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The Ecology and Habits of Tympanotonus fuscatus var. radula (1..)
(Prosobranchia: Potamididae)
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Abstract: The ecology of Tympanoctonus fuscatus var. radula (L) in the mangrove swamps of the Lagos lagoon
1s described. The salinity in the habitat was found to vary between 0.1%e during the rains and 25%e in March
during the dry season when the habitat dries up. The fluctuating pH, low level of dissolved oxygen content,
recorded in the study area could be an indication of the deteriorating water quality. The substratum consists
of black mud which sometimes contains hydrogen sulphide. The species is amphibious. It is active in the rainy

season and in dry season it congregates under objects or burrow mto the soil i the habitat. The species 1s
found only at the edges of the lagoon and not in the main body.
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INTRODUCTION

The most common and dominant molluscs m the
brackish waters of West Africa are snails belonging the
Super family Ceritluoidea (Nicklés, 1950). The Super family
is characterised by long, spired, trailing shells and two
families, Potamididae and Melamidae are represented in
the lagoons, estuaries and mangrove swamps of West
Africa by two genera, Tympanotonus (Klemn) and
Pachymelania which are endemic to West Africa
(Buchanan, 1954). The genus Tympanotonus known
locally as periwinkle comprises a single species which has
two varieties 1. fuscatus (L.) and T. fuscatus var. radula
(L.). The genus Tympanotonus is characterised by
turreted granular and spiny shells and tapering ends.
T. fuscatus var. radula is distinguished from the other
variety by the absence of spiny tubercles on the shell

Most of the literature on the genus Tympanotonus in
the Lagos lagoon 1s concerned with classification,
geographic  distribution and population dynamics
(Oyenekan, 1987, Brown, 1991, Brown and Oyenekarn,
1998). Recent studies have focused on the use of
Tympanotonus for the biomonitoring of coastal water
pollution (Ajao and Fagade, 1990; Otitoloju and Don-
Pedro, 2002; Davies et al., 2006, Otitoloju et al., 2006).

The present study investigates the ecology and
habits of this economically important species in a selected
habitat in the Lagos lagoon system.

MATERIALS AND METHODS

The ecology of T. fuscatus var. radula was studied in
the field and in aquana set up in the laboratory. Ecological
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data were collected bi-monthly between 8 am and 1 pm
from October 2004 to March 2006 from a non-tidal area of
the lagoon, around the Umversity of Lagos (lat N 06°
31.049, long E 003° 24.19) where this study was
undertakenn. Data collected included the following
physical and chemical parameters: salinity, temperature,
hydrogen ion concentration (pH), dissolved oxygen
content, nature of substratum, water depth and associated
macro {lora and macro fauna.

Air and water temperatures were measured with a
mercury-mn-glass thermometer. Water samples were
collected on each visit in a water sampling bottle for
analyses of the physico-chemical properties. The salimty
of each water sample was measured with a salinity meter
(model EES 15-35). The pH of the water sample was
determined with a Philip conductivity meter (model PW
405). Samples of water for the estimation of Dissolved
Oxygen (DO) content were collected from the bottom with
an nsulated bottle and was analysed using the modified
Winkler’s method (Wright, 1981).

The depth of the water in four randomly selected
locations in the study site was measured with a calibrated
pole samples of the bottom deposits were collected
from each of these sites with a Van Veen grab from an
unanchored paddle boat. Four grab hauls were taken from
the four selected areas of the study site. Each haul was
sieved 1 the field with a 0.5 mm mesh sieve and preserved
in 4% formalin and taken to the laboratory where the
samples were washed and sorted into taxonomic groups.
The top portion of the sediment of the first grab haul was
preserved for sediment analysis of size of soil particles
using the method described by Hill and Webb (1958) and
Ovyenekan (1987).



J. Biol. Sci., 8 (1): 186-190, 2008

RESULTS

Ecology: Two salinity seasons were observed in Fig. 1.
The salinity is low in the months of May to October and
high from December to April. The lowest salimty recorded
was 0.1% in October 2005 while the highest was 25% in
March 2006. Salinity figure was exceptionally high in
November 2004,

The temperature of the water was high and varied
between 27.5°C and 30°C (Fig. 1), the highest temperature
being 30°C in March 2006.

