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Abstract: Vertical zonation has a great effect on the intertidal snail Cerithium scabridum.
This was clear from studying the abundance, population structure and spatial distribution
of this snail from intertidal to subtidal zones in Lake Timsah, Suez Canal. The results
showed that there was a significant difference in the abundance and prevailing size groups.
Also, highly significant variations among depths and between sites were recorded for the
growth of shell height, shell width and total weight.
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INTRODUCTION

Genus Cerithium is rtepresented in the Mediterranean and Red Sea by several species.
Mediterranean (Cerithium repestre) and Red Sea (Cerithium scabridum) gastropods were studied in
details by Rilov er ai. (2004). Cerithitin scabridum was reported from the Suez Canal by Keller
(1882) and has established large stable populations from Egypt to South Eastern Turkey, Cyprus and
Tunisia (Galil and Zenetos, 2002). It has been reported also from Ttaly (Vithuri ef af., 2002).
Distribution of other species such as Cerithinm vuiigansn in Atlantic coast of South Europe,
Mediterrancan Aegean, Marmara and Black sea was studied by Butakov ef af. (1977). Grundel and
Parent (2001) recorded other species (Cerithium diadeatum) in the uppermost Jurassic of Germany.
Also, Cerithium bornii is found among the molluscan shells of Hong Kong (King and Ping, 1931) and
Cerithinm rubus was among four commonly abundant gastropod in Karachi (Rehman, 2002).
Davidson ef af. (2003) stated that Cerithium lutosum was among the dominant molluscs in Texas.

Cerithium sp. formed an essential food items in the food chains of many animals. Shell fragments
of these snails were observed in the stomach of some crustaceans, gastropods, sea stars and fishes
(Houbrick, 1974). Most fishes in the family libridae feed by crushing shelled prey in their powerful
pharyngeal jaws (Wainwright, 1991). The snail Cerithium is a favored food item to the spiny lobsters
Panulirus argus (Ndiaye and Basséne, 1996). It was also used as a recorder of change in water
chemistry parameters primarily salinity. This expands the understanding of the effect of these
parameters on the reproduction, growth and overall survival of the snails (Murray and Wingard, 2006).
On the other hand, the small hermit crabs used mainly shells of Cerithiim sp. as shelters. In addition,
Cerithivm sp. was used to camouflage sea Urchin tests. Medically, these snails served as intermediate
hosts for mumerous species of larval trematods (Sousa, 1992).

The aim of present study is to provide information on vertical distribution of Cerithium
scabridum in Lake Timsah. Morphometric measurements and total weights were used to evaluate the
changes in the gastropod growth and biometric aspects.

MATERIALS AND METHODS

The Cerithium samples were collected from Lake Timsah that lies between 30°337 and
30°35' N latitude and 30°16" and 32°19’ E longitude, Ismailia, Egypt. Six different sites were chosen

100



Res. J. Environ. Sci., 2 (2): 100-107, 2008

Ismalia

Lake Timsah

Peninsula

Site Taawen

Fig. 1: Map showing the investigated sites in Lake Timsah

along Lake Timsah (Fig. 1) in order to study this species. Cerithium scabridum was found only in the
first three sites. At each site, four different depths were chosen in order to compare the population of
this gastropod among them. Due to the narrow tidal range in the Suez Canal (<1 m), tidal depths were
chosen at narrow range. These were: the beach (0-depth), 25, 50 and 80 cm depth. The samples were
collected using a 20x20 cm quadrate in April 2006. These samples were washed with sea water through
a sieve of 2 mm mesh size, counted and the average numbers were calculated for each site. For each
specimen, height and width were measured to the nearest 0.1 mm by a Vernier Caliper. Also, total
weights were calculated to the nearest 0.001 g. The data was analyzed by SPSS package. One-way
ANOVA was performed to compare number of individuals and means of: shell height, shell width and
total weight among depths and between sites. Some of water qualities such as salinity and pH value
were measured. It did not differ greatly between sites. The salinity ranged from 43-43.5%o and pH
values were between 8.5 and 8.9 for the three sites.

