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Abstract
The use of higher-taxon richness as surrogate for species was investigated in a study of macrobenthic communities in Thermaikos Gulf,
north Greece. The correlation of genera and families to species richness showed that they can both be effective surrogates of biodiversity,
while the use of an indicator group (Polychaeta) was sufficient, but it should be applied with caution and when the group is dominant in
the area.
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Introduction
Most analyses of macrobenthic communities are based on the identifica-
tion of species [1]. However, the use of higher-taxon richness as surrogate
for species can also produce a reliable distribution pattern of macrobenthic
fauna [1-3]. Other surrogates can be the abundance of species of certain
indicator groups [4-5]. Analyses based on higher-taxon richness is often
more convenient than the time-consuming and costly species identification
[4-6]. The present study considered the genera and families of organisms
and of polychaeta as indicator group, as regards their suitability as surro-
gates for species in investigations of macrobenthic fauna in Thermaikos
Gulf, north Greece.

Materials and methods
The sampling period lasted three years (2003-2006). Three vertical tran-
sects along the NE coasts of Thermaikos Gulf were selected in the area
around the construction site of the new air lane of Thessaloniki Airport.
Six stations - two at each transect - were established for benthic macro-
fauna sampling with corer samplers at depths between 3 and 10 m (ST1-
ST6). In total, 16,650 species were collected, classified in 181 species.
Polychaeta were the dominant group in terms of presence and abundance
in most of the stations. The Spearman rank correlation coefficient was
employed to determine whether there was a statistically significant cor-
relation (r values) between the species richness and the genera (Sp-Gen)
and families (Sp-Fam) richness. The same was applied for Polychaeta
(Sp-Pol.Sp. and Sp-Pol.Gen.), in order to investigate the suitability of an
indicator group as surrogate.

Results and Discussion
Figures 1 and 2 show that genera and families richness (r=0.98 and r=0.89,
respectively) is a truly effective surrogate and the use of species and gen-
era richness of Polychaeta also provides sufficient surrogacy (r=0.75 each).

Fig. 1. Correlation between the number of species and the number of gen-
era, families, polychaeta species and polychaets genera.

There were a couple of exceptions in the latter pattern, namely St1 and
St4 where Sp-Pol.Sp και Sp-Pol.Gen. correlations are not significant
(Figure 2).In a number of studies in areas with severe organic pollution [1,
3, 7] the use of families or species and families of polychaetes are often
in accordance with the biocoenotic patterns that originate from the nor-

mal use of species richness. Natural selection premises that each higher
taxon contains species that can only cope with small scale environmen-
tal changes. Therefore, in areas where anthropogenic impact is large,
higher taxa are represented by a small number of species and their use
as surrogate for species is more reliable there than in non-disturbed areas
[6]. In polluted areas, more specifically, the Polychaeta can be of great
advantage as a surrogate group. Their great variety of feeding guilds and
reproductive strategies enable them to be abundant in a large number of
habitats, disturbed or not. Our study, however, showed that the surrogacy
should be applied with caution, because there are cases like St.1 and St.2,
neighbouring sites with similar substrate structure, where the same surro-
gate (number of species of polychaetes) was not similarly distributed and,
thus, not equally effective.

Fig. 2. Correlation between the number of species and the number of gen-
era, families, polychaeta species and polychaets genera at each sampling
station.
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