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ABSTRACT: The helminth fauna of the largest bathyergid, the Cape mole-
rat (Bathyergus suillus) was studied throughout an entire calendar year.
The species richness encountered was low, with only 3 species of
nematodes (Longistriata bathyergi, Mammalakis macrospiculum, and
Trichostrongylus sp.) and 2 species of cestodes (7Taenia sp. and
Rodentolepis sp.). At less than 10%, the prevalence for all helminths
species was similarly low and may be a result of the solitary lifestyle and
the subterranean habitat exploited by this rodent. Clear seasonal patterns
were apparent for the most common nematode (L. bathyergi), and
prevalence and abundance were highest among non-pregnant females
compared to males and pregnant females. Dispersal patterns associated
with the mating system of the host could explain this pattern. In contrast,
the prevalence of the most common cestode (Zaenia sp.) was neither
determined by season nor host sex, suggesting that foraging habits may
constantly expose B. suillus to this parasite.

Although parasites are ubiquitous, individuals within host populations
often show marked variation in parasite prevalence and abundance, and
the parasite distribution is highly skewed (Poulin, 2007). Such heteroge-
neities can be caused by both intrinsic and extrinsic factors, which
determine the exposure and susceptibility of hosts to parasites. Effects of
intrinsic factors such as host sex have been reported for many vertebrate
species (Poulin, 1996; Klein, 2004). Gender bias has been alternatively
linked to body size differences (Moore and Wilson, 2002), differences in
space use patterns (e.g., Scantlebury et al., 2010), and the immunosup-
pressive effects of androgens (Folstad and Karter, 1992; Klein, 2004).
Extrinsic factors such as rainfall and temperature, on the other hand, often
act on the parasite directly, resulting in variation in the spatial and
temporal distribution of parasites (Poulin, 2007). Such extrinsic factors
and, as a consequence, the distribution of parasites often differ between
habitats, and, accordingly, habitat use can determine the exposure of hosts
to parasites (Froeschke et al., 2010).

It has repeatedly been noted that the subterranean niche of fossorial
rodents may limit their exposure to parasites, and this has been linked to
the low parasite species richness encountered in a number of subterranean
rodents (Gardner, 1985; Hafner et al., 2000; Rossin and Malizia, 2002;
Rossin et al., 2010). Rodents from a range of families have adapted to a
subterranean lifestyle, and, despite their diverse origin, they show
remarkable similarities with respect to morphology, physiology, and basic
life history traits. Their cryptic lifestyle has contributed to the paucity of
information about their parasite fauna. However, efforts have been made,
and studies on the North American geomyids, the South American
octodontids, as well as the European spalacines have reported a number of
cestodes, nematodes, and coccidian parasites for these rodents (Gardner,
1985; Hafner et al., 2000; Rossin and Malizia, 2002; Rossin et al., 2010).
Most of these studies are of a taxonomic nature (Rossin and Malizia,
2002; Rossin et al., 2010). The southern African bathyergids, or mole-rats,
are another very specious family of subterranean rodents (Bennett and
Faulkes, 2000). Although bathyergids are well studied with respect to their
ecology and reproductive physiology, we have little knowledge of their
endoparasites beyond that gleaned from opportunistic sampling (de
Graaff, 1964). Unlike most subterranean rodents, this family consists
mainly of social species, and only 3 solitary genera with 4 species are
known (Bennett and Faulkes, 2000). Recent taxonomic studies of the
endoparasite fauna of solitary mole-rats are limited to 1 species, the silvery
mole-rat, Heliophobius argenteocinereus, from a small sample size (Tenora
et al., 2003; Modry et al., 2005). The aim of the current study was to
provide information on the helminth parasites of another solitary
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bathyergid, the Cape dune mole-rat (Bathyergus suillus), and to assess
the effects of host sex and reproductive condition as well as season, i.e.,
capture month, on endoparasite prevalence and abundance. Bathyergus
suillus is the largest bathyergid species, and the body mass of adult males
can exceed 2 kg (Skinner and Chimimba, 2005); they are regularly used as
a protein source by humans. This species is endemic to South Africa and
inhabits predominantly sandy soils along the coast and on river banks
close to the coast in the Western and Eastern Cape Province. The diet of
B. suillus consists mainly of aerial vegetation that it pulls into its tunnels
from below (Skinner and Chimimba, 2005).

Parasite samples were obtained from mole-rats captured by professional
mole catchers at Cape Town International Airport, Cape Town, South
Africa (33°58'S, 18°37'E), as part of an eradication program conducted in
conjunction with the University of Cape Town. A total of 344 animals
were captured during the period from March 2003 to January 2004.
Animals were caught on a daily basis with the use of modified vice traps
(Vasatrap, Observatory, Cape Town, South Africa). Three-millimeter-
thick rubber strips were wrapped around both serrated edges of the trap
and secured in place with cable ties. Traps were checked at regular
intervals, and captured animals were killed with an overdose of
chloroform. The animals were sexed and weighed and the body length
(excluding the tail) measured. The abdominal cavity was opened, and the
intestinal tract removed and stored in 70% ethanol until dissected. For
females, the reproductive condition was assessed by uterine inspection and
the presence of embryos noted. Intestinal tracts were separated in the
functional sections (stomach, small intestine, caecum, and large intestines)
and dissected separately. The content was examined using a stereomicro-
scope. Parasites were counted and stored in 70% ethanol until
identification by the Royal Veterinary College, London, U.K.

We employed generalized linear models (GLMs) with parasite
prevalence and abundance, respectively, as dependent variable. The
factors month, sex class, and body length were included as independent
variables in all models. Since only 4 hosts were sampled in June, while
otherwise the minimum sample size per mo was 15 (mean + SE: 34.0 +
3.97), we pooled the data for June and July for analyses. To allow
comparisons with the results obtained by Rossin et al. (2010) for
Ctenomys species, we defined 3 sex categories: males, non-pregnant
females, and pregnant females. However, unlike Rossin et al. (2010), we
did not use body condition as it was confounded for pregnant females,
and, consequently, it differed significantly between pregnant and non-
pregnant females (1 = —4.484, df = 171, P < 0.0001). Since body mass
was significantly correlated with body length in non-pregnant individ-
uals (Rg = 0.911, n = 283, P < 0.0001), we included body length as a
variable for the analyses. Separate models were created for different
parasite species, assuming a binomial error distribution with a log-link
function when considering prevalence. Parasite prevalence and abun-
dance were evaluated only for species with a prevalence of greater than
5%. A GLM with a quasi-Poisson error distribution and a log-link
function was employed when analyzing the effects of our independent
variables on parasite abundance. Initially we included interaction terms
in the models; however, these proved to be non-significant, and,
consequently, only the main effect model will be reported. Results are
given as means = SE.

A total of 344 individuals (181 females, 161 males, 2 of unknown sex)
were sampled from March 2003 until January 2004. Of all females
assessed, 50 were pregnant. The animals showed a marked sexual
dimorphism, with females being significantly lighter (non-pregnant, n =
123,667.2 + 241.5 g) than males (n = 160,949.8 + 426.0 g, Z = —5.64, P
< 0.0001). Similarly, males (n = 160,320.9 = 40.1 mm) had significantly
greater body lengths than females (n = 179,229.3 = 33.8 mm, Z = —5.62,
P < 0.0001).



TaBLE I. Summary of the parasite species and their infection characteristics in Bathyergus suillus (n = 344).
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Parasite species

Site of infection

Prevalence (%)

Mean abundance

Range of abundances

Longistriata bathyergi Small intestine 8.7 0.85 044
Mammalakis macrospiculum Large intestine and caecum 1.5 0.02 0-4
Trichostrongylus sp. Gut 0.3 0.003 0-1
Taenia sp. Abdominal cavity 7.6 — —
Rodentolepis sp. Small intestine 0.9 0.01 0-2
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FIGURE 1. Seasonal variation in
the prevalence of (a) Longistriata bath-
yergi and (b) Taenia sp. from March 10
2003 until January 2004. Displayed are
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The animals examined were infected with 5 helminth species (Table I).
The most common parasites found were the nematode Longistriata
bathyergi with a prevalence of 8.7% and an abundance of 0.85 (£0.22) and
the cestode Taenia sp. with a prevalence of 7.6%. Only strobilocerci were
encountered for the latter species. As such, strobilocerci may have
occurred in other tissues not accessible for this study; accordingly, we only
recorded prevalence for this parasite. Both L. bathyergi and Mammalakis
macrospiculum have to date been reported only for B. suillus (Ortlepp,
1939; Inglis, 1991), while the remaining helminths belong to genera that
are cosmopolitan in their distribution.

The prevalence of L. bathyergi was significantly affected by mo (3> =
57.3,df = 10, P < 0.0001), with infection only being observed from March
to July (Fig. 1a). Nematode prevalence did not differ significantly between
the sex classes (x> = 2.6, df = 2, P = 0.279). However, the probability of
infection decreased significantly with increasing body length (x> = 17.9, df
= 1, P < 0.0001). The abundance of L. bathyergi varied significantly
throughout the year (x> = 465.8, df = 9, P < 0.0001; Fig. la). Longistriata
bathyergi abundance differed significantly between the sexes (x> = 41.1, df
=1, P < 0.0001) and was greater for non-pregnant females compared to
pregnant females or males (Fig. 2). The abundance of L. bathyergi was
also significantly negatively correlated with body length (x> = 231.1, df =
1, P < 0.0001).

The prevalence of Taenia sp. did not differ significantly between mo (x>
= 14.7, df = 10, P = 0.142), and infected animals were present throughout
the year (Fig. 1b). Cestode prevalence did not differ significantly between
sex classes (xz = 2.5, df = 2, P = 0.284). Similarly, infection with Taenia
sp. was not significantly correlated with body length (y*> = 2.1,df =1, P =
0.112).

Despite the large number of animals sampled for this study, the parasite
species richness as observed was rather low. This finding is in accordance
with observations from other subterranean rodents and has been
attributed to the limited parasite exposure in the subterranean habitat,
as well as the solitary lifestyle of most species studied to date (Hafner
et al., 2000; Rossin et al., 2010). Nonetheless, the sedentary habits of
subterranean rodents have previously been cited as cause for their fairly
high helminth prevalence (Rossin and Malizia, 2002; Rossin et al., 2010).
The low endoparasite prevalence encountered in our study species does
not fit this pattern. This may be attributed to the sandy soils exploited by
B. suillus that could be less favorable habitat for helminths. In addition,
the uneven distribution of such soils causes B. suillus to venture above
ground comparatively frequently in search of new patches to exploit
(Bennett and Faulkes, 2000), and this, in turn, may reduce parasite

FIGURE 2. Mean (£SE) number of
L. bathyergi per host as a function of
host sex and reproductive condition.

males

recruitment. While these hypotheses are currently rather speculative, they
merit further attention in future studies.

The distribution of L. bathyergi showed clear seasonal patterns, being
present only from late summer until mid-winter. This period coincides
with the onset of the rainy winter season and the mating season of B.
suillus (Hart et al., 2006). Accordingly, increases in nematode prevalence
and abundance may be a result of increases in ranging behavior when
searching for mates. Alternatively, but not mutually exclusive, the
comparatively mild climatic conditions (warm and moderate rainfall)
may be conducive for the propagation of the parasite. Since the life cycle
of L. bathyergi is unknown, we can only speculate in how far these factors
may contribute to the observed pattern.

In contrast, the prevalence of Taenia sp. did not vary with season and
was generally low throughout the year. These different patterns may be
linked to the different life cycles of the parasites as taeniids have an
indirect cycle. Hence, abiotic, as well as biotic, factors acting on the
parasite and both intermediate and final host are likely to contribute to the
observed pattern. Bathyergus suillus feeds on aboveground vegetation that
it pulls below the surface and may acquire the parasite through this route.
Despite the marked sexual dimorphism of B. suillus, there was no evidence
for a sex bias in the prevalence of either of the 2 helminths with a
prevalence greater than 5%, and the abundance of L. bathyergi was
greatest for non-pregnant females. This finding is in stark contrast with
the commonly found pattern of male-biased parasite prevalence and
abundance found in a number of mammals (Poulin, 1996; Moore and
Wilson, 2002; Klein, 2004). However, in 2 other subterranean rodents,
Ctenomys talarum and C. australis, Rossin et al. (2010) found that non-
pregnant females had the highest parasite prevalence and abundance,
respectively. These authors suggested that the more sedentary lifestyle of
these females favors infection with directly transmitted nematodes (Rossin
et al., 2010). Indeed, the burrow systems occupied by male B. suillus are
significantly larger than those of their female conspecifics (Thomas et al.,
2009). Hence, a similar explanation could apply to our study species. The
observed effect of sex class on L. bathyergi abundance is probably also
responsible for the significant effect of body length on infestation with this
parasite as a result of the sexual dimorphism in body size.

We thank Prof. Jenny U. M. Jarvis for making the samples accessible.
The study was funded by a Research Fellowship of the University of
Pretoria to HL and the DST-NRF South African Research Chair for
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