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Foreword

“The battle delivered against taxonomy has obtained a victory; nowadays the classification
of an organism has become a difficulty.” Ramdn Margalef wrote this statement in 1968 in his
book Principles of Ecological Theory. Since then, the status of taxonomy in the scientific world
has fallen increasingly. However, it is surprising to observe that many scientific articles are pub-
lished —such as those published in emblematic magazines like Science or Nature—and TV doc-
umentaries warn us of the importance of biodiversity and how it is seriously threatened by insa-
tiable human greed. And it is even more surprising to see that scientific community, totally aware
of such threats, ignores or undervalues men of science who are trying to find out how many
species live in ecosystems and how to identify and distinguish them correctly. The biased used
of the index of impact is leading the Natural Sciences towards a cul-de-sac: the number of tax-
onomists is decreasing at a dramatic rate and as a logical consequence so are the monographs on
flora and fauna.

Can you imagine a language that does not update its dictionaries? It will soon be considered
a dead language. It seems that ecology is moving in this direction. Our “dictionaries” are becom-
ing obsolete and this will ultimately bring us to an ecology with deficits, founded on a taxonomic
basis obtained decades ago.

In this gloomy panorama the work of Bouillon ef al. on the Mediterranean Hydrozoans is
charmingly anachronistic in the best sense of the word. It is a splendid work that helps to palli-
ate the ignorance about an important but difficult taxonomic group due to the lack of works like
the present monograph. There is no doubt that this work fully accomplishes the difficult mission
of being the tiger shot for future studies on the ecology and biology of these interesting organ-
isms. This is a thorough and complete work that updates all the taxonomic knowledge of this
broad group of cnidarians.

Having this work published in the journal Scientia Marina is a great satisfaction for me and
makes me feel very proud. The work follows the journal’s tradition of publishing basic studies
on marine fauna and flora, which was initiated with the case Crustdceos Decdpodos Ibéricos
(1968) by Ricardo Zariquiey-Alvarez and has achieved worldwide recognition. It is a great sat-
isfaction to have the work of Bouillon et al. in our hands. Maybe the victory of the battle of tax-
onomy is not such a victory.

Prof. Enrique Macpherson
Centro de Estudios Avanzados de Blanes (CSIC)
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SUMMARY: This study provides a systematic account of the hydrozoan species collected up to now in the Mediterranean
Sea. All species are described, illustrated and information on morphology and distribution is given for all of them. This work
is the most complete fauna of hydrozoans made in the Mediterranean. The fauna includes planktonic hydromedusae, benth-
ic polyps stages and the siphonophores. The Hydrozoa are taken as an example of inconspicuous taxa whose knowledge has
greatly progressed in the last decades due to the scientific research of some specialists in the Mediterranean area. The num-
ber of species recorded in the Mediterranean almost doubled in the last thirty years and the number of new records is still
increasing. The 457 species recorded in this study represents the 12% of the world known species. The fauna is completed
with classification keys and a glossary of terms with the main purpose of facilitating the identification of all Meditrranean
hydrozoan species.

Key words: Hydrozoa, hydromedusae, hydropolyps, siphonophores, taxonomy, systematics, fauna, Mediterranean.

RESUMEN: FAUNA DE HIDROZOOS DEL MEDITERRANEO. — Este estudio proporciona una relacion sistematica de las especies
de hidrozoos conocidas hasta la actualidad en el mar Mediterraneo. Se describen e ilustran todas las especies de las cuales
se ofrece informacion sobre su morfologia y distribucion. Este trabajo es la fauna mas completa de hidrozoos hecha en el
Mediterraneo. Esta fauna incluye las hidromedusas planctonicas, los estadios bentonicos de pdlipos y los sifondforos. Los
Hydrozoa se han tomado como un ejemplo de taxones inconspicuos cuyo conocimiento ha progresado enormemente durante
las Gltimas décadas gracias a la investigacion de algunos especialistas en el area mediterranea. El nimero de especies citadas
en el Mediterraneo se ha casi doblado en los Gltimos treinta afios y el nimero de nuevos registros sigue incrementandose.
Las 457 especies referenciadas en este estudio representan el 12% del total mundial de especies. La fauna se complementa
con claves de clasificacion y un glosario de términos con el proposito de facilitar la identificacion de todas las especies de
hidrozoos del Mediterraneo.

Palabras clave: Hydrozoa, hidromedusas, hidropdlipos, sifonodforos, taxonomia, sistematica, fauna, Mediterraneo.

INTRODUCTION
The Mediterranean framework

The Mediterranean Sea is located between
Europe, Asia, and Africa. Excluding the Black Sea,

*Received June 24, 2004. Accepted July 15, 2004.

it covers 2.542.000 Km?, with an average depth
close to 1.500 m and a maximal depth of 5.121 m in
the Ionian Sea. The Mediterranean Sea is an almost
closed basin, connected with the Atlantic Ocean via
the Strait of Gibraltar, with the Red Sea via the Suez
Canal, and with the Black Sea via the Bosphorous
and the Dardanelles Straits. Surface temperatures
range between 11-13°C (with extremes of 4-5°C in
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the Gulf of Trieste) in winter and 25-30°C in sum-
mer, determining cold temperate to warm-temperate
conditions in the cold season, and tropical condi-
tions in the warm one. Deep-water temperature is
about 13°C and, normally, this is also the surface
temperature in winter, when the basin becomes
homoeothermic. Summer thermoclines divide the
variable surface waters from the more stable, deep
waters. In the Mediterranean, evaporation exceeds
both direct rainfall and the water input by rivers that,
in general, drain rather arid countries. This balance
explains the main properties of the sea. Water of rel-
atively high salinity, an average of 37 psu, is formed
by evaporative concentration and, being more
dense, sinks to the bottom and falls across the
Gibraltar sill into the Atlantic, at a level where
Atlantic water has a lower density. The Mediter-
ranean water pouring into the Atlantic sinks until it
finds equal density, travelling northwards, along the
Portuguese coast. The loss of deep Mediterranean
water is over-compensated by a surface Atlantic cur-
rent entering through Gibraltar Strait. These water
exchange sums about 1,900 Km?3 per year, whereas
the losses by evaporation could be of 1,300 Km?3 per
year. This Mediterranean-Atlantic balance avoids
excessive eutrophication (Margalef, 1985): the
Mediterranean loses deep water, relatively rich with
mineralised or recycled nutrients, and receives low-
nutrient surface Atlantic water.

The present-day situation is the result of a com-
plex history. The Mediterranean Sea is a remnant of
the once extensive Tethys Sea, a wedge-shaped,
eastward-open equatorial water-body that was
indenting Pangaea during the Triassic (Maldonado,
1985). In the Cretaceous, the Atlantic Ocean was
formed and the Tethys connected it to the Indopacif-
ic Ocean, harbouring a highly diverse warm-water
biota. In the Oligocene, a reduction in the surface of
the Tethys Sea and a decrease of its warming influ-
ence on the world oceans caused cold water condi-
tions elsewhere. Simultaneously, at the beginning of
the Miocene (10 Ma), a biota extinction occurred
outside the Tethys (Bianchi and Morri, 2000). Dur-
ing the Messinian crisis, about 5.5 Ma, the Mediter-
ranean Sea became closed and evaporated almost
completely, with just a few “pools” of water that
allowed the survival of some paleoendemics, where-
as the rest of the local biota went through a mass
extinction. After the crisis, the present-day biota
originated from a contingent that entered in the basal
Pliocene (5.3 Ma) from the Atlantic Ocean through
the newly opened Strait of Gibraltar. In spite of
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some relicts of the Tethys Sea (the Indopacific-
Atlantic connection of ancient times), most Mediter-
ranean species are of Atlantic origin, having entered
through Gibraltar from either the African or the
European portion of the Atlantic. This made the
Mediterranean biota an Atlantic province from a
biogeographic point of view (Briggs, 1974). The
alteration of the ice ages and warm interglacial peri-
ods during the Quaternary resulted in different
immigration waves of Atlantic fauna of boreal or
subtropical origin respectively (Bianchi and Morri,
2000). Considering the long and complex Mediter-
ranean history, the present high species richness is
probably due to both its evolutionary period through
the Tertiary and the post-Pliocene diversity pump
from the Atlantic Ocean.

Historical reasons are, however, just one side of
the explanation of the rich Mediterranean biodiver-
sity, the other side being strictly ecological: season-
ality is the key for the coexistence of a high number
of species (Coma et al. 2000). The same physical
space, in fact, can widen its potential for life in
another dimension, with the alternation of species in
time.

The availability of proper conditions for both
tropical and temperate species makes the Mediter-
ranean a perfect sea for biological invasions (Boero,
2002). Species of cold affinity are thus pre-adapted
to deep-waters and/or winter temperature condi-
tions, whereas species of temperate affinity are pre-
adapted to surface and/or summer conditions. Most
Mediterranean life, in fact, is characterised by a
sharp seasonality in its rhythms of activity, either in
terms of actual presence (many species spend the
adverse season as dormant or encysted stages) or in
terms of sexual reproduction (Boero, 1994; Boero et
al., 1996; Marcus and Boero, 1998). Biodiversity is
not equally distributed throughout the basin (Arvan-
itridis et al., 2002). The Western Mediterranean is
richer in species than the Eastern basin. Many expla-
nations have been proposed for this pattern, includ-
ing a low effort in biodiversity research. An histori-
cal-ecological reason might be that the Eastern basin
is of greater tropical affinity that the Western basin
and that the tropical species entering from Gibraltar
found a temperate barrier that prevented them from
reaching the portion of the basin with proper condi-
tions for their establishment. The opening of the
Suez Canal, in fact, allowed the entrance of Red Sea
species that thrive now in the easternmost part
(warmer in the winter than the rest of the basin) and
can also widen their geographic range under partic-



ularly favourable conditions. Very few Mediter-
ranean species entered the Red Sea, since the more
stable physical conditions have selected there a spe-
cialised biota that easily out compete the less
focused Mediterranean species. The establishment
of so many Lessepsian species in the Eastern
Mediterranean led Por (1989) to propose a new bio-
geographical province: the Lessepsian Province.
This establishment of many new species of tropical
affinity suggests that the Eastern Mediterranean,
after the opening of the Suez Canal, is fulfilling its
potential of being inhabited by tropical species.