The Dissolved Oxygen (DO) content in the bottom
water was between 0.5 mg L™ and 2.5 mg L' (Fig. 2). The
lowest figure of 0.5 mg L™" was obtained in May and June
2004 and the highest figure of 2.5 mg L.~' cobtained in
February 2005.
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The hydrogen ion concentration (pH) of the water
was between 6.73 and 8.3 (Fig. 2). In December 2004,
March 2005, August 2005, December 2005 and March
2006, the pH of the water was slightly below 7. During the
other months, the value was slightly above 7.

Table 1 shows the analysis of the substratum of the
mud flat. The blackish mud deposits have high silt,
organic matter and fine sand content to a depth of
between 0.5 to 0.76 m and the substratum also smelt
strongly of hydrogen sulphide.

Habits: The species was never found in the main body of
the lagoon. Dwring the dry season, when the mud flats
dried up, the species burrows into the mud. During the
rainy season, the species was observed crawling about in
the soft black mud. In the laboratory, the
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Fig. 2: Monthly variation in hydrogen ion concentration (pH) and Dissolved Oxygen (DO) content 1 the study site

(University of Lagos mangrove swamp)
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Tabk 1: The avabres of coi samp ks fbendrom fhe babiat of T fuscates mr. redule ke Thireeiy o Lygos marerom: saamp

W2 30 et el 90 Fer o Crgatiic matter Drepth of
Sample Ho. Fochell mesh Traie med Frafte m &g it med Frafte ey d as Foof sib AT (m )
1 - 30 nn 19.5 44 4 211 En 0.7a
2 12 56 o4 3le 512 g ER 0.7a
3 - 0l a5 155 e 0l L5a 061
4 - - 5.0 T 2.8 2450 050

Fiz.3: Timpancfonus fuscafusvar, radela collected from
the study site (Unmversity of Lagos mangmoee
gearnpy 3 cale bar = 1000 mm

species was obeerved to crawl o edze of the aguarium
and protuded the anterior part ont of water. It rasped the
roud in the acuarimm: it moved its snont for side o side
and wed the fertacles to feel the subshatum before
rasping the detritns contaired in the rood. The apices of
the shell of rnost specirmens collected frorn the studyarea
were cecollated (Fiz. .

The following macto fhura species were assoclated
with T fisedfus war, radels in the study habitat,
CHhamalus qesfuariy, Lifforing angulifera, Crassosirea

Fasar, FPochymeloma  fisea  (wr  guodrizeriala),
Chibamarivs  giticmius,  Mewifing  uramoenss,
Periophthabmus  olfevderi,  Seserma huzard and

Cardipsoma armeium,

The dordrant reacro flora in the habitat is coenposed
of Dalbergic ecadophplum, Dyepanccarpus Tumefus,
Chmeocarpum  verruoom, Himsous  fillaceus,
Acrodichum qureum, Paspelum vagingfum, Fragrosfiz
Hnearis, Cyperus avficulafus and Phoentx reclingfa.

DISCUSSION
The water in the stdy site was never fresh and two

salinity seasons per arcimn were ohserved in the study
area cie to the influence of seasonal rainfall. 5 alinity was
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exzeptonally Hgh in Noverber 2004 due to the scanty
rainfall experenced that wear. Thus the species ocours
naturally in waters with wery lowr salinity betaeen June
atd Movernber which have a lawge seasonal fluctnation.
Salirdty i a key factor msponsible for the popnlation
dyrarrics of estuaries (Hill and Webhb, 1958, Sradi, 10000

The water temperatiwes were high and remained
telatively stable throughout the period of dbeervation,
which may indicate that water termperatare has no effect
on the ecology of T fuscafus war. radula.

The hydrogen ion corcentration () flocmated
duing the period of chesrvation The stadysite exlibited
alkaline propertes in rost of the months savnpled except
infew morths when the values were belowr 7.