RESULTS

Abundance

The present results revealed that number of individuals varied from one site to another. Site II
constitute 89% of the total number whereas site I constitute only 8.16%. Site III had the lowest
number (2.83%). By pooling the data for the three sites, Fig. (2) showed a bimodal structure with
abundance of size groups 9-10 mm (16.2%) and 11-12 mm (14.7%).

Variation in the individual number was observed with depth. The highest number was recorded
at 50 cm depth followed by 25 and 80 ¢cm then the beach (site 1). Site 11 revealed another pattern, the
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Fig. 2: Size-frequency of Cerithium scabridum in the three sites
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Fig. 3: Size-frequency of Cerithium scabridum in site 1 (a), site II {b) and site III (c)

highest number was found at 80 cm followed by 50 em and the beach, each of which contained the
same number and finally at 25 cm depth. A reverse pattern was detected in site I11. The arrangement
in a descending manner was as follow: the beach, 25 cm, 80 ¢m then 50 em.

Population Structure
Figure (3a) revealed a gradual increase in the percentage mumber of individuals with increasing
size. After size group 10-11 mm, the number of individuals suddenly declined then returned to increase
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at size group 12-13 mm. Thereafter, the number of specimens declined as the size increased. The other
sites revealed the same pattern with little differences. Peaks of abundance were at the size groups 9-10
and 11-12 mm (site IT) and at 11-12 and 13-14 mm (site I1I). Few individuals were observed at the
smallest and largest size groups. Also, spat were recorded only at site I (Fig. 3a). Meanwhile, the
largest snails were at site 111 (Fig. 3¢).

Biometric Studies

Mimimum shell height, shell width and total weight were recorded at 50 cm depth in sites I and
T and at 25 and 80 ecm depth in site 1T (Table 1). On the other hand, the maximum values for the three
variables were restricted between 25 cm and the beach.

One-way ANOVA revealed highly significant differences between and within groups for cach
variable separately (Table 2).

Table 1: Awverage, maximum and minimum values of shell height (H), shell width (W) and total weight (Wt) of
Cerithium scabridum at different depths

Average Max Min
Site Depth No H W Wtig) () W Wtig) H W Wt i)
Site I beach 70 11.49 5.09 0.16 14.70 6.70 0.35 4.30 2.50 0.009

25 (cm) 212 10.74 4.84 0.12 16.70 7.00 0.34 3.60 1.80 0.008
50 (cm) 291 8.72 412 0.07 14.40 6.60 0.26 2.20 1.10 0.009
80 (cm) 45 9.00 4.00 0.08 14.20 6.70 0.32 3.80 2.10 0.007
Site IT beach 744 7.78 342 0.05 16.30 6.70 0.24 3.10 1.70 0.008
25 (cm) 984 8.96 3.70 0.08 17.50 7.50 0.53 3.00 1.70 0.009
50 (cm) 1488 9.54 4.00 0.09 16.80 7.60 0.38 3.50 1.90 0.009
80 (cm) 1024 8.54 3.63 0.07 12.70 5.50 0.18 3.20 1.60 0.008
Site IIT beach 47 12.39 5.35 0.18 20.10 770 0.48 6.20 2.30 0.020
25 (cm) 34 10.19 4.78 0.14 16.40 7.80 0.48 4.80 3.00 0.030
50 (cm) 22 11.98 517 0.18 17.40 6.70 0.36 4.40 2.00 0.009
80 (cm) 32 11.18 4.74 0.14 17.30 6.60 0.39 540 2.50 0.010
No: No. of specimens

Table 2: One-way ANOVA for three variables; shell height (F), shell width (W) and total weight (Wt) of Cerithitm

Scabridim
MS df MS F Sig
H Between groups 1845.099 11 167.736 25302 0.000
Within groups 7809.512 1178 6.629
Total 9654.611 1189
W Between groups 380.629 11 34.603 32.814 0.000
Within groups 1242198 1178 1.054
Total 1622.826 1189
Wt Between groups 1.534 11 0.139 33.002 0.000
Within groups 4.951 1172 0.004
Total 6.485 1183

