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Abstract. The interactive-versus-isolationist hypothesis predicts that parasite communities should be: depau-
perated and weakly structured by interspecific competition in amphibians. A parasitological survey was car-
ried out to test this hypothesis using three anuran species from Nigeria, tropical Africa (one Bufonidae; two
Ranidae). High values of parasite infection parameters were found in all three species, which were infected
by nematodes, cestodes and trematodes. Nonetheless, the parasite communities of the three anurans were very
depauperated in terms of number of species (4 to 6). Interspecific competition was irrelevant in all species,
as revealed by null models and Monte Carlo permutations. Cluster analyses revealed that, in terms of parasite
community composition, the two Ranidae were similar, whereas the Bufonidae was fiererdi However,

when prevalence, intensity, and abundance of parasites are combined into a multivariate analysis, each anu-
ran species was clearly spaced apart from the others, thus revealing considerable species-fipeeifieeli

in terms of their parasite communities. All anurans were generalists and probably opportunistic in tarms of
dietary habits, and showed no evidence of interspecific competition for food. Overall, our data are widely
consistent with expectations driven from the interactive-versus-isolationist parasite communities hypathesis.

1 Introduction site species, several having large infrapopulation sizes, and
thus niche overlap and interspecific interactions are poter

The most successful theoretical framework for parasite comtially extensive (Poulin, 2001; Poulin and Luque, 2003). In
munity ecology research has been the interactive versus isgontrast, isolationist communities consist of fewer specieg
lationist classification of parasite communities (Holmes andmost with limited colonisation abilities; their infrapopula-
Price, 1986; Esch et al., 1990; Sousa, 1994), now viewed afions are generally small and only rarely co-occur with those
extremes of a continuum rather than a dichotomy given theof other species in the same host at intensities high enough
huge variability observed in natural assemblages of parasitet® result in significant interactions (Holmes and Price, 1986
(Poulin, 2001; Poulin and Luque, 2003). According to this Poulin, 2001; Poulin and Luque, 2003). This dichotomy is
theoretical framework, interactive parasite communities con-certainly useful but still dficult to apply because (i) most
sist of many species, most with high host colonization rategparasite communities fall somewhere in-between these e
(Holmes and Price, 1986). These features result in infracomtremes, and (ii) when applied to real data, the classificatio

munities (Bush et al., 1997) with many co-occurring para-Of parasite communities along the continuum has been the
matter of subjective judgment as there is no single measure

of the general degree of interactivity in parasite communitie
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Helminthes are important parasites of free-ranging am-ist, because dietary generalism is one of the factors produc-
phibians (Baker, 1987; Bursey et al., 2001), with an eco-ing depauperated communities of parasites in these ectother-
logical role in regulating amphibian population demography mic vertebrates, at least for trematodes and cestodes (Bar-
being still little studied (Baker, 1987; Aho, 1990; Anderson, ton, 1999). We explored these issues by using null models
2000; McAllister et al., 2010). Typically, helminth commu- (Gotelli and Graves, 1996), with emphasis on determining
nities of amphibians are species-poor assemblages where invhether the helminth communities are non-randomly struc-
teractions are unlikely (Aho, 1990; Barton, 1999). Severaltured within their anuran hosts, i.e. whether the location of
factors have been advocated to explain the fact that amphibthe various helminth species within the host's gastrointestinal
ian helminth communities are depauperated (Aho, 1990) andystem may be determined by resource partitioning patterns
belong to the isolationist extremity of the continuum, includ- (for the case of cestodes within elasmobranchs, see Friggens
ing a generalized opportunistic diet, simple intestinal systemand Brown, 2005).
low vagility and ectothermic metabolism of their hosts (Bar-
ton, 1999).

