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SUMMARY

The littoral oysterCrassostrea cucullata occurs between 1.05-3.35 m above
chart datum with the highest density occuring between 1.85-2.75m. Its
distribution is size-related as demonstrated by computation of correlation
coefficients (r) and regression equations. The shell lengths (i.e. maximum
linear dimension) decreases in an upshore direction. The analysis show
high r-values which are significant at p<<0.001. The equations and the r-
values are as follows: 1. for the lower level oysters between 1-1.85 m:y =
43.64-6.49 x,r = -0.659;2. for the mid-level oysters between 1.86-2.75 m: y
= 62.67-17.14 x, r = -0.941; and 3. for the high level oysters between 2.76-
3.35 m: y = 91.44-24.85 x, r = -0.899; where y stands for the mean shell
length (mm) and x is the mean height (m) above datum. The elevation and
density related «effects on the shell lengths of the oysters are discussed.

INTRODUCTION

Crassostrea cucullata is a littoral oyster found
on the trunks, stilt roots and pneumatophores
of mangrove plants and rocky substrata in
brackish-marine environments. Zoogeogra-
phically it is an Indo-West Pacific species
(Day 1974). The ecological studies of this
species in the western Indian Ocean from the
Seychelles (Taylor 1968), Aldabra (Taylor
1970), Tanzania (Hartnoll 1976), Somalia
(Chelazzi and Vannini 1980) and Kenya
(Ruwa 1984), indicate that it is abundantly
found in the upper etlittoral zone following
the shore terminology of Lewis (1964) and
Hartnoll (1976). In some cases its upper limit
is known to be slightly (0.3-0.5 m) above the
mean high water spring tide level, probably
changing with wave action (Hartnoll 1976;
Chelazzi and Vannini 1980)

Various studies on vertical distribution of
molluscs on the sea shores have demonstrated
that they may be size-related both
interspecifically and intraspecifically

(Vermeij 1972, 1973; Ruwa and Brakel 1981).
Similar quantitative studies on Crassostrea
cucullata are non-existent to the best of our
knowledge. Since this is an economically
important species which can be cultured (Van
Someren and Whitehead 1961) this study was
aimed at defining the levels which support
large sizes of oysters and where they are found
in highest densities on the cliffs.

The tides on which thé oysters depend for
their filter feeding (Morton 1977) exhibit a
large range in this portion of the western
Indian Ocean and are semi-diurnal.
According to Brakel (1982) the average tidal
ranges at spring tide days and neap tide days
are 3.2m and 1.0 m respectively. The extreme
high water spring (EHWS) is 4.0 m above
chart datum; mean high water spring
(MHWS), 3.5 m; mean high water neap
(MHWN), 2.4 m; mean low water neap
(MLWN) 1.4 m; mean low water spring
(MLWS), 0.3 m; and the extreme low water
spring (ELWS), — 0.1 m.
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MATERIALS AND METHODS

The study was carried out at Mkomani rocky
cliffs, Mombasa (figure.1), on a randomly
chosen population of Crassostrea cucullata
covering an area measuringabout 4x2.5mon
a vertically rising cliff in March/April 1985.
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Figure 1: Map of the study area.

The shell lengths (i.e. maximum linear
dimension) of all live oysters in this
population were measured using vernier
callipers to the nearest 0.1 mm in consecutive
10 cm vertical bands going perpendicualrly
upwards to the base of the cliff to as faras the
oysters were encountered. From several
measurements of the time at which the water
level reached the base of the cliff during the
calm water around neap tide days, the height
of the base above datum was determined
according to the Kenya Ports Authority
(1985) tide tables. This enabled the heights of
the oyster bands to be expressed above
datum. .

RESULTS

A total of 1470 oysters were measured. From -

these measurements a frequency table for
each oyster band was made at the following
size intervals: 1.0 - 10.9 mm, 11.0 - 20.9 mm,
21.0-30.9, 31.0 -40.9mm, 41.0- 50.9 mm and

51.0 - 60.9 mm, to study the changes of the
modal class from one level of the oyster band
to the other. From these data, percentages
were worked out and used to construct
histograms (figure 2).

