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Abstract In the Mediterranean Sea, as well as in other parts of the word, intense bottom
trawling threatens deep and mesophotic assemblages, compromising mainly the survi-
vorship of erect organisms and of the habitat complexity they shape. Protection of species
able to affect their habitats, by increasing spatial complexity and enhancing interspecific
interactions, is crucial for biodiversity conservation. It is urgent to highlight the occurrence
of those species which act as ecosystem engineers and/or habitat former to enhance
awareness on their ecological role and to develop focused conservation strategies. Lyto-
carpia myriophyllum is the largest Leptomedusan hydroid of the Mediterranean Sea, with
colonies up to 1 m high, and the most abundant Aglaopheniid in the eastern part of the
North Atlantic Ocean. This species creates wide forests on soft bottoms stabilizing sedi-
ments, providing refuge and food for several other associated organisms and could be
defined both a habitat former and an ecosystem engineer. Thanks to trimix diving here we
report on new insights on the morphological, biological and ecological features of
L. myriophyllum meadows from the Mediterranean Sea furnishing a baseline for protection
plans focused on these facies. This work demonstrates that direct studies of mesophotic
habitats allow to collect far more detailed information than grabs, ROVs, or towed camera
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arrays and highlights the urgent need to redefine the vertical extension of several marine
protected areas.

Keywords Aglaopheniids - Endangered species - Soft bottom - Distribution - Mesophotic
habitat

Introduction

The EC Habitats Directive 1992 aims at protecting biodiversity by taking the habitat as a
target of management; surely a wise decision, since it is difficult that, in a reasonable time,
we will be able to account for biodiversity by considering species (Fraschetti et al. 2008).
Deep benthic communities of the Mediterranean Sea are threatened by several anthropo-
genic pressures (Claudet and Fraschetti 2010), and bottom trawling is the most used and
destructive fishing practice in the Mediterranean basin, causing severe impact both on the
living organisms and their habitat (Sacchi 2008; Schejter et al. 2008), with loss of foun-
dation species (Piraino et al. 2002), leading to long-term negative changes in ecosystem
structure and functioning (Ellison et al. 2005). The study of benthic fauna is fundamental to
plan bottom-fishing activities so as to preserve habitats and their communities. Remote
methods (ROV, acoustic swath mapping, dredges...) are increasingly used to characterize
deep-sea habitats (Freitas et al. 2003; Tursi et al. 2004; Taviani et al. 2005; Freiwald et al.
2009; Bo et al. 2011) but direct exploration with trimix SCUBA techniques is rapidly
enhancing the knowledge of the key role of the mesophotic zone both in tropical (Lesser
et al. 2009) and in Mediterranean regions (Cerrano et al. 2010) as key transition zone
between deep and shallow environments.

In spite of great interest in deep-sea environments, the distribution and the ecological
role of soft bottom habitat formers received little attention. There are very few erect
animals able to settle directly on sandy bottoms, such as some sponges (Cerrano et al.
2007), cerianthids, pennatulaceans and hydrozoans (Ammons and Daly 2008), usually
creating secondary hard substrata (Pérés and Picard 1964; Morri et al. 1991) exploitable by
many species, also of commercial interest (Baillon et al. 2012). Species increasing spatial
complexity positively affect biodiversity, enhancing interspecific interactions, a crucial
aspect regarding biodiversity conservation.

Hydroid colonies, besides being important benthic filter feeders, represent a substrate
for settlement of sessile organisms, provide refuge for a diversified community of
eukaryotic and prokaryotic organisms (Hughes 1975; Bavestrello et al. 1996; Genzano
2001, 2002; Di Camillo et al. 2008; Stabili et al. 2008) and represent a food source for
many species (Folino 1993; Martin 2003). Most hydroids are not selective feeders, preying
upon both on planktonic and benthic species (Gili et al. 1998; Cerrano et al. 2000; Bouillon
et al. 2004, 2006). In some areas they can reach high abundances likely affecting the
recruitment of larvae of merobenthic species (Standing 1976; Gili and Hughes 1995;
Cerrano et al. 2001; Di Camillo et al. 2012).

