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Dynamic zonation of Nerita plicata, N. undata and N. textilis
(Prosobranchia: Neritacea) populations on a rocky shore in Kenya
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Abstract

Vertical zonation of Nerita plicata Linnaeus, N undata Lin
naeus, and N textilis Dillwyn, inhabiting the rocky cliffs of
Nyali, Kenya, was studied through several spring-neap tidal
cycles from November to December (northeastern monsoon)
1981 and May to July (southeastern monsoon) 1982. For the
first time, a monsoon-related cycle of migration in Nerita
plicata and N undata, superimposed on the shorter term
spring-neap cycle is demonstrated. Both species rest pre
dominantly in the upper eulittoral zone and the littoral
fringe. N plicata and N undata rest at significantly higher
levels during the southeastern monsoon (SEM) than
during the northeastern monsoon (NEM) (P < 0.001). On
and around neap-tide days N plicata, N undata, and
N. textilis occupy significantly distinct mean resting posi
tions (P < 0.001) in both seasons; N undata being the
highest in the SEM, followed by N plicata, with N textilis
always in the lowest level. In the NEM, N plicata and
N. undata sometimes change order. On and around spring
tide days in both seasons, the upper two species, N plicata
and N undata, rest close together with no significant
difference in their mean resting positions, but with both
significantly higher than N textilis (P < 0.001). Both the
spring-neap and the monsoon migrations of N plicata and
N. undata are interpreted as either direct or indirect
responses to wave action.

Introduction

Although there are some comparative descriptions of the
zonations of the common Nerita species of the Western
Indian Ocean (e.g. Ruwa, 1984), no detailed account of
their zonation in relation to the neap-spring tidal cycle
and the two contrasting seasons of the northeast (NEM)
and the southeast monsoon (SEM) has been published.

According to the behavioural studies on the high-level
rOCky shore Nerita spp. carried out by Maxwell (1970),

Hughes (1971), Warburton (1973), Zann (1973), Vannini
and Chelazzi (1978), and Ruwa and Brakel (1981), the
levels of these snails on the cliffs are mainly influenced by
two physical factors, tidal fluctuations and wave action.
Wave action, as well as many other environmental factors
on the Kenyan coast, is notably influenced by the con
trasting wind patterns of the NEM and SEM seasons.
During the NEM season, from November to March, the
sea surface is calmer than in the SEM season from April to
October (Newell, 1957; Norconsult, 1977). The waves
outside the fringing reef during the monsoons may reach 1
to 3 m in amplitude, with maximum heights occurring
during the SEM (Norconsult, 1977). The tides at the
Kenya coast are semi-diurnal. The extreme high-water
spring level (EHWS) is 4.1 m, the mean high-water spring
level (MHWS) 3.5 m, the mean high-water neap (MHWN)
2.4 m, the mean low-water neap (MLWN) 1.4 m, the mean
low-water spring (MLWS) 0.3 m, and the extreme low
water spring (ELWS) -0.1 m (Brakel, 1982; Kenya Ports
Authority, 1985).

The three species Nerita plicata Linnaeus, N undata
Linnaeus, and N textilis Dillwyn, are the most mobile of
the Nerita species inhabiting the rocky cliffs of Mombasa
(Ruwa, 1984). Because of this mobility and the marked
difference in physical conditions between the two mon
soons, the zonation of these species was studied through
several spring-neap tidal cycles under the different regimes
of the two monsoons.

Materials and methods

The investigations were carried out from November to
December (NEM) 1981 and from May to July (SEM) 1982
on the rocky cliffs of Nyali, on the mainland north of
Mombasa island (Fig. 1). These cliffs, like most of the
Kenya coast, are protected from severe wave action by a
fringing reef whose seaward edge at Nyali lies about
1.8 km from the shore. The cliffs at this locality face