Most of the studies analyzing community structure of
helminthes parasitizing amphibians were conducted in tem-
perate regions (e.g., Bolek and Coggins, 2001; Muzzall et
al., 2001; Brooks et al., 2006), whereas studies on tropi-We randomly collected amphibians from ponds, wet
cal helminthes and their amphibian hosts are uncommon igrasses and refuse dumps around residential areas of
the international literature, and mainly confined to CentralPort Harcourt (co-ordinates ®45 N; 07°01 E; Rivers
and South American study systems (e.g., Bursey et al., 2001State), in the Niger Delta region of southern Nige-
Hamann et al., 2006). Studies on African tropical systems areia. The study sites were precisely: Rumuokwu-
even rarer, and concerning the helminth fauna of amphibiansusi (N 0451.643, E007003.576), Woji (N 049.385,
in Nigeria, there are just a few studies available to date (Any-E 007003.710Q, Azubie (N 0448.682 E 007003.112, and
acho, 1997; Anosike and Keke, 2002; Aisien et al., 2003).Rumunduru (N 0452.239 E007001.809. All collection
All these studies were simply descriptive. No study, how- sites were geographically close, so the data was pooled. We
ever, analyzed the frog helminthes in a community ecologydid not sample intensively a single area for conservation rea-
perspective (Friggens and Brown, 2005). sons, i.e. for avoiding removal of an excessive number of

The lack of community ecology research on helminthesanuran individuals from a same population. The study area
parasitizing anurans in African tropical regions is partic- has relatively slight monthly fluctuations in maximum and
ularly unfortunate, not only in the light of the theoret- minimum temperatures (27-3@), and high mean relative
ical framework above-mentioned but also because manyumidity of over 65 % in most months of the year. The dry
helminth species exploit food-web relationships, and areseason extends from November to April and the wet season
valuable as means of reflecting the biodiversity of their habi-extends May to October, with peaks in July and September.
tat (Marcogliese, 2001). Host feeding and diet are important
in helm_inth ac_quisi_tion, _and the habitat frc_)m_which tr_]e bulk 5 Sampling protocol
of food is obtained is as important as the diet in parasite fauna
acquisition (Guidelli et al., 2003). Overall, 116 specimens ofAmietophrynus maculatus

In this paper, we analyze the helminth fauna and the die{69 males and 47 females), 9 specimensioplobatrachus
parameters of three contrasted species of African tropicabccipitalis(6 males and 3 females) and 15 specimeri3tpf
anurans: a terrestrial toadrfietophrynug= Bufo) macula-  chadena aequiplicatéd females and 6 males) were collected
tus Bufonidae), a large-sized aquatic frdgdplobatrachus  within short period (May to November 2008) in order to min-
occipitalis Ranidae), and a smaller sized aquatic frBgy¢ imize the seasonal variations on enteric helminth infracom-
chadena aequiplicatdRanidae) from Port Harcourt, Nigeria. munity structure occurring in the hosts (Verma and Singh,
More specifically, we address the following key questions: 2000; Bolek and Coggins, 2001). We decided not to sacrify
(i) do helminth communities of the three anuran species menmore individuals of the two latter species for conservation
tioned above belong to the interactive versus isolationist sidgurposes, because they are widespread but usually not abun-
of the continuum? Our hypothesis is that they should belongdant in the studied ponds.
to the isolationist side, as predicted from the majority of stud- The specimens were transported alive to the laboratory
ies on amphibian parasites from elsewhere (Aho, 1990; Barwhere they were humanely sacrificed with MS 222, commer-
ton, 1999); (ii) are the helminth communities structured by cially available as Tricaine Methane Sulfonate (TMS). Tri-
interspecific competition? We hypothesize that interspecificcaine is a benzoic acid derivative and, in water of low alka-
competition should be irrelevant for these helminth com-linity (<50 mg L™ as CaCQ), the solution was Wiiered with
munities, as suggested by previous amphibian studies (Ahcsodium bicarbonate. A 10gt stock solution was made,
1990; Barton, 1999); (iii) are the studied anuran species genand sodium bicarbonate added to saturation, resulting in a
eralists in diets? We predict that they should be generalpH between 7.0 and 7.5 for the solution (Anonymous, 2006).

2 Materials and methods

Study area
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The body cavity was opened by longitudinal incision from 1996). Pianka’s (1986) overlap formula was calculated fo
throat to vent and the gut was detached by cutting across thall communities, and the original species utilization matri-
esophagus and rectum (Goldberg and Bursey, 2007). Theraes from which Pianka’s overlap was calculated were ran
after, it was severed into four regions: esophagus, stomachjomized by shfiling the original values among the resource
intestine, and colon. Each segment was opened longitudistates. We used two randomization algorithms (RA2 and
nally and placed separately in a watch glass containing norRA3) of Lawlor (1980), as they are particularly robust for
mal saline to extract the helminthes. They were preserved imiche overlap studies (Gotelli and Graves, 1996). RAZ
vials containing 70 % ethanol until later examination. Ne- tests for structure in the generalist-specialist nature of the
matodes were identified after clearing in a drop of undi-resource utilization matrix by conserving guild structure,
luted glycerol on a glass slide; cestodes and trematodes wetaut destroying observed niche breadth (Gotelli and Graves,
regressively stained in haematoxylin, dehydrated in graded 996; Luiselli, 2006, 2008). RAS3 tests for guild structure
ethanol and mounted in balsam for examination (Goldbergby conserving niche breadth for each species, but destroy
and Bursey, 2007). The helminthes were subsequently idening guild structure manifested by the zero structure of the re
tified to possible taxonomic level, using a high resolution source utilization matrix (Gotelli and Graves, 1996; Luiselli,
compound microscope (Model: National Motic A07270). 2006, 2008). Niche overlap values were calculated for eac
After counting, (i) prevalence was calculated as the percentof these randomly generated matrices, and species-pair a
age of infected individuals of each species; (ii) mean in-community-summary statistics were computed (Friggens an
tensity as the number of helminthes per infected frog; andBrown, 2005). Actual overlap values were then compared t
(iif) species-richness was the number of helminth species pethe distributions of the expected values. Structure was as
frog (Verma and Singh, 2000). Voucher helminthes and frogssumed wherPgpeexp < 0.05 (Gotelli and Graves, 1996). In
were deposited in the Museum, Department of Applied andall cases, equiprobable resource use was assumed. The same
Environmental Biology, Rivers State University of Science algorithm procedures and the same number of random Monte
and Technology, Port Harcourt. Carlo permutations were also performed to test niche part

Food items of anuran individuals were also removed, iden-ioning patterns in food habits of the three sympatric anu
tified and counted. With some exceptions, order level wasrans. We used the EcoSim software (Acquired Intelligence
used as the operational taxonomic unit (OTU, Sneath andCorp., Kesey-Bear) to calculate overlap indices and to gen
Sokal, 1973) for identification. The use of descriptive eco-erate Monte Carlo simulations.
logical terms is according to Bush et al. (1997). Apart from null models, all the other statistical tests were
done according to Zar (1984) and Fowler and Cohen (1994
and performed by a Statistica for Windows (version 6.0) soft
ware.

The following parameters were calculated: abundance (num-
ber of helminthes or prey items), richness (number of para-
. . . . . 3 Results
site species), diversity and evenness. Parametric tests were
_used after having verified data normality and homos.cedastic\;g.l General patterns of helminth distribution across
ity. _Non—normal data were log-transformed to achieve nor- anuran species and gastrointestinal tracts
mality, and then parametric tests were used. ANOVA was
used to calculate fierences between means in multiple pop- A total of 2903 helminthes were extracted from the anu-
ulation groups. Frequencyftirences in helminthes among rans examined; 2495 (85.9 %) froAmietophrynus macu-
the various segments of the gastrointestinal system of anuatus, 240 (8.3 %) fromHoplobatrachus occipitaliswhile
rans were analyzed by observed versus expectéest. UP- 168 (5.8 %) were fromPtychadena aequiplicata In all,
GMA dendrogram (with Euclidean distances) were used tothere were nine helminth species infecting the anurans; 3 ne-
cluster dissimilarities between anurans in terms of their par-matodes, 3 trematodes, and 3 cestodes (Table 1), with the
asite species, and between parasites in terms of their occuhighest helminth burden record being due to the nematodes,
rence among the three anuran species. Rhabdias bufoniandOxyurissp.

Helminth communities within each anuran species were Six helminth species were recovered fréimietophrynus
analyzed for randofmonrandom organization patterns by maculatusspecimens, including nematodes, cestodes, and
null models (Gotelli and Graves, 1996), with each sector oftrematodes (two species each)Hoplobatrachus occipi-
the anuran gastrointestinal tract being consideredfardint  talis harbored four helminth species, including 2 nematodes,
microhabitat resource. The same approach was previously cestode, and 1 trematode. Five helminth species were
used by Friggens and Brown (2005) for cestode communitiesecovered fromPtychadena aequiplicataincluding 2 ne-
of elasmobranchs. To evaluate whether each helminth commatodes, 1 cestode, 1 trematode and 1 monogenean. Two
munity was structured randomly or not, we contrasted the achelminthes Qxyurissp. andEurytremasp.) were found in
tual data matrix with 30 000 random “pseudo-communities” all anurans, two in two anurans, and the rest were found ip
generated by Monte Carlo simulations (Gotelli and Graves,only an anuran species.

UQ_S_: 1

D

2.3 Statistical analyses

www.web-ecol.net/11/11/2011/ Web Ecol., 11, 11-19, 2011




14 G. C. Akani et al.: Helminth community structure and diet of three Afrotropical anuran species

Table 1. Summary of the numbers of helminthes extracted froffedint segments of the anuran guts in three species from Port Harcourt,
Nigeria.

Anura (Host) species  Helminth species Phylum Esophagus Stomach Intestine Colon Total

Amietophrynus maculates

Rhabdias bufonis Nematoda 12 357 782 28 1179
Oxyurissp. Nematoda 0 17 78 929 1024
Eurytremasp. Trematoda 0 119 108 32 259
Mehraorchissp. Trematoda 0 0 5 0 5
Davaineasp. Cestoda 0 1 12 0 13
Diphyllobothriumsp.  Cestoda 0 0 15 0 15
Hoplobatrachus occipitalis
Aplectana acuminata Nematoda 0 5 16 0 21
Oxyurissp. Nematoda 0 0 3 106 109
Eurytremasp. Trematoda 0 35 62 7 104
Diphyllobothriumsp.  Cestoda 0 0 6 0 6
Ptychadena aequiplicata
Aplectana acuminata Nematoda 0 8 20 0 28
Oxyurissp. Nematoda 0 0 2 62 64
Eurytremasp. Trematoda 0 21 46 3 70
Polystomasp. Monogenea 0 0 1 0 1
Raillietina sp. Cestoda 0 0 5 0 5
TOTAL 12 563 1161 1167 2903

Euclidean distances Euclidean distances

Rhabdias
Mehraorchis

A
Davainea
Di
80 10

H. Oxyuris

Eurytrema

Polystoma

Raillietina

70 75 80 85 % o5 100 108 0 20 40 60
(a) (DlinkDmax)*100 (b) (Dlink/Dmax)*100

0 120

Figure 1. UPGMA dendrograms (standardized to 100%) showing dissimilarity between host-anuran species in terms of their helminth
communitiega), and among helminth species in terms of their associations with the three studied anuran(Bpecies

A UPGMA dendrogram showed that the two Ranidae clus-y? = 125.63,d f = 3, P <0.0001;P. aequiplicata y? = 83.00,
tered together in terms of helminth species parasitizing themd f =3, P < 0.0001). In all the anurans, the esophagus har-
with Amietophrynus maculatuseing substantially dierent  bored the least number of helminthes with only one species
(Fig. 1a). A same type of cluster analysis revealed threqRhabdias bufonjsobserved, and intestine was the favored
helminth clusters in terms of their association with anuranssector of the anuran gastrointestinal system by all helminth
(Fig. 1b): (i) a cluster formed byRhabdias, Mehraorchjs  species apart fronDxyuris sp. (Table 2). Rhabdias bu-
and Davainea (ii) Oxyurisand Eurytrema (iii) Polystoma  fonis also occurred in other segments. The total number
andRaillietina. of helminthes extracted in the various segment indicate that

The frequency of occurrence of helminthes was stronglytheir segment preference followed the order: (cotointes-
uneven among tracts of the gastrointestinal system, eitine)> stomach> esophagus.
ther pooling the three anuran specigé+£ 1268.63,df =3,

P < 0.0001) or considering them separatelx. (macula-
tus y?=1067.81, df=3, P < 0.0001; H. occipitalis
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Table 2. Results of statistical analysis showingdfdient species-specific preferences of helminth species for particular sectors of the gas-

trointestinal system of anuran species from Port Harcourt, Nigeria. When a same helminth species occurred in more than one anuran
statistical analyses were performed on pooled numbers.

Helminth species x? test @f =3), P-value Sector Favored
Rhabdias bufonis 1331.27,<0.0001 Intestine
Oxyurissp. 2848.40<0.0001 Colon
Eurytremasp. 198.54<0.0001 Intestine
Mehraorchissp. 15,<0.0019 Intestine
Davaineasp. 31.61<0.0001 Intestine
Diphyllobothriumsp.  63.00<0.0001 Intestine
Aplectana acuminata 70.59,<0.0001 Intestine
Polystomasp. Too small sample size for analysis

Raillietina sp. 15,<0.0019 Intestine

ulated indices-0.0087; Pgpgcexp=0.506).  Also in H.

* ot occipitalis there was no evidence of structured commu-

B A maculatus 5 nity of helminthes according to both randomization algo-
rithms (RA3: mean of simulated indice€.348; vari-
80 64 48 32 16 1 32 a8 ance of simulated indices0.023; Popgexp=0.849; RAZ:

mean of simulated indices0.595; variance of simulated

e indices= 0.020; Popscexp=0.259). No community struc-
i ture was also found irP. aequiplicatawith both RA3

s BRIl (mean of simulated indices0.326; variance of simulated

Cm“‘:)‘lnem indices=0.015; Popgcexp = 0.954) and RA2 (mean of simu-
lated indices- 0.639; variance of simulated indice$.017;

Figure 2. Scatterplot of a Principal Component Analysis classify- Pobscexp=0.354).
ing the three anuran species on the basis of the prevalence, intensity,

Component 2

and abundance of their gastrointestinal parasites. 3.3 Anuran dietary habits
All anuran species were insectophagous (Coleoptera wer
3.2 Helminth community structure particularly frequently eaten) with Gastropoda being alsa

commonly consumed (Table 4). Few plant parts were als

Prevalence, intensity of infection, abundance and diversityfound in anuran guts, but these were certainly ingested se
for each helminth species in each of the three hosts are showsndarily by them as all amphibians are strictly carnivorous
in Table 3. Amietophrynus maculatishowed more richness All species appeared clearly generalists in habits: exclud
and diversity of helminth communities, having six helminth ing plant remains, a total of 10ffierent prey type categories
species, tharH. occipitalis and P. aequiplicata Combin-  were found inA. maculatusand 9 prey types in each of the
ing prevalence, intensity, and abundance of parasites into awo Ranidae.
PCA (eigenvalues: componentb175.09 with 88.14 % of In terms of percentage of occurrence of food items, ther
variance explained; component330.63 with 11.86% of  were high niche overlaps values in all pairwise combina
variance explained), it resulted that each of the three anurations (A. maculatusversusH. occipitalis=0.796; A. mac-
species was very flerent and spaced apart into the multi- ulatus versusP. aequiplicata= 0.871; P. aequiplicataver-
variate space (Fig. 2). susH. occipitalis= 0.906;x = 0.858; variance: 0.003), with

