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Interrelationship between Ectoparasites and Wild Rodents from
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Infestation parameters and indices of mites, ticks and fleas associated with wild rodents from northeastern
Buenos Aires Province, Argentina, were studied. Host species similarity was also analyzed in relation to their
ectoparasites. Fifty-five rodents were captured from January 2000 to March 2001. In total, 1,022 ectoparasites were
collected and three ectoparasite-host associations were new records. However, this is the first study on Craneopsylla
minerva wolffhuegeli infesting parameters. Ectoparasite total mean abundance and total prevalence were higher in
Holochilus brasiliensis (MA = 47.7; P = 100%) and Scapteromys aquaticus (MA = 25.4; P = 95.4%), meanwhile
specific richness and diversity were higher in Oligoryzomys flavescens (S = 6; H = 1.3) and Akodon azarae (S = 4;
H = 1.0). On the other hand, the only individual of  Calomys laucha was not parasited. S. aquaticus-H. brasiliensis,
which preferred similar microhabitats, shared the same ectoparasite species (Css = 100). Whereas, A. azarae, which
was mostly associated with grassland, showed the highest difference with the other hosts (Css < 0.4). Considering
every ectoparasite species, H. brasiliensis showed the highest mean abundance, prevalence and preference. The
results suggest that the particular characteristics of this rodent would give it better possibilities not only of being
infested by ectoparasites, but also of transmitting them to its progeny.
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The Order Rodentia comprises the most abundant and
diverse mammals in South America (Reig 1981). However,
92 of the 372 species of mammals known in Argentina are
sigmodontinae rodents (Galliari et al. 1996). Particularly in
Buenos Aires Province, an important number of wild ro-
dent species have been recorded from the marginal  forest
along La Plata and Paraná rivers (Massoia 1961, Olrog &
Lucero 1981, Redford & Eisenberg 1992, Sánchez López
1998). Like most of the eutherian mammals, rodents are
associated with ectoparasites belonging to different spe-
cies of Acari and Insecta. In Argentina there are relatively
few records of ectoparasites of wild rodents where mites,
ticks and fleas are studied simultaneously (Castro et al.
1987, Lareschi 1996, 2000, Liljesthröm & Lareschi 2002).
Early researches were primarily lists of hosts and their
ectoparasite species and taxonomic studies, but little has
been published about the ectoparasite infestation param-
eters. In the past ten years, several studies have quanti-
fied the host-ectoparasite relationship and contribute im-
portant information on this subject. The most relevant
researches were obtained from Punta Lara (Lareschi 1996,
2000) and Berisso (Liljesthröm & Lareschi 2002) in
Buenos Aires Province and Villa Elisa in Entre Ríos Prov-
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ince (Abba et al. 2001). In the present study infestation
parameters of mites, ticks and fleas associated with wild
rodents from northeastern Buenos Aires Province, Ar-
gentina, are analyzed. Host species similarity is also stud-
ied in relation to their ectoparasites.

MATERIALS AND METHODS

The study area is located in Ramallo (33°32’S;
59°52’W) and San Nicolás cities (33°20’S; 60°13’W), on
the coastal fringe of the Paraná River in Buenos Aires
Province, Argentina. It is situated in an ecotonal area be-
tween Guianan-Brazilian and Patagonian zoogeographic
Neotropical subregions (Ringuelet 1961), where the cli-
mate is temperate humid-mesothermal, with an undefined
rainy season and scarce incidence of freezing conditions
(Cabrera & Dawson 1944, Dascanio et al. 1994). In this
area there are xeromophic woods with trees and shrubs
and along the coast there is riverine marshland where
rushes are dominant.