In addition to the entrance of new species from
both Suez and Gibraltar (the Atlantic flow never
stopped), the Mediterranean is experiencing also the
transport of exotic species (Zaitsev and Ozturk,
2001) by ships, both in hulls’ fouling and in the bal-
last waters of big cargoes. These release their ballast
in the harbour of destination, and sail away with a
load of goods. This pattern is particularly evident in
the Black Sea, with the traffic of oil tankers that
brought in ctenophores that impaired the yield of
fisheries by feeding on fish larvae and on their food
(CIESM, 2001, 2002). Another source of biological
invasions is aquaculture. In addition, the growing
number of allochtonous species recorded from the
basin (e.g. the algal Caulerpa spp pool) can be sure-
ly due to unwanted (but very effective) human-
mediated spreading. The recent natural history of
the Mediterranean Sea is full of biological inva-
sions, many poorly documented but inferable from
the present observed distribution ranges of many
species. After the waters of the Atlantic, however,
that colonization process has always been regarded
as a natural mechanism within the species’ colo-
nization strategies (Gili, 2000). For the past 200
years, the introduction of new species can no longer
be regarded as natural, with mankind playing a
major role. This historical process of migrations,
colonisations, and invasions has been changing the
marine ecosystem in the Mediterranean and has
given rise to an underwater landscape that can be
likened to a puzzle due to its high degree of hetero-
geneity.

A further impulse to the presence of alien species
of tropical affinity is the undeniable temperature
increase that characterises the Mediterranean sur-
face waters since several years and that is probably
due to a tendency towards global warming. The bio-
logical response to this trend is dramatic. Southern
species are widening their geographical range; trop-
ical species that enter the basin establish successful

populations, like the Caulerpa spp., medusae like
Rhopilema nomadica (Kideys and Gucu, 1995;
Lotan et al., 1992; Avsar, 1999) and many fish
species. Species of cold water affinity, furthermore,
are affected by the deepening of surface thermocline
and warm waters in the summer (Francour et al.,
1994). Mass mortalities of gorgonians in the Liguri-
an Sea are most probably due to such impacts (Cer-
rano et al., 2000).

From all the above, it is evident that the Mediter-
ranean biota are at the opposite extreme of Indo-
Malayan ones, characterised by an extremely long
stability that yielded a very rich biodiversity that, in
its turn, was exported to both nearby and distant
zones. If seen in the framework of source and sink
ecology (Pulliam, 1988), the Indo-Malayan region is
a source and the Mediterranean is a sink.

As stressed by Maurer (1999), the extremely rich
biodiversity of a given place might be an epi-phe-
nomenon due to the immigration of species coming
from different source populations. Applied to the
Mediterranean, the problem is: are the newly formed
populations liable of undergoing a separate evolu-
tion in respect to the source ones? Following the
allopatric model of speciation, genetic bottlenecks
and founder effects should affect the propagules
originating new populations, leading to evolutionary
novelties (or to dramatic failures) (Boero, 2002).
Actually, the number of Mediterranean endemisms
is very high (the most outstanding example is Posi-
donia oceanica, the trademark of the Mediterranean
Sea) and accounts for the originality of the Mediter-
ranean biota.

The natural experiment (enhanced by human
activities) of species immigration is leading to an
extraordinary blend of species that makes of the
Mediterranean the ecological crossroad of the world
ocean, with the fastest evolving biota in terms of
both ecological and evolutionary time.

It is evident, from all this, that the Mediterranean
has always been changing (both physically and bio-
logically) and that the change of today is not the first
revolution that the basin passed through. It is impor-
tant, however, to distinguish human-generated
changes from changes due to natural (or more glob-
al) forces.

The example of Caulerpa is paradigmatic. It
might be possible, in fact, that C. taxifolia had been
introduced in the basin by the careless management
of some human enterprise (Meinesz, 1999), but the
invasion by other species of the same genus, and
their extraordinary success, calls for reconsideration
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of the causes of this phenomenon. Exotic Caulerpa
species coul reach the Mediterranean many times in
the past, but did not find proper conditions for
development, whereas the present situation is con-
ducive to their establishment.

The Hydrozoa as an example of inconspicuous
group

The bulk of biodiversity, in terms of species
numbers, is made of poorly known and inconspicu-
ous species that, usually, can be noticed only by spe-
cialised taxonomists. Taxonomy, however, is disap-
pearing from most scientific communities, and our
appreciation of biodiversity is biased towards con-
spicuous groups. The Hydrozoa are an inconspicu-
ous group whose knowledge greatly progressed in
the last decades due to the presence of some spe-
cialists in the Mediterranean area. The number of
species recorded from the Mediterranean almost
doubled in thirty years and the number of new
records is still increasing (Boero et al., 1997). The
457 species recorded in this fauna represent 12% of
the world species described (Bouillon ef al., in
press). The ecological role of these animals, espe-
cially those represented also by a medusa stage, can
be great due to their general ability to feed upon fish
eggs and larvae and/or on the plankton that fish lar-
vae feed upon, so acting as potential predators
and/or competitors of commercial species. They
might even be keystone predators, depressing poten-
tially monopolising fish species, so leaving space
for less competitive species (Piraino et al., 2002).
Neglecting this apparently minor component of bio-
diversity might lead to ecological misunderstand-
ings that, in their turn, might lead to misleading
interpretations of the causes affecting the yield of
fisheries. A worth-asking question is: are conspicu-
ous groups sufficient to appreciate marine biodiver-
sity and understand its functioning?.

The knowledge of the biogeography of Mediter-
ranean Hydrozoa is far from being complete, not
only due to the continuous recording of new species
in the basin, but also due to insufficient or geo-
graphically too concentrated research efforts, so
leading to inefficient coverage of distribution areas.

The case of the Hydrozoa shows that we are still
very far from a proper evaluation of the structure of
biodiversity, in terms of species presence and distri-
bution, and that the understanding of biodiversity
function, via the identification of species roles, is
even less developed. The lack of specialists in
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almost every marine group will rapidly lead to the
impossibility of pursuing this kind of studies, with
the paradox that, in the era of biodiversity, biodiver-
sity experts are disappearing, at least from Europe
(Boero, 2001).

The Hydrozoa of the Mediterranean Sea

The study of Mediterranean Hydrozoa dates back
to the dawn of modern zoology. Several Linnaean
species thrive also in the Mediterranean and, in
1785, Cavolini reported on FEudendrium racemo-
sum, probably the first species described as new to
science from this Sea. Since the 19! Century,
oceanographic vessels explored seas and oceans far
away from Europe and few expeditions surveyed the
Mediterranean. The establishment of the Zoological
Station of Naples in the same century, however,
signed also the dawn of modern marine biology:
people from all over the world came to the Mediter-
ranean to study marine biology on a residential
basis. Biological oceanography and marine biology
stemmed from completely different approaches to
marine science (oceanographic vessels Vs marine
stations) but had the same original aim: the explo-
ration of marine biodiversity. Oceanographers
focused on distant parts of the world and/or to deep
waters, whereas marine biologists focused on
coastal areas that were particularly rich in biodiver-
sity. Along with Naples, another possible location
for a marine station was Messina, due to the strong
currents of its Strait, which brought to the coast the
unusual animals of deep waters. Metchnikoff
(1886a, b) and Kolliker (1853a, b) worked exten-
sively at Messina and gave important contributions
to the knowledge of the Hydrozoa. The founders of
Hydrozoan Zoology, with very few exceptions, were
from Northern European Countries characterised by
hostile climates and relatively poor faunas. They
soon started to move towards the warmer and richer
Mediterranean to perform their studies on living
organisms. The pattern of activity of these non-resi-
dential researchers was dictated by climate and by
their academic obligations. They usually worked in
their home countries during the winter and moved
towards the Mediterranean (mainly Naples) during
the summer. This tendency marked sharply the type
of Hydrozoan fauna that was going to be described
because, as we have seen, the Mediterranean is a
sharply seasonal sea. Other places where research
on marine life became prominent were located in the
Austro-Hungarian Empire at Trieste, Rovinj, Split,



and in France at Villefranche-sur-Mer, Endoume
and Banyuls.

A very particular student of marine biology was
Rupert Riedl. He went to Naples, and then to many
other parts of the Mediterranean Sea, at the begin-
ning of the Fifties and started the exploration of
marine caves with SCUBA diving techniques. A
new era of marine biology began, with the entrance
of the scientist in the environment that was the
object of his studies. Riedl (1959) studied the
hydroids of marine caves and of rocky coasts in
general, producing one of the first ecological
papers on the group.

