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FECUNDITY OF HOPLOPLEURA SCAPTEROMYDIS (PHTHIRAPTERA: ANOPLURA,
HOPLOPLEURIDAE), ECTOPARASITE OF SCAPTEROMYS AQUATICUS
(RODENTIA: MURIDAE) IN RÍO DE LA PLATA MARSHLANDS, ARGENTINA

Gerardo G. Liljesthröm and Marcela Lareschi
Centro de Estudios Parasitológicos y de Vectores (CEPAVE), calle 2 No. 584, 1900 La Plata, Argentina

ABSTRACT: Density and age structure of lice collected from captured Scapteromys aquaticus rodents were studied to estimate
the fecundity of Hoplopleura scapteromydis. The number of eggs with a visible embryo inside (E), nymphs (N), adult males
(AM), and adult females (AF) were recorded for each rodent. For the ith rodent, the fecundity of H. scapteromydis, F(i), was
estimated as F(i) 5 {[E(i) 1 N(i)]/2}/AF(i)/T, where T represents the period of preimaginal development (unknown and arbitrarily
considered as T 5 1), and the sex ratio of the preimaginal stages was supposed to be 1:1. In order to look for density-dependent
effects, F(i) was plotted against AM(i), this being an independent estimation of infrapopulation density. The number of rodents
suitable for AF and AM calculations was 38 (57% of the parasitized animals). Almost 95% had a low-to-moderate louse burden
(1 , AM , 30) and were captured every season, whereas only 3% had a heavy (61 , AM , 70, captured in winter) or very
heavy (AM . 80, captured in summer) louse burden. The extreme values of F were 0.63 and 18 (1.3 and 36 if both sexes were
considered). High-to-moderate F-values (F . 5) were estimated in only 5 rodents that exhibited low louse density, whereas low
F-values (F , 5) were found at all louse densities. Notwithstanding the tendency toward an inverse relationship between fecundity
and infrapopulation density, the correlation was not significantly different from 0.

The Anoplura are blood-sucking, relatively host-specific ec-
toparasites that have supremely exploited the pelage of their
mammalian hosts (Murray, 1986); their eggs, nymphs, and
adults are usually distributed on selected areas of their hosts
(Nilsson, 1981; Kim, 1985; Lareschi and Liljesthröm, 1999).
They typically reproduce and spend their whole lives on 1 or
more individual hosts of a given species, which, in turn, can
be colonized when physical contact occurs, for instance when
mothers suckle their young. The life strategy of these full-time
ectoparasites should tend to maximize the use of an individual
host through reduction of its generation time as well as its it-
eroparity (Lundqvist, 1988). Various studies have provided an
estimation of demographic parameters of some anopluran spe-
cies (Florence, 1921; Craufurd-Benson, 1941; Murray, 1986;
Ben-Yakir et al., 1994).
Considering mouse–louse interactions, the potential fecun-

dity of a louse species, as well as other demographic parame-
ters, could be greatly altered through behavioral and immune
host responses. Among other factors, this fecundity depends on
louse density, as demonstrated in laboratory experiments. Be-
havioral responses, like self and intersex grooming, produce
immediate louse mortality, whereas immune responses, both lo-
cal and systemic, present a temporal delay (Bell et al., 1962,
1982; Bell and Clifford, 1964; Nelson et al., 1977; Allen and
Nelson, 1982; Ratzlaff and Wikel, 1990; Ben-Yakir et al., 1994;
Volf, 1994). Due to this delay, when the louse rate of increase
is plotted against the infrapopulation density with the resulting
points being linked in a time series, the appearance of a clock-
wise spiral masks any density-dependent relationship.
In the Reserva Natural de Punta Lara, situated on the coastal

fringe of the Rı́o de La Plata, Buenos Aires province, Argen-
tina, 3 species of lice were identified. They belonged to the
Hoplopleura, and little is known about them, except for their
taxonomic and morphological descriptions (Lareschi, 1996;
Lareschi and Liljesthröm, 1999). Hoplopleura scapteromydis
Ronderos parasitizes the rodent Scapteromys aquaticus Thomas
(in Argentina the host was previousy treated as Scpateromys
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tumidus (Waterhouse)) (Durden and Musser, 1994; Castro and
Cicchino, 1998). In the abovementioned area, louse censuses
obtained from rodents trapped monthly in a period of 2 yr in-
dicated an overall prevalence of 45% and an aggregated distri-
bution of infrapopulations. It was also suggested that reproduc-
tion occurred throughout the year (Liljesthröm and Lareschi,
1998).
In the present work we estimate the fecundity of H. scapter-

omydis on the basis of the density and age structure of lice
collected from captured rodents and analyze the resulting esti-
mations in terms of density dependence. New data are also pro-
vided from rodents captured in recent years.