The rodents were captured from January 2000 to March
2001 using a rectangular grid with 100 trap stations (10 X
10) 10 m apart (Cueto et al. 1995) and a Kuns-Massoia
live-trap-type (7.5 cm in width, 15 cm in length and 8 cm in
height) was placed at each station. Traps were baited with
bread and eatable oil. Captures were realized in accor-
dance with regulations and policies from Dirección de
Administración y Difusión Conservacionista del Mi-
nisterio de Asuntos Agrarios de la Provincia de Buenos
Aires, Argentina. Then, the rodents were carried to the
laboratory where they were killed by inhalation of a lethal
dose of sulfuric ether and preserved in individual nylon
bags with 10% formol. The ectoparasites were recovered
by hand from the host coat with magnifying lens and pre-
served in 70% ethanol. They were mounted on permanent
slides following the conventional techniques for each
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group. Mites were identified following Furman (1972) and
Strandtmann and Wharton (1958) keys and descriptions,
ticks following Boero (1957) and fleas following Hopkins
and Rothschild (1956), Johnson (1957), Smit (1987) and
Linardi and Guimarães (2000). Representative specimens
of host and ectoparasite species were housed in the De-
partments of  Vertebrate Zoology and Entomology, La Plata
Museum, Argentina, respectively. Rodents were identi-
fied by investigators from the above mentioned museum
on the basis of their morphological characteristics. For
every host species the following indices and parameters
were calculated: ectoparasite specific richness (S = num-
ber of species), Shannon specific diversity index [H = -∑
(pi ln pi)], mean abundance (MA = total number of indi-
viduals of a particular parasite species in a sample of a
particular host species/total number of hosts of that spe-
cies, including both infected and non-infected hosts) and
prevalence [P = (number of hosts infected with one or
more individuals of a particular parasite species/the num-
ber of hosts examined for that parasite species) x 100]
(Begon et al. 1988,  Bush et al. 1997). Host preference was
studied by means of the specific index (SI = number of
ectoparasites of a particular species in a particular host
species X 100/sum of number of ectoparasites of that spe-
cies in all host species) (Marshall 1981). The similarity
between host species, considering ectoparasite presence/
absence, was analyzed by using  Css Sorensen index
(Css = 2C/S1 + S2) (Morales & Pino 1987).

RESULTS

Fifty-five wild rodents were captured (Muridae,
Sigmodontinae). Scapteromys aquaticus Thomas, 1920
was the most abundant species (40%) followed by Akodon
azarae (Fischer, 1829) (30.9%), Oligoryzomys flavescens
(Waterhouse, 1837) (14.5%), Holochilus brasiliensis
(Desmarest, 1819) (12.7%) and Calomys laucha (Fischer,
1814)  (1.8%). In total 1,022 ectoparasites belonging to
the following species were identified: Acari,
Parasitiformes, Laelapidae: Laelaps manguinhosi
Fonseca, 1935, Laelaps paulistanensis Fonseca, 1935,

Androlaelaps fahrenholzi (Berlese, 1911), Androlaelaps
rotundus (Fonseca, 1935), Mysolaelaps microspinosus
Fonseca, 1935 and Gigantolaelaps mattogrossensis
(Fonseca, 1939); Ixodidae: Ixodes loricatus Neumann,
1899; Insecta, Siphonaptera, Stephanocircidae
Craneopsylla minerva wolffhuegeli (Rothschild, 1909);
Rhopalopsyllidae: Polygenis (Neopolygenis) atopus (Jor-
dan & Rothschild, 1922) and Polygenis (Polygenis)
rimatus (Jordan, 1932) (Table I).

The only C. laucha individual captured was not in-
fested. Comparing presence/absence of ectoparasite
species on every host species, S. aquaticus and H.
brasiliensis showed the highest similarity (Css = 100%),
meanwhile A. azarae, in comparison with every remaining
host, showed the lowest values (vs both S. aquaticus
and H. brasiliensis Css = 44.4%; vs O. flavescens Css =
20%). However, S. aquaticus-O. flavescens and H.
brasiliensis-O. flavescens (both pairs Css = 73%) exhib-
ited intermediate values. O. flavescens (S  = 6; H = 1.3) and
A. azarae (S = 4; H = 1.1) showed the highest ectoparasite
diversity index, while S. aquaticus exhibited the lowest
one (H = 0.6; S = 5) and H. brasiliensis showed intermedi-
ate values (S = 5; H = 0.8). Mean abundance and preva-
lence of every ectoparasite in every host species are
showed in Table II. H. brasiliensis and S. aquaticus ex-
hibited the highest total mean abundance and total preva-
lence. L. manguinhosi showed the highest values of these
both parameters on S. aquaticus and H. brasiliensis, A.
rotundus on A. azarae and M. microspinosus on O.
flavescens. Five of the ten species recorded in this study
were associated with two or more host species and they
all preferred H. brasiliensis, although the values of every
ectoparasite specific index were also high on  S. aquaticus,
except for G. mattogrossensis (Table III).

