J. & Beltrán, L.G. (1975) Comparación de la distribución e importancia económica de Amblyomma
maculata (sic) Koch (Acarina: Ixodidae) en México y los Estados Unidos. Folia Entomológica Mexicana, 33, 66–67.

Guglielmone, A.A., Mangold, A.J. & Keirans, J.E. (1990) Redescription of the male and female of Amblyomma parvum
Aragão, 1908 and description of all stages of Amblyomma pseudoparvum sp. n. (Acari: Ixodidae: Ixodidae). Acarologia,
31, 143–159.

Guglielmone, A.A., Estrada-Peña, A., Keirans, J.E. & Robbins, R.G. (2003) Ticks (Acari: Ixodidae) of the Neotropical Zoogeo-
graphic Region. Special Publication, International Consortium on Ticks and Tick-borne Diseases, Atalanta, Houten, The
Netherlands, 173 pp.

Guglielmone, A.A., Robbins, R.G., Apanaskevich, D.A., Petney, T.N. Estrada-Peña, A., Horak, I.G., Shao, R. & Barker, S.C.
(2010) The Argasidae, Ixodidae and Nuttalliellidae (Acari: Ixodida) of the world: a list of valid species names. Zootaxa,
2528, 1–28.

Guzmán-Cornejo, C., Pérez, T.M., Nava, S. & Guglielmone, A.A. (2006a) Confirmation of the presence of Amblyomma triste
Koch, 1844 (Acari: Ixodidae) in Mexico. Systematic and Applied Acarology, 11, 47–50.

Guzmán-Cornejo, C., Pérez, T.M. Nava, S. & Guglielmone, A.A. (2006b) First records of the ticks Amblyomma calcaratum and
A. pacae (Acari: Ixodidae) parasitizing mammals of Mexico. Revista Mexicana de Biodiversidad, 77, 123–127.

Hoffmann. A. (1946) Amblyomma boneti n. sp. de México (Acarina: Ixodidae). Revista del Instituto de Salubridad y Enferme-
dades Tropicales, 7, 207–220.

Hoffmann, A. (1950) Presencia en México de Amblyomma curruca Schulze 1936. Anales de la Escuela Nacional de Ciencias
Biológicas, 6, 78–80.

Hoffmann, A. (1961) Artrópodos mexicanos de interés médico y veterinario. Productos DDT, S. A. México D. F. 63 pp.
Hoffmann, A. (1962) Monografía de los Ixodoidea de México, I Parte. Revista de la Sociedad Mexicana de Historia Natural,

23, 191–307.
Hoffmann, A. & López-Campos, G. (2000) Biodiversidad de los ácaros en México. Fideicomiso Fondo para la Biodiversidad,

México D. F., 230 pp. U. S. Bulletin of the Bureau of Entomology, 106, 1–230.
Hoffmann, A., Bassols, I. & Méndez, C. (1972) Nuevos hallazgos de ácaros en México. Revista de la Sociedad Mexicana de

Historia Natural, 33, 151–159.
Hoffmann, A., López-Campos, A.G. & Vázquez-Rojas, I.M. (2004) Los Artrópodos de las cavernas de México. In Llorentes-

Bousquetes, J.E., Morrone, J. J., Yañez, O. & Vargas, I. (Eds). Biodiversidad, Taxonomía y Biogeografía de Artrópodos de
México. Universidad Nacional Autónoma de México y Comisión Nacional para el Conocimiento y Uso de la Biodiver-
sidad. México D. F., pp. 229–326.

Hoffmann, C.C. (1925) La fiebre manchada de Choix. Memoria preliminar. Boletín del Departamento de Salubridad Pública,
1, 33–37. 

Jones, E.K., Clifford, C.M., Keirans, J.E. & Kohls, G.M. (1972) The ticks of Venezuela (Acarina: Ixodoidea) with a key to the
species of Amblyomma in the Western Hemisphere. Brigham Young University Science Bulletin, Biological Series 17, 1–
40.

Keirans, J.E. (1982) The tick collection (Acarina: Ixodidae) of the Hon. Nathaniel Charles Rothschild deposited in the Nuttall
and general collections of the British Musem (Natural History). Bulletin of the British Museum of Natural History, Zoology
Series, 42, 1–36.

Keirans, J.E. (1985) George Henry Falkiner Nuttall and the Nuttall tick catalogue. U. S. Department of Agriculture, Agricul-
tural Research Service, Miscellaneous Publication, (1438) 1785 pp.

