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ABSTRACT

Sclerophrys maculata (toad) and Ptychadena mascareniensis
(frog) are widely distributed anuran genera across West Africa to
even other regions of Africa. Their distributional ecology and
comparative abundance were studied on the Liberian refugee
camp in ljebu-Oru, Ogun State. Applying the visual encounter
survey (VES) and acoustical encounter survey (AES) sampling
methods, both genera were searched for opportunistically in the
study area that was delimitated into four sub study sites (SSA, SSB,
SSC and SSD). The highest number of individuals of both S.
maculata and P. mascareniensis were observed in SSB during the
dry season while the least observed in SSD. In the wet season, the
highest number observed was in SSC while the least in SSD.
During the dry season, there was a mean adult population of thirty-
two (32) Sclerophrys sp while that of Ptychadena sp was 9.5 which
was significantly different (P< 0.05). However during the wet
season, greater number of adult Pfychadena sp (76.6) was
observed than the Sclerophrys sp (65.4), but not significantly
different (P> 0.05). During the wet season, the greatest mean
number of adult individuals for Sclerophrys sp (29.9) and
Ptychadena sp (31.5) were recorded at site SSC. The lowest;
Sclerophrys sp (6.6) and Ptychadena sp (6.5) were recorded at site
SSD. During the dry season, the greatest mean number for
Seclerophrys sp (11.5) and Ptychadena sp (4.1) were recorded at
site SSB and the lowest; Sclerophrys sp (4.4) and Ptychadena sp
(1.4) were recorded at site SSD. Higher mean numbers of
Sclerophrys sp were recorded within the first ten meters compare
to the Ptychadena sp while further towards the swamp (21-30m),
greater mean number of Pfychadena sp was observed compared
to Sclerophrys sp. Ptychadena sp with its soft moist skin finds it
more suitable not dwelling in vicinities far away from aquatic
sources of water. Therefore evolutionarily speaking, the
development of tough warty skin by the toads have conferred on
them better adaptation for terrestrial existence as compared to the
frogs that is still relying more on very moist and aquatic
environments for their optimal existence.

Keywords: Sclerophrys sp, Ptychadena sp, Distribution, Ecology,
Abundance, Evolutionary.

INTRODUCTION

Distributional variation of amphibian species maybe as a result of
heterogeneous habitats associated with the tropical regions.
According to McAuthur (1984) and Mesquita and Colli (2003), they
hypothesized that when populations are subjected to different

environmental pressures, they may respond by evolving different
characteristics or strategies which are more adapted to the
environmental conditions they experienced. This is true concerning
many assemblages of amphibian species. Ecological aspects such
as life-history traits, diet, microhabitat use and thermoregulation
maybe influenced by the climate or the physical aspect of the
environment (Albuqurque et al., 2018). Also the cold-warm
seasonality (temperate region) and the wet-dry seasonality
(tropical region) effects are more evident on the reproductive
activities of organisms (Mesquita and Colli, 2010; Mesquita et al.,
2016).

Unnatural habitat heterogeneity created by anthropogenic
disturbances also has a huge effect on the abundance of
amphibian species. These habitats created from the natural ones
may not be conducive for the optimal existence of the species.
Habitat specialist species are particularly more susceptible than
generalist species in this situation. According to Travis (2003) and
Munday (2004), specialists have greater population declines when
faced with habitat loss and tend to be less resilient to the effect of
climate change when compared with generalists.

Sclerophrys maculata (toad) and Pfychadena mascareniensis
(frog) are widely distributed genera across West Africa to even
other regions of Africa. Channing and Rodel (2019) reported that
these genera inhabited wide range habitats. Onadeko and Rodel
(2009) also reported on the distribution and abundance of S.
maculata and P. mascareniensis in the three states (Lagos, Ogun
and Oyo) in Nigeria. Sclerophrys maculata inhabits mostly
degraded forests to humid savanna and seen in settlements. They
are also found on farmlands, forest edges, along river edges,
ponds and puddles. Ptychadena mascareniensis occurs in the
wooded savanna, grassland, temporary and permanent and
stagnant waters, and in rice puddles.