The taxonomy of deep-sea hydroids received some attention (e.g. Marinopoulos 1981;
Ramil et al. 1998; Ansin Agis et al. 2001; Vervoort 2006) but ecological studies on these
animals mostly focus on shallow water species (Boero 1984; Gili and Hughes 1995),
obviously due to the difficulty to conduct periodic samplings and photographic analyses in
deep waters.

Many hydroid species living on soft bottoms are attached on hard substrates present
below the sandy layer: some species of Nemertesia are fixed on shells buried in the sand by
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sponge-like masses of interlacing fibres (Allen 1899). The hydroids living on soft bottoms
have modified hydrorhizae that enter the substrate either as a stout, tapering root or as
tangles of anchoring filaments. The species with these features are referred to the antho-
medusan genera: Balella, Acaulis, Acauloides, Boreohydra, Candelabrum, Fabulosus,
Monocoryne, Branchiocerianthus, Corymorpha, Gymnogonos, Euphysa, Lobataria,
whereas leptomedusan hydroids are more varied, in terms of substrate preferences, and
species dwelling on soft bottoms can be found in the families Aglaopheniidae, Halopte-
rididae, Lafoeidae, Plumulariidae, Sertulariidae, Campanulariidae (see Bouillon et al.
2006).

Lytocarpia myriophyllum is the largest Leptomedusan hydroid of the Mediterranean
Sea, growing with colonies up to 1 m high organized in tufts (Fig. 2). Its ecology is
unknown and its geographical and bathymetric distribution can be reconstructed by
assembling data from numerous reports concerning deep-sea expeditions.

This species, as well as many others in deep soft bottoms, is threatened by trawling in
many areas of the Mediterranean Sea (Cattaneo Vietti et al. 2010). The facies with large
hydrozoans on infralittoral rocky substrates are considered as remarkable habitats (Priority
Habitat code I11.6.1.27), while facies with hydroids from Mediterranean deep soft bottoms
are not considered at all (Relini and Giaccone 2009).

Lytocarpia myriophyllum is considered a priority species in Ireland and Great Britain
(Goodwin et al. 2011); this work underlines the importance of its communities in the
Mediterranean Sea and suggests strategies for its conservation. Information about the
hydroid distribution are given, with particular attention to the Mediterranean records.
Samplings of L. myriophyllum were conducted in different Mediterranean localities in
order to supply new records of the species, moreover, from the colonies of Portofino the
hydroid morphology was analyzed by electron microscopy in order to evidence the most
relevant diagnostic characteristics.

Methods
Sampling sites

The sampling site (Fig. 1) is a detritic bottom at the base of a vertical cliff of the Marine
Protected Area of Portofino (44°18'00.54”N, 09°13'11.25”E; Ligurian Sea, Italy, depth
70 metres) frequently characterized by strong unidirectional currents (Cerrano et al. 2005).
A population of L. myriophyllum was sampled six times from February to November 2011
at a depth of 70 m by SCUBA using trimix. Close to this area (about 50 m apart) at the
same depth a peculiar sea-fan assemblage was recently described (Cerrano et al. 2010).

Morphological study

Considering the depth of the sampling site ten colonies from Portofino were tagged in April
2011. In order to evaluate the occurrence of a relationship between the size of the colonies
and the size of their root-like apparatus, the maximum height and the number of main
stems were determined in situ together with the diameter of the base, i.e. the slight uplift
made by stolons. The relationship between the size of the colonies (an index obtained
considering the max colony height (cm) x number of colony stems) and the diameter (cm)
of the burrowed complex root-like apparatus anchoring the colonies was verified using

@ Springer



776 Biodivers Conserv (2013) 22:773-787

Ligurian Sea

Portofino
Promontory

Fig. 1 Sampling site (arrow)

Pearson’s correlation coefficient (Sokal and Rohlf 1981) (Fig. 2a). The mathematical
comparison was made using PAST for Windows version 1.91 (Hammer et al. 2001).