Niche overlaps between helminth species in the use oho evidence of food niche partitioning using both RA3
four gastrointestinal system sectors ranged 0.083-A.in (mean of simulated indices0.467; variance of simulated
maculatus(x=0.622; variance: 0.145), 0.027-0.973 ihl. indices=0.008; Popsgcexp=0.999) and RA2 (mean of simu-
occipitalis (x=0.495; variance: 0.231), and 0.032-0.997 lated indices= 0.710; variance of simulated indice®.005;
in P. aequiplicata(x=0.585; variance-0.217). Helminth  Pgpgexp=0.992).
communities were randomly organizedAn maculatusac- Also in terms of percentage of abundance of food items
cording to RA3 (mean of simulated indice®.350; vari- the results were not substantiallyfidirent. Indeed, there
ance of simulated indices0.0089; Pgpecexp=0.984) and  were high niche overlaps values in all pairwise combination
RA2 (mean of simulated indices0.621; variance of sim- (A. maculatusversusH. occipitalis=0.967; A. maculatus
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Table 3. Infection parameters of the helminthes parasitizing three anuran species from Port Harcourt, Nigeria. Symbulmber of
infected hosts. Exam number of examined hostbl = overall number of helminthes.

Anuran species  Helminth species Prevalencéntensity Abundance
n/Exam Range N
% mean mean

Amietophrynus maculatus

Rhabdias bufonis 98/116 1-28 1134
84.5 11.6 11.7
Oxyurissp. 102116 1-24 1024
87.9 10.0 11.0
Davaineasp. 6116 1-4 13
5.2 2.2 2.2
Diphyllobothriumsp. 5116 1-5 15
4.3 3.0 3.0
Eurytremasp. 20116 2-30 262
17.2 13.1 13.1
Mehraorchissp. 2116 2-3 05
1.7 25 25

Hoplobatrachus occipitalis

Aplectana acuminata 8/9 1-5 21
88.9 2.6 2.6
Oxyurissp. 99 9-20 109
100.0 12.1 12.1
Diphyllobothriumsp. 39 1-3 06
33.3 2.0 2.0
Eurytremasp. 99 5-22 104
100.0 11.6 11.6

Ptychadena aequiplicata

Aplectana acuminata 11/15 1-5 28
73.3 2.6 2.6
Oxyurissp. 1315 2-10 64
86.7 4.9 4.9
Raillietina sp. 215 2-3 05
13.3 25 2.5
Eurytremasp. 715 3-21 71
46.7 10.1 10.1
Polystomasp. 115 0-1 01
6.7 1.0 1.0
versusP. aequiplicata=0.953; P. aequiplicataversusH. 4 Discussion

occipitalis= 0.990; x=0.970; variance 0.251), with again
no evidence of food niche partitioning using both RA3

(mean of simulated indices0.251; variance of simulated To begin with, we should stres; that our sgmples were
indices= 0.018; Popacexp=1.00) and RA2 (mean of simu- small for two of the three specie#i( occipitalis and P.

lated indices= 0.709; variance of simulated indice®.005; aequiplicatg, and this fact may have somewhat influenced
' ' _ the results. This potential shortcoming aside, our study

Pobscexp=1.00). Hence, we conclude that the three anuran .
species were substantially similar in terms of food compo-haS none_t_heless revea_\led some clear_ patterns concerning the
sition, with no evidence of any interspecific competition for communities of gastrointestinal parasites of the three stu_d led
food among them. anurans. _F|rstly, our ;tudy clearly shoyved that the helmm_th
communities were quite depauperate in all the three species,
with 4 to 6 species being detected in each host species.
In this regard, our data perfectly agree with earlier studies
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Table 4. Diet descriptors of the three anurans from Port Harcourt, Nigeria. Symbaistotal number of prey items; ¥ = percentage of
occurrence; 9 = percentage of abundance.