In this study, we attempt to further highlight the distributional
ecology of these genera by observing their abundance in the
various habitats on the Liberian Refugee Camp in liebu Oru, Ogun
State. The camp is a model habitat for study because it has
heterogeneity of habitats which these species occur at certain
duration of time throughout the year (wet-dry seasons). We
therefore describe and compare the microhabitat use, number of
individuals, tadpoles and sub adults at four (4) selected sites at the
camp.
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MATERIALS AND METHODS

Study Area

The general study site was the Liberian Refugee Camp (060 56’
493" 0030 56 792") located on the outskirt of ljebu Oru in Ogun
State. This was the settlement used by the Nigerian government to
host Liberian refugees fleeing the civil war in Liberia. It is a large
lowland settlement (300 x 300m) with heavy vegetation and water
present on almost 15-35% of the ground throughout the year
depending on the season. There are two (2) large shallow ponds
having banana (Musa sp) trees around their periphery. There is a
small river bordered by cultivated farmland and secondary forest
growths.

Delimitation of Study Site
The study site was delimitated to four sub study areas (Table 1)

Table 1. Brief description and size of sub study areas

0.2mm) were used to take water samples within and along the
sides of aquatic habitats to ensure sub adults and tadpoles were
adequately recorded. This was done especially during the wet
season when the emergence of large temporary ponds was
numerous.

The tadpoles were identified according to Rodel, (2000). The
tadpoles of S. maculata were brown to usually deep black color.
The body is covered by a transparent layer and the short muscular
tail axis bears an almost symmetrical tail fin that shows no marking.
The eyes are arranged laterally, but almost on top of the head. The
tadpoles of P. mascareniensis have its dorsum scattered with
bright brownish spots with a metallic glimmer. The tail length is
three times its height and three times the body length and it is very
pointed.

Proximity of Species to Human Habitation
The species proximity and activities around three buildings
inhabited by humans were taken into consideration. Each building

Sub Study Total Sze  Brief Description Of Area had a ground surface area of about 32m X 21m giving a total area
Areas _ _ _ of 672m2. The locality of the individual species was classified within
SSA  =19.480m*  Secondary forest with a small rver flowing through. the interval distances of 0-10m, 11-20m and 21-30m towards the
SSB  =~27.140m*  Swampy region with tertiary vegetation. Ponds located within and swamp from the buildings. Observations and recording were done

totally green due to heavy presence of algae. fortnightly for two hours (6-8pm) during the wet season in the

85C =24, 610m  Swampy region bordering dry land. Several housing units within the months of June and July. Only the adults and sub adults were
location. recorded.
SsD =18, 760m*  Cultivated land, gardens and small patches of fallowed farmlands.

Data Analysis

Data were analyzed using the one way analysis of variance
(ANOVA) with the SPSS version 18.0 (SPSS, 2008). This was used
to ascertain if the populations of the species differ significantly

Data Collection

Both genera (Sclerophrys and Ptychadena) were searched for
opportunistically using the visual encounter survey (VES) and
acoustical encounter survey (AES) methods (Rodel and Ernest,
2004) in two consecutive years encompassing both dry (January-
March 2016/2017) and wet (May-July 2016/2017) seasons

among the study sites seasonally. Variations between the adult
anuran species were also tested each (wet and dry) seasonally to
ascertain if significant difference existed.

RESULTS

The result of the mean population distribution of Sclerophrys
maculata and Ptychadena mascareniensis observed in the various
study sites are shown in Figure 1. There was significant difference
(P< 0.05) between the population of these species during the wet
and dry seasons. Far greater number of individuals of adults, sub
adults and tadpoles were recorded during the wet season. In the
wet season, there were greater populations of Sclerophrys sp
observed in site SSA while greater amount of Ptychadena sp seen
in site SSB).

: .- Py -
Plate 1. Sclerophrys maculate Ptychadena mascareniensis
Sampling was done monthly consisting of 5 nightly consecutive
visits (1900-2300h) made by two investigators, the principal
investigator and the field assistant. Each sub study area had survey
duration of one hour each night, totaling four hours each night. This
gave a total of 20 survey hours monthly, 60 hours for each season
and 120 hours yearly. For each sampling occasion, we recorded
the total number of individuals and stages of development (adults,
sub adults and tadpoles).

Microhabitat Surveys

Surveys of the aquatic habitats (ponds both temporary and
permanent, river side) were thoroughly done so as not to create a
bias against the terrestrial ones. Sweep nets of mesh size (0.2 x
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Fig. 1. Mean population of Sclerophrys maculata and Ptychadena mascareniensis observed in the various study sites during the wet and dry

season

There were more tadpoles recorded in the wet season than adults
and sub adults while in contradiction, the tadpoles were the least
observed during the dry season. Figure 1 also reveals that the
highest number of individuals of both S. maculata and P.
mascareniensis were observed in SSB during the dry season while
the least observed in SSD. In the wet season, the highest number
observed was in SSC while the least in SSD.

