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Background. Seahorses are considered vulnerable and endangered fish species in many parts of the world. We
found a conspicuous and stable population of Hippocampus guttulatus Cuvier, 1829 in the Mar Piccolo of
Taranto (Ionian Sea), known of its substantial pollution and fluctuations in environmental parameters. The aims
of our study were to demonstrate the role of habitat protection in the conservation of this species, the adaptability of the long-snouted seahorse to the water pollution and variable physico-chemical parameters, as well as the
habitat preferences of H. guttulatus under particular conditions of this coastal lagoon.
Materials and methods. The areas of diving were randomly selected within both parts of the Mar Piccolo of
Taranto. Observations were based on snorkelling and scuba diving at different depths from 0 through 4 m. For
each dive, in each inlet, all types of environment were explored, divided in four categories based on the nature
of the substrate. From the summer of 2011 to the summer of 2013, a total of 23 days of observations were carried, for a total period of 69 h.
Results. A total number of 196 sightings of Hippocampus guttulatus were recorded. The data show a clear preference of the fish studied for the artificial hard substrates, piers and wharves in particular. Only 3 specimens were
observed on algal meadows. The western part of the lagoon harbours the largest number of the specimens.
Concerning both depth and the three years period, no significant differences were found in the abundance.
Conclusion. This study highlights the ecological importance of the coastal lagoon of the Mar Piccolo of Taranto.
We report quantitative data about this population of seahorses with considerations and discussions about the presence and distribution of the specimens, their preferred substrates, and the peculiar polluted environment that they
inhabit. Future studies are necessary to better understand the role of habitat protection for seahorses and to
improve protection measures for the management and conservation of the species.
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INTRODUCTION
Seahorses are unusually shaped fishes. They lack the
pelvic and caudal fins and their “sea horse” name comes
from the unusual equine shape of their head. In the
Mediterranean Sea, there are three species of the genus
Hippocampus Rafinesque, 1810: Hippocampus guttulatus
Cuvier, 1829, Hippocampus hippocampus (Linnaeus, 1758),
and Hippocampus fuscus Rüppel, 1838 (see Gokoglu et
al. 2004, Filiz and Taşkavak 2012, Filiz et al. 2013). This
latter species is a Red Sea immigrant. In Mediterranean
Sea and in particular in the Italian seas, H. guttulatus is
absent or rare in many coastal areas. However, both

H. guttulatus and H. hippocampus are distributed in all
Italian seas (Relini and Lanteri 2010).
All these species inhabit shallow inshore waters. The
European seahorses species (Hippocampus guttulatus and
H. hippocampus) are typically associated with seagrass
and macroalgal bed habitats. In particular, H. guttulatus is
usually reported from seagrass beds while H. hippocampus inhabits soft bottoms among rocks and algae (Curtis
and Vincent 2005). Their diet is based on crustaceans like
amphipod-, mysidacean-, and decapod larvae (Kitsos et
al. 2008, Gurkan et al. 2011). Seahorses are characterized
by a low mobility and a small home range (Curtis and
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Vincent 2006). Furthermore, they have a particular reproductive biology with low fecundity, long incubation period, and high parental care (Wilson et al. 2003). The genus
includes about 36 species, distributed throughout the temperate and tropical waters of the world (Nelson 2006).
Seahorses are threatened and endangered in many parts
of the world (Scales 2010). Seahorse populations are in
decline in many areas that have been studied (Martin-Smith
and Vincent 2005, Vincent et al. 2011). Human related
activity like fisheries (bycatch), unsustainable collecting
for commercial purpose, habitat destructions, and pollution
are the principal causes that pose a threat to seahorse
species (Vincent et al. 2011). However, also natural
changes can have an important role in the depletion of
species (Aurélio et al. 2013). Hippocampus guttulatus populations demonstrate a patchy distribution and at the majority of locations they are rare (Foster and Vincent 2004). It
is an endangered and vulnerable species listed in Bern
Convention (Appendix II), Barcelona Convention
(SPA/BIO Protocol – Annex II) and, as all species of seahorses, it is included on Appendix II of the Convention on
International Trade in Endangered Species of Wild Fauna
and Flora (CITES) (Abdul Malak et al. 2011).
Furthermore, H. guttulatus is listed in the IUCN Red List
(Woodall 2012) as “data deficient”.
Paradoxically, we have recorded the presence of an
abundant population of the species Hippocampus guttulatus in a coastal lagoon—Mar Piccolo of Taranto—one of
the most polluted and disturbed areas of the Mediterranean
Sea. (Results of another study on this population were only
recently published by Gristina et al. 2014). We would like
to emphasize the importance of this lagoon as an important
naturalistic area and a refuge for this vulnerable species.
The results of our study demonstrate how this population
of seahorses is well adapted to this particular environment
and show a clear preference of these fish for artificial hard
substratum over the usual algal meadows (reported from
elsewhere). We assume that the abundance of the seahorses is mainly due to lack of fishing pressure and to a good
availability of food resources. Unfortunately, data about
the interaction with pollutants are not available for this
area and further studies are necessary.
MATERIALS AND METHODS
Our study was carried out in the Mar Piccolo of
Taranto (north-western Ionian Sea), a coastal lagoon with
a surface area of 20.72 km². The lagoon of the Mar
Piccolo is divided into two parts: the western one connected to the sea through two small channels and the eastern
part, more distant from the sea and larger. The maximum
depths are 12 and 8 m in the western and eastern part,
respectively. Hard substrates are mostly artificial while
the natural substrate is represented by sand or silt near the
shore and mud in the central zone. The salinity ranges
from PSS 34.3 to PSS 37.7 (Alabiso et al. 1997) and it is
affected by submarine freshwater springs (citri) and the
small rivers. Seawater temperature ranges from 7.1°C in
winter to 33.6°C in summer (Alabiso et al. 1997,