To get new information about the hydroid histology and ultrastructure, small portions of
branches, hydrocladia and corbulae were taken with a cutter and directly fixed underwater
in 2.5 % glutaraldehyde (buffered in filtered sea water 7.8 pH). Three hours later, samples
were washed in filtered sea water and then dehydrated in a graded ethanol series.

For SEM analysis, several of the preserved portions were washed with distilled water,
dehydrated in a graded ethanol series and dried with the Critical Point Dryer. Samples were
then coated with gold—palladium in a Balzer Union evaporator and examined with a Philips
XL20 SEM.

In order to obtain histological sections, other preserved pieces were included in a cold-
curing resin (Technovit 8100) and finally mounted on plastic supports. The sections
obtained by microtome Histo-Line MRS3500 were coloured with Toluidine blue and then
analysed under a compound microscope.

Associated fauna

In order to study the associated fauna, during each sampling date stems from three different
colonies were directly put into separate plastic bags to avoid the loss of the associated
vagile fauna and one whole colony removed with care from the substrate in order to take
the entire colony with hydrorhizae. Samples were preserved in formaldehyde 4 %, then the
colonies were observed under the stereomicroscope for the study of the associated fauna.

Hydroid distribution
In order to supply information about the bathymetric and geographical distribution of the

studied species, a deep bibliographic study was performed. The records, together with the
name of each sampling site and the bathymetric range are summarized in a table
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Fig. 2 Lytocarpia myriophyllum. A Underwater picture (by Portofinodivers) of a large colony on the
detrital bottom at Portofino. Vertical line: colony height, horizontal line: diameter of the root-like apparatus,
arrows: main stems. B Unbranched hydrocladia (hy) and corbulae (c) alternately arranged along primary
tubes (arrow); C Photograph of a living specimen showing hydranths with completely expanded tentacles
(arrows); D Mature male gonophore with ramified spadix (s); E Mature female gonophore. Note that the
male gonophore is transparent while the female one is darker for the presence of the egg mass. F Complex
root-like apparatus; Longitudinal (G) and transversal (H) sections of a polysiphonic branch. Scale bars
A vertical line 50 cm; B 10 mm; C, H 500 pm; D, E 200 um; F 5 cm; G 1 mm
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Table 1 Seasonality of L. myriophyllum from Portofino

Date Occurrence of Presence of Presence of Sex of
L. myriophyllum corbulae gonothecae colonies

09 Feb 11 Yes Yes No -

27 Apr 11 Yes Yes Yes 3

11 May 11 Yes Yes Yes 3

21 Aug 11 Yes Yes Yes Q

27 Oct 11 Yes Yes Yes 3

23 Nov 11 Yes Yes Yes 3

(Suppl. mat.), while the areal of distribution of L. myriophyllum in the world, with a detail
for the Mediterranean Sea, is represented in a map. We added some new records of the
species collected at Imperia (Ligurian Sea, depth 56 m), Giannutri Island (Tyrrhenian Sea,
depth 60 metres) and Pantelleria Island (Sicily Channel, depth 78 m).

Results
Morphological study

Lytocarpia myriophyllum was observed at Portofino during each sampling (February,
April, May, August, October and November 2011). The studied population showed a core
area of about 50 m* with a maximum density of 1.57 %+ 0.75 colonies/m?, surrounded by
an area of 300 m* with a lower density having 0.42 £ 0.51 colonies/m”.

The collected colonies, each made up by several stems, showed both male and female
individuals; all the specimens showed corbulae, but these contained gonothecae only from
May to November (Table 1).