The new frontier of Hydrozoan studies originat-
ed in the first half of the 20 Century, when the
British school of Hydrozoan zoology, led by E.S.
Russell and W.J. Rees, started to work at the build-
ing of a single classification for both hydroids and
medusae. They opened a research project that is still
far from being accomplished: reconstruct the life
cycle of all species so to treat them as a single bio-
logical and taxonomical unit. In the Mediterranean,
at the Naples Zoological Station, this project was the
basis for a great enterprise that was expected to lead
to the Hydrozoan Fauna of the Mediterranean.
Bouillon, Brinckmann-Voss, Haeckel, Petersen, Ste-
chow, Tardent, Vannucci, Uchida, Yamada and oth-
ers amongst the most prominent researchers of
Hydrozoa gathered at Naples and worked there for
more than a decade. Unfortunately, the project was
accomplished only in part and Brinckmann-Voss
(1970) published just the first of a series of mono-
graphs that should have covered the Hydrozoa of the
Mediterranean Sea. Another great contribution to
the knowledge of Mediterranean Hydrozoa came
from the work of Picard and a group of his pupils
who, at the Endoume Marine Station, bridged tax-
onomy, phylogenetics and ecology. At the Zoologi-
cal Station of Villefranche, a long series of papers
mainly by Claude Carré and Daniele Carré gave a
great contribution to the knowledge of the
Siphonophora and of the Hydromedusae.

In 1985, at the Laboratory of Benthic Ecology of
the Zoological Station of Naples, at Ischia, the
Hydrozoan Society was founded, gathering most of
the active students of the Hydrozoa from all over the
world (Bouillon ez. al. 1987). This gave new impulse
to the study of the Hydrozoa and set the basis for a
host of collaborations that has been increased with
joint work and publications in following meetings of
the Hydrozoan Society (Bouillon er al., 1992;
Piraino et al., 1996; Mills et al., 2000).

Origins of Mediterranean Hydromedusae: the
case of the fauna of marine canyons

The present Mediterranean hydrozoan fauna is
composed of species referable to several biogeo-
graphic categories (Boero and Bouillon, 1993):

- Circumtropical species form the most abundant
group with a temperate Atlantic-Mediterranean
background.

- Cosmopolitan species, including panoceanic
species occurring from the Polar seas to the Equator;

- Boreal Atlantic species, remnants of the ice-
ages, especially of the Wiirm glacial.

- Tropical-Atlantic species which include inter-
glacial remnants especially from the Tyrrhenian
stage.

- Mediterranean-Atlantic species with eastern
Atlantic migrants, specially into the Alboran Sea.

- Indo-Pacific species.

- Endemic species comprising both paleoen-
demics, of Tethyan origin, and neoendemics, main-
ly of Pliocene origin.

The origins, and the originality, of the fauna
inhabiting the depths of the Mediterranean Sea are
debated. The temperature there is constantly 13°C,
thus higher than that of the Atlantic, from where most
of the Mediterranean fauna originated. The Gibraltar
sill, moreover, is too shallow to permit the entrance of
bathypelagic species in the Mediterranean after the
Messinian crisis. Recent studies on Mediterranean
submarine canyons provide important clues about
some aspects of the origin of deep-sea biodiversity in
the basin. Marine canyons are channels for the trans-
port of large quantities of organic matter from the
coastal region to the deep-sea via downwelling cur-
rents (Vetter and Dayton, 1998). They are systems
with high production rates and hence locations capa-
ble of attaining high faunal richness. Submarine
canyons, moreover, may strongly contribute to the
biological production processes in many coastal
regions via their upwelling currents (Della Tommasa
et al., 2000). Furthermore, they may also play an
important role in speciation processes affecting the
deep-water fauna, as observed in the Foix, Lacaze-
Duthiers, and Planier canyons, located in the western
Mediterranean, where medusa species richness is
high, with seven new species being found recently
(38.8% of the total) (Gili et al., 1998; Gili et al.,
1999). This discovery raised the level of endemism in
the deep-sea Mediterranean medusan fauna to 24%.
The species were collected by sediment traps located
above the seabed at the 1000 m isobath in the
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canyons, a region inaccessible to conventional sam-
pling methods.

The most important aspect of the discovery is the
relationship between the number of individuals of
endemic species and the ecological features of the
submarine canyons. In the canyons, the number of
individuals increased progressively as the total flux of
organic matter reaching the interior of the canyons
increased. In addition, canyons with close-together
walls might increase isolation while attenuating
hydrodynamic processes and are thus home to larger
numbers of individuals. Furthermore, almost all the
new species were endemic to one of the canyons, sug-
gesting a high level of isolation inside. These canyons
had ancestor paleocourses in the Messinian period (5
Ma ago), when the Mediterranean dried up nearly
completely. Still, some areas, such as the deepest part
of these canyons, were not completely dried up since
Messinian evaporated deposits accumulated there
(Hst et al., 1978). This indicates that the deepest part
of these canyons remained submerged during the
Messinian times. The two new species of the genus
Foersteria described in the Mediterranean (F. antoni-
ae in the Lacaze-Duthiers Canyon and F. araiae in the
Foix Canyon) (Gili et al., 2000) have two congeneric
species in the Pacific (F. purpurea) and Indian Oceans
(F. bruuni). Probably, the common ancestor of both
the Mediterranean species and the oceanic ones
inhabited the Tethys Sea. That ancestral species
underwent a process of allopatric speciation both
worldwide, when the drying up of the Tethys Sea sep-
arated the Atlantic and the Pacific basins, and at a
local scale, when the parallel canyons became sepa-
rated as well. Indeed, the ecological differences
between the canyons are probably responsible for
generating the allopatric speciation found there.

The discovery of this singular medusan fauna is
a key to investigate the origin of the Mediterranean
deep-sea fauna. It also calls for the protection of
marine biodiversity. Mediterranean submarine
canyons incise the continental shelf and approach
very close inshore. Mediterranean coastal regions
are overpopulated and cause heavy environmental
impacts that may be channelled through the subma-
rine canyons and, consequently, that fauna is threat-
ened and could disappear entirely even before it
becomes fully known.

Lists of Mediterranean Hydrozoa

Picard (1958b) made a complete list of Mediter-
ranean Antho- and Leptomedusae, summing up 191
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species, to set the basis for a never to be made Faune
de France volume on the group. Boero and Bouillon
(1993) updated the work of Picard, treating all the
Hydrozoa besides the Siphonophores, bringing the
list to 346 records. Boero et al. (1997) further updat-
ed the list to 379 species. To these, the Siphonopho-
ra have to be added. Boero and Bouillon (1993)
treated the life cycle patterns of the Hydrozoa and
their bearing on the distribution of these organisms.
They also defined zoogeographical regions having
the Mediterranean as their centre, and made an
analysis of the affinities of the fauna. These topics
will not be treated further here.

A complete bibliographic database on the Hydro-
zoa is on line, and can be found at the following
address: http://siba2.unile.it/ctle/hydro/index.php3.

The records

All species reported at least once from the
Mediterranean are part of the list. Some records are
old and need reconfirmation, but they were kept to
help future workers that might find them again. As
it happens for all groups, also in the Hydrozoa there
are common and rare species. The history of
records, however, indicates that the species contin-
gent of the Mediterranean is going through great
changes and that species that were not recorded in
the past, presumably due to their rarity, are now
common, whereas species that have been found in
the past are not being reported anymore. Species
records can be divided into the following categories:

a) “Evident” common species. These species are
known since a long time and can be found in almost
every sample from a proper environmental setting.
Their list comprises popular species such as Euden-
drium racemosum, E. glomeratum, Aglaophenia
spp., Clytia hemisphaerica, Obelia dichotoma, O.
geniculata, Dynamena disticha, Sertularella gau-
dichaudi and S. crassicaulis. The set of species
inhabiting Posidonia leaves are part of this group,
even though one of them, a Sertularella, is still to
be described formally. Some common species, even
of large size, can have been misidentified in the
past, so that their names might be rather obscure.
The most striking case is possibly Fudendrium
armatum, a large species that can be invariably
found on the roofs at the entrance of caves and
crevices. Its general aspect resembles that of
Eudendrium rameum and is possibly often reported
with this name. Riedl (1959), in his monograph on
the hydroids of Mediterranean caves, did not men-



tion it, but recorded repeatedly E. rameum, even
figuring it in his popular guides of the Adriatic and
the Mediterranean flora and fauna. Confirmed
records of Eudendrium rameum are very rare,
whereas E. armatum is extremely common. Species
very common in plankton communities along
coastal waters mainly in spring-summer are the
medusae Aglaura hemistoma and Rhopalonema
velatum, and the siphonophore Muggiaea atlantica
(e.g. Gili et al., 1988). Species more common in
open waters, throughout the water column includ-
ing deep layers are Solmissus albescens, Sol-
mundella bitentaculata and the siphonophores Che-
lophyes appendiculata, Lensia conoidea and Aby-
lopsis tetragona (Mills et al., 1996).