Petrocelli et al. 2013). Water mass movement is limited
and depends on the wind, the tides, and the mixing of
water of different temperature and salinity.
Our underwater visual census activities were based on
snorkelling and scuba diving. The study areas were randomly selected. The depth range was between 0 and 4 m.
The areas deeper than 1 m were explored by scuba diving.
Our research included a three-year period, from 2011
through 2013. Observations were more intense in summer,
from June through September (in one case until October).
Each observation lasted about 3 h in both lagoon parts.
A total of 23 days of observations were carried out, for
a total of 69 h. Several specimens observed were photographed. For each dive, in each inlet were explored all
types of substrates, divided in four categories, based on the
nature of substrate: mussel farms, piers and wharves, artificial reefs, and algal meadows. The observations time was
assigned equally to the four environment categories.
The data were analyzed by chi-square test.

RESULTS
During underwater visual census activities, a total of 196
observations of the long-snouted seahorse Hippocampus guttulatus at a depth range from 0 to 4 m were recorded. No significant abundance differences were found among depths
(χ2 = 0.286, df = 3, P = 0.963). Instead, a different situation
was present among habitat preferences (χ2 = 191.837, df = 3,
P < 0.001). A total of 125 observations (63.78%) were made
on pier and wharf substrates. The remaining sightings included the mussel farms (57; 29.08%), artificial reefs (11; 5.61%),
and algal meadow with only 3 observations (1.53%).
No significant differences were determined in the relation to the abundance of the specimens observed in the
three years: a total of 64 observations in 2011 (32.65%),
75 in 2012 (38.25%), and 57 in 2013 (29.1%) (χ2 = 2.52,
df = 2, P = 0.284). Apart from the first year, when were
observed the same numbers of specimens between the
mussel farms and piers and wharves, the piers and
wharves substrate were inhabited by the largest number of
specimens in both 2012 and 2013 (Table 1).
Concerning the differences in abundance between the
western and the eastern part of the lagoon, the data clearly show the preference for the western part. Only 41 specimens were recorded in the eastern part (20.92%) versus
the 155 specimens found in the western part (79.08%)
(χ2 = 66.306, df = 1, P < 0.001).
All the specimens observed were healthy and apparently well nourished. During the study period, we
observed some males that carrying eggs in their brooding
structures: 8 specimens in June 2012 and 9 others in
August 2013, in both cases on mussel farms and piers and
wharves substrate of the western lagoon part only.
Some of the seahorses observed had a peculiar feature:
without skin filaments (Fig. 1). Precisely, we recorded 10
specimens without skin filaments and 14 specimens with
only few skin filaments. This feature has caused several
misidentifications with the congener—H. hippocampus in
the past.
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Fig. 1. Selected specimens of Hippocampus guttulatus observed during the diving visual census carried out in the Mar
Piccolo of Taranto (Ionian Sea) within 2011–2013; Note that some of these specimens are without skin filaments
(B, C) or with few skin filaments (A, D)
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However, although with only 5 specimens and only in
July 2011, also the other species, Hippocampus hippocampus, was recorded in the western part of the Mar
Piccolo of Taranto. In summary, long-snouted seahorses
inhabit in both Mar Piccolo parts and, as our chi-square
analysis reveals, much prefer the artificial substrate of the
western part (χ2 = 59.51, df = 1, P < 0.001).

DISCUSSION
The Mar Piccolo of Taranto is a heavily contaminated
body of water (Cardellicchio et al. 2007, Calace et al. 2008).
High concentrations of both organic (polychlorinated
biphenyls, polycyclic aromatic hydrocarbons, dioxins)
and inorganic (heavy metals such as mercury, zinc, copper, lead, and cadmium) pollutants are present
(Cardellicchio et al. 2007, Calace et al. 2008). The pollution is caused mostly by industrial and military activities:
steel industry, refinery, arsenal, shipyards, military harbour, and industrial port. Despite the contamination, the
marine community of the Mar Piccolo is very rich and
consisting of native species, some of them rare in other
parts of Mediterranean Sea, as well as alien species which
reached the basin through naval traffic and aquaculture