In Figure 2, the mean population of adult S. maculata and P.

mascareniensis observed at the study sites during the wet and dry
seasons are shown. During the dry season, there was a mean total
of 32 Sclerophrys sp while that of Ptychadena sp was 9.5 which
was significantly different (P< 0.05). However during the wet
season, greater mean number of adult Ptychadena sp (76.6) was
observed than the Sclerophrys sp (65.4), but not significantly
different (P> 0.05).
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Fig. 2. Mean population of adults Sclerophrys sp and Ptychadena sp observed in the study sites during the wet and dry seasons

During the wet season, the greatest mean number of adult
individuals for Sclerophrys sp (29.9) and Ptychadena sp (31.5)
were recorded at site SSC. The lowest; Sclerophrys sp (6.6) and
Ptychadena sp (6.5) were recorded at site SSD. During the dry
season, the greatest mean number for Sclerophrys sp (11.5) and
Ptychadena sp (4.1) were recorded at site SSB and similarly the
lowest; Sclerophrys sp (4.4) and Ptychadena sp (1.4) were
recorded at site SSD.

The distribution and abundance of Sclerophrys sp and Ptychadena
sp were observed between the housing units and the swamp (Fig.
3). According to the distance intervals, higher mean numbers of
Sclerophrys sp were recorded within the first ten meters compared
to the Ptychadena sp. Within further distance (11-20m) slightly
higher mean number of Pfychadena sp were recorded. Further
towards the swamp (21-30m), greater mean number of Ptychadena
sp (31) was observed compared to Sclerophrys sp (8).
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Fig. 3. Mean number of Sclerophrys sp and Ptychadena sp observed at the distance intervals between the housing units and swamp

Short notes were made on microhabitat activities and positions of between the housing units and the swamp (Table 2).
adult Sclerophrys sp and Pfychadena sp at distance intervals

Table 2. Observation made on microhabitat activities and positions of adult Sclerophrys sp and Ptychadena sp at distance intervals between
the housing units and swamp.

Distance  Sclerophrys maculata Ptychadena mascareniensis

intervals

0-10m 1. Some are found half buried in the sand/soil 1. Very few seen near human habitation, if
near the house bases during the day seen probably for nutritional needs
2. Feed on insects flying around light bulbs at
night

3. Eat flies on or near leftover food for pets

11-20m 1. Seen mostly around garbage waste disposal 1. Mostly seen among grasses feeding on
area feeding on flies and other insects/worms insects
2. Few observed in amplexus in shallow pools

21-30m 1. Found in shallow temporary pools for 1. Many located among half submerged
reproductive purposes vegetation in small puddle of water
2. Males call among vegetation to initiate
reproductive activities

Plate 2. Sclerophrys sp hiding between toilet pipe and wall and half buried beside a house foundation
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DISCUSSION

There has always been a marked difference in anuran population
between the wet and dry seasons. Many authors (Duellman, 1995;
Onadeko et al., 2013; Onadeko, 2015 and Vonesh, 2001) have
indicated this fact due to the presence of available water in the wet
season which favours the thriving conditions of the species. In this
study, apart from the reproductive potentials the wet season brings
about, it was observed that species acquired temporal niches
which helped in the acquisition of more food. Hence this increased
the population of anurans in areas that were void of their presence
during the dry season.

These niches acquired by both species (Sclerophrys sp and
Ptychadena sp) during the wet season increased their distribution
and abundance. Therefore it was observed that there was no
significant difference between these species during the wet
season. Both anuran species took advantage of the wet
environmental conditions to maximize their nutritional needs and
reproductive activities. These two anuran species may have been
living in the same environment but their diets may not have entirely
been the same. Protazio (2015) studying the diet composition and
morphology in an assemblage of fifteen anuran species occupying
temporary ponds revealed that closely related species use the
same microhabitats, although at different proportions and show a
high diet niche overlap. However, more individuals of Ptychadena
sp were recorded in and around the ponds compared to that of
Sclerophrys sp. Reasons could be that Ptychadena sp are semi-
aquatic in nature and hence more associated with the aquatic or
very moist terrestrial environments. More toads were seen in the
secondary forests which corroborates Channing and Rodel, (2019)
that they inhabit very highly degraded forest to humid savanna.
Perhaps due to their integumentary morphology and composition,
they are able to wander further away from aquatic or very moist
terrestrial sources and into the forest.

