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Spatial distribution patterns of two small serranids, Serranus scriba and S. cabrilla, have been investigated in June 2001 in north-
eastern Sardinia (Tyrrhenian Sea, Italy). Density and size of both species were estimated by visual census on shallow (5^7m)
rocky reefs constituted by di¡erent mineralogical types (granites vs carbonates), at di¡erent locations (several kilometres apart
from each other) and sites (hundreds of metres from each other). Serranus scribawas signi¢cantly more abundant on granite rocks
(where it also showed a greater frequency of large specimens) than on carbonates, while S. cabrilla displayed opposite patterns.

Serranus scriba (L.) and S. cabrilla (L.) are among the most
common sedentary ¢sh in the Mediterranean littoral (Fischer
et al., 1987). Serranus scriba thrives in rocky bottoms and Posidonia

oceanica sea grass beds, from shallow depth to about 30m
(Tortonese, 1975), but exceptionally it has been found down to
150m (Fischer et al., 1987). It shows a violet-reddish body with
5^7 darkish vertical strips on the dorsal part of the body. Serranus
cabrilla inhabits sea grass beds, rocky, sandy and muddy bottoms,
with a wider bathymetric range than S. scriba (from shallow depth
to 500m). It displays a yellowish-reddish body with 7^9 vertical
brownish strips; a paler livery is typical of specimens living in
deeper areas and on sandy^muddy bottoms (Tortonese, 1975, but
see also Medioni et al., 2001). Both species achieve maximum
length (TL) of �35^40 cm; in spite of some di¡erences in their
speci¢c feeding habits, they are considered among the most
important predators of early stages of ¢sh and vagile invertebrates
(Tortonese, 1975; Fasola et al., 1997).

Recent studies provided evidence that mineralogical features of
rocky substrates (e.g. amount of quartz) may in£uence the struc-
ture of sublittoral benthic communities in the Mediterranean
(Bavestrello et al., 2000, but see also Cerrano et al., 1999).
Biological cover (together with physical complexity) in rocky
habitats has the potential to dramatically a¡ect the associated
¢sh fauna (Levin & Hay, 1996; Guidetti et al., 2002). Rock type
could thus indirectly in£uence distribution patterns of associated
benthic and nectobenthic ¢sh. This study aimed at investigating,
over a local scale, distribution patterns of two common site-
attached ¢sh, S. scriba and S. cabrilla, in shallow temperate reefs
constituted by di¡erent rock types.

Visual census surveys were carried out in June 2001 in north-
eastern Sardinia (Tyrrhenian Sea, Italy), where the highly inden-
ted rocky shore is mostly constituted by granitic formations. The
stretch of coast investigated here encompassed tens of kilometres
of granitic rocks with the exceptions of Capo Figari Promontory
and Tavolara Island, both made by gigantic limestone^dolomite
slab (Bavestrello et al., 2000).Visual censuses were performed at
shallow depth (5^7m) along transects 25m long and 5m wide,
randomly placed at four locations: two carbonatic, Capo Figari
(thereafter named as CF; 408590N 98390E) and Tavolara (TA;
408540N 98430E), and two granitic, Molara (MO; 408520N
98430E) and Capo Ceraso (CC; 408550N 98380E). Preliminary
analyses on sessile assemblages provided evidence of clear-cut
di¡erences between carbonatic and granitic substrates (unpub-
lished data). Three sites were surveyed at each location, with

¢ve visual censuses at each site. Abundance data were expressed as
number of individuals125 m72.The size of each ¢shwas referred to
three size-classes: large, medium and small, each corresponding to
one-third of the maximumTL reported in the literature (Fischer
et al., 1987). Analysis of variance (ANOVA) was used to assess
di¡erences in average ¢sh abundance: ‘Mineralogy’ was consid-
ered as a ¢xed factor; ‘Location’ was random nested within
‘Mineralogy’, and ‘Site’ nested within ‘Location’. Homogeneity
of variance was tested by Cochran C-test (Underwood, 1997).

Average density of S. scriba was signi¢cantly higher on granites
than on carbonates (3.4�0.2 vs 1.3�0.1 no. of ind 125 m72,
mean�SE). No di¡erences were detected among locations within
each substrate type, nor among sites within location (Table 1;
Figure 1A). Serranus cabrilla, by contrast, was signi¢cantly more
abundant on carbonatic than on granitic rocks (3.1�0.2 vs 1.1�0.1
no. of ind 125 m72, mean�SE), whereas average density did not
signi¢cantly di¡er at location level, nor among sites within location
(Table1; Figure1B).The individuals of S. cabrilla recorded on carbo-
natic rocks were usually paler than those observed on granites.