DISCUSSION

Most of the host-ectoparasite associations recorded
in this study have already been mentioned, except for L.
manguinhosi-A. azarae, C. m. wolffhuegeli-S. aquaticus
and C. m. wolffuegeli-H. brasiliensis which are recorded

TABLE I

Number and species of ectoparasites associated with wild rodents from northeastern Buenos Aires Province, Argentina

         Examined rodents

Scapteromys Akodon Oligoryzomys Holochilus
aquaticus azarae flavescens brasiliensis Total

Ectoparasites n = 22 n = 17 n = 8 n = 7 n = 55

Laelaps manguinhosi 477 1 2 254 734
L. paulistanensis  -  - 11  - 11
Andsrolaelaps fahrenholzi 38 13  - 24 75
A. rotundus  - 51  -  - 51
Mysolaelaps micropinosus  -  - 21  - 21
Gigantolaelaps mattogrossensis 1  - 5 38 44
Ixodes loricatus  - 22  -  - 22
Craneopsylla  m. wolffhuegeli 21  - 1 9 31
Polygenis (N.) atopus 23  -  - 9 32
P. (P.) rimatus  - 1  -  - 1

Total 560 88 40 334 1022
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for the first time in Argentina. However, the subspecies
C. m. minerva, next to C. m. wolffhuegeli, has been previ-
ously mentioned infesting  S. aquaticus in Delta of Paraná
river and H. brasiliensis in Jujuy Province (Hopkins &
Rothschild 1956, Johnson 1957, Autino & Lareschi 1998).
Considering that early researches on C. m. wolffhuegeli
are lists of host species and their geographical distribu-
tion, then, this is the first study on its infesting param-
eters.

 Concerning C. laucha ectoparasites, although many
species infesting this host have been mentioned in Buenos
Aires Province, little is known about their ecological pa-
rameters, suggesting the need of further investigations
on this subject. Comparing presence/absence of ectopara-
sites associated with every host species in this study,
A. azarae showed the least similarity with every other
rodent species. In contrast with the remaining rodents,
which are associated with aquatic microhabitats, A. azarae
is mostly associated with grassland, where seeds are domi-
nant (Bonaventura et al. 1991). However, the remaining
host rodents which have similar ecological and ethologi-

cal characteristics, showed higher similarities in relation
to their ectoparasite species and particularly H. bra-
siliensis and  S. aquaticus, the most semiaquatic rodents
(Massoia & Fornes 1964, Massoia 1976), showed the same
five ectoparasite species, although all of them preferred
the first host species. Not only considering that some
developmental stages of ticks and fleas take place in the
soil or host nest, but that also mites are sometimes col-
lected there, the results obtained show that the usage of
similar microhabitats would provide the hosts with better
possibilities of sharing the same ectoparasite species. Prior
studies on ectoparasites of wild rodents from Punta Lara
Buenos Aires Province, Argentina, also agree with these
results (Lareschi 1996).

Comparing the index and infestation parameter values
in every host species, the great abundance of L.
manguinhosi on S. aquaticus and H. brasiliensis influ-
enced their ectoparasite specific diversity index which
was lower than that in the remaining hosts; similar results
have been obtained on S. aquaticus from Punta Lara
(Lareschi  2000). However, H. brasiliensis showed the

TABLE II

Mean abundance (MA), standard deviation (SD) and prevalence (P %) of every ectoparasite associated with every wild rodent
species from northeastern Buenos Aires Province, Argentina

Hosts

Scapteromys Akodon Oligoryzomys Holochilus
aquaticus  azarae  flavescens  brasiliensis

Ectoparasites MA SD P(%) MA SD P(%) MA SD P(%) MA SD P(%)