Table 3: Intraspecific variation for three variables; shell height (H), shell width (W) and total weight (Wt) of Cerithitm

scabridim
Site I Site IT Site I

Variable Depth (cm) Beach  25cm 50 c¢m Beach 25cm 50 c¢m Beach 25cm 50 cm
H 25 0.034 < 0.001 < 0.001 0.101 <0.001 0.011

50 <0.001 <0.001 < 0.001 0.101 0.540 0.011

80 <0001 <0.001 0.492 0.030 0.206 < 0.001 0.040 0.120 0.260
W 25 0.084 < 0.001 0.0d6 0.040 0.014 0.167

50 <0001 <0.001 < 0.001 0.040 0.496 0.167

80 <0.001 <0.001 0.473 0.149 0.542 < 0.001 0.010 0.880 0.136
Wt 25 < 0.001 < 0.001 < 0.001 0.797 <0.001 0.010

50 <0.001 <0.001 < 0.001 0.797 0.750 0.010

80 <0001 <0.001 0.252 0.072 0.040 <0.001 0.019 0.725 0.025

103



Res. J. Environ. Sci., 2 {2): 100-107, 2008

Table 4: Regression equations and correlation coefficient between shell height and each of shell weight and shell width

of Cerithium scabridum
Site Depth Shell height-shell weight Shell height-shell width
Site I Beach v =0.0002:x* % R*=0.8886 y =0.305x + 1.58550 R*=10.7495
25 em v =0.0003:242 R*=0.8618 v =03469% + 1.1198 R*=0.783
50 cm v =0.0007x 1" R*=0.6558 y =0.348x + 1.08060 R*=10.6863
80 cm v = 0.0002:263% R?=0.9020 v =0382x + 0.55810 R® = 0.8433
Site IT Beach ¥ =0.0002x* % R*=0.8105 y =0.3801x + 0.4662 R*=0.8790
25 em v = 0.0003x2544 R*=0.8526 v =03785% + 0.3862 RE=08726
50 cm v =0.0003:*4* R*=0.7864 y=0.3785x + 0.3862 R*=0.8726
80 cm v = 0.0004:322%7 R*=0.7062 v =0.332x + 0.78890 R2=0.7420
Site I Beach ¥ =0.0003x*™ R*=0.8657 y=03124x + 1.4786 R*=0.7248
25 em v =0.0026x1 6227 R?=0.4823 v =0.2942x + 1.7809 R? = 0.5400
50 cm v =0.0002x* 5% R*=0.9270 y =0.3285x + 1.2320 R*=0.7673
80 cm v = 0.0002:266 R*=0.8872 v = 0.4007% + 0.1637 R=0.8413
Site I v =0.0004x 8 R*=0.7750 y =0.3486x + 1.0696 R*=0.7643
Site IT v =0.0003x2 41 R*=0.7952 v =03567x + 0.5769 R2=0.8446
Site TIT v =0.0006x* 1% R*=0.7585 v =0.326x + 1.28950 R*=0.7015

Table 5: Interspecific variation for three variables; shell height (H), shell width (W) and total weight (Wt) of Cerithitm

scabridum

Variable Depth SiteT - Site IT Site I - Site ITT Site I - Site T

H beach < 0.001 0.063 < 0.001
25 (cm) < 0.001 0.252 0.013
50 (crm) 0.008 < 0.001 < 0.001
80 (cm) 0.303 < (.001 < 0.001

w beach < 0.001 0179 < 0.001
25 (cm) < 0.001 0.754 < 0.001
50 (crm) 0.326 < 0.001 < 0.001
80 (cm) 0.037 < (.001 < 0.001

Wt beach < 0.001 0.101 < 0.001
25 (cm) < 0.001 0.265 < 0.001
50 (crm) 0.034 < 0.001 < 0.001
80 (cm) 0.194 < (.001 < 0.001

Intraspecific Relationship
Site I:

This site revealed variation in the three variables (height, width, weight) among depths except
those between 50 and 80 cm (Table 3).

Site II:

As site 1, site 1T exhibited variation among depths for all variables. However, some depths showed
non significant differences (among 25 and 50 cm and among 25 and 80 ¢m for height; among 80 ¢m and
either of the beach and 25 cm for width and among the beach and 80 em and among 25 and 50 ¢cm for
total weight).