Keirans, J.E. & Durden, L.A. (2001) Invasion: exotic ticks (Acari: Argasidae, Ixodidae) imported into the United States. A
review and new records. Journal of Medical Entomology, 38, 850–861.

Koch, C.L. (1844) Systematische Übersicht über die Ordnung der Zecken. Archiv für Naturgeschichte, 10, 217–239.
Kohls, G. (1958) Amblyomma imitator, a new species of tick from Texas and Mexico, and remarks on the synonymy of A.

cajennense (Fabricius) (Acarina-Ixodidae). Journal of Parasitology, 44, 430–433.
Macías-Valadez, S. (1923) Ensayo de una monografía sobre ixódidos mexicanos vulgo garrapatas. Memorias de la Sociedad

Científica ‘Antonio Alzate’, 41, 197–216.
Maquivar, F. (1938) La garrapata en el estado de Veracruz. Revista Mexicana de Medicina Veterinaria y Zootecnia, 2, 29–30.
Medina-Sánchez, A., Bouyer, D.H., Alcantara-Rodríguez, V., Mafra, C., Zavala-Castro, J., Whitworht, T., Popov, V. L., Fernán-

dez-Salas, I. & Walker, D.H. (2005) Detection of a typhus group Rickettsia in Amblyomma ticks in the State of Nuevo



GUZMÁN-CORNEJO ET AL.38  ·   Zootaxa 2998  © 2011 Magnolia Press

Leon, Mexico. Annals of the New York Academy of Sciences, 1063, 327–332.
Meleney, W.P. (1975) Arthropod parasites of the collared peccary, Tayassu tajacu (Artiodactyla: Tayassuidae), from Mexico.

Journal of Parasitology, 61, 530–534.
Mertins, J.W., Moorhouse, A.S., Alfred, J.T. & Hutcheson, H.J. (2010) Amblyomma triste (Acari: Ixodidae): new North Ameri-

can collection records, including the first from the United States. Journal of Medical Entomology, 47, 536–542.
Nava, S., Guglielmone, A. A. & Mangold, A. J. (2009) An overview of systematics and evolution of ticks. Frontiers in Biosci-

ence, 14, 2857–2877.
Neumann, L.G. (1899) Revisión de la famille des Ixodidés (3e mémoire). Mémoires de la Société Zoologique de France, 12,

107–294.
Neumann, L.G. (1901) Revision de la Famille des Ixodidés (4e mémoire). Mémoires de la Société Zoologique de France, 14,

249–372.
Neumann, L.G. (1911) Ixodidae. Das Tierreich, (26), xvi + 169 pp. 
Oliveira, K.A., Pinter, A., Medina-Sánchez, A., Boppana, V.D., Wikel, S.K. Saito, T.B., Shelite, T., Blanton, L., Popov V., Teel,

P.D., Walker, D. H., Galvao, M.A.M., Mafra, C. & Bouyer, D.H. (2010) Amblyomma imitator ticks as vectors of Rickettsia
rickettsii, Mexico. Emerging Infectious Diseases, 16, 1282–1284.

Paredes-León, R. (2003) Análisis preliminar de los ácaros ectoparásitos de la iguana negra (Ctenosaura pectinata) en una
población silvestre del estado de Oaxaca. In: Reynoso, V. H., Medina, M. W., Ponce, R. R. (Eds.), VI Taller Nacional sobre
iguanas. Subcomité técnico Consultivo para el manejo y aprovechamiento Sustentable de las Iguanas en México, México
D. F., pp. 65–74.

Paredes-León, R., García-Prieto, L., Guzmán-Cornejo, C., León Règagnon, V. & Pérez, T. M. (2008) Metazoan parasites of
Mexican amphibians and reptiles. Zootaxa, 1904, 1–166.