Despite the low population of individuals observed during the dry
season, there was still significant difference between the toad and
frog population. This may be due to the fact that the frog
(Ptychadena sp) has smooth and moist skin which doesn’t permit
them to move far away from moist or aquatic environments. The
dry weather or terrain could easily subject them to dehydration
which is detrimental to their existence. The toad (Sclerophrys sp)
that had the higher population has tougher rough warty skin which
could be advantageous to their dispersal in the dry conditions. This
could be an evolutionary adaptation that could help withstand
dehydration. This was one of the morphological adaptations the
reptiles possessed in conjunction with dry scaly skin that made
them better adapted for terrestrial existence (Hickman et al., 2001).
Therefore the higher populations of toad observed during the dry
season might be due to the occurrence of tough, dry warty skin
which prevented dehydration thus enabling them to disperse more
than the frogs.

The highest occurrence of tadpoles during the wet season
buttresses the point that the wet season is a conducive time for
reproductive activities (Akani et al., 2004; Onadeko et al., 2013).
Most anuran species start their reproduction at the advent of the
rainy season, hence the observance of more tadpoles than sub
adults and adults. Contrastingly, the lowest occurrence of tadpoles
compared to the sub adults and adults was observed in the dry
season. This simply indicates that the dry conditions coupled with

the scarcity or lack of water did not favour the reproductive activities
of both species. Anurans still have to result in using the aquatic
environment to complete their life cycle. Therefore evolutionarily
speaking, some anurans have not completely conquered the
existence of life on land.

Individuals of the toad and frog species were most populated in the
swampy region bordering the dry land where some housing units
(Site SSC) were located during the wet season. Water accumulates
in the large pond during the wet season, therefore anuran species
congregate at the side and close regions of the pond searching for
food. According to Hopkins (2007), anurans play a very important
role in the ecosystem as secondary consumers in many food
chains as carnivores. This is the reason why most of their
individuals were observed located in this region during the wet
season. But however, during the dry season the highest population
of anurans species were observed in the swampy region where the
ponds were located (Site SSB). The species had now congregated
around the almost dried up ponds where there were adequate and
conducive conditions for their optimal survival. As noted, the
surrounding conditions extending from this site was totally dry and
devoid of water which made the other habitats less populated.
The lowest population of anuran species recorded at Site SSD both
during the wet and dry seasons was as a result of degraded
vegetation resulting from fallowed farmlands. Deforestation due to
these human-induced activities adversely affects biodiversity,
which in turn is expected to result in species decline and an
increase in species extinction (Sodhi ef al, 2010). Decena (2020)
also confirmed that habitat alteration affected the assemblage of
leaf-litter and semi-aquatic amphibians. The cultivated farmlands
engage in monocropping activities which also reduces the
abundance and diversity of animal species existing within these
sites.

Sclerophrys maculata showed greater proximity to human
habitation than Ptychadena mascareniensis. They were seen
eating flies on and around left over dog’s food, half buried beside
building’s edges during the day, neatly resting between pipes and
mostly noted around garbage waste disposal sites. Those half
buried during the day came out at night to eat flying insects around
light bulbs at night. It can be deduced that due to the tough warty
skin of Sclerophrys maculata, they are able to survive further
distance from aquatic sources than the Ptychadena sp. For this
reason they are found closer and around human establishments
which are further away from natural aquatic sources. However
within  11-20m towards the swamp, both Sclerophrys and
Ptychadena spp were not significantly different in populations
though the latter being higher. Pfychadena sp population grew
significantly higher as from above 20m into the swamp away from
the housing units. This species with its soft moist skin finds it more
suitable not dwelling in vicinities far away from aquatic sources of
water. Therefore evolutionarily speaking, the development of tough
warty skin by the toads have conferred on them better adaptation
for terrestrial existence as compared to the frogs that is still relying
more on very moist and aquatic environments for their optimal
existence.

REFERENCES

Akani, G.C., Politano, E. and Luiselli, L. (2004). Amphibians
recorded in forest swamp areas of the River Niger Delta
(Southeastern Nigeria) and effects of habitat alterations from

Distributional Ecology Of Sclerophrys Maculata (Northern Flat-Backed Toad)
And Ptychadena Mascareniensis (Mascarene Grass Frog) On The Liberian Refugee
Camp, Ijebu- Oru, Nigeria

184


http://www.scienceworldjournal.org/

Science World Journal Vol. 17(No 1) 2022
www.scienceworldjournal.org

ISSN: 1597-6343 (Online), ISSN: 2756-391X (Print)
Published by Faculty of Science, Kaduna State University

oil industry development on species richness and diversity.
Applied Herpetology, 2: 1-22