MATERIALS AND METHODS
The study area is situated on the coastal fringe of the Rio de La Plata

in the province of Buenos Aires, Argentina. It comprises an almost
rectangular region (1–6 km in width) parallel to the coast and approx-
imately 40 km in length, extending from Punta Colorada (Berazategui
county) in the NW (348469S, 58839W) to La Balandra (Berisso county)
in the SE (348569S, 578429W). Punta Lara (Ensenada county), Palo
Blanco, and Los Talas (Berisso county) are intermediate localities. The
area of interest belongs to the southern limit of the South American
subtropical humid forest (Cabrera and Dawson, 1944). The landscape
is a mixture of graminoid swamps and forested wetlands (Dascanio et
al., 1994). The climate is temperate humid–mesothermal, with an un-
defined rainy season and scarce incidence of freezing conditions. There
is an annual precipitation of 1,062 mm and a mean annual temperature
of 16.1 C (Dascanio et al., 1994).
Trapping was performed monthly in Punta Lara (from March 1990

to December 1991) and with seasonal frequency (during 1995) in Palo
Blanco, Los Talas, Puntra Colorada, and La Balandra. The trapping and
killing methods used were in accordance with regulations and policies
from the Dirección de Administración y Conservación de Recursos Na-
turales, Ministerio de Asuntos Agrarios, provincia de Buenos Aires.
Kuns–Massoia type live-traps for capture–recapture were left in the cap-
ture area for 24 hr. The rodents were captured alive, preanesthetized,
and carried to the laboratory where they were killed by inhalation of a
lethal dose of sulfuric ether. Afterward, the animals were frozen and
conserved in individual bags. The Anoplura were hand-collected by
examining the rodent skins with a magnification lens. For each rodent
we counted the total number of eggs containing an embryo (E), as well
as the number of nymphs (N), adult males (AM), and adult females
(AF).
The fecundity of H. scapteromydis on the ith rodent, F(i), was con-

sidered to be the number of females produced per adult female during
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FIGURE 1. Regression between the number of adult male lice,
AM(i), and adult female lice, AF(i), per rodent. FIGURE 2. Regression between the number of adult male lice, and

all post-egg stages, AM(i) 1 AF(i) 1 N(i), per rodent.

FIGURE 3. Distribution of infrapopulations of increasing louse den-
sity, represented by the number of adult male lice, AM(i), per rodent.

the period of preimaginal development, T. Assuming that the sex ratio
of the immature lice was 1:1, fecundity was calculated as F(i) 5 {[E(i)
1 N(i)]/2}/AF(i)/T. To ensure that F(i) was calculated during similar
time intervals in all infrapopulations, it was considered that T (unknown
and arbitrarily set as T 5 1) represented the immature developmental
period, so that only those rodents with at least 1 adult female and 1
nymph of H. scapteromydis were included in the analysis. It was further
assumed that T was not affected by seasonal temperatures. Finally, F(i)
values were related to independent estimations of the louse adult infra-
population density during T (see below).