With regard to size, large S. scriba accounted for 24.8%, and
medium for 75.2% of all specimens of this species recorded on
granites. On carbonates, instead, large S. scriba accounted for
14.9%, and medium 85.1% of the specimens censused in this
rock type. Serranus cabrilla showed an opposite pattern with large
specimens accounting for 2.9 vs 17.4%, and medium 97.1 vs
82.6%, on granites and carbonates, respectively.

The present note reports the ¢rst data about the potential e¡ects
of rock type on the spatial distribution and size of two congeneric
¢sh in shallow Mediterranean rocky-reefs. Both species showed
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Table 1. Summaries of ANOVAs testing for e¡ects of substrate
type and spatial di¡erences in average abundance (no. individuals
125 m72) of the two studied ¢sh.

Source of variation

Serranus scriba Serranus cabrilla

df MS F-values df MS F-values

Mineralogy¼M 1 62.01 12.70* 1 58.02 139.24***
Location¼L (M) 2 4.88 3.41 n.s. 2 0.42 0.45 n.s.
Site¼S (L (M)) 8 1.43 1.31 n.s. 8 0.92 1.16 n.s.
Residuals 48 1.09 48 0.79
Total 59 59

Probability levels: n.s., not signi¢cant; *, P50.05; ***, P50.001.



fairly homogeneous distribution patterns at location and site scale,
but displayed clear-cut and opposite patterns of abundance (and
size) related to rock type. Many authors reported that the two
species usually show complementary distributions related to
depth (Harmelin, 1990; Fasola et al., 1997; Vacchi et al., 1998),
but this pattern does not seem to be the same everywhere (Garcia' -
Rubies & Zabala, 1990; Dufour et al., 1995). The results of this
study suggest that other factors (e.g. rock type) could thus be
involved in a¡ecting the distribution patterns of the two Serranus

spp. Most papers dealing with ¢sh associated with Mediterranean
rocky reefs did not mention mineralogical features of the regions
investigated, which makes it di⁄cult to compare our data with
those in literature from a ‘biomineralogical’ (sensu Cerrano et al.,
1999) point of view. Guidetti (2000) and Guidetti et al. (2002),
however, observed that in shallow (5^6m depth) carbonatic
rocky-reefs in Apulia (south-east Italy), densities of S. cabrillawere
higher than or comparable with those of S. scriba, which supports
the hypothesis that densities of S. cabrilla can be greater in shallow
carbonatic reefs.Mineralogical features, anyway, seem tobe able to
a¡ect not only the two Serranus spp., but also whole ¢sh assem-
blages (unpublished data). The putative e¡ects of rock types on
sedentary ¢sh are likely to be ascribed to indirect mechanisms.
Direct e¡ects involving interactions between rocks (i.e. their min-
eralogical composition) and ¢sh, in fact, could only be plausible
for species, for instance, laying eggs directly on substrates. In the
case of Serranus spp., nevertheless, other factors must be invoked
as potentially a¡ecting distribution patterns.The random selection
of sites and transects was appropriate to avoid any confounding
interpretation attributable to habitat complexity (data not
reported), at least considering macro-complexity. However, we
cannot exclude a priori that the geological nature of substrates
may display a di¡erent micro-complexity (e.g. holes and small
overhangs due to di¡erent reaction to erosion). There are anyway
further and more plausible explanations: (1) the colour of carbo-
natic and granitic rocks is di¡erent, with carbonatic reefs often
being lighter than granites (this often depending on the presence
of barrens). The fact the S. cabrilla is more abundant on carbo-
nates (where it displays a paler livery) could thus be related to its
more e¡ective mimetic ability; (2) di¡erent benthic assemblages

(i.e. macroalgae and zoobenthos) related to mineralogical rock
types may provide di¡erent architectural structures as well as
di¡erent food resources (e.g. vagile invertebrates and juvenile ¢sh
including most preys of the two species studied; Fasola et al., 1997),
which involves ‘bottom-up’mechanisms (sensuMenge, 2000).
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Figure 1. Mean abundance (�SE) of Serranus scriba (A) and S. cabrilla

(B) at the studied locations (MO, Molara; CC, Capo Ceraso; CF, Capo
Figari; TA, Tavolara) in relation to the two rock types.