Albuqurque, U.P., Gonclaves, P.H.S., Ferreira Junior, W.S,,
Chares, L.S., da Silvia, T.L.L., Santos, G.C., and Araujo, E.L.
(2018). Human as niche constructors: revisiting the concept
of chronic anthropogenic disturbances in ecology.
Perspectives in Ecological and Conservation, 16: 1-11

Channing, A. and Rodel, M.O. (2019). FIELD Guide to the Frogs
and Other Amphibians of Africa. Penguin Random House,
South Africa (Pty) Ltd. 408pp

Decena, S.C.P., Avorque, C.A., Decena, I.C.P. (2020). Impact of
habitat alteration on amphibian diversity and species
composition in a lowland tropical rainforest in Northeastern
Leyte, Philippines.  Scientific  Reports 10, 10547
https://doi.org/10.1038/s41598-020-67512-6

Duellman, W.E. (1995). Temporal fluctuations in abundances of
anuran amphibians in a seasonal Amazonian rain-forest.
Journal of Herpetology 29: 13-21.

Hickman, P.C. Robert, L.S., and Larson, A. 2001. Integrated
Principles of Zoology Eleventh Edition. McGraw-Hill
Companies, Inc. 899pp.

Hopkins, W.A. 2007. Amphibians as models for studying
environmental change. ILAR Journal, 48(3): 270-277.

McAuthur, R.H. (1984). Geographical Ecology. Princeton
University Press, USA

Mesquita, D.O. and Colli, G.R. (2003). Geographcal variation in the
ecology of populations of some Brazilian species of
Cnemidophorus (Squamata, Teiidae). Copeia, 2003: 285-298

Mesquita, D.O. and Colli, G.R. (2010). Life history patterns in South
American tropical lizards. Pp. 45-71 in O.H. Gallegos, F.R.M.
Cruz, and J.F.M. Sanchez (eds.), Reproduccion en Reptiles:
Morfologia, Ecologia y Evolucion Universidad Autonoma del
Estado de Mexico, Mexico

Mesquita, D.O., Costa, G.C., Colli, G.R., Costa, T.B., Shepard,
D.B., Vitt, L.J. and Pianka, E.R. (2016). Life-history patterns
of lizards of the world. American Naturalist, 187: 698-705

Munday, P.L. (2004). Habitat loss, resources specialization
extinction on coral reefs. Global Change Biology, 10: 1642-
1647

Onadeko, A.B. and Rodel, M.O. (2009). Anuran surveys of south-
western Nigeria. Salamandra, 45: 1-14

Onadeko, A.B., Egonmwan, R.I. and Saliu, J.K. (2013). Biodiversity
change: Preliminary monitoring of anuran species in selected
vegetation sites in Southwestern Nigeria. West African
Journal of Applied Ecology, 21(1): 69- 85.

Onadeko, A.B. (2015). Forest degradation and its impact on anuran
diversity and abundance in Arum Owun, Sapele, Delta State.
The Zoologist. 13: 44-50

Protazio, A.S., Albuquerque, R.L., Falkenberg, L.M. and Mesquita,
D.0. ( 2015). Niche differentiation of an anuran assemblage
in temporary ponds in the Brazailian semi and arid Caatinga:
Influence of ecological and historical factors Herpetological
Journal, 25: 109-121

Rodel, M.O. and Emst, R. (2004). Measuring and Monitoring
Amphibian Diversity in Tropical Forests. |. An Evaluation of
Methods with Recommendation for Standardization.
Ecotropica, 10: 1-14

Rodel, M.O. (2000). Herpetofauna of West Africa, Amphibians of
the West African Savanna. Edition Chimaira: Frankfurt,
Germany.

Sodhi, N. S., Koh, L.P., Clements, R., Wanger, T.C., Hill, JK. ,
Hamer, K.C., Clough, Y., Tscharntke, T., Posa, M.R. and Lee,
T.M. (2010). Conserving Southeast Asian forest biodiversity
in human-modified landscapes. Biological Conservation, 143,
2375-2384.

Travis, J.M.J. (2003). Climate change and habitat destruction: a
deadly anthropogenic cocktail. Proceedings of the Royal
Society of London Series B-Biological Sciences, 270, 457-
473

Vonesh, J.R. (2001). Patterns of richness and abundance in a
tropical African leaflitter herpetofauna. Biotropica. 33: 502-
510

Distributional Ecology Of Sclerophrys Maculata (Northern Flat-Backed Toad)
And Ptychadena Mascareniensis (Mascarene Grass Frog) On The Liberian Refugee
Camp, Ijebu- Oru, Nigeria

185


http://www.scienceworldjournal.org/
https://doi.org/10.1038/s41598-020-67512-6