(Anonymous and Occhipinti-Ambrogi 2010). In shallow
water, a peculiar assemblage established itself on the submerged substrates of the mussel farms, of the piers and the
wharves, and of the artificial reefs. It is characterized by
a great number of filter feeders: sponges, ascidians, polychaetes, bivalves, barnacles, and bryozoans. The filter
feeder communities are composed of numerous gastropods, crabs, starfish, sea urchins, and benthic fishes
such as blennies, pipefishes, and seahorses. Coastal
lagoons are dynamic systems characterized by intense
physico-chemical gradients (e.g., salinity, temperature,
and substrate varieties) providing high habitat diversity,
thereby forcing the species to adapt to such heterogeneous
conditions (Dauvin and Ruellet 2009).
The data collected show the abundance of Hippocampus
guttulatus within the Mar Piccolo of Taranto. From our
observations it appears that this species prefers to inhabit the
artificial hard substrates of mussel farms and piers and
wharves, with a greater preference for the latter.
Furthermore, although the eastern part of the lagoon occupies a larger surface, the majority of the specimens are distributed in the western part of the lagoon. This is probably
due to the fact that the western part of the lagoon is in direct

Number of sightings of Hippocampus guttulatus in the Mar Piccolo of Taranto (Ionian Sea)
during the diving visual census carried out within 2011–2013

2012

June 24
July 5
July 7
July 27
July 29
July 30
August 18
September 9
June 6
June 19
June 26
July 14
August 8
September 26
October 9

2013

2011

Sampling date

June 3
June 8
June 14
June 28
June 13
July 13
August 29
September 14

Mussel farms
W
E

Piers and wharves
W
E

Artificial reef
W
E

Algal meadows
W
E

5
7
4
9
16
3
7

8

5
13
5
10
3
8
5
12

10
2
7
10

10
4
5
3
7
8
4

W = western part of the Mar Piccolo, E = eastern part of the Mar Piccolo.

Table 1
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communication with the open sea through two canals. This
allows an exchange of waters between the lagoon and the
sea; therefore the conditions in the western part of the
lagoon are more similar to those in the open sea.
Uncommonly for this species, we found only 3 specimens of Hippocampus guttulatus on algal meadows.
Other researchers (Foster and Vincent 2004, Curtis and
Vincent 2005, 2006, Vincent et al. 2011) reported that
H. guttulatus inhabited seagrass- or algal beds. The
presently reported study is also in partial disagreement
with the recent work of Gristina et al. (2014), who also
studied the Mar Piccolo of Taranto. The above-mentioned
authors described H. guttulatus with no habitat preference
between algal beds and hard substrates. Consistently with
our study, Gristina et al. (2014) also recorded a low abundance of H. hippocampus in the area. Curtis (2006)
demonstrated that the presence or absence of skin filaments in European seahorses (H. guttulatus and H. hippocampus) is an unreliable character for the species identification and that the decisive is an analysis of multiple morphological traits (i.e., snout length, head shape, fin rays
counts). The above-mentioned study also emphasized the
apparent tolerance of Hippocampus species to highly polluted waters. It was impossible, however, to draw conclusions
about possible correlation between pollutant concentrations
and the abundance of seahorses in different environments
are because the relevant parameters were not studied.
Seemingly, H. guttulatus has found a suitable environment
in these waters, also for its reproduction. The established
population of H. guttulatus in the Mar Piccolo of Taranto
suggests that those fish are capable of tolerating a wide
range of temperatures of this coastal lagoon, varying
between 7.1°C in winter to 33.6°C in summer (Alabiso et
al. 1997, Petrocelli et al. 2013). For comparison, the temperatures in the open sea range from 12.7°C in winter to 27.2°C
in summer. As also hypothesized by Gristina et al. (2014),
the presence of this conspicuous population finds its explanation in at least two main causes: the lack of fishing pressure and the high trophic level caused by artificial eutrophication. The water with high content of nutrients is capable
of supporting large crustacean populations—potential prey
of seahorses—such as amphipod-, mysidacean-, and decapod larvae (Kitsos et al. 2008, Gurkan et al. 2011).
The presence of seahorses contributes to the high biodiversity of the Mar Piccolo despite of the substantial pollution level. It also confirms a good adaptability potential of
seahorses to highly altered environments with consistent
fluctuations, as has been demonstrated (Aurélio et al. 2013).
In others words, this coastal lagoon can be seen as
a “marine protected area” where seahorses are protected
from the fishing pressure. A similar phenomenon was discussed by Caldwell and Vincent (2012) who recorded
unusually high densities of Hippocampus guttulatus and
H. hippocampus in the Ria Formosa Lagoon (Portugal)
and suggested that their abundance was positively correlated with the effect of no fishing.
Our study emphasizes the importance of the Mar Piccolo
of Taranto for the long-snouted seahorse, Hippocampus gut-
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tulatus, and provides new information about the habitat
preference of this vulnerable species that in the area studied
inhabits hard substrates, mainly piers and wharves.
Further studies are required for better understanding of:
• The effect of protection for seahorse populations;
• The alleged correlation between the presence of this
species in the different environments and the respective
environmental parameters (including pollutant concentrations);
• Explanations for the preferences for hard substrates
instead of seagrass or algal meadows.
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