b) Cryptic species now collected more frequent-
ly due to increased sampling efficiency. Halocoryne
epizoica, a species described by Hadzi in 1917 from
the Adriatic Sea, was not found again until Picard
reported it from the Ligurian Sea, fifty years later
(see Piraino et al., 1992). The species was anyway
so “rare” that Brinckmann-Voss (1970) could not
find it while working at her monograph on capitate
hydroids and medusae. Halocoryne epizoica is
strictly symbiotic with the bryozoan Schizoporella
sanguinea, a very abundant species in sea urchin
barrens, at low depth. This type of environment is
easily reachable by SCUBA diving techniques, but
is not easy to sample from the surface with grabs
and dredges. The yield of samplings, thus, can be
biased by the employed techniques. This means that
H. epizoica might have been common even in the
past but that it passed unnoticed due to sampling dif-
ficulties. The same is true for Cytaeis schneideri
(formerly referred to as Perarella schneideri),
another specialist for symbiosis with bryozoans.
Another example is the medusa Ptychogastria aster-
oides, previously found in two places in the
Mediterranean but nowadays caught frequently by
sediment traps located near the bottom of submarine
canyons (Gili et al., 1999). The first casual records
probably could indicate intrusion of waters from the
deep sea to the continental shelf.

c¢) Species that are alternately rare and common.
Paracoryne huvei became frequent and abundant for
a relatively narrow time window. It cannot be
missed or mistaken with anything else, since it lives
in the infralittoral zone and is the only known
Mediterranean hydroid that settles higher above the
mean sea level. It forms large pink patches on black
mussels and on bare rocks that can be seen while
walking along the shore. Its polymorphic colonies

are so different from those of any other species that
Picard (1957), describing it as a new species,
ascribed it to a new genus and a new family! It is
almost impossible that such a species passed unno-
ticed to all the people who worked earlier on
Mediterranean hydroids, if not for its extreme rarity.
In the Seventies and Eighties Paracoryne huvei
became common along the northern coasts of the
Mediterranean and was repeatedly reported. Then it
disappeared again and went back to rarity. The pres-
ence of resting stages in its cycle can be the reason
why the species is able to disappear and reappear.
Extra long diapause might be rather widespread in
most species since all hydroids can become dormant
while regressing to resting hydrorhizae. This pattern
of presence makes it possible to be active during the
favourable season, but might be also the way these
animals can disappear for decades and be suddenly
back again. This pattern is even more evident for
their medusae! The second example refers to a
species that was formerly very abundant and is now
apparently rarer: Ectopleura crocea (=Tubularia
crocea). Pierre Tardent worked extensively on pop-
ulations of this species living in the Gulf of Naples.
He chose it as experimental animal due to the ease
of finding specimens in the harbour on every season.
He went back to Naples after thirty years, consider-
ing the opportunity of performing more work but
had to give up his project because he could not find
a single specimen (personal communication to F.B.).
It is possible that the period of commonness is rather
long, as that of rarity. It is part of the ecology of all
gelatinous plankton (and of its benthic counterpart)
to be present with massive blooms or even outbreaks
and to be absent even for decades thereafter. This is
possible mainly due to the presence of benthic
stages that can become encysted, so escaping most
sampling efforts. Some holoplanktonic species fol-
lows high inter-annual bloom variation mainly in
coastal waters. Over recent decades, man’s expand-
ing influence on the oceans has begun to cause real
change and there is reason to think that, in some
regions, new blooms of jellyfish are occurring in
response to some of the cumulative effects of these
impacts. Beyond that basic life cycle-driven season-
al change in numbers, several other kinds of events
appear to be increasing the numbers of jellies pre-
sent in some ecosystems (Mills, 2001). In the
Mediterranean, the frequency of jellyfish blooms
increased during the last decades causing important
problems in the people that visit beaches during
summer time. There are several hydrozoan species
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generating dense blooms that can be observed near
the coast (e.g. Lizzia blondina, Velella velella).

d) Species that newly entered the basin. The
study of Lessepsian migration from the Red Sea to
the Mediterranean through the Suez Canal originat-
ed a wealth of information about Indo-Pacific
species entering the basin (Por, 1978; Spanier and
Galil, 1991). No such records regarding the Hydro-
zoa were noticed until recent times. Clytia gravieri,
a nominal campanulariid species, however, was
described from specimens coming from the Suez
Canal by Billard (1938). Subsequently, it was con-
sidered as conspecific with Clytia linearis, a species
first described from the Indo-Pacific. This species
was first recorded from the Mediterranean in the
Fifties and might be one of the first (and undetected
as such) Lessepsian migrants. Now it is one of the
commoner hydroids of shallow rocky Mediter-
ranean coasts. Due to its branched habit, it is distinct
from most other Clytia and it is highly improbable
that in the past it was as abundant and frequent as it
is now and that it simply passed unnoticed. Hydro-
zoan researchers found much more inconspicuous
and relatively rare species than this one, so that they
should have reported it frequently. Being a tropical
species, it is probable that the recent tropicalisation
of the Mediterranean favoured its success in the
basin. Another way to enter the Mediterranean, of
course, is through the Strait of Gibraltar. The study
of the Hydrozoa of the Alboran Sea (Ramil and Ver-
voort, 1992; Medel and Vervoort, 1995; Medel et
al., 1998) is leading to many new records and this is
evidently a hot spot of new entries from the Atlantic
Ocean. A recent introduction is Clytia hummelincki.
It was recorded in the Mediterranean for the first
time in 1996, along the coasts of Calabria (Boero et
al., 1997), almost in the centre of the basin. Being
present both in the Atlantic and in the Pacific (with
rare records) it is difficult to establish if it entered
from Suez or from Gibraltar. At present, this species
is very successful, forming a belt at 0.5-1 m depth in
sea urchin barrens along the Apulian coast, where it
is extremely common and abundant in the summer.
Its distribution in the rest of the basin is unknown,
probably because it can be mistaken with species of
the genus Campanularia and only hydrozoan spe-
cialists can identify it properly. In the same period,
Bitar and Bitar-Kouli (1995) recorded Macro-
rhynchia philippina from the coasts of Lebanon,
undoubtedly a Lessepsian migrant. The area of
Gibraltar still is a place where is easily to detect the
presence of newly recorded species, such as the
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siphonophores Forskalia spp., which became more
common in the entire occidental basin during the
last years (Dallot et al., 1988). Another interesting
species is the Antarctic anthomedusan Russellia
mirabilis recently found in the Alboran Sea (Pages
et al., 1999) and that arrived to the Mediterranean
probably through a complex life cycle together with
the transport role of Antarctic Intermediate and Bot-
tom waters.

e) Species that are rare since their discovery.
Rarity can be either soffusive, when a species is rare
at many places but common at least at one, or diffu-
sive, when a species is rare everywhere it occurs
(Schoener, 1987). The number of records is not so
great for most of rare species, and it is difficult to
distinguish between the two types of rarity for any
of them. Rarity, furthermore, can be geographical or
ecological. Geographically rare species live in
restricted areas, and are absent in other areas that,
nevertheless, have the same features as the areas
where they thrive. Ecologically rare species have
very strict ecological requirements that are met just
at few places; if their particular requirements are
met, however, they are often present. For the Hydro-
zoa, furthermore, rarity can be also linked to sea-
sonality, since some species can be present over a
very short time window and become encysted (usu-
ally as hydrorhizae) for the rest of the year. The best
example of this is Rhysia autumnalis, a species pre-
sent only in autumn and that, furthermore, is strict-
ly linked to serpulid tubes (Brinckmann, 1965b).
Hydractinia inermis, on the contrary, is present for
a short period in the spring, and disappears for the
rest of the year. Information about rare species,
though, is often insufficient to assign them to any
particular category. The only Mediterranean hydro-
zoan that is mentioned in red lists is Errina aspera,
probably due to its calcified skeleton, its resem-
blance to a coral and its restriction to the Strait of
Messina (Zibrowius and Cairns, 1992) where, how-
ever, is very abundant, so being an example of sof-
fusive rarity. A good example of rare species is
Codonorchis octaedrus, described by Haeckel in
1879 from the Atlantic coast of France and never
found again since Boero et al. (1997) reported its
hydroid from a cave of the lonian Sea, reconstruct-
ing its life cycle. In this case, however, rarity might
be an artefact due to inconspicuousness of the
hydroid and to the resemblance of the medusa to
those of the genus Amphinema, so that the species
might have been passed unnoticed as hydroid and
misidentified as medusa. Some siphonophores



(Rosacea villafrancae Carré, 1969) have not been
recorded since their description probably because
difficulties for taxonomic identification.

f) Declining species. This category is very elu-
sive and might be included in that one comprising
species that are alternately rare and common. The
concern about species threatening and extinction
invariably regards popular and conspicuous species,
as the above-mentioned Errina aspera. This attitude
is partly linked to the perception of species by the
lay people, but has its foundation also in the attitude
of researchers. If it is easy to recognise that a species
has become abundant, in fact, it is more difficult to
demonstrate that it has become rare, since absence is
less evident than presence. In other words,
researchers tend to stress what they find instead of
what they do not find. To recognise decline we
should be able to check the presence of species from
the published records of all the researchers that
worked on the group, comparing their results. A
declining species might be one that is not found
since fifty years, after having been found repeatedly
during the previous fifty years, taking care of both
the types of sampled environments and seasonality.
If Eudendrium rameum is really a Mediterranean
species and its records are not simply misidentifica-
tions of E. armatum, then this species is probably a
declining one. One example of these declining
species is also the siphohonophore Apolemia uvaria
(Carré and Carré, 1994). It is important, thus, to
reconstruct the history of the study of all species, so
to have maps of their records and keep their “health”
under control. At present, however, no hydrozoan
species are sufficiently well known to deserve the
status of either threatened or endangered. In this last
case, it is important to mention the species that are
continuously threatened and eliminated by trawlers.
Lytocarpia myriophyllum, for instance, was very
common on sandy and mud benthic shelf communi-
ties in the Mediterranean and is now much rarer than
before (Gili et al., 1987).