Site I11:

Both of shell height and shell width exhibited little vanation among depths, whereas shell weight
exhibited wide variation (Table 3).

The relationships between shell height and either of shell width and total weight were summarized
in Table 4. Tt exhibited negative allometric growth with shell height.

Site-specific Relationships

Table 5 revealed that there were generally (significant-to highly significant) variations between
sites at all depths. In spite of this, site I and site IT exhibited similarity at beaches and at 25 em depth.
Also, sites I and III did not vary significantly at 50 cm (for the width variable) and at 80 cm (for height
and weight variables). Whereas sites II and I1I were completely differed from each other at all depths.
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DISCUSSION

Cerithium scabridum, in the present study, occurred from the intertidal to the sublittoral zone
in Lake Timsah. Migotto e# a/. (1993) also observed this gastropod in intertidal and sublittoral zones
in Brazil. Cerithium scabridum showed vanations in the numbers, morphometric measurements (shell
height and width) and total weights in different tidal level. Few individuals were recorded in the deepest
zone of sites I and III. In addition, the lowest values of shell measurements and total weights were
restricted between 50 and 80 cm depth. So, it could be concluded that Cerithitom scabridim preferred
more exposed area (intertidal) than that which was continuously immersed with water (sublittoral).
This was confirmed by Fujicka et af. (2007) who stated that Cerithium coralium decreased evidently
as the depth increased. Also, Arruda (2000) found most records of this genus from the lower intertidal
region in spite of their occurrence from the intertidal to the sublittoral zone in Brazil. On the other
hand, the highest values of morphometric measurements as well as total weights of these snails, of the
present study, were restricted between the beach (zero-level) and 25 ¢m depth. This, together with the
detection of spat in the deep zone only, might led to the hypothesis that snails moved to the deep
zones for spawning, thereafter they returned back to their habitat. This was ensured by Denadai et al.
(2004) who stated that this genus bred mainly in spring (the time of collection in the present study).
Then spat gradually migrated to less depth zones perhaps for the availability of food. This assumption
was cited by Cannon (1979) who found snails of Cerithinn migrated to higher exposed levels as they
grew. Such migratory behavior is common in marine gastropods, which tend to translocate from
settlement area to the adult habitat (Noda and Nakao, 1995). On the base of the previous conclusions,
the present results might be elucidated. Time of spawning might vary between sites and among depths.
The number of individuals was quite few in the deepest region but the highest was as 50 ¢m depth.
Then the number gradually decline as they go the beach (quarter and half of the previous number in site
I and II, respectively). It can be assumed that few individuals spawned and moved toward the beach
while the majority was in the spawning condition. However, site III differed from the other sites. Most
individuals were recorded at the beach and the number declined with increase depth. This may mean
that most snails in this site might spawn in the former period, migrated already to the beach where they
could feed and grow. The highest mumber of the largest size groups comparing with the other sites
supports the previous hypothesis. This vertical movement was not only associated with reproduction
but also with other factors such as habitat. Members of genus Cerithium are generally epifaunal and
live in association with vegetation such as algae and sea grass (Houbrick, 1992). Denadai et «f. (2004)
concluded that the greater abundance of sea grasses and seaweeds indicated that this was the preferred
habitat for adults Cerithium scabridum, where they can have greater reproductive success. Analysis
of'the results of Davidson er a/. (2003) demonstrated that sea grass biomass influenced the abundance
of the herbivore and epifaunal groups of Cerithtiten utosure. This might illustrate the largest size to
which Cerithium scabridum attained at site III in the present study. So, this site was more suitable for
their growth comparing with the other sites. This may be due to the continuous water movement,
resulted from ships motion at this site, which may refresh feed source of the snails. A similar result
was detected by Cannon (1979) who found little seasonally related change in the abundance of
Cerithivm monififerumn, but number and shell morphs were correlated with sand movements. Not only
availability of food affect on Cerithiion sp. abundance but also the microhabitat. Chapman (1994)
found correlation between snails' densities and sizes with the distribution of particular microhabitat
such as the slope of the surface. So, more studies are needed on the nature of these sites in Lake
Timsah.
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