Pearse, A.S. (1936) Parasites from Yucatan. Publications. Carnegie Institution of Washington, 457, 45–59.
Quintero, M.T. & Ramírez, G.A. (2008) An Isolated case of a nymph of Amblyomma dissimile in humans. Proceedings of the VI

International Conference on Ticks and Tick-borne Pathogens. Buenos Aires, Argentina, p. 292.
Quintero, M.T., Acevedo H.A. & Gaitán, R. (1990) Ácaros ectoparásitos en serpientes de México. Memorias del V Simposio

Nacional de Entomología Medica y Veterinaria, Sociedad Mexicana de Entomología, Oaxaca, México, pp 1–4.
Quintero, M.T., Vargas, M., Hernández, B.S., García, P. & Otero, N.J. (2001) Ectoparasitic mites on Heteromys gaumeri in the

south of Yucatán, Mexico. In: Halliday R. B., Walter, D. E., Proctor, H.C., Norton, R.A. & Colloff, M.J. (Eds.), Acarology:
Proceedings of the 10th International Congress. CSIRO, Melbourne, pp. 583–585.

Quintero, M.T., Santiago, L.H., Servín, E., Gutiérrez, S. & Juárez, V.G. (2008) Data on ticks of reptiles used as pets. Proceed-
ings of the VI International Conference on Ticks and Tick-borne Pathogens. Buenos Aires, Argentina, p. 290.

Ramírez-Pulido, J., Castro-Campillo, A., Arroyo-Cabrales, J. & Cervantes, F.A. (1996) Lista taxonómica de los mamíferos ter-
restres de México. Ocasional Papers of the Museum of Texas Tech University, 158, 1–62.

Ramírez-Pulido, J., Arroyo-Cabrales, J. & Castro-Campillo, A. (2005) Estado actual y relación nomenclatural de los mamíferos
terrestres de México. Acta Zoológica Mexicana (nueva serie), 21, 21–82.

Roberts, R. (1934) Some insects collected in Mexico, mostly in association with man and animals or animal products. Journal
of the New York Entomological Society, 42, 249– 262.

Robinson, L.E. (1926) Ticks. A monograph of the Ixodoidea. Part IV. The genus Amblyomma. Cambridge at the University
Press, London, 302 pp.

Romero-Castañón, S., Ferguson, B.G., Güiris, D., Gonzalez, D., López, S., Paredes, A. & Weber, M. (2008) Comparative para-
sitology of wild and domestic ungulates in the Selva Lacandona, Chiapas, México. Comparative Parasitology, 75, 115–
126.

Sonenshine, D.E. (1991) Biology of Ticks. Volume I. Oxford University Press, New York, xix + 447 pp.
Sundman, J.A. (1965) A case of gynandromorphism in Amblyomma imitator (Acarina: Ixodidae). Annals of the Entomological

Society of America, 58, 592.
Tovar, R.M. (1944) Existencia del Dermacentor parumapertus Neumann, Amblyomma inornatum Banks y Amblyomma macu-

latum Koch en México. Revista del Instituto de Salubridad y Enfermedades Tropicales, 5, 293–295.
Vargas, L. (1955) Relación del papel patógeno de las garrapatas y listas de las especies mexicanas. Gaceta Médica de México,

85, 489–502.
Voltzit, O.V. & Keirans, J.E. (2002) A review of Asian Amblyomma species (Acari, Ixodida, Ixodidae). Acarina, 10, 95–136.
Wharton, G.W. (1938) X Acarina of Yucatan caves. Publications. Carnegie Institution of Washington, 491, 137–152.
Whitaker, J.O. & Morales-Malacara, J.B. (2005) Ectoparasites and other associates (ectodytes) of mammals of Mexico. In: San-

chez-Cordero, V. & Medellin R. (Eds.), Contribuciones mastozoologicas en homenaje a Bernardo Villa. Instituto de
Biología, UNAM; Instituto de Ecología, UNAM; CONABIO. México D. F. pp: 535–666.

Wilson, D.E. & Reeder, D. M. (2005) Mammal species of the world: A taxonomic and geographic reference. Smithsonian Insti-
tution Press, American Society of Mammalogists. Washington, D.C., 2142 pp.

Woodham, C.B., González-Origel, A., López-León, A. & Guereña-Morales, R. (1983) Progress in the eradication of Boophilus
ticks in Mexico 1960–80. World Animal Review, 48, 18–24. 

Zavala-Velázquez, J.E., Zavala-Castro J.E., Vado-Solís, I., Ruiz-Sosa, J.A. Moron, C. G., Bouyer D.H. & Walker, D.H. (2002)
Identification of Ctenocephalides felis fleas as a host of Rickettsia felis, the agent of a spotted fever rickettsiosis in Yuca-
tán, Mexico. Vector- borne and Zoonotic Diseases, 2, 69–75. 