Laelaps manguinhosi 21.7 20.2   90.9    0.1 0.2 5.8 0.2 0.6   12.5 36.3 43.5 100
L. paulistanensis  -  -  - - 1.4 1.7   37.5
Andsrolaelaps  fahrenholzi  1.7   2.0   68.2    0.8 1.2 35.3 -   3.4  3.8     85.7
A. rotundus  -  -  - 3 4.2 52.9  -
Mysolaelaps  micropinosus  -  -  -  - 2.6 4.3   37.5
Gigantolaelaps mattogrossensis<0.1   0.2     4.05  - 0.6 0.7 50   5.4  7.7 100
Ixodes  loricatus  -  -  -    1.3 2.7 23.5  -
Craneopsylla  m. wolffhuegeli   0.9   1.3   54.5  - 0.1 0.3   12.5   1.3  2.4     28.6
Polygenis (N.) atopus   1.0   1.3 50  -  -   1.3  1.5     57.1
P. (P.) rimatus  -  -  - 0.1 0.3 25

Total 25.4 20.2   95.4    5.1 4.7 76.5 4.6 4.8   85.7 47.7 49.7 100

TABLE III

Host species preference (SI) for every ectoparasite species associated with wild rodents from northeastern
Buenos Aires Province, Argentina

                                            Hosts

Scapteromys  aquaticus   Akodon azarae Oligoryzomys  flavescens Holochilus  brasiliensis

Ectoparasites
Laelaps manguinhosi 162.5 0.4 1.9 272.0
Andsrolaelaps  fahrenholzi 127.2 55.9  - 252.2
Gigantolaelaps mattogrossensis 5.0  - 78.8 678.7
Craneopsylla  m. wolffhuegeli 169.6  - 23.2 230.3
Polygenis (N.) atopus 173.3  -  - 215.0
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highest ectoparasite mean abundance, prevalence and
preference. The low abundance of this rodent recorded in
this study would be in relation to the difficulty for captur-
ing individuals of this species principally because of the
small size of the traps used. Besides, in previous studies
on this rodent from nearby localities, Massoia (1976) has
already noticed the above mentioned difficulty. Then, a
low number of captured individuals does not always sug-
gest a low abundance in the community.  H. brasiliensis
is morphologically, ecologically and ethologically well
adapted to aquatic environments and principally during
floods, individuals may be displaced along rivers and
streams and may colonize new habitats. This rodent in-
habits swamps, grasslands and other moist, unforested
areas from the coastal plains of Venezuela west into the
Guaianan lowlands, thence into suitable habitats in Bra-
zil, Uruguay, Paraguay, the Amazonian basin in Peru and
Bolivia, the Paraguay river basin in Bolivia, and in Argen-
tina the Paraná river basin until Buenos Aires Province.
(Hershkovitz 1955, Massoia 1976). Like other wild rodents,
under certain conditions and at certain times, individuals
multiply rapidly and become plagues locally known as
“ratadas” (Hershkovitz 1955). In Northern Argentina,
Llanos (1944 in Hershkovitz 1955) reported an Holochilus
species “ratada” which indicate a natural cyclic increase
of native populations. Since rodent captures were carried
out during a very important flood and H. brasiliensis
“ratada” in Buenos Aires and nearby Argentinean prov-
inces (Santa Fe and Entre Ríos) (Polop 2001), the results
obtained would be related to these events. Then during
the present study, the larger H. brasiliensis home range
in comparison with the remaining host species, would give
it better possibilities of being infested by ectoparasites
as an alternative host. However, the “ratadas” would also
benefit the ectoparasite transmission to its progeny, prin-
cipally concerning some laelapid species whose popula-
tion fluctuations follow the dynamics of the host popula-
tions (Lundqvist 1985). Finally, as ticks, mites and fleas
are among the most important vectors of pathogens that
cause diseases in human and domestic and wild animals
(Autino & Lareschi 1998, Lareschi & Mauri 1998), the re-
sults obtained suggest the need of further studies on this
subject in order to contribute to a better understanding of
the H. brasiliensis-ectoparasites relationship.
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