According to Bouillon et al. (2006), the genus Lytocarpia includes 36 species, occurring
in the Pacific Ocean (more than 50 %), Atlantic Ocean (16 %), Indian Ocean (20 %) and
South Africa (11 %) (Di Camillo et al. 2011). One species is known from the Antarctic,
one from the Arctic, and two from the Mediterranean Sea, namely L. myriophyllum and
L. distans (Allman 1877) (Bouillon et al. 2004). The presence of a hydrotheca on the
corbula ribs in at least one sex of Lyfocarpia allows distinction from the genus
Aglaophenia.

Lytocarpia myriophyllum (Linnaeus, 1758)

Lytocarpia myriophyllum was reported for the first time by Ellis (1755) that observed a
colony from Dublin (Irish Sea) and described the hydroid as a “Coralline, with sickle-
shaped feathered branches, resembling the feathers of a pheasant’s tail”. Later, Linnaeus
(1758) named the species Sertularia myriophyllum. There are several descriptions for large
colonies of L. myriophyllum (Fig. 2a) summarized in Tab S1. Here we focus on the main
diagnostic characters of L. myriophyllum, (Fig. 2, 3). Alternate and unbranched hydrocl-
adia born on primary tubes (Fig. 2b, 3a); hydrocladia with well-marked internal septa and
bearing closely spaced hydrothecae (Fig. 2c). Hydrothecal margin characterized by five
pairs of shallow lateral teeth and an unpaired median tooth notched in the middle of the
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theca (Fig. 3b). Hydrothecae with three nematothecae: one median inferior and two laterals
(Fig. 3c, d); main cnidocyst type are microbasic mastigophores (Fig. 3e). Corbulae open,
with ribs arising from the lower portion of the hydrothecae replacing the median inferior
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Fig. 3 Lytocarpia myriophyllum, SEM pictures. A Particular of a primary tube bearing alternate
hydrocladia (hy); B Hydrothecal margin with an unpaired median tooth notched in the middle of the theca
(white arrow); Hydrothecae on hydrocladia in frontal (C) and lateral (D) view; E Discharged microbasic
mastigophores; F Corbulae open, it is possible to see the gonophores (g) between the ribs (r);
G-H Accessory tubes showing rows of elliptical holes (arrows); I Nematophore composed of two portions:
one, elongated and mobile (sarcostyle) (/) and another C-shaped (cnidostyle) (2); Enlargements of the inner
surface of the sarcostyle (J) and the cnidostyle (K) covered with microvillae; L-M Elliptical holes still
enclosed by perisarc; N-O The distal portions of newly formed accessory tubes appears wrinkled and soft
(arrows). Scale bars A, C,D, F, G 500 pm; B o 50 pm; E, I, L, M 20 pm; H, N 100 um; J 10 pm; K2 pm

nematotheca (Fig. 3f). Female and male gonothecae similar in shape, male gonophores
with ramified spadix (Fig. 2d); female ones with several, large eggs (Fig. 2e). Immature
female gonophores containing a mass of small oily drops of irregular size.

Stem and branches polysiphonic (Fig. 2g, h); accessory tubes show one or two rows of
elliptical holes (Fig. 3g, h), already mentioned by Hincks (1868) and Nutting (1900). These
holes contain a peculiar nematophore composed of two portions: one, elongated and
mobile (sarcostyle) and another C-shaped, fixed and bearing several packed cnidocysts
(cnidostyle) (Fig. 3i). The inner surface of the sarcostyle and cnidostyle is covered with
microvillae (Fig. 3j, k). Sometimes the elliptical processes can be totally or partially closed
(Fig. 31, m), suggesting that their formation could requires the enzymatic digestion of the
perisarc. However, Kosevich (2005) observed that no chitinase activity occurs during the
formation of new branches in colonial hydroids. The perisarc openings in fact, are formed
when the new branches emerge and mechanically break the old perisarc. The distal portion
of newly formed accessory tubes appears wrinkled and soft (Fig. 3n, o), suggesting that the
just secreted perisarc has a different biochemical composition from to the old exoskeleton
(Kossevitch et al. 2001).