Seasonality and life cycles

As stressed above, the Mediterranean is a
markedly seasonal sea and its summer and winter
faunas have different zoogeographical affinities and
ecological requirements. The Hydrozoa, in particu-
lar, are mostly seasonal in occurrence and the possi-
bility for the polyps to become encysted as resting
hydrorhizae contributes to the presence of great dif-
ferences in the species that can be found at a given

place according to the season. Boero and Fresi
(1986) studied the seasonality of nearly one hundred
species of Antho- and Leptomedusan polyps at a
single study site of the Ligurian Sea, showing the
existence of two distinct hydroid faunas, character-
ising the warm and the cold season respectively.
Boero et al. (1986) studied the seasonality of Euden-
drium glomeratum, illustrating the sudden growth of
its colonies and their equally sudden decline. The
pattern of growth of most hydroids involves sudden
colony appearance, production of gonophores
(either fixed or as free medusae) and subsequent
decline. The life of most medusae ranges between a
few hours to one month, and the production of plan-
ulae, thus, takes place with such a delay from
medusa liberation, whereas the colonies with fixed
gonophores usually produce planulae directly. A
reasonable expectation is that, after fertilisation and
planula development, the population of hydroids
will increase in number and density; instead, it usu-
ally suddenly declines. The obvious explanation is
that either planulae or newly formed colonies are
able to encyst and to wait for the following
favourable season (or even successive ones) to pro-
duce noticeable and reproductive colonies.

Colonies, furthermore, can remain asexual for
long times, without producing reproductive bodies
(either medusae or fixed gonophores). This was
stressed by Edwards (1973c) who observed that
medusae of some species could be absent for years,
being continuously present as hydroids only.

The gelatinous zooplankton species without ben-
thic stages, however, can be sharply seasonal too, so
generating doubts about their holoplanktonic way of
life. Many plankters, in fact, have inconspicuous
resting stages (see Boero et al., 1996; Marcus and
Boero, 1998 for reviews) and easily escape detec-
tion. Many calanoid copepods, traditionally consid-
ered as holoplanktonic, spend the adverse season as
benthic cysts, wrapped in a chitinous sheath. The
perisarc of the Hydrozoa is made of chitin and the
polyps easily form cysts with their hydrorhizae
(Bouillon, 1995a).

The list of hydrozoan species from a given area,
thus, cannot be the result of a single sample. Boero
and Fresi (1986) reported two main seasons, having
their centre in February and July, so that these two
months might be sufficient to have an almost com-
plete species list for a given locality. This, however,
is not enough to find reproductive colonies, since
gonophores can be produced for very short periods
or, as we have seen, can be absent for several years,
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just as the whole colonies can, remaining present as
dormant hydrorhizae. Carefully taken samples often
give some novelties, even from the most explored
coast, in terms of new records for the area, or of
reproductive colonies of species with unknown life
cycle, if not of species new to science. Boero et al.
(1997), keeping a small substrate fragment in an
aquarium, observed, in sequence, the appearance of
Zanclea sp., Trichydra sp., Thecocodium brieni,
Turritopsis nutricula and Codonorchis octaedrus.
Evidently, these species coexisted as hydrorhizae on
that small space and alternated in becoming active,
a quite common behaviour for most hydroids.
Zooplankton studies in the northwestern
Mediterranean showed seasonal changes in abun-
dance for many medusae and siphonophores, such
as the more common species, Aglaura hemistoma
and Muggiaea atlantica, in consecutive years (Goy,
1985). This seasonal variation has been related to
fluctuating local hydrographic conditions and pri-
mary production peaks (Gili et al., 1987). The max-
imum abundance of cnidarians in the plankton is
observed when the water column is homogeneous,
or when stratification begins, at the end of spring.
Two main peaks have been described, the first one in
April-May, dominated mainly by siphonophores in
coastal waters. This siphonophore peak precedes the
maximum abundance of medusae, which coincides
with the yearly maximum of all zooplankton in the
Mediterranean (Ribera d’Alcala et al., 2004). The
maximum siphonophore density is observed before
that of the medusae and it could be explained
because of the formation of polymorphic colonies
with high growth rates (Purcell, 1982). The second
period of siphonophore abundance, partly coming
from the eudoxids produced during the first period,
shows more marked peaks than that of medusae
(Gili et al., 1987). The stability of the water column
promotes the increase of zooplankton populations
and, thus, of the gelatinous carnivore zooplankton,
favoured by the availability of potential prey. Even
the peaks of abundance of cnidarians are dominated
by few species, their distribution and abundance will
have a large influence on the whole community,
allowing the presence of less competitive species at
the end of the prevalence of the more abundant ones,
such as M. atlantica and A. hemistoma. Seasonality
and abundance are not independent. In general, sig-
nificant differences in size among individuals of
medusae and siphonophores have been observed in
the same sample, but not in different periods of the
year. This leads to explain that the cnidarian plank-
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tonic populations are continuously changing and
that seasonal peaks of abundance show an increment
of the total population but do not indicate a clear
pattern of seasonal growth. Cnidarians perform
daily migrations in the water column, with wider
ranges in oceanic waters that near the coast. For
almost all species, these vertical movements are
closely related with the search of food (Mackie et
al., 1987). In general, even though hydrodynamic
conditions are important in determining spatial and
temporal heterogeneity of cnidarians in the plank-
ton, trophic relationships play a key role as well
(Arai, 1988).

The ““role” of the Hydrozoa

Ecological roles have been taken as a very
important issue to emit judgement about the rele-
vance of species, so to produce convincing evi-
dence about the need for their protection (Piraino
et al., 2002). This attitude, of course, implies that
if a species has no recognised role, it is implicitly
regarded as less important than a renowned
species. This causes a great bias in the way we per-
ceive biodiversity. We are attracted by conspicuous
species. Our knowledge on the roles of species is
so scant that we cannot consider any species as
unimportant a priori. Only recently, for instance, it
is generally perceived how phytoplankton is more
important than (or at least as important as) tropical
rain forests in maintaining the climate of the whole
planet the way it is (Falkowski, 2002). Diatoms
and flagellates are not as impressive as oaks and
redwoods, just as copepods and small jellies are
not as impressive as whales and sharks. Marine
systems are based on microscopic life and, thus,
are generally undervalued. Most conservation pur-
poses are first biased in favour of terrestrial sys-
tems and, when the sea is considered, in favour of
big, charismatic species, usually vertebrates and
higher plants (with the sole exception of corals and
some molluscs). The Hydrozoa are no exception
and, thus, tend to be considered as “negligible” if
compared to groups that are more “visible”. This
attitude is based on a naive way of conceiving ecol-
ogy and is simply wrong. The case of Mnemiopsis
lleydi, for instance, shows that a gelatinous preda-
tor can impair larval survival and subsequent
recruitment of commercial fish, greatly impacting
on human activities (see Boero and Briand, 2001).
This ecological role might be played also by
hydromedusae, since many species are of the right



size to predate on fish eggs and larvae and, fur-
thermore on their prey, so acting as both predators
and competitors. The arrival of the already cited
Clytia hummelincki in the Mediterranean, and its
large hydroid populations, producing great num-
bers of relatively large medusae might play an
important role in the success of fish recruitment, by
removing eggs and larvae from the environment.
The impact on biodiversity, however, might even
be positive, since predation on the larvae of partic-
ularly successful fish species might decrease their
abundance so to leave space for the development of
previously outcompeted fish species, so enhancing
fish diversity.

The difficulties of studying hydroids as part of the
communities of hard substrates have limited apprecia-
tion of their importance in those communities. Most of
the available knowledge comes from studies of artifi-
cial substrata placed in the sea for variable lengths of
time (Boero, 1984; Gili and Hughes, 1995). Hydroids
are often abundant in initial stages of colonization and
in the later stages of community development by col-
onizing other organisms (Riedl, 1959). Once estab-
lished, hydroids may prevent settlement by other col-
onizing species (Young and Chia, 1987). Obelia
dichotoma inhibited settlement of other invertebrates,
partly by eating their larvae (Standing, 1976), and the
dense colonies of Hydractinia echinata prevented set-
tlement and even overgrowth by other species by suc-
cessfully defending the space (Sutherland and Karl-
son, 1977). The accumulation of sediment among and
beneath the hydrocauli of Tubularia larynx may pre-
vent settlement by the larvae of other species (Ostman,
1977). Conversely, T. larynx may facilitate colonisa-
tion by other species, such as ascidians (Schmidt,
1983). While studies on artificial substrata may pro-
vide some idea of seasonal variations in species abun-
dance within an area, it may be that only a small num-
ber of species colonise artificial substrata (Millard,
1959). In addition to their economic nuisance as mem-
bers of the fouling community (Morri and Boero,
1986), hydroids may pose specific problems, for
example in self-contained aquaculture systems, where
they endure by developing resting stages capable of
tolerating substantial changes in temperature and dry-
ing conditions (Sandifer and Smith 1979).

