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Abstract

Ectoparasites were collected from seven puma (Puma concolor) and seven jaguar (Panthera onca) live-captures (each

representing six different animals) in the Paraguayan Chaco from 2002 to 2004. The same five species of ectoparasites were

recovered from both host species: the flea, Pulex simulans (total on both hosts combined = 30<, 49,), and the ticks, Amblyomma

cajennense (1<, 4,, 46 nymphs, 241 larvae), Amblyomma parvum (42<, 25,), Amblyomma tigrinum (1<, 7,, 34 larvae) and

Amblyomma triste (4<). There were no statistical differences between the prevalences (percent of hosts infested) for any of these

ectoparasite species between the two host species, and only P. simulans showed a significantly higher mean intensity (mean no.

of each ectoparasite species per infested host) on one of the host species (jaguar). Clearly, these two large carnivores share

similar ectoparasite faunas in the Paraguayan Chaco. However, both carnivores occupy large geographical distributions in the

New World and this study, combined with the few previous studies, suggests that their ectoparasite faunas differ slightly in

different parts of their respective ranges.
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1. Introduction

The puma (Puma concolor) and, to a lesser extent,

the jaguar (Panthera onca), are both widely distributed
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in the Americas. However, few data are available on the

ectoparasites associated with these large carnivores.

Previous records have addressed a particular ectopar-

asite group (e.g., fleas, chewing lice or ticks) or have not

been detailed. The most comprehensive studies have

involved ectoparasites of pumas (Florida panthers) in

FL, USA (Forrester et al., 1985; Wehinger et al., 1995).

Less detailed records of ectoparasites of pumas are
.
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available for selected regions of Brazil (Werneck, 1934;

Linardi and Guimarães, 2000; Labruna et al., 2002),

Mexico (Eckerlin, 2004) and Panama (Fairchild et al.,

1966).

No detailed studies of the ectoparasites of jaguars

have been published but a few records are available for

certain regions of Brazil (Linardi and Guimarães,

2000; Labruna et al., 2002), Costa Rica (Timm and

Price, 1994), Mexico (Eckerlin, 2004), Panama

(Fairchild et al., 1966; Tipton and Méndez, 1966),

Paraguay (Massi Pallarés and Benı́tez Usher, 1982)

and Venezuela (Jones et al., 1972).

In this study, a live-trapping, radio-collaring study

of both pumas and jaguars in the Paraguayan Chaco,

allowed ectoparasites to be collected from a sample of

these animals inhabiting the same general habitat.

2. Methods

All seven pumas and three of the jaguars were

captured on the Faro Moro Ranch, Boquerón (228300S,

608300W) and three jaguars were captured in or near the

Defensores del Chaco National Park, Chaco (208S,

598400W) in western Paraguay. Pumas and jaguars were

captured using trained hounds and immobilized with a

combination of ketamine hydrochloride (10 mg/kg) and

xylazine sulphate (1 mg/kg). Once immobilized, the

felids underwent physical examination, were fitted with

a radio transponder, and were examined for ectopar-

asites. Ticks and fleas were collected by hand and/or

with a flea comb, and were stored in isopropyl alcohol.

The capture protocol was reviewed by the Paraguayan

Ministry of Natural Resources and the appropriate

permits were obtained.
Table 1

Ectoparasites collected from pumas and jaguars in the Paraguayan Chaco

Ectoparasite species Pumas (n = 7)

Prevalencea Mean intensitya Totalb

Flea

Pulex simulans 100 4.3 17<, 1

Ticks

Amblyomma cajennense 86 36.7 3,, 30

Amblyomma parvum 100 6.7 34<,13

Amblyomma tigrinum 57 8.0 1,, 31

Amblyomma triste 14 1.0 1<

a Prevalence, percent of hosts infested; mean intensity, mean per infes
b N: Nymphs, L: larvae.
For identification purposes, fleas were cleared in

10% potassium hydroxide, dehydrated through an

ethanol series, further cleared in xylene, slide-mounted

in Canada balsam, and identified using Smit (1957) and

Hopla (1980). Surface dried (from ethanol storage)

adult and nymphal ticks were identified using Cooley

and Kohls (1944), Fairchild et al. (1966), Jones et al.