The colonies of L. myriophyllum are anchored to the sand by a complex root-like
apparatus (Fig. 2f). The basal portion of the hydrocaulus is about 20 cm sunk into the sand
and gives rise to a spongy web of thin anastomosing stolons. The stolons adhere to small
sand grains or organogenous fragments. Even if we measured only ten colonies we
highlighted a strong positive relation between the colony size and the diameter of the
anastomosed root-like apparatus (R = 0.95; Pearson’s correlation p < 0.001) (Fig. 4).
Repeated measures during the studied period on the tagged specimens showed neither
growth nor coalescence of the colonies. Morphometric data of the studied specimens are
reported in Table 2.

Associated fauna

Three species of epizoic hydroids were observed in various parts of the colonies of
L. myriophyllum. Plumularia setacea was found between the hydrocladia, while Cam-
panularia hincksii colonized both the hydrocladia, the hydrocaulus and the hydrorhizae.
Finally, Bougainvillia sp. was found on the most superficial and exposed hydrorhizae.
Concerning the vagile fauna, two species of nudibranchs—Dondice banyulensis and
Eubranchus confr. exiguus—were associated with L. myriophyllum that represents a food
source and a hard substrate to lay eggs. D. banyulensis was frequently observed, especially
feeding on young colonies growing from the the hydrorizae of the root-like apparatus;
whereas just two specimens of E. confr. exiguus were found, with their eggs. Three species
of amphipods were also observed: seven specimens of the caprellid Phtisica marina, three
specimens of the gammarid Lysianassa sp. and an unidentified specimen of Lysianassidae.
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Table 2 Dimensions of L. myriophyllum from Portofino
Hydroid’s portions Sizes (pm)
Hydrocaulus Diameter of hydrocaulus 1,500-5,500
Distance between hydrocladia on the same side 844-1,094
Length of hydrocladial internode 610-700
Diameter of hydrocladial internode 175-225
Hydrothecae Diameter of hydrothecal margin 200-265
Length of theca 480-520
Distance between hydrothecae 95-125
Number of teeth 10
Adcauline tooth No
Abcauline tooth Yes
Number of hydrothecae on hydrocladia 17-44
Length of nematothecae Laterals 120-145
Median inferior 75-170
Corbulae Length 1,000-1,500
Number of costae on corbulae 13-26
Cnidocysts Microbasic mastigophores 19-26 x 2.5-3
Colony height (cm) 33-96

Discussion

Except for coral reefs or commercially exploited species, people generally feel there is little
reason for the conservation of marine invertebrates, owing to the lack of knowledge on their
actual value and role. This is why conservation strategies are often focused on few flag
species. The European Commission has defined vulnerable marine ecosystems (VMEs) as
“any marine ecosystem whose specific structure and function is, according to the best sci-
entific information available and to the principle of precaution, likely to be compromised by
stress resulting from physical contact with bottom gears in the course of fishing operations,
including inter alia reefs, seamounts, hydrothermal vents, cold water corals or cold water
sponge beds” (EC 2007). Mesophotic ecosystems can be considered VMEs and species

characterizing these habitats need to be included in conservation policies.
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Hydroid distribution