The hydroid polyps, furthermore, are also very
important in the passage of energy from pelagic to
benthic systems (Gili et al., 1998). The diet of most
species studied, consisting largely of algal cells (e.g.
Nemalecium lighti) and zooplankton (e.g. Eudendri-
um racemosum or Tubularia larynx). In some

species, particulate organic matter (POM) also con-
tributed a significant portion of the diet (e.g. Cam-
panularia everta). Benthic organisms (e.g. nema-
todes or small bivalves) were found only occasion-
ally. The diet of Silicularia rosea is almost exclu-
sively benthic diatoms, captured when the bottom
sediment is disturbed and resuspended. The results
confirm that benthic hydroids can feed on a great
variety of prey. Apart from zooplankton, they can
feed on bacteria, protozoa, phytoplankton, detritus,
and even on metabolites of algal origin or dissolved
organic matter (Gili and Hughes,1995). Hydrozoans
account for a small fraction of total community bio-
mass, and the amount of total energy they ingest is
less than that recorded for dense populations of
active suspension feeders such as bivalves. Never-
theless, the high capture rates recorded in all the
species studied, and their often high densities, indi-
cate that hydroids may play a significant role in
energy transfer from the plankton to the benthos in
shallow marine ecosystems as they capture up to 10°
prey items m?2d’ (Coma et al., 1995). The highest
capture rates recorded were very similar to the rates
observed in laboratory experiments in which feed-
ing rates were maximal as food was not limiting
(Gili and Hughes, 1995). Under natural conditions,
colony growth rates may be very high, with duplica-
tion of colony biomass in less than a week (Hughes,
1983; Llobet et al., 1991), in which nearly 40 % of
energy consumption may be invested in growth dur-
ing non-reproductive periods. In fact, hydroids are
like plants they have indeterminate growth, the rate
of which is determined by energy input, and will not
grow at all, but will survive indefinitely, if energy is
limiting (Gili and Hughes, 1995). Miglietta et al.
(2000) reviewed on the ethology of both hydroids
and medusae, revealing a great range of behavioural
patterns.

GENERAL CLASSIFICATION
Superclass HYDROZOA

Definition: Cnidaria with either tetramerous,
polymerous or, exceptionally, biradial symmetry;
gastrovascular system simple, deprived of sto-
modeum (pharynx, actynopharynx), septa or gas-
tric tentacles; mesoglea acellular; sexes generally
separated; gametes, with few exceptions, ectoder-
mal in origin (endodermal in the Polypodiozoa,
Actinulidae, Nannocoryne mammylia, Pegantha
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clara and Solmaris flavescens), ripening usually in
the ectoderm and shed directly to the outside, never
into the gastrovascular cavity (except Polypodi-
um?); medusae with velum (except Obelia), a mus-
cular membrane projecting inwards from the
umbrellar margin and partially occluding the
umbrellar opening; polyps, when present, solitary
or, most often, colonial, modular, with intercon-
nected coelenterons, often polymorphic, with chiti-
nous exoskeleton (perisarc), some secreting exten-
sive calcium carbonate exoskeletons (coenos-
teum); cnidocysts of about 24 major categories,
generally restricted to the ectoderm; atrichous
isorhizas are the only cnidocyst type found
throughout the Hydrozoa, never very common, but
present at least in some species of all classes, they
occur also in Anthozoa, Cubozoa and Scyphozoa;
life cycles involving: 1) planulae developing
directly of into medusae, or into intermediate “act-
inula”-like stages (Automedusa); 2) planulae
developing indirectly into either solitary or modu-
lar, asexual polyps, generating planktonic, individ-
ual, sexual medusae usually by budding via a
medusary nodule; 3) many paedomorphic species
with various degrees of medusa reduction, reduced
medusoids generally producing gametes without
breaking away from polyp colony, sometimes func-
tioning for the propulsion of planktonic colonies
(Hydroidomedusa); 4) endocellular parasitic (poly-
poid?) stages producing free-living (medusoid?)
tentacled stages (Polypodiozoa).

The Hydrozoa are a wide and heterogeneous
group, comprising taxa that share few derived fea-
tures, namely the velum, absent only in Obelia (see
Boero et al., 1996 for a detailed treatment of the
peculiarities of this medusa and on its possible ori-
gin), and the ectodermal “gonads”. The superclass
Hydrozoa comprises three classes: the Automedusa,
the Hydroidomedusa and the Polypodiozoa (see
Bouillon and Boero, 2000).

The Hydrozoa are important carnivores; they are
among the strong planktonic and benthic predators,
when abundant they are actually major consumers of
crustaceans, fish larvae and other planktonic and
epibenthic organisms. Some species may feed on
bacteria, protozoans, phytoplankton and even dis-
solved organic matter, other species harbour symbi-
otic intracellular algae from which they may fix
some nutrients. Hydromedusae have been used as
biological indicators to predict movements of
oceanic waters. Several species are known as indi-
cators of upwelling systems.

16 J. BOUILLON et al.

Class AUTOMEDUSA Lameere, 1920 emend.
(see Bouillon and Boero 2000).
(Actinulidae, Narcomedusae, Trachymedusae)
(Figs. 1, 16A).

Hydrozoa with usually direct development and
entirely pelagic life cycle, planulae never settle and
acquire a benthic habit, each usually transforming
into a single young medusa, except in parasitic
forms; sexes separate; sex cells generally ripening in
the ectoderm, each fertilised egg giving rise to a sin-
gle medusa, except in some Narcomedusae where
parasitic stages issue from the egg may give rise to
several medusae by asexual budding; medusa for-
mation without medusary nodule, subumbrellar cav-
ity and velum formed by folding and deepening of
the oral embryonic ectoderm, so being analogous to
the subumbrellar cavity and velum of the
Hydroidomedusa; primary marginal tentacles
always formed before subumbrellar cavity and gas-
trovascular system; marginal tentacles deprived of
tentacular bulbs (see peronia); sensory organs as
ecto-endodermal statocysts, with an endodermal
axis, growing out from circular canal, with sensory
cells characterised by numerous kinocilium-lacking
rootlets, surrounded by stereocilia, innervated by the
upper nerve ring; lythocytes and statoliths of endo-
dermal origin; asexual reproduction present only in
“actinula”-like larvae and adults of Narcomedusae;
frustules and cysts unknown.

Remarks: Intermediate tentaculated post-embry-
onic stages of Narcomedusae have been inappropri-
ately called «actinulae», and considered identical
with the Anthomedusae actinula. With the exception
of the interstitial Actinulidae, the Automedusa are
all oceanic, mainly represented by deep sea or open
sea species. Their typically diploblastic “bauplan”
limited their evolution so that, although having a
very wide geographical distribution, the Autome-
dusa show a limited generic and specific diversity.
They may be considered as the most primitive of the
recent Hydrozoa, similar to hypothetical ancestral
Hydrozoa.

Class HYDROIDOMEDUSA Claus, 1877
emend. (Bouillon and Boero, 2000).
(Anthomedusae; Laingiomedusae; Leptomedusae;
Limnomedusae; Siphonophorae)

(Figs. 2, 16B).

Hydrozoa usually undergoing indirect develop-
ment through a succession of distinct stages. The



“planula”, a ciliated motile gastrula, typically devel-
oping into a benthic, modular, larval stage, the polyp
(except in the Porpitidae, Margelopsis and Pelago-
hydra where the hydroid is floating). Polyps giving
rise, by asexual budding, to planktonic, free-swim-
ming and solitary hydromedusae, representing the
sexual adult. Medusa often reduced to sporosacs
(fixed gonophores), so that hydroids, by paedomor-
phosis, secondarily become the sexual stages. The
Hydroidomedusa may also form pelagic swimming
or floating, highly polymorphic modular colonies
composed of several modified types of polyps and
reduced medusae attached to a stolon supported by
floating structures (pneumatophores and nec-
tophores) (Siphonophorae).

Besides extreme cases of medusa reduction (e.g.
Hydra and Rhysia), medusa budding occurs via a
medusary nodule or entocodon, forming a coelom-
like cavity, the subumbrellar cavity, lined by striated
muscle cells; primary marginal tentacles always
develop after subumbrellar cavity and gastro-vascu-
lar system. Both embryonic and larval stages, the
planula and the polyp, typically diploblastic; adult
sexual stages, the hydromedusae, acquiring a
“triploblastic” kind of organisation during embryon-
ic development (medusary nodule formation)
(Boero et al., 1998).

Remarks: Hydroids can be solitary, but generally
form modular colonies by simple budding. The
colonies often produce polyps specialised for differ-
ent functions, all having an interconnected coelen-
teron (defensive: dactylozooids, reproductive: gono-
zooids, nutritive: gastrozooids, etc.). The sense
organs of pelagic hydroidomedusae, when present,
are ocelli (Anthomedusae, some Leptomedusae), or
statocysts (Leptomedusae, Limnomedusae); some-
times cordyli of unknown function are also present
(Leptomedusae); siphonophores have no visible
sense organs. Statocysts have different origins and
structures: closed or open velar ectodermal stato-
cysts are formed by the subumbrellar epithelium or
velum epithelium (all Leptomedusae); ecto-endo-
dermal closed statocysts are located in the mesoglea,
near the ring canal or in the velum (Limnomedusae).
The sensory cells of velar ectodermal statocysts are
innervated by the lower nerve ring (= inner or sub-
umbrellar) and, lacking stereocilia, are morphologi-
cally distinct from those of the sensory clubs of the
Automedusa; lithocytes and statoliths are ectoder-
mal in origin. Only the Limnomedusae, among the
Hydroidomedusa, have ecto-endodermal statocysts,
similar to those of the Automedusa. In both groups,

statocysts are innervated by the upper nerve ring and
also lithocytes and statoliths are of endodermal ori-
gin. The sensory cells of Limnomedusae statocysts
are devoid of stereocilia. They present, thus, inter-
mediate features between Leptomedusan and
Automedusan statocysts. The presence of both a
medusary nodule and of colonial modular hydroids
suggests the inclusion of the Limnomedusae within
the Hydroidomedusa.