Prey type A. maculatus H. occipitalis P. aequiplicata

T %P %N T %P %N T %P %N
Coleoptera 210 86.2 76.4 53 778 525 39 733 464
Lepidoptera 03 1.7 1.1 03 222 3.0 02 6.7 2.4
Diptera 04 2.6 15 02 22.2 2.0 03 6.7 3.6
Orthoptera 04 35 1.5 03 33.3 3.0 04 26.7 4.8
Hymenoptera 03 0.9 1.1 03 333 3.0 04 26.7 4.8
Isoptera 01 0.9 0.4 02 11.1 2.0 04 20.0 48
Unidentified insects 20 94.8 7.3 17 100.0 16.8 13 66.7 155
Acarina 02 0.9 0.7 - - - 03 200 3.6
Miriapoda 05 29 1.8 03 222 3.0 - - -
Gastropoda 16 13.8 5.8 11 100.0 10.9 07 33.3 8.3
Plant parts 07 6.0 2.6 04 333 3.8 05 333 6.0

indicating that amphibian parasite communities are typicallywas also reported in earlier studies (e.g., McKenzie, 2007).
in the proximity to the isolationist extremity of the contin- However, when prevalence, intensity, and abundance of par
uum (Aho, 1990). Also, null model analyses revealed that theasites are combined into a multivariate analysis, each anuran
helminth communities were not structured by niche resourcespecies was clearly spaced apart from the others, thus reveal-
partitioning in any of the anuran hosts. Hence, our data fiting considerable species-specififdiences in terms of their
well with the idea that parasite communities form unstruc- parasite communities. We tentatively attribute thestedi
tured assemblages with little resource limitation and com-ences to microhabitatfilerences between the anuran species.
petitive influence (Rohde, 1991; Gotelli and Rohde, 2002).For instanceP. aequiplicatatends to be more forest-linked
This pattern is also consistent with the theoretical predictionghan H. occipitalis which is found also in open grassland
of the isolationist model for parasite communities. Over- ponds (Rdel, 2000; Akani et al., 2005).

all, Afrotropical anurans conform with both temperate and

Neotropical amphibians in terms of the general characteris- Our diet data of the three anurans s_howed a gene.rahst
tics of their parasite communities. trophic spectrum for all species, with insects (especially

) . . coleopterans) and gastropods being important food items.
The helminth communities found in the three anurans &XDietary generalism of the host has been predicted to be an

amined here diered slightly: three nematodes were recov- gqgjagical correlate of the isolationist structure of parasite
ered fromA. maculatuswhile two were recovered from both communities (Poulin and Luque, 2003), and also in this re-