The histograms showed that the modal
class shifts left-wards, towards the y-axis
when traced from the lowest to the highest
oyster levels. The modal class shifted from
size range 31.0 - 40.9 mm at the levels between
1.0 - 1.10 m and 1.80 - 1.90 m to size range
21.0 - 30.9 mm at the levels between 1.90 -
2.00 m and 2.20 - 2.30 m. It then subsequently
shifted to 11.0 - 20.9 mm at the levels between
2.30 - 2.40 m and 3.00 - 3.10 m and finally to
size range 1.1 - 10.9 mm at the levels between
3.10 - 3.20 m and 3.30 - 3.40 m.

The mean heights (elevation) of the oyster
bands and the mean shell sizes of the oysters
were computed. The mean shell sizes were
then plotted against elevation (figure 3).
Figure 3 shows that three linear regressions
could conviniently be fitted to describe the
relationship. The regression equations were
calculated and fitted. The correlation
coefficients (r) were all significant (p<<0.001)
and negative.

A further comparison was made to find out
if there were density related effects on the
mean shell lengths of the oysters with height
on the cliffs. To facilitate the comparisons
plots of the number of oysters per band at
each mean height or elevation were plotted
along with their values of mean shell lengths
in figure 3. The densities at the peaks and
troughs indicated with the alphabetical letters
A to J were used for comparisons.

The area between 1.85 and 2.75 m above
datum had the highest density of oysters. The
comparisons showed that even for almost
similar numbers of oysterse.g. Band E, C and
J, D and F; the samples B, C and D at lower
levels had bigger mean shelllengths than their
counterparts. Similarly, even for situations
where, forexample, Dand G,Fand I, Hand J
where D, F and H are lower level samples with
larger numbers of individuals than their
counterparts they still showed bigger mean
shell lengths. These results indicate that the
changes in mean shell size between the lower
and higher level oysters are independent of
their densities.
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Figure 2: Histograms to show distribution of Crassosirea cucullata born by size classes in various levels of
the cliff. The number of oysters in each size class are shown in parentheses and n stands for total number of

oysters.
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Figure 3: Density and relationship between mean shell lengths of Crassostrea cucullata born and shore levels

(elevation) above datum.

DISCUSSION

The high negative correlation coefficients (r)
significantly (p<<0.001) demonstrate that
Crassostrea cucullata exhibits size-related
patterns in its vertical distribution with an
upshore reduction in shell length. The resuits
clearly show that the upshore reduction in

shell length is caused by the abundance of

small-sized oysters in the upper levels whereas
conversely, the lower levels support a larger
number of relatively bigger-sized oysters. A
similar type of size gradient was described in
the filter feeding mussel Mytilus edulis L.
populations by Newcombe (1935) and Seed
(1968). They showed that the growth rate in
this mussel at lower levels was greater than at
higher levels. Thus the lower level mussels

Number of oysters per band
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grow to larger sizes than the higher level ones.
From our study we do not have data on
growth rates and of ages of the oysters for
comparison. However, from the knowledge
that oysters are filter feeders whichdepend on
the high tides for their feeding action to take
place (Morton 1977) and that the duration of
continuous submersion and frequency of the
latter decrease in an upshore direction, it
seems likely that the causes and consequences
are the same as those of the equally filter
feeding mussels. The longer duration and
higher frequency of submersion allows the
lower level oysters to acquire more food
because they can feed for longer periods and
consequently grow faster than their higher
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level counterparts.

There are demonstrations that in some
littoral bivalves density may affect their
growth rates and size (Trevallion, Edwards
and Steel 1970). In our study it can be notably
seen that at non-successive levels the mean
shell size is still larger for oysters in
comparatively lower levels even for situations
where the lower level samples have larger
numbers of individuals than the higher level
samples. The difference in size between the
lower and higher level oysters may therefore
principally be due to the differences in the
duration and frequency of feeding periods
rather than their differences in densities.
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