The Hydroidomedusa have, with a few excep-
tions, separated sexes; the sex cells generally mature
in the ectoderm. The fertilised oocytes give rise by
gastrulation to typical planulae, which are very spe-
cialised contrary to Automedusa ones, containing
(except in the Siphonophorae) cnidoblasts, different
neural and glandular cell types and, often, interstitial
cells. During the transformation of planulae into pri-
mary polyps, the embryonic neural and cementing
glandular cells are destroyed. Hydroidomedusa are
mostly marine, but some live in brackish or in fresh-
water, they are present at all latitudes and at all
depths. Hydroidomedusae are frequently seasonal,
the hydroid stage may develop several types of rest-
ing stages (frustules, propagules, cysts, dormant tis-
sues in the stolon system) allowing them to over-
come unfavourable ecological conditions.

Class POLYPODIOZOA Raikova, 1988
(Fig. 156)

Life cycle as a succession of a free-living stage
and of a stage parasitizing the eggs of some
Acipenseridae and Polyodontidae Pisces.

The earliest known stage is a binucleate cell, par-
asitizing previtellogenetic fish oocytes. Further devel-
opment may last several years, leading to a convolut-
ed didermic stolonal structure, with inverted germ
layers, forming numerous inverted buds. Before fish
spawning, eversion takes place and the germ layers
take their normal position (ectoderm outside, endo-
derm inside). The stolon exits the egg and becomes
fragmented into individual buds, each giving rise to a
free creeping globular stage that multiplies by longi-
tudinal fission. Globular stages can move and feed,
having an oral mouth-cone and 24, 12 or 6 tentacles,
according to season. Germ cells are endodermal. So-
called females with two kinds of “gonads”, each with
a gonoduct opening in the gastral cavity. So-called
males deprived of gonoducts, their “gonads” forming
gametophores carrying cnidocysts.

Remarks: It is not known how the parasites get
into young previtellogenic fish oocytes. The free-
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living stages are presumably homologous to sexual
medusae, the parasitic stages being considered as
polypoid. By their stolonal parasitic budding stage
and their cnidome, the Polypodiozoa seem to pre-
sent some affinities with the Narcomedusae, to
which they were previously assigned. This class
comprises only Polypodium hydriforme Ussow,
1885, which was till recently the only known meta-
zoan adapted to an intracellular parasitic life.

For Siddall et al. (1995) the Myxozoa are related
to Polypodium, and he proposed their demise as a
phylum of protists and suggesting their inclusion in
the Cnidaria, Hydrozoa, but for Okamura, Curry,
Wood, and Canning (2002) the myxozoans are not
Chnidaria but Bilateralia this based on significant dif-
ferences between myxozoan Hox genes and cnidar-
ian Cnox genes. On the other hand for Zrzavy and
Hypsa (2003) Polypodium should not belong to the
Cnidaria but together with the Myxozoa form a
clade the Endocnidizoa that belongs to the Bilater-
alia clade. Pending more studies we tentatively
retain the Polypodiozoa in the Cnidarians. The
cnidocytes with their cnidocysts are one of the most
complicated cellular structures of the animal king-
dom and it is doubtful that they could have evolved
twice in two very different clades one in the acoelo-
mates, the Cnidaria and one in the Bilateralia the
Endocnidozoa!

GENERAL MORPHOLOGY OF HYDROIDS,
MEDUSAE AND SIPHONOPHORES

(see Thomas and Edwards 1991; Bouillon, 1995;
Carré and Carré, 1995).

Hydroids
General appearance of colonies (Figs. 3 and 4)

Hydroids are generally colonial, bearing numer-
ous individual polyps; some are solitary. Typically,
they are permanently attached to their substrate but,
exceptionally, they can be pelagic: Climacocodon,
Margelopsis, Pelagohydra, and the Porpitidae. Soli-
tary hydroids settling on hard substrates have a basal
disc fixing them to their support, those settling on
soft substrates have a pointed base and filamentous
rootlets; both types of basal structures support a
pedicel or hydrocaulus bearing a body, or hydranth,
with an apical mouth normally surrounded by tenta-
cles. In colonial forms, the basal area develops a
system of hollow tubes, the stolons or hydrorhizae,

18 J. BOUILLON et al.

which fix the colonies to the substrate and from
which arise, from place to place, either sessile
polyps, or polyps supported by a short pedicel, or
large erect, often branched stems bearing numerous
polyps, either sessile or pedicellate. Main stems and
pedicels form the hydrocaulus; lateral branches
bearing hydranths are the hydrocladia. Stolons,
hydrocauli and hydrocladia are formed by ecto-
endodermal tubes surrounding a prolongation of
hydranths’ gastric cavities, enveloped by a protec-
tive chitinous layer, or perisarc. The living ecto-
endodermal part of the tubes is the coenosarc. It is
by this common tubular system of coenosarc that all
the hydranths making up a colony communicate
with each other allowing, for instance, food circula-
tion. The coenosarc represents the bulk of the living
material of the colony.

New hydranths are always formed by asexual
budding, this commonly leading to colony forma-
tion and growth. Hydranth budding rarely occurs on
the hydranths, except in solitary forms, where later-
al budding is a way of asexual reproduction leading
to separate individuals. In colonial forms, budding
usually occurs on stems and stolons. The medusae
and their reduced equivalents bud off from
hydranths, hydrorhizae, hydrocauli or hydrocladia.

Hydroidomedusae colonies have usually a
reduced size most of them do not exceed a few cen-
timetres to a few decimetres (i.e. Cladocarpus lig-
nosus 70 cm); the hydranths are usually very tenu-
ous not exceeding a few millimetres, but there are
exceptions (i.e. Hydrocoryne miurensis: 6 cm; Cory-
morpha nutans: 12 cm; Monocoryne gigantea: 40
cm; Candelanbrum penola: 85 cm; Branchioceri-
anthus imperator more than 2 m).

Morphology of polyps (Figs. 3, 5-9A,B)

The hydranths (Figs. 5A: 1-8, 6),

The hydranth or feeding polyp, may have various
shapes (urn-shaped, conical, club-shaped, cylindri-
cal, etc.), with specialized zones:

Hypostome or proboscis. The apex of hydranths,
above the tentacles when these are present, is differ-
entiated into a hypostome or proboscis. Hypostomes
are mostly either conical or dome shaped, rarely
peduncled (Eudendriidae, Campanulariidae), always
bearing a terminal mouth. The hypostome and the
surrounding tentacles play an important role in feed-
ing and in the first stages of prey ingestion. In the
Cladonematidae the ectoderm of the hypostome is
glandular and furrowed by a preoral cavity. A preo-



ral cavity of very different origin is also observed in
the Bonneviellidae, certain Tubulariidae and some
Bimeria.

Gastric column. The gastric column is the main
part of the hydranth. It is simple, internally not
divided by septa, as it happens in the other cnidari-
an superclasses, but in certain species the endoderm
may present folds and villosities increasing the
absorption surface (i.e. Bonneviella, Candelabrum,
Clava, and Koellikerina). It bears tentacles in some
groups. Anthomedusae, Limnomedusae, and some
Leptomedusae often differentiate medusary buds
and gonophores at this level. The different steps of
extracellular digestion and, according to species,
intracellular digestion, take place in this zone too. In
certain species, the contracted gastric column has a
lateral expansion opposite the hydrocaulus (see Sec-
tion below) forming the abcauline sac or abcauline
caecum. In the Haleciidae, Plumulariidae, and Syn-
theciidae, the gastric endoderm is differentiated into
two zones, the oral digestive one rich in glandular
cells and digestive vacuoles, and the aboral non-
digestive one.

Sphincter. The sphincter is a limited aboral por-
tion of the hydranth. In the Anthomedusae polyps
and in some Leptomedusan ones (e. g. Haleciidae,
Eirenidae, etc.) the sphincter is usually represented
by a zone at the base of the hydranth, deprived of
tentacles, rich in muscular elements, whose endo-
derm, deprived of digestive inclusions, is formed by
chordal cells. This region of reduced metabolic
activity is interposed between the gastric column
and the pedicel; its function is to isolate the column
to the rest of the gastrovascular system so to allow
localised digestion of prey and avoid the introduc-
tion of too large food items to the lumen of the
stolonal system. In the Tubulariidae, a cushion of
special endodermal cells projects into the basal part
of the gastral cavity, functioning like a sphincter.

Tentacles. (Fig. 5SA: 1-8, 7TA) Tentacles are the
most characteristic hydranth structures; they vary in
type and structure according to the mode of distrib-
ution of cnidocysts on their surface.

The main types are:

-acnide: sensory tentacle deprived from cnido-
cysts (e.g. certain proximal tentacles of the
Corynidae and Cladonematidae).

-capitate: tentacle or nematophore with a distinct
large capitation (a knobbed end, or acrosphere),
richly armed with cnidocysts (e.g. the Capitata).

-cateniform: tentacle with cnidocysts in a distinct
large terminal capitation and with numerous small,

spirally arranged cnidocyst clumps (e.g. Margelop-
sis and some Leptomedusae).

-filiform: thread-like straight tentacle, lacking
prominent cnidocyst clusters, the cnidocysts appear-
ing more or less evenly distributed (e.g. the Filifera
and the majority of Leptomedusae polyps).

-monilifiliform: with dispersed small isolated
clusters of cnidocysts on the adoral side of the ten-
tacle and with a continuous band of cnidocysts along
the aboral side (e.g. aboral tentacles of Tubulariidae)

-moniliform: with cnidocyts arranged in a termi-
nal capitation and in rather regularly spaced con-
spicuous clumps or bands of tall epidermal cells
bearing cnidocysts (e.g. Asyncoryne, Euphysa).