Most of the records of L. myriophyllum (Fig. 5a, b) are localized in the Boreal and the
Macaronesian regions, from Greenland to Ghana. L. myriophyllum is the most frequently
occurring Aglaopheniid in the eastern part of the North Atlantic Ocean but it has been also
found along the American coasts, from Cape Cod to the Gulf of St. Lawrence. The species
was reported from several Indo-Pacific sites (Philippines, Papua New Guinea, New Cal-
edonia, Japan and South China Sea) and the South America (Chile and Argentina).
L. myriophyllum is also common in the Mediterranean Sea (Fig. 5b). The species was
found along the eastern Mediterranean coasts (from the Strait of Gibraltar to the Gulf of
Genoa), the Thyrrenian Sea (Corsica, Tuscany and Gulf of Naples), the Levantine coasts
(Israele) and the eastern coasts of the Adriatic Sea (Slovenia and Croatia). The records
from Indo-Pacific, South Indian Ocean and South America should be considered doubtful:
all the specimens described as Thecocarpus myriophyllum var. orientalis Billard, 1908,
T. myriophyllum var. elongatus Billard, 1910 and T. myriophyllum var. angulatus Billard,
1913, cannot be considered as synonyms of L. myriophyllum since they show closed
corbulae and Schuchert (2003) raised them to full species level (L. orientalis n. comb., n.
status). According to Schuchert (2003), the wide geographical separation between the
Atlanto-Mediterranean specimens and those from Indo-Pacific and South America suggests
that these morphotypes can be ascribed to separate species. Moreover, Ramil and Vervoort
(1992) and Ansin Agis et al. (2001) retained that the samples from the Mediterranean Sea
classified as L. distans (Allman 1877) should be attributed to L. myriophyllum. In this case,
L. myriophyllum would be the only species of Lyfocarpia in the Mediterranean waters.

Moreover, the original description of L. distans (Allman, 1877) does not mention the
presence of the cauline nematophores composed of sarcostyle and cnidostyle. This feature
could be an important diagnostic character exclusive of L. myriophyllum. Preserved
Mediterranean specimens referred to L. distans should be re-examined to check the
presence of the nematophores in order to establish if the samples belong to
L. myriophyllum.

Lytocarpia myriophyllum spreads at a depth ranging between 15 m (West of Scotland,
Ritchie 1911) and 1800 m (Canary Islands, Ansin Agis et al. 2001); in the Mediterranean
Sea it was found between 40 (Ligurian Sea, Boero and Fresi 1986) and 1,005 m (Alboran
Sea, Ramil and Vervoort 1992).

Concerning the local distribution of the species, the population of L. myriophyllum is
located at the north-eastern side of the Portofino Promontory exposed to a secondary
branch of the main Ligurian current which flows westwards leading to a high
sedimentation area (Cerrano et al. 2005), close to a Savalia savaglia population

Fig. 5 World (a) and Mediterranean (b) distribution of Lytocarpia myriophyllum
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(Cerrano et al. 2010), suggesting that the hydroid biomass is supported by terrigenous
sediment supply. Moreover, the population here described and all those found during this
research were located at the base of rocky cliffs, where mud and/or silt are mixed with
organogenous mineral debris. This is confirmed by another study on the benthic assem-
blages along the Catalan coasts describing that most of the cnidarian species—including
L. myriophyllum—were found especially in areas located near the major river flow (Gili
1986; Gili et al. 1987). Similarly, Manaro et al. (1989) affirmed that L. myriophyllum,
together with other species, was more frequent on coastal detrital or muddy bottoms. As
well as other cnidarian species, L. myriophyllum is more abundant on the continental shelf
where the food availability is enough to guarantee the hydroid development while the
competition for the substrate or presence of predators are low (Gili et al. 1987).

Morphological study

When collected, colonies of L. myriophyllum are covered by a mucus layer that may
contain molecules discouraging the colonization of other organisms. The numerous holes
present along the stem and branches of L. myriophyllum contain a sarcostyle that probably
plays a role in cleaning the surrounding perisarc or phagocytizing foreign particles adhered
to perisarc (Gravier-Bonnet 2004). This behaviour has been also observed for the sarco-
styles of Kirchenpaueriidae, Halopterididae, Plumulariidae and other Aglaopheniidae
(Gravier-Bonnet 2004). Moreover, it is possible that the sarcostyles of L. myriophyllum are
involved in the production of the conspicuous mucus layer surrounding the colonies. This
hypothesis is enforced by the presence of microvillae.