H. occipitalisandP. aequiplicata Oxyurissp. was common  garq our study fits well with theoretical expectations. It is
to all three anurans. Although this latter is primarily & mam- jixey that prey availability around the habitat of anurans was
ma}l parasne, it has already been recorded as a parasite pf afery important in regulating the food items, and that anu-
phibians elsewhere (e.g., Lehmann, 19@Q)lectanaacumi-  ans ate all moving objects in their sight range that they ca
nata occurred inH. occipitalis and P. aequiplicata while hqest (e.g., Toshiaki and Masafumi, 2001). However, it is
Rhabdias bufonisccurred only inA. maculatusOf the ces-  hqteworthy in our study that the overall dietary spectrum was
todes, Diphyllobothriumsp. was common té. maculatus  gimjlar among anuran species (as testified by the high niche
andH. occipitalis The trematodek. pancreaticunoccurred — oyeriap values observed), despite we included in the analyses
in all three hosts. The only monogenean recovered was fromy,,ran species with veryfiiérent habitat and life-style char-
aP. aequiplicataspecimen. No single community included gcteristics. For instancé). maculatuss strictly terrestrial,
all species locally available. whereas the other two species are aquattmi@®, 2000), and
Our data revealed that, in terms of helminth commu-they also difer locally in terms of microhabitat character-
nity composition (presengabsence of the various parasites), istics at most sites (e.g., Akani et al., 2005). In addition
there was an higher similarity between the two Ranidae tharour anuran species paralleled their helminth communities ip
between each of the Ranidae and the only Bufonidae studthat they did not compete interspecifically for food, as clearly
ied here. Itis likely that this higher similarity may depend on shown by our null model analyses with both RA2 and RA3
the more similar general ecological habits of the two Ranidaealgorithms. Also in this case, lack of interspecific competi-
(semi-aquatic) whereas the Bufonidae is terrestrial. An habition for food is expectable among sympatric predators with
tat éfect on the abundance and richness of helminth parasitegeneralist and opportunistic dietary habits (Pianka, 1986).

-
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Price (1990) stated that predation was an integral part of Nigeria, African Journal of Applied Zoology and Environmen-
transmission in many animal parasite systems. In our study tal Biology, 4, 47-49, 2002.
case, the three anurans were clearly indiscriminate, unspeAnyacho, O. A.: Survey of helminth parasites of a common African
cialized predators of invertebrate organisms. This is widely toadBufo regularisaround University of Port Harcourt, Choba,
in agreement with previous studies on anurans, and, be- Rivers State, B.Sc. Thesis, Department of Zoology, University of
cause of this indiscriminated predatory activity, the degree PortHarCO.urt' 32 PP, 1997. o -
of specificity of helminth parasites to particular species of Baker, M. R.: Synopsis of the Nematoda parasitic in amphibians

. and reptiles, Memorial University of Newfoundland, Occasional

hosts should be fairly low (I_Drud_hoe and Bray, 1982). How- Papers in Biology, 11, 1-325, 1987.
ever, the nematodes found in this study are monoxenous anfarton, D. P.: Ecology of helminth communities in tropical Aus-
do not require an intermediate host, as infection is by skin  tralian amphibians, International Journal for Parasitology, 29,
penetration or egg ingestion, thus diet being unimportant in  921-926, 1999.
their case. Diet is however important to trematodes and cesBolek, M. G. and Coggins, J. R.: Seasonal occurrence and commu-
todes (Anderson, 2000). In the case of nematodes, habitat nity structure of helminth parasites in green froBsna clami-
should be of course important in the transmission. Consider- tans melanotafrom southeastern Wisconsin, U.S.A., Comp. Par-
ing that (i) primarily mammalian (and also human) parasites  asitol., 68, 164-172, 2001.
are common in the studied anurans, and that (ii) in part ofBrOOFSv D. R., lon-Fegagnon, V., McLennan, D. A., and Zelmer,
the study areas there was an intense human activity (includ- D-* Ecological fitting as a determinant of the community struc-
. . . . ture of platyhelminth parasites of anurans, Ecology, 87, S76—
ing the use of these ponds also as latrines), it is possible that S85. 2006
this might hgve influenced the probability of transmission of Bursey, C. R., Goldberg, S. R., and Parmalee, J. R.: Gastrointesti-
these parasites to anuran hosts. Further researches are needefly| heiminthes of 51 species of anurans from Reserva Cuzco
in order to confirm this hypothesis. Amazbnico, Peru, Comp. Parasitol., 68, 21-35, 2001.
Bush, A. O., Ldferty, K. D., Lotz, J. M., and Shostak, A. W.: Par-
asitology meets ecology on its own terms: Margolis et al. revis-
ited, J. Parasitol., 83, 575-583, 1997.
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