RESULTS

A total of 129 S. aquaticus individuals were captured, 48%
of which were free from lice (62 individuals) and 52% of which
(67 individuals) were parasitized by H. scapteromydis. A total
of 3,774 lice (including eggs, nymphs, and adults) were col-
lected, and the louse burden (or infrapopulation density) distri-
bution was clumped, as shown by the elevated variance/mean
ratio of 125. Only 13 rodents (10% of the total) had infrapo-
pulation densities of more than 80 louse/host. The highest louse
burden observed (rodent code PBO30) was 503, 145 eggs and
358 nymphs and adults, representing 8% of the total number of
lice collected. Rodents free from lice, as well as individuals
with moderate or high louse burdens, were found in all seasons.
The number of rodents that were parasitized simultaneously

by nymphs and adults of H. scapteromydis (and used for esti-
mations of F and louse density) was 38 (30% of the total num-
ber of captured animals and 57% of those parasitized by H.
scapteromydis). The number of AM lice, was analyzed to de-
termine whether it was a good estimator of louse infrapopula-
tion density. The relationships between the number of AM lice
and the number of AF lice, as well as between the number of
AM lice and the total number of nymphs and adults, are shown
in Figures 1 and 2. In both cases, a good correlation (r 5 0.97;
P , 0.001) was found, so it was considered that AM was a
good estimator of louse density and independent of F. The fre-
quency distribution of those 38 parasitized rodents with respect
to the number of adult male lice per rodent is shown in Figure
3. Almost 95% had a low-to-moderate lice burden (between 1
and 30 lice were captured in all seasons), whereas only 3% had
a heavy (61–70 captured in winter) or very heavy (.80 cap-
tured in summer) louse burden.

The estimated values of fecundity are shown in Figure 4. The
minimum and maximum values were 0.63 and 18, respectively,
whereas only 3 values (7%) were higher than 10, the rest being
lower than 7. High-to-moderate F-values (F . 5) were esti-
mated in only 5 rodents that exhibited low louse density, while
low F-values (F , 5) were found at all louse densities. In spite
of the tendency toward an inverse relationship between fecun-
dity and infrapopulation density, the parametric and nonpara-
metric correlation coefficients r (Pearson) and r (Spearman),
respectively, were not significantly different from zero.

DISCUSSION

The potential fecundity of a louse species, as well as other
demographic parameters, could vary appreciably, depending on
factors such as the behavioral and immune responses of the host,
as shown in studies on the Polyplax serrata–Mus musculus system.
The behavioral responses (self or intersex grooming) produced
immediate mortality of lice (Bell et al., 1962; Bell and Clifford,
1964). The immune responses were slightly delayed and local
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FIGURE 4. Relationship between estimated fecundity, F(i), and the
number of adult male lice, AM(i), per rodent.

(Nelson et al., 1977; Bell et al., 1982), as well as systemic and
anamnesic, conferring resistance to the host, which in turn de-
pended on the genotype and the time of exposition to a certain
louse burden (Bell et al., 1982; Raztlaff and Wikel, 1990; Volf,
1994). In Polyplax spinulosa, a 31-kDa glycoprotein secreted by
the intestinal epithelium is capable of generating antibodies in the
host (Volf, 1994). Furthermore, experiments in which Pediculus
humanus humanus was fed on rabbits immunized with extracts of
the digestive tract of lice, resulted in a significant reduction of
both nymphal survival and female longevity and fecundity, as well
as in an increase in the length of the first nymphal stage, when
compared with the controls fed on naive rabbits (Ben-Yakir et al.,
1994). A delayed density-dependent mortality, acting on the rate
of increase of a given population, varies from being directly to
inversely density dependent, with periods in between when it is
approximately independent of density (Berryman, 1978). As a re-
sult, the correlation coefficient r between the rate of increase and
the population density is r ; 0. In the case of H. scapteromydis,
F is directly associated with the rate of increase, and the insignif-
icant correlations between F and the louse burden could be the
consequence of a delayed effect of host responses, possibly re-
ducing the potential fecundity as well as egg and nymphal surviv-
al.
These effects could contribute to the maintenance of louse

infrapopulations at low-to-moderate densities, as in the case of
H. scapteromydis (Liljesthröm and Lareschi, 1998). In the pre-
sent study, the very high louse burden found in 2 individual
rodents could have resulted from a positive rate of increase that
extended for a prolonged time, due perhaps to inefficient be-
havioral and/or immune responses. This increase allowed the
buildup of a dense infrapopulation. The inefficient responses
could in turn be the result of stress, as occurred in some M.
musculus that were so heavily parasitized by P. serrata that
they finally died (Bell et al., 1962). Similarly, the rodent coded
PBO30 was found in poor health and died a few hours after
being captured.
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