The walues of dissobed oxygen recorded were low
through ot the period of oheervation when corpared o
walwes found in sorne lagoons. The areoant of dissobeed
oxygen 1s an indication of the clearliress of water; a high
lewel comelates with water being clean and anpolluted
(Escarmage, 19907, The lewels cbtained in this stody
corapare to results froen other lagoons and creeks with
sewrage and industial wastewater and seafood discharge
(Rewes and Iverino, 1991, Chire of @i, 2003). According to
Escaravage (190000, amomt of dissoked oxygen in water
15 controlled byrhinlogical processes and Lo level can ldll
fish and other crgardsins.

The fluctuating pH, lowr level of dissobeed oeyzen
content, recorded in the stody area conld be an indication
of the deteriorating water guality of the study The
disclarze of mdustial avd doeeestc waste ixdo the
lagoon and bacterial degradation of organic waste from
anthropogenis biodegradable waste which drains into the
Lagos lagoon and adjacent creelks has been wyported by
Llpata ef af. (1993), Chudos and FHwankwo (2003) and
Salinand Ekpo (006).

The blackish rnd deposits hawe hizh alt, orzanie
tnatter and fine sand content typical of 4 mang e swatip
(Longhurst, 1932, Cgunwerro and Oeuala, 2004,
Howewer, the characterstic smell of hyrdrogen sulphide
oheerved in the substratirn doing this study 15 wmally
present in oxyEen deficiert rmd and may be due to
bacterial decompesition of decaying dead crganisms
(Capetick, 1957). It may also be due to bacterial
degradation of anthropogeric biodegradable orzamic
waste that dmins imto the swanp along with rain
wrater.
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Most of the primary mangrove swamp plants such as
Rhizophora racemosa (red mangrove) and Avicenia
nitida (white mangrove) reported by Sandison (1966) and
Sandison and Hill (1966), were very few in the study area.
Mangrove commumnity 1s characteristically zoned but
development and distributions of the trees are restricted
i view of coastal geomorphic and hydrological processes
(Ukpong, 1995; Amadi, 1990). These may among others be
responsible for the absence of some macrobenthic species
such as Balanus pallidus, Mercierella enigmatica and
Hydroides uncinata from the study area. These species
were present whenSandison (1966) and Sandison and Hill
(1966) carried out the first swvey of the mangrove
swamps around the Lagos lagoon.

T. fuscatus var. radula inhabits the mudflats of the
mangrove swamps at the edges of the Lagos lagoon. The
species 1s absent from the main body of the lagoon and
the adjacent sea. The mangrove commumnity (Oyenekan,
1975) oceurs on the mangrove plants and in the mudflats
of the swamps at the edge of the lagoon and creeks. In the
natural habitat, 7. fuscatus var. radula were observed
during this study to migrate to the edges of the water and
congregates under tufts of grasses and breathing roots of
the mangrove plants which shade it from the direct rays of
the sun.

The species inhabits quiet waters where the
substratiun 1s muddy and rich in detritus. The preference
for muddy deposits may be correlated with the fact that
the species 1s a deposit feeder, taking in mud and
digesting the detritus and other organic matter in it.
Turbulent waters with fast bottom currents have sandy
deposit containing little orgamc content.

It 1s mteresting to note that the apices of the shells of
the population in this habitat were eroded. This 15 in
contrast to the population of the same species in the
Niger Delta which had complete apices. The difference
may be due to the physico-chemistry of the two habitats.
The habitat of the species population in the Niger Delta
never dries up because 1t 1s flooded daily at high tide and
remams brackish all year round and the water never
becomes acidic (Obire et al., 2003). The decollation of the
shells of the Lagos lagoon population may be due to the
drying up of the habitat during the dry season and the
slightly acidic nature of the water during some months.

In the laboratory, the species were observed crawling
to the water edge in the aquarium and keeping the anterior
part out of water and were never permanently submerged.
The amphibious habit observed in this study may account
for the absence of T. fuscatus var. radula from the main
body of the lagoon where suitable muddy substrates
occur, but the animal may be submerged. Also, the

189

tolerance of T. fuscatus var radula to high temperature
and extreme dryness when they are exposed at low tide
and during the period when its habitat in the mangrove
swamp dnies up reported by Egonmwan (2007), may
contribute to the survival of the species i the shallow
waters of the mangrove swamps that experience periodic

dryness.
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