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While coastal pollution due to high inputs of organic matter is easy to detect and
monitor, this is much more difficult in the case of sporadic low-level inputs. Moreover,
routine water-quality surveys of large stretches of coastline are time-consuming and often
prohibitively expensive. Such monitoring is therefore usually limited to sensitive areas.
These restrictions make the results less useful for purposes of coastal pollution
management. The indirect assessment of the degree of pollution is thus very appealling
(SATSMADIIS, 1985), more so
34 GorDaRiet i Xma s when one can use inexpensive

equipment and perennially present
indicators. Rocky shore commu-
nity structure has the potential of
being a very suitable indicator of
coastal low-level organic pollu-
tion: it represents the integrated
response of the shore biota to
environmental perturbations over
time and such communities are
readily accessible from the land.
Fig 1. The Maltese islands : the location of Xghajraand ~ The present study evaluates the
the 4 control sites refative to the sewage outfall. suitability of using rocky shore
community structure as such an indicator in the Maltese Islands. The rocky shore
communities at Xghajra, located 1.3 km south of Malta’s main sewage outfall and down-
current from it, and those at four control sites north of the outfall (Fig.1), were sampled
quantitatively by means of 0.5 m x 0.05 m contiguous quadrats along belt transects set
perpendicular to the shoreline. Six transects were sampled at Xghajra and one each at the
control sites. Faunal species were recorded as number of individuals per unit area and the
algae as percentage cover. The data were subjected to a hierarchical cluster analysis using
centroid linkage and the Bray-Curtis similarity coefficient for the quantitative data, and
the Jaccard coefficient and centroid linkage for the presence/absence data (DIXON,
1988). This was done to correlate the groupings formed with environmental factors.

These statistical analyses gave similar results for all the transects, irrespective of the
site. Quadrats from each transect were clustered into three distinct groups. The first group
contained all the algae and most of the lower shore animals (including Lepidochitona
corrugata, Patella ulyssiponensis, Patella caerulea, Dendropoma petraeum, etc.). This
corresponds to the lower mediolittoral zone of PERES & PICARD (1964). The second
group contained the barnacle Chthamalus stellatus, sometimes alone but more often
together with one or more other species, such as Lirtorina neritoides, Patella rustica,
Monodoma turbingta, coralline algae, cyanobacteria or terrestrial lichens. This
corresponds to PERES & PICARD's upper mediolittoral zone. The third and last group,
corresponding to the supralittoral zone of PERES & PICARD, was composed of the upper
shore quadrats with the gastropod L. neritoides either alone, as at Xghajra, or together
with one or both of the barnacles C. stellatus and C. depressus. However, Xghajra differed
from the control sites in having a higher species richness (Table 1), and a different suite of
species (Fig. 2). In particular, Xghajra differed in having a near total absence of the
Cystoseira cover found on other rocky shores in the Maltese Islands, with only a few
stunted specimens of C. stricta and C. compressa recorded; the absence of species
intolerant to pollution (e.g. Padina pavonica, Acetabularia acetabulumy; and the presence
of a large number of pollution-tolerant species (e.g. Prerocladia capillacea, Corallina
elongata, Gigartina acicularis, Ulva rigida, Enteromorpha spp. and Cladophora spp.)

Thus, while the general zonation patterns at Xghajra were similar to those of the four
control sites, the shore community here exhibited some peculiarities when compared to
the rest, especially in the type of species present and in their abundance. The dominant
algae at Xghajra formed associations characteristic of environments having high organic
loading in the water as shown in other parts of the Mediterranean and the Red Sea
(CORMACT et al., 1985; D'ANNA ez al., 1985; ISMAIL & AWAD, 1987; CORMACI
& FURNARI, 1991). The presence at Xghajra of a large population of Mytilaster
minimus, a well known indicator of high nutrient levels (D’ ANNA et al., 1985), is
indicative of high levels of nutrients in this locality. The chemical analyses carried out in
this region confirm this (CHIRCOP, 1992). The type of species, the species richness,
their abundance, as well as their associations (especially those exhibited by the algae), at
Xghajra, are unusual for Maltese rocky shores and to date have only been found in this
area. These results suggest that rocky shore biotic assemblages may be useful indicators
of low-Jevel sewage pollution, at least under local conditions.
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Fig.2. Comparison of zonation paterns at Xghajra and a generalized zonation pattern for the 4 control
sites (* denotes nitrophilous species or species commonly found in degraded or polluted situations
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