(1972), Guglielmone et al. (1990), Keirans and Durden

(1998) and Estrada-Peña et al. (2005). Tick larvae were

cleared in lactophenol, slide-mounted in Hoyer’s

medium and identified using Cooley and Kohls

(1944), Guglielmone et al. (1990) and Estrada-Peña

et al. (1993, 2005). Voucher flea specimens from this

study are deposited in the Department of Biology

(general ectoparasite collection) (accession numbers L-

3312 through L-3325) and voucher ticks are deposited

in the U.S. National Tick Collection (accession

numbers RML123653 through RML123668), both at

Georgia Southern University.

Infestation parameters calculated for each ectopar-

asite species parasitizing each host species were

prevalence (percent of hosts infested) and mean

intensity (mean per infested host) following Bush et al.

(1997). Prevalences and mean intensities for each

ectoparasite species were compared statistically

between host species using Chi-squared (with

Bonferroni adjustment) and single factor ANOVA

tests, respectively.

3. Results

Seven puma captures and seven jaguar captures,

each representing six different animals, were sampled

for ectoparasites (Table 1). With the exception of one
, 2002–2004

Jaguars (n = 7)

Prevalencea Mean intensitya Totalb

3, 43 16.3 13<, 36,

N, 187L 57 18.0 1<, 1,, 16N, 54L

, 57 5.0 8<, 12,
L 29 5.0 1<, 6,, 3L

14 3.0 3<

ted host; following Bush et al. (1997).

genbank:L-3312
genbank:L-3312
genbank:L-3325
genbank:RML123653
genbank:RML123668
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jaguar capture, ectoparasites were found during all

animal captures. The same flea species (Pulex

simulans) and the same four species of ticks

(Amblyomma cajennense, Amblyomma parvum,

Amblyomma tigrinum and Amblyomma triste) were

recovered from both pumas and jaguars (Table 1).

There were no statistical differences between infesta-

tion prevalences for any ectoparasite species between

the two animal species. Further, the only ectoparasite

that showed a significantly higher mean intensity

(P = 0.028) on one of the animal species (jaguar) was

P. simulans. Females of Pulex irritans and P. simulans

cannot currently be distinguished from each other

(Smit, 1957; Hopla, 1980) but, because all male fleas

were P. simulans, we assume that the females also

belonged to this species. Most of the adult ticks

recovered (67 of 84, or 80%) were A. parvum, 8 (9%)

were A. tigrinum, 5 (6%) were A. cajennense, and 4

(5%) were A. triste. All nymphal ticks (n = 30) were

identified as A. cajennense. Larval ticks were

identified as either A. cajennense (n = 241, or 88%)

or A. tigrinum (n = 34, or 12%) (Table 1).
4. Discussion

We report the first ectoparasite infestation para-

meters for a sample of pumas in South America and

the first for jaguars anywhere. In the Paraguayan

Chaco, the ectoparasite faunas of these two predators

was very similar (Table 1) with the same five

ectoparasite species occurring on both. The only

significant difference between any of the recorded

infestation parameters was that of a higher mean

intensity for P. simulans on jaguars. However, larger

host sample sizes may have revealed additional

statistical differences between infestation parameters

for some of the ectoparasites.

Collections of P. simulans from Paraguay are

significant because Hopla (1980) showed the dis-

tribution of this flea to cover much of the northern half

of South America approximately as far south as the

northern border of Paraguay. Our records of P.

simulans appear to be the first for Paraguay. The

more widespread P. irritans is also known to be

present in Paraguay, however (Hopla, 1980). Previous

records of fleas from pumas include Polygenis

tripopsis (normally, a rodent-associated flea) in Brazil
(Linardi and Guimarães, 2000), Pulex porcinus in

Mexico (Eckerlin, 2004), and the cat flea, Ctenoce-

phalides felis, in the USA (Florida) (Forrester et al.,

1985). Previous flea records from jaguars include C.

felis and P. irritans in Brazil (Linardi and Guimarães,

2000), P. porcinus in Mexico (Eckerlin, 2004), and C.

felis and Juxtapulex echidnophagoides in Panama

(Tipton and Méndez, 1966).

Four species of hard ticks (family Ixodidae) were

recorded during this study. Interestingly, the only

previously published tick record from either pumas or

jaguars in Paraguay that we could locate was for the

soft tick (family Argasidae), Ornithodoros rostratus,

from a jaguar in the Chaco region (Massi Pallarés and

Benı́tez Usher, 1982).

Most of the adult ticks collected from both animal

species were A. parvum which appears to be a

widespread tick in the neotropics (Fairchild et al.,

1966; Jones et al., 1972; Guglielmone et al., 1990).

This tick has been reported previously from Paraguay

on two species of carnivores—the coati (Nasua nasua)

and the crab-eating fox (Cerdocyon thous) (Whitaker

and Abrell, 1987).

A few of the adult ticks and most of the immatures

(nymphs and larvae) that we recorded from pumas and

jaguars were A. cajennense, a tick that occurs

throughout most of the neotropics and also in parts

of the southern nearctic region (Cooley and Kohls,

1944; Fairchild et al., 1966; Jones et al., 1972; Keirans

and Durden, 1998). This tick has veterinary impor-

tance as a livestock pest and veterinary-medical

importance as a vector of one or more rickettsial

agents (Sangioni et al., 2005). It has previously been

reported from pumas in Brazil (Labruna et al., 2002).

Adults of the remaining two species of ticks that we

recorded, A. tigrinum and A. triste, are known to

parasitize carnivores in the neotropics (Estrada-Peña

et al., 1993, 2005) but we could not locate any

previously published records from pumas or jaguars.

Other ixodid ticks previously reported from pumas

include: Amblyomma coelebs and undetermined

Amblyomma sp. larvae in Brazil (Labruna et al.,

2002), Amblyomma ovale in Panama (Fairchild et al.,

1966), and Amblyomma americanum, Amblyomma

maculatum, Dermacentor nitens, Dermacentor var-

iabilis, Ixodes affinis and Ixodes scapularis in the USA

(Florida) (Forrester et al., 1985; Wehinger et al.,

1995). Other ixodid ticks previously recorded from
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jaguars are: the southern cattle tick, Rhipicephalus

(Boophilus) microplus and undetermined Amblyomma

sp. immatures in Brazil (Labruna et al., 2002), A.

ovale, I. affinis, Ixodes boliviensis adults and

undetermined Amblyomma sp. nymphs in Panama

(Fairchild et al., 1966), and A. ovale and undetermined

Amblyomma sp. in Venezuela (Jones et al., 1972;

Hoogesteijn and Mondolfi, 1992).

Although none were recorded in this study,

chewing lice have been reported from pumas and

jaguars in some previous studies. The trichodectid

louse, Felicola felis, has been recorded from pumas in

various parts of its range (Werneck, 1934; Emerson

and Price, 1981) and also from the related felids

Oncifelis colocolo (pampas cat), Oncifelis geoffroyi

(Geoffroy’s cat), and Leopardus pardalis (ocelot)

(Emerson and Price, 1981). Further, Felicola oncae

was described from a jaguar in Costa Rica (Timm and

Price, 1994).

The ectoparasite faunas associated with pumas and

jaguars vary across the wide ranges of these two large

carnivores. Further studies are required in order to

better document these ectoparasites. Given the

increasing rarity of these carnivores, especially the

jaguar, in many regions, this will be not be an easy

challenge.
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