-pseudofiliform: tentacles with cnidocysts scat-
tered in a relatively low epidermis along the adoral
side and a concentration of cnidocysts in tall epidermis
on the aboral side (e.g. oral tentacles of Tubulariidae)

-ramified capitate: branched tentacles with a cap-
itation on each branch (e.g. Cladocoryne).

-semifiliform: tentacle with a capitation stretched
towards the aboral side (e.g. Pennaria, Paracoryne).

-semimoniliform: tentacle with a large capitation
and numerous small cnidocyst clusters on the adoral
side (e.g. Odessia).

A single polyp sometimes possesses different
tentacle types (Cladonema, capitate and filiform;
Euphysa, capitate and moniliform; Cladocoryne,
capitate and ramified capitate; Pennaria, capitate
and semifiliform).

Almost all hydranths have an oral tentacle circlet.
Exceptions are atentacled hydranths (e.g. Craspeda-
custa, Limnocnida, Protohydra, Rhaptpagis) and
those with a proboscis (e.g. Sphaerocoryne). Aboral
tentacles, when present, can be either scattered or in
one or several whorls. In exceptional cases tentacle
arrangement is asymmetrical (e.g. Monobrachium,
Proboscydactyla, Zanclella). The number of tentacles
varies greatly, mostly oscillating between 8 and 50,
sometimes less, exceptionally the number of tentacles
is much higher, as in some solitary polyps (e.g. Mono-
coryne 110; Branchiocerianthus imperator 480; Can-
delabrum capensis 400 to 600; Candelabrum penola
330.000!). In some Leptomedusan hydroids the bases
of the tentacles are connected by an intertentacular
web (or umbrellula).

Stolonal system (Fig. 3).

The hydrorhiza. Colonial forms are attached to
the substrate by coenosarcal tubes usually contained
in a perisarc sheath: the hydrorhiza. The stolonary
gastric cavity is usually simple but is sometimes
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divided into several canalicules limited by endoder-
mal cells (i.e. Asyncorynidae). The hydrorhizal
stolons grow on the substrate, increasing the colony
surface and, in many species, the medusary buds and
the gonophores develop from their surface. Finally,
under unfavourable conditions, the hydrorhizal tis-
sues can become dormant, resorbing the rest of the
colony. Hydrorhizae survive until proper conditions
prevail again, then regenerating new colonies.

Some hydroid species are solitary and devoid of
both sphincter and hydrorhizal system; they fix to
substrates by an adhesive gelatinous or glandular
disk (Hydra, Acaulis, Acauloides, etc.) or by an
anchoring system of rootlets (Corymorpha, Cande-
labrum, Branchiocerianthus, etc.).

Colonies growing horizontally, with hydranths
arising separately and directly from a common
hydrorhiza, with or without a pedicel, are termed
stolonal, or hydrorhizal. Erect colonies grow verti-
cally, producing upright hydrocauli bearing more
than one hydranth.

Hydrocaulus. (Figs. 3, 9A-B) The hydrocaulus
is the main stem of a hydroid colony, arising from
the hydrorhiza. It is simple (often called pedicel) in
solitary or stolonal forms and in some unbranched
colonies (e.g. Antennella); in most colonial forms,
stems build up complex and varied colony forms:
arborescent, bushy, cymose, flabellate, flexuose,
pinnate (alternate or opposite), plumose, racemose,
spiral, straight (biseriate or uniseriate), whorled or
verticillate etc. Hydranths can be either on the
hydrocaulus (cauline hydranths) and on all the
branches, or exclusively on the branches, the most
terminal ones being called hydrocladia. The hydro-
caulus perisarc is usually divided into segments, or
internodes, by partitions or nodes. In some Lep-
tomedusae polyps, each internode may give origin
to nematothecae and to one or two hydrothecae or
hydrocladia with great regularity, each arising from
a projection shoulder or apophysis. The hydrocaulus
may be composed of a single coenosarcal tube
(monosiphonic) or comprising two or more
coenosarc tubes and form a composite stem struc-
ture, each tube retaining its perisarc (polysiphonic or
fascicled). The coenosarcal cavity of the hydro-
caulus is usually simple but it may be divided by
endodermal canals in many Corymorphidae and
Tubulariidae.

The form of erect colonies depends primarily on
three main types of growth. (Figs. 9A, B).

- Monopodial growth with terminal hydranth
(raceme). The first hydranth on the hydrocaulus is
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terminal. Below this hydranth there are a growth-
zone and a budding zone. Buds are formed in the
budding zone and the hydrocaulus grows above
them, so that the youngest bud is at the base of the
stem and the oldest at the top. Each bud then grows
in a similar manner and several degrees of branch-
ing may occur each branch topped by its oldest
hydranth, e.g. most Anthomedusan colonies: Euden-
drium, Bougainvillia, Pennaria.

- Monopodial growth with terminal growing
point. There is no terminal hydranth, but the stem is
topped by a growth-zone. Below the growth-zone is
the budding zone, so that the oldest hydranth is at
the base and the youngest one just below the tip, e.g.
Plumulariidae, most Sertulariidae.

- Sympodial growth (cyme). The first hydranth is
terminal, but it has no growth-zone and the stem
does not elongate further. A budding zone below the
hydranth produces a branch which grows beyond the
first hydranth and is topped by the second hydranth.
Continuation of this process produces a ‘false axis’
(the sympodium), which is in reality formed by suc-
cessive branches (the podia), e.g. Haleciidae, Cam-
panulinidae, Campanulariidae. Such a stem is usual-
ly zig-zag or geniculate.

Perisarc: Stolons and stems

The perisarc completely surrounds the stolonal
system, the hydrocaulus and the hydrocladia of almost
all hydroids, with the exception of some epizoic, par-
asitic or pelagic species, which are naked. Perisarcal
structures are complex, being mainly composed of
chitin and proteins; they are sometimes associated
with calcareous elements (coenosteum). The perisarc
serves for attachment, protection and support.

Generally present as distinct tubes running over
the substrate, the stolons forming the hydrorhiza are
sometimes fused or anastomosed in a complex and
dense network covered with the common ectoderm
of the colony. The perisarc covering the upper face
of the stolons may even disappear, the hydrorhiza
being then covered by naked coenosarc. The basal
perisarc layer may produce spines which penetrate
the coenosarc, reaching the surface (e.g. Hydractini-
idae). The genera Hydrocorella and Janaria are sim-
ilar to Hydractinia, but their skeleton is impregnat-
ed with calcium carbonate, as it is in the Millepori-
dae and Stylasteridae. In some erect flabellate
species of Anthomedusan polyps, such as Solande-
ria and Pseudosolanderia, the perisarc forms a
strong internal chitinous skeleton supporting the
colonies. Pelagic hydroids (e.g. Margelopsis,



Pelagohydra, Climacodon) are usually deprived
from perisarc, however the Porpitidae have a chiti-
nous float or pneumatocyte of perisarcal origin. The
ectoderm sometimes gives rise to numerous digita-
tions or villosities perforating the periderm and tak-
ing part in respiratory exchanges.

The chitinous perisarc of Anthomedusae polyps
generally does not grow over the level of the
hydranth sphincter, and the peduncle of medusa
buds (except in Halitiara, Merona, Rhysia and
Trichydra), but these are covered by a mucopro-
teinic periderm.

Hydrothecae (Figs. 4, 5A: 9-20, 5B: 1-11). In
Leptomedusae polyps, the chitinous perisarc forms a
solid theca around the hydranths (the hydrotheca),
the reproductive organs (the gonotheca), and the
protective polyps, or dactylozoids (the dactylotheca
or nematotheca).

The hydrothecae usually have a chitinous
diaphragm or an annular thickening at their base,
isolating the inner space between the coenosarc
and the perisarc from the outside water. The
diaphragm is perforated, so to allow the passage of
coenosarc. In the Syntheciidae, the Sertulariidae
and the Plumulariidae the hydranth has a definite
floor of perisarc with an asymmetrical or symmet-
rical hole or hydropore. The hydrothecae may be
sessile or supported by a pedicel; sessile ones can
be partly or wholly adnate to their support by their
adcauline side, the abcauline one remaining free.
The hydrothecal opening can be either unprotected
or provided with either a single lid or an opercu-
lum, closing over the contracted hydranth. The
operculum may be composed of several triangular
flaps sharply or not sharply demarcated from
hydrotheca. The hydrothecal rim may be cusped or
even. The shape of cusps is often species-diagnos-
tic. The hydrothecae often present internal cusps
and one or more intrathecal septa. Hydrothecae
may have alternate or opposite arrangement on
stem and branches; single or in pairs, sometimes
they are said subalternate or subopposite when
there is an intermediate arrangement. Hydrothecae
often regenerate, the new hydrotheca developing
within the older one, repetition of this process is
common in some families (e.g. Haleciidae, some
Lafoeidae, some Sertulariidae).

The presence of a hydrotheca is a useful feature
to identify Antho- and Leptomedusae polyps,
respectively known as athecate and thecate. Such
identification, however, is not always easy. On the
one hand, some Anthomedusae polyps are provided

with a pseudohydrotheca, not homologous to peris-
arcal hydrothecae but similar in function (Thamnos-
toma russelli, Bimeria vestita, Bougainvillia
ramosa, Leuckartiara octona, Clathrozoