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The helminth community of Helmeted Guineafowls,
Numida meleagris (Linnaeus, 1758), in the north of
Limpopo Province, South Africa
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ABSTRACT

JUNKER, K., DEBUSHO, L. & BOOMKER, J. 2008. The helminth community of Helmeted Guineafowls,
Numida meleagris (Linnaeus, 1758), in the north of Limpopo Province, South Africa. Onderstepoort
Journal of Veterinary Research, 75:225-235

The helminths of 15 Helmeted Guineafowls were collected in the north of Limpopo Province, South
Africa. A total of 11 cestode, ten nematode and a single acanthocephalan species were present.
Species richness ranged from 8 to 16 species per host, and nine core and nine secondary species
accounted for 40.9 % of the component parasite community. The remaining 18.2 % comprised satel-
lite species. Core species represented 91 % of all the worms present. Individual intensities ranged
from 66 to 2 724 per host and overdispersion was pronounced. There were no significant differences
regarding the abundance and species richness between male and female hosts. The number of com-
ponent species and overall abundance did not differ significantly between juvenile and adult hosts,
but Cyrnea parroti was significantly more abundant, and the prevalence of Hadjelia truncata was
higher in young birds than in adults. In contrast, Gongylonema congolense and Porogynia paronai
were absent in juveniles, but had a prevalence of 60% and 70 %, respectively, in adults. Pairwise
Spearman’s rank correlation yielded one positive and 10 negative significant species correlations. A
single trematode, Dicrocoelium macrostomum, was collected from five of nine guineafowls, but was

not included in the helminth community study.
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INTRODUCTION

Despite the remarkable diversity of South African
birdlife, knowledge concerning their helminth para-
sitesis scant (Ortlepp 1937, 1938a, b, 1963; Verster-
Patsinska-Kloryga 1987) and even sparser on the
structure of their helminth communities.

A first step was taken by Crowe (1977), who com-
pared the influence of sex, age and habitat on the
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intestinal helminths of Helmeted Guineafowls, Nu-
mida meleagris (Linnaeus, 1758), at Kimberley,
Northern Cape Province, South Africa. Thereafter,
Alexander & McLaughlin (1997) provided a compre-
hensive analysis of the helminth communities of
four species of ducks at Barberspan, South Africa. It
is also apparent from Bush’s (1990) chapter on hel-
minth communities in avian hosts, that considerably
more information on helminth community dynamics
in birds from aquatic environments than those from
terrestrial habitats is available.

This paper analyses the composition and structure
of the helminth community of 15 Helmeted Guinea-
fowls in the Limpopo Province, even though small
numbers of hosts were available and a larger sample
might have a different outcome. Data on the various
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helminth species collected have been presented in
a companion publication (Junker & Boomker 2007a).

MATERIAL AND METHODS

During July 2005 to November 2006 the gastro-
intestinal helminths of 15 Helmeted Guineafowls on
a farm about 60 km west of Musina (Messina), Lim-
popo Province (22°22’ S, 29°30’ E), were examined
as detailed in Junker & Boomker (2007a). Three of
the birds shot in May 2006 and two collected in July
2006 were young birds, between 6 and 10 months
old (Siegfried 1966), the remainder were adults.
Three of the juveniles were females and two males,
and the adults comprised four females and six males.

The terms prevalence, intensity and abundance are
used in accordance with the proposals of Margolis,
Esch, Holmes, Kuris & Schad (1982) and Bush, Laf-
ferty, Lotz & Shostak (1997). Infrapopulation and
infracommunity follow Bush & Holmes (1986a, b),
metapopulation follows Riggs & Esch (1987) and
component parasite community is used as defined
by Holmes & Price (1986). As suggested by Bush &
Holmes (1986a) and Alexander & McLaughlin (1997),
species with a prevalence of 70% and higher, were
categorized as core species, those with prevalences
of <40 % as satellite species and those with preva-
lences >40% but <70% as secondary species. A
summary of these definitions is to be found in Esch,
Shostak, Marcogliese & Goater (1990).

A Wilcoxon rank sum test was performed to deter-
mine differences in species richness, as well as in
the abundance of the various species between male
and female hosts, juveniles and adults and between
birds shot in winter and spring. A variance ratio test
of Schluter (1984) and McCulloch (1985) was used
to detect species association with presence-ab-
sence data for all parasites, parasites in the small
intestine (SI) and parasites in the caeca.

Pairwise Spearman’s rank correlation for every pos-
sible species combination in the small intestine, giz-
zard and caeca respectively were calculated. To
avoid possible distortions inherent to this form of
analysis, double zero matches, i.e. absence of both
species from a host, were eliminated. Of the 14 hel-
minth species present in the small intestine only the
single acanthocephalan and the 12 cestodes were
included in the analysis, because the occurrence of
two nematodes, Ascaridia numidae and an uniden-
tified subulurid, was restricted to one and two hosts
respectively, while a third nematode, Sicarius cau-
datus, utilized the Sl as well as the gizzard. We
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tested for a correlation between Subulura dentigera
and Subulura suctoria from the caeca only, as Su-
bulura sp. most probably represents either of the
former two nematodes.

Significance was set at the 95 % level throughout. In
the absence of scoleces, counts were not always
possible for all the cestodes of a particular host.
While these hosts were included in analyses based
on presence/absence data, they were excluded from
the sample pool in the Wilcoxon rank sum tests per-
taining to the abundance of helminths at species
level.

RESULTS

A total of 11951 helminths representing ten nema-
tode, 11 cestode and a single acanthocephalan spe-
cies were recovered from the alimentary canal of the
15 guineafowls. Data on their prevalence, intensity
of infection and abundance, as well as their feeding
guild classification and status as core, secondary or
satellite species are summarized in Table 1. In all
likelihood, Raillietina sp. and Subulura sp. are rep-
resentatives of the remaining species of these two
genera listed in Table 1. A single trematode spe-
cies, Dicrocoelium macrostomum, was present in
five of nine guineafowls examined for this parasite.
Although included in the general results and discus-
sion, these trematodes do not form part of the com-
munity study outlined below.

Following the classification of Bush (1990) four feed-
ing guilds, i.e. organisms using the same feeding-
mode, without regard to their taxonomic affinity,
were present in the helminth community. The trem-
atode guild, feeding actively on semi-solid food ma-
terials such as blood, bile, mucus and intestinal de-
bris as well as directly absorbing nutrients through
their tequmental surface, was restricted to the liver
and represented by a single species. The nematode
guild, being mucosal and engulfing tissue and/or lu-
men contents, occupied the largest number of sites
along the alimentary canal, namely the crop, prov-
entriculus, gizzard as well as the small and large
intestine. The females of Tetrameres numida are an
exception in so far as they inhabit the glands of the
proventriculus, where they suck blood.

The cestodes and acanthocephalans occurred in the
small intestine only. Mediorhynchus gallinarum has
a short neck and its attachment to the mucosa re-
mains superficial. The larger part of its abdomen is
suspended freely in the intestinal lumen, absorbing
nutrients via the body surface (Junker & Boomker
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2006). It is therefore included in Bush’s (1990) cate-
gory of lumenal absorbers, together with the majority
of the larger cestodes. Small and delicate cestodes
such as Davainea nana, Hymenolepis cantaniana
and Ortleppolepis multiuncinata, whose entire body
is virtually buried amongst the mucosal villi, consti-
tute the fourth guild, namely that of mucosal absorb-
ers.

Except for the monoxenous nematode Ascaridia
numidae, all members of the component community
have indirect life-cycles.

Number of guineafowls infected

8 9 11 12 13 14 16
Number of component species

FIG. 1  Frequency distribution of the total number of helminth
species found in Helmeted Guineafowls in Musina,
Limpopo Province, South Africa. The number of indi-
vidual hosts infected by a certain number of helminth

species is indicated by the vertical bars

The component community comprised nine core
species as well as nine secondary species, each
representing 40.9 % of the total number of species,
and four satellite species accounting for 18.2% of
the species present (Table 1). Despite their preva-
lence of 67 % being slightly below the 70 % thresh-
old, we have arbitrarily included Numidella numida
and Octopetalum numida with the core species, as
they were two of the most numerous helminths re-
covered in this study. The core species accounted
for 91 % of all individuals, the secondary species for

8
g A
5 6
5 . /\
[=
S/ \
5 \
5 8 0/
o
E 2 R
z \
v
0 T T T T
400 800 1200 1 600 2000
Number of helminths
FIG.2 The frequency distribution of the total number of hel-

minths in individual Helmeted Guineafowls in Musina.
Helminth burdens were grouped into size classes (0—
400, 401-800, etc. to 2 000+ helminths per guineafowl)
represented on the x-axis. The y-axis displays the num-
ber of guineafowls infected with a certain size class of
helminth burdens

TABLE 2 Number of helminth species recovered from 15 Helmeted Guineafowls in Musina, Limpopo Province, South Africa

- Number of species TV T
Acanthocephalans Cestodes Nematodes BEECIES

GFM1 1 9 6 16
GFM2 1 7 4 12
GFM3 1 7 5 13
GFM4 1 7 4 12
GFM5 1 4 4 9
GFM6 1 5 6 12
GFM7 1 5 3 9
GFM8 1 5 6 15
GFM10 1 5 5 8
GFM11 1 8 5 14
GFM12 1 6 5 12
GFM13 1 7 3 11
GFM14 1 5 5 by
GFM15 1 6 5 12
Average 1 6.1 4.5 11.6

SD 0 1.4 1.2 2.0
Range 1 5-9 2-6 8-16

228



K. JUNKER, L. DEBUSHO & J. BOOMKER

)SHLB]SE U UM paylew pue pjog ul ae (S0°0 > 4) sired perejaliod Apueoyiubis o) Buiuienad ereq

M

x910°0 +800°0 1180 0020 9/2°0 +€€0°0 0100 6520 9vL'0 eueu eaufereg "0l
+9V8°0— 6v€0 +€10°0 9500 YAVA} €VE0 v.1'0 €LL0 2600 npseyurels eunaljjied 6
x018°0— €8€°0— 9610 +¢20°0 6890 0SS0 G160 S/€0 ¥.5°0 gjsnbue eunaliey '8
gLLo- +L18°0— vy 0— 9980 +G20°0 %200 +100070> 6280 8610 reuosed gluboiod L
0080 108°0- +C8L0— G010 1920 0S40 +G00°0 €9%°0 8250 euejuRJUED SIdBjOUBWAH  °9
6E10— 0LL0 9510 +969°0— Ly 0— L1870 LYE0 8220 0980 weujuid eugsliey G
V6L 0~ 750 G20 LELO— 7990~ ZLo 19v°0 (0 4N0) 0280 ejeupunynu sidejoddeio -y
/850~ G20 GE0'0 +G68°0— +G€80— 95€'0 €0€°0 x01L0°0 2800 epiwnu wnjejedopo ¢
LS¥°0- 2e5°0- 2820~ 0900 Gee0 610~ 0,50~ +€99°0- +L€E00 epjwnu gliepiwunN - g
12¥°0- 2ro0- G910~ 8610 2020~ 090°0 9600 90— «9.5°0 wn.eulieb snyouAyiopay L
oL 6 8 L 9 S v € 4 I
sajoads
ajj|e1es sol0ads Aiepuooas sojoads 2109

sel08ds Jo Jred yoes 1o} senjeA-d sAi0adsal 8yl SepNjoul ey 1e| J8Mo| 8y “XL1BwW 8y} Jo Jauiod 1ybu jaddn ey} ul pake|dsip aie SjusIole00 UONB[81I00 YL ‘Papn|oul usaq
aneY so10ads Jayl0 BUO 1SES| 1B YiM pare|allod Ajueoyiubis seioads AlUQ "simojeauinf pslew|oH o auisalul [[ews syl Ul SYUIWey 10} SUONB[4I00 YUkl s,ueulieads asimiied € 31gv.L

229



Helminth community of Helmeted Guineafowls in Limpopo Province, South Africa

8.6 % and satellite species made up 0.4 % of the to-
tal worm count.

Infracommunities in the Helmeted Guineafowls from
Musina were moderately species rich, ranging from
8 to 16 species, with a mean number of 11.6 + 2.
Sixty percent of the hosts were infected with 12 or
more species (Table 2, Fig. 1). The total number of
helminths in individual guineafowls was highly ag-
gregated and ranged from 66 to 2 724. In ten of the
15 hosts the intensity of infection was below 800
(Fig. 2), but three guineafowls had worm burdens of
1457, 1496 and 2 724 worms and when combined,
these accounted for 48 % of the component parasite
community. Subulura suctoria, which was by far the
most common of all the helminths recovered, con-
stituted 86, 74 and 81 % of the total worm load of the
above three hosts.

Excluding S. suctoria, the acanthocephalans and
cestodes, especially O. numida and N. numida,
occurred in higher numbers than nematodes. Cyr-
nea parroti, Gongylonema congolense, S. dentigera
and Subulura sp. were moderately abundant with
occasional high numbers in individual hosts. The
abundance of the remaining nematodes was low,
ranging from one to six in single hosts.

The Wilcoxon rank sum test yielded no significant
evidence of differences between male and female
hosts or between the winter and spring season in
respect of species richness.

Despite the group of five juvenile Helmeted Guinea-
fowls including the two birds with the lowest number
of helminth species, and three of the five birds har-
boured a lower than average number of helminths,
no significant differences were found between the
number of component species and overall abun-
dance seen in juvenile versus adult hosts.

However, when the Wilcoxon rank sum test was per-
formed at species level, some differences related to
host age became apparent. Of the gizzard nema-
todes, the abundance of C. parroti was significantly
higher in young guineafowls, averaging 26.4 + 27.7,
than in adults, in which the mean abundance was
7.5 £ 6.6 (P = 0.0312), and, although not statisti-
cally significant, the prevalence of Hadjelia truncata
was twice as high in young birds than in older ones
(80% vs 40%). Conversely, Gongylonema congo-
lense from the crop was absent in young birds, but
had a prevalence of 60 % in adult guineafowls. The
abundance of this parasite was thus significantly
higher in adults (P = 0.0451). Similarly, the cestode
Porogynia paronai occurred in 70 % of the adult birds,
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but was not found in the juveniles. Therefore, its
abundance was significantly lower in the latter hosts
(P =0.032). The abundance of Subulura sp. was sig-
nificantly higher in juvenile birds than in adults (P =
0.0156).

The pairwise Spearman’s rank correlation test yield-
ed 11 significantly correlated species pairs in the
small intestine, of which one was positive and 10
negative. The results are presented in Table 3. The
gizzard nematodes, C. parrotiand H. truncata, were
positively correlated, whereas S. dentigera and S.
suctoria from the caeca were negatively correlated.
Both results were, however, not significant.

DISCUSSION

Helmeted Guineafowls are non-selective omnivores
feeding on a large variety of dietary items that,
among others, include arthropods. Saayman (1966)
recovered a wide variety of prey taxa, namely Or-
thoptera (four families), Coleoptera (five families),
Isoptera, Hemiptera, Lepidoptera, Hymenoptera,
Diptera, Myriapoda and Araneida, from the crops of
36 Helmeted Guineafowls in the Eastern Cape Prov-
ince.

Notwithstanding their being a sedentary species,
the birds can cover a considerable distance during
their daily forays (Del Hoyo, Elliot & Sargatal 1994).
These characteristics and a well structured, com-
plex alimentary canal are among the major host fac-
tors contributing to parasite community richness
(Kennedy, Bush & Aho 1986). This might explain
why, despite the harsh climatic conditions and the
largely undiversified mopani (Colophospermum mo-
pane) veld habitat of the study area (Acocks 1988),
the helminth community of Helmeted Guineafowls
from Musina is diverse. The inclusion of live food in
their diet, up to 12% of the annual total, but higher
during the summer months when insects are abun-
dant (Mentis, Poggenpoel & Maguire 1975), may
also account for the dominance of helminths with an
indirect life cycle in the guineafowls.

We attribute the low prevalence and intensity of D.
nana and especially of A. numidae to the arid envi-
ronment characteristic of the study area. Ascaridia
spp. were also the only nematodes with a direct life
cycle recovered from guineafowls by Verster & Pta-
sinska-Kloryga (1987). Their eggs are resistant and
can survive for several months in suitable moist soil
conditions (Anderson 1992), but these were certain-
ly not met in the present study area. Furthermore,
earthworms can harbour eggs and larvae, thus serv-
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ing as paratenic hosts (Anderson 1992), but envi-
ronmental conditions were not conducive for this
route of transmission either. No information is avail-
able as to the intermediate hosts of D. nana, but we
assume that they are similar to those used by the
congeneric Davainea proglottina, namely snails and
slugs (Anderson 1992). Little evidence of these in-
vertebrates was seen in or around water troughs
and one would not expect them to occur in large
number under the prevailing conditions. Thus, de-
spite the high numbers of available final hosts, the
scarcity of intermediate hosts seems to limit these
parasites.

Similarly, the absence of the trematode guild from
the small intestine of the guineafowls appears to be
related to the availability of intermediate hosts. Most
digeneans are dependant on molluscs or very rarely
an annelid intermediate host for completion of their
life cycles (Gibbons, Jones & Khalil 1996). Hence,
they are more frequently associated with an aquatic
habitat. Hodasi (1969, 1976) concluded that trema-
todes were rare parasites in gallinaceous birds.

It is difficult to determine the host specificity of hel-
minths, and whether a certain parasite is regarded
as a specialist or a generalist is often subjective,
especially as helminths which are specialists in a
certain host can nevertheless occur in other, often
related hosts (Bush 1990). Based on the host-para-
site check list of guineafowls of Junker & Boomker
(2007b), we consider the following helminths as
generalists: S. suctoria, G. congolense, H. truncata
and possibly A. numidae as well as the cestode H.
cantaniana and the acanthocephalan M. gallinarum.
Each of these has been reported from a variety of
hosts.

Many of the remaining helminths collected during
this study are currently recorded from the guinea-
fowl genera Numida and/or Guttera only, such as
the nematodes S. dentigera and T. numida or the
cestodes O. numida, Raillietina angusta, Raillietina
pintneri and Raillietina steinhardti. Numidella numi-
da which is equally common in guineafowls in the
USA was also found in turkeys and domestic chick-
ens in that country. However, failure to experimen-
tally infect the latter hosts with the parasite (Jones
1933) led Reid (1962) to believe that chickens and
turkeys were not natural hosts. While S. dentigera,
T. numida, N. numida, O. numida, R. angusta, R.
pintneri and R. steinhardti would therefore seem to
be specialists in guineafowls, this, at best tentative,
classification might simply reflect a general lack of
data and could well change as more information on

other gamebirds, such as korhaans, bustards, fran-
colins, spurfowls and quails, becomes available. In
an environment where high temperatures combined
with low rainfall jeopardize successful completion of
helminth life cycles, spreading the risk of transmis-
sion between various final hosts would appear a
more reliable way to assure high parasite survival
rates than a specialist approach. We would there-
fore expect the generalists to outweigh the special-
ists.

Similarly, helminths collected from the guineafowls
in this study use a wide range of intermediate hosts
and are often not limited to a specific host or even
host taxon. Numidella numida, for example, is re-
ported to use ground and dung beetles as well as
grasshoppers (Reid 1962), and the common nema-
tode, S. suctoria makes use of coleopterans, der-
mapterans and orthopterans (Anderson 1992). This
strategy of spreading the risk of transmission be-
tween several intermediate hosts, all serving as prey
to the final host, might well explain the aforemen-
tioned helminths’ success in colonizing their final
hosts, resulting in a prevalence of 100% in S. suc-
toria, even under adverse environmental conditions.
However, intermediate host data are usually very
generalized in respect of the taxonomic status of
the hosts. Hence, as more life cycle data become
available especially elucidating parasite-intermedi-
ate host associations at species level, this picture of
lack of specificity might change.

The aggregated pattern of dispersion seen in our
data is common in parasite communities (Pielou
1974; Bush & Holmes 1986a, b; Alexander &
McLaughlin 1997) and is a result of a number of fac-
tors, such as differences in the individual host’s
immune competence, feeding preferences and spe-
cies specific host behaviour (Petney, Van Ark &
Spickett 1990; Horak & Boomker 2000). Saayman
(1966) demonstrated a pronounced difference in
feeding-preferences between different members of
the same guineafowl flock both in the amount of
food consumed as well as the composition of crop
contents. The higher the food intake and the higher
the percentage of insect matter in the individual’s
diet, the higher the probability of ingesting an infect-
ed intermediate host and becoming infected.

A further reason for the aggregation of helminths in
certain host individuals is the fact that a single in-
fected guineafowl can excrete hundreds of nema-
tode eggs in its faeces and a single tapeworm pro-
glottid can contain hundreds of hexacanth larvae.
Consequently, dung beetles, or other insects, feed-
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ing on contaminated faeces or around contaminated
patches can be exposed to large numbers of para-
site eggs during a single meal. Reid (1962) records
up to 50 cysticercoids of N. numida in infected inter-
mediate hosts, up to 930 cysticercoids of Skrjabinia
cesticillus were present in a single beetle, while
dung beetles have been found to contain 100 or
more cysticercoids of H. cantaniana. Thus the in-
gestion of a single infected intermediate host can
lead to the presence of a large number of helminths
in individual final hosts.

Nine core species were identified within the helminth
community of Helmeted Guineafowls at Musina.
The helminth infracommunity of a single Crested
Guineafowl, Guttera edouardi, from a nearby locali-
ty examined by Junker & Boomker (2007a) suggests
a considerable overlap between the two parasite
communities. Nine helminth species were present
in the Crested Guineafowl, of which seven are core
species and two are secondary species in Helmeted
Guineafowls. This can probably be attributed to much
the same feeding habits, exposing them to a similar
pool of intermediate arthropod hosts.

Core species are usually the first to appear in juve-
nile birds (Hair 1975) and our data reflect the high
colonization ability of these species, in that their
proportional density in juvenile birds was distinctly
higher than that seen in the overall host population
(60.6% vs 40.9%). In contrast, the percentage of
secondary species in juvenile birds was 34.8%
compared to 40.9% in the overall population, and
satellite species averaged 4.6 % in comparison with
an overall average of 18.2 %.

Pairwise Spearman’s rank correlation detected 11
significant correlations between helminth species in
the small intestine. Of these, the only significant pos-
itive correlation occurred between the acanthoceph-
alan M. gallinarum and the cestode N. numida, in
that their intensities increased or decreased in uni-
son. Positive associations between species can be
due to several factors, amongst others the use of a
common intermediate host. In this case a positive
association in the source community would merely
be transferred to the target community and would
not necessarily reflect an interaction of the two spe-
cies in the final host (Lotz & Font 1994). As is the
case with many of the other parasite species col-
lected in our study, there is no data on the interme-
diate hosts used by M. gallinarum in South Africa.
Its North American counterpart, Mediorhynchus
grandis, however, has been reported to use several
species of grasshoppers as intermediate hosts
(Moore 1962), and grasshoppers also form part of
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the life cycle of N. numida (Mohler 1936; Reid 1962).
Whether a source community is the origin of the
positive correlation between these two species, or if
one parasite indeed changes the habitat in the final
host in such a way as to facilitate the colonization by
the other, would necessitate experimental studies.
Conversely, N. numida had a significant negative
correlation with O. numida, which also uses orthop-
terans as intermediate hosts (Gwyun & Hamilton
1935), and O. numida was negatively, albeit not sig-
nificantly so, correlated with M. gallinarum.

Another positive correlation, although not significant
(P =0.0819), was found between C. parroti and H.
fruncata in the gizzard. The few data available on
their intermediate hosts suggest that these do not
overlap. Cyrnea parroti has been reported from or-
thopteran intermediate hosts and H. truncata from
beetles (Anderson 1992). Their positive correlation
might be a result of the fact that both seem to make
use of a window period during the development of
their host in which the latter is more susceptible to
infection (see below).

Negative correlations between species, where an
increased intensity of the one leads to a decreased
intensity of the other, may result from competition
for resources such as carbohydrates or attachment
sites (Smyth & McManus 1989). Or it could indicate
that the presence of one species alters the habitat
to such an extent that it is less suitable for the other.
Smyth & McManus (1989) report a number of sub-
stances that are produced by Hymenolepis diminuta
and which might act as inhibitory factors, producing
a crowding effect. Moreover, the host’s immune re-
sponse triggered by a certain species could well
make this host less susceptible to subsequent colo-
nization by other parasites.

Some of the factors influencing parasite community
patterns in other hosts seem to be of little impor-
tance in structuring the helminth communities of
Helmeted Guineafowls. One of these is age. Moore,
Freehling, Horton & Simberloff (1987) concluded that
age can occasionally have an important influence
on the prevalence and intensity of helminth infections
of Bobwhite Quail, Colinus virginianus (Linnaeus,
1758), and Pence (1990) reported changes in host
age over seasons to be one of the factors most fre-
quently cited when discussing prevalence and inten-
sity. However, in the present study neither overall
abundance nor species richness in juvenile guinea-
fowls differed significantly from those in adults.

In contrast, Crowe (1977) reported that juvenile
Helmeted Guineafowls, i.e. birds younger than 10
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months, from the Kimberley district, South Africa
had significantly higher burdens of cestodes and
acanthocephalans than adults, and Davies, Junker,
Jansen, Crowe & Boomker (in preparation) found
higher burdens of S. suctoria, O. numida and M.
gallinarum in juveniles during a study on Helmeted
Guineafowls in the Free State Province. Forrester,
Conti, Bush, Campbell & Frohlich (1984) found no
significance in the differences between the preva-
lence of helminth species in chick and adult bob-
whites, but the intensity of infection of a single hel-
minth species was higher in chicks than in adults.
When studying the helminth communities in willets,
Tringa semipalmatus (Gmelin, 1789) (= Catoptro-
phorus semipalmatus), both on their breeding
grounds (freshwater) and in their wintering habitat
(saltwater), Bush (1990) found young birds to be
depauperate, but within the course of 2 weeks the
diversity of their helminth communities increased
considerably and, in the case of helminths with
freshwater life cycles, at 3 months of age no longer
differed from those of adult birds.

Several factors could influence the prevalence and
intensity of helminths in guineafowls of different
ages. Young birds might well be more susceptible
to helminth infections when compared to adults, as
has been suggested by a number of authors (Ackert
& Reid 1937; Biester & Schwarte 1959; Soulsby,
1969). However, this would be counterbalanced by
a time-dependant higher probability of previous ex-
posure to infected intermediate hosts, and thus to
the various parasites, in older birds, therefore even-
ing out differences between different ages on com-
ponent community level. On the other hand, it is
well documented that the diet of juvenile Helmeted
Guineafowls and other gamebirds consists of a
larger percentage of arthropods than that of adults
(Del Hoyo et al. 1994; Crowe 2000), increasing their
exposure to possible intermediate hosts.

Some age-related differences on metapopulation
level, i.e. when singling out certain parasite species
from the Musina hosts, were observed. Cyrnea par-
roti, whose predilection site is under the lining of the
gizzard, was significantly more abundant in juvenile
birds. We observed a distinct hardening of the giz-
zard lining in adult guineafowls which was not near-
ly as pronounced in the younger birds and which
could easily impede establishment of this parasite
in older hosts. This phenomenon might also explain
why the prevalence of H. truncata, using the same
site, decreased from 80 % in juveniles to only 40 %
in older guineafowls. Dogiel (1964) suggested that
the normal development of a host, such as a thicken-

ing of skin, could result in a habitat being no longer
suitable for the parasite, hence leading to resist-
ance against the latter.

The same mechanism is obviously not in play with
G. congolense, which lives in tunnels under the crop
mucosa. While the observed thickening of the mu-
cosa should make colonization with G. congolense
more difficult with increasing host age, this parasite
was not found in any of the younger birds, but was
present in 60 % of the older hosts. A possible expla-
nation might be that G. congolense is only a sec-
ondary species indicating that its prevalence in the
entire ecosystem is lower than that of a core spe-
cies such as C. parroti. Consequently, age, if seen
as an increase of the probability of prior exposure to
a certain parasite with time, might have a more pro-
nounced influence on the distribution pattern of this
particular parasite. Using the same reasoning, one
could expect the prevalence of H. truncata, also a
secondary species, to increase in adult birds. As
has been discussed this is not the case. However,
the hardening of the crop mucosa never seems as
pronounced as that of the gizzard’s and, while the
latter would seem likely to form a suitable barrier
against the establishment of parasites, this is not
necessarily so in the former.

Similarly to C. congolense, the cestode P. paronai
had a significantly higher abundance in adult guine-
afowls, being absent in young birds. Little is known
about the life cycle of this parasite except that it is
one of the cestodes making use of sites other than
the small intestine, in this case the bile ducts of
guineafowls (Smyth & McManus 1989). Junker &
Boomker (2007a) have reported immature stages of
this parasite from the liver/bile ducts and adults from
the small intestine of Helmeted Guineafowls. Whether
morphological changes, such as the size of the bile
ducts, or biochemical changes, such as the bile com-
position, during the ontogenesis of the guineafowl
hosts in some way facilitate the migration and estab-
lishment of developing P. paronai has to remain
speculation. On the other hand, a change in the prey
preference in growing birds, possibly taking larger
prey items not formerly included in the diet, may ex-
pose older guineafowls to a wider range of para-
sites.

The significantly higher abundance of Subulura sp.
in juvenile birds can be attributed to the fact that the
population of Subulura spp. in these hosts was
mainly represented by infective larvae that do not
yet display sufficient diagnostic characters to distin-
guish between the two species S. dentigera and S.
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suctoria. We consider this a result of the fact that
infections in the juvenile hosts had been recently
acquired, thus comprising a high number of imma-
tures, as opposed to the more mature infections
found in older guineafowls.

Host gender was another determinant that had no
significant influence on the distribution of worm bur-
dens and species richness within the guineafowl
population from Musina. Similar results were ob-
tained by Crowe (1977), who attributed the absence
of sexual variation in helminth infections to the fact
that there is little behavioural or dietary difference
between sexes outside the breeding season. All
hosts in our and also Crowe’s (1977) study were
collected during the non-breeding season, extend-
ing from March to October in South Africa (Del Hoyo
et al. 1994). Helmeted Guineafowls collected in the
Free State Province during August 2007, however,
showed sex related differences regarding the inten-
sities of some helminths (Davies et al. in prepara-
tion). Possible reasons for this given by the latter
authors are a difference in the length of the small
intestine and caeca between males and females, as
demonstrated by Prinsloo (2003), resulting in a larg-
er habitat in the females. Moreover, females have a
relatively higher intake of insects prior to breeding,
which is often aided by the male’s foraging for its
mate (Hockey, Dean & Ryan 2005).

When discussing helminth communities in avian
hosts, Bush (1990) concluded that host age and sex
played a minor role, whereas the overall environ-
ment and habitat diversity therein exercised a major
influence on the patterns of helminth communities.
He argued that the latter would directly influence the
“supply” of helminths available in the system. Keep-
ing in mind that the current set of data was based on
a limited number of hosts, and that a larger sample
size might change the emerging picture, it neverthe-
less suggests that Helmeted Guineafowls are no
exception to this general pattern.
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