Time series

Results suggest L. myriophyllum could be always fertile except winter. Even if further
investigations are necessary to confirm this hypothesis, it is noticeable that the period of
presence and fertility of L. myriophyllum is considerably longer than that reported in
literature for the Mediterranean specimens (occurrence: June to August; corbulae: August;
see Bouillon et al. 2004).

The colony size remains almost constant during the period of observation, suggesting
that the species does not undergo seasonal regression, that, on the contrary is observed in
shallow water hydroids (Boero and Fresi 1986; Bavestrello et al. 2006; Di Camillo et al.
2012). These features can be a consequence of the higher environmental stability of
mesophotic zone respect to shallow habitats.

Associated fauna

During this study we found 8 taxa of epibionts of L. myriophyllum. Other organims were
cited in literature, such as hydrozoans (Zygophylax cf. biarmata, Antennella secundaria,
Hebella spp., Plumularia setacea, Campanulariids, Filellum serratum Ansin Agis et al.
2001), the anemones Amphianthus dohrnii (Pérés and Picard 1964; Gamulin-Brida 1967,
Pérés 1967) bivalves, bryozoans, gastropod eggs, foraminifers and stalked barnacles. The
vagile fauna was represented by caprellids (Ansin Agis et al. 2001), solenogasters (Rho-
palomenia aglaopheniae) (Von Salvini-Plawen 1972; Allen 1899) the gastropod Capulus
ungaricus (Linnaeus, 1758) (Pérés and Picard 1964), and nudibranchs (Doto koenneckeri

@ Springer



784 Biodivers Conserv (2013) 22:773-787

McDonald and Nybakken 1996). These two mollusks are predators of L. myriophyllum
(Von Salvini-Plawen 1972; McDonald and Nybakken 1996).

Not withstanding L. myriophyllum is scarcely colonized in comparison to Eudendriids
or Sertulariids, it may host about 20 taxa, suggesting that the large colonies of this hydroid
create a habitat on soft bottoms and provide refuge and food for other organisms.

Conclusions

Some species can be considered either as ecosystem engineers or habitat modifiers for their
ability to create, modify or maintain habitats (Piraino et al. 2002; Cerrano et al. 2006). The
hydroid L. myriophyllum, with colonies more than 1 m high (Rossi 1958), represents an
important secondary substrate in soft bottoms and, similarly to other large cnidarian
species, can be considered a habitat former sensu Fraschetti et al. (2008). In Northern
Ireland L. myriophyllum is rare and declining because of loss of habitats due to the impact
of massive bottom-fishing and it is considered a Northern Ireland Priority Species hydroids
(NIPS) (Goodwin et al.2011). Bottom trawling, in fact, damages the seabed, with conse-
quent destruction of the habitats and living communities and causes evident changes in the
ecosystem structure (Sacchi 2008).

Concerning Italian waters, no data are available on the effects of physical disturbance of
bottom fishing on L. myriophyllum, but it is much probable that the species is extremely
vulnerable to bottom trawling, as it is in Ireland. The employment of non destructive
techniques, such as remotely operated vehicle (ROV) and SCUBA diving, allows to
monitor the status of benthic species in deep waters without negative impact on the living
communities. Several surveys of L. myriophyllum should be conducted throughout the
Italian coasts to evaluate the hydroid distribution and abundance in order to develop
conservation or, if needed, recovery programs of the species. Measures of protection of
L. myriophyllum should be envisaged also in the Mediterranean Sea, following the example
of Ireland. The geographical and bathymetrical distribution of L. myriophyllum is likely
wider in the Mediterranean Sea than reported here, calling for specific programs dedicated
to the knowledge of the distribution, the biology, and ecology of soft bottom habitat
formers, to redefine marine protected areas bathymetric limits and limit trawl fisheries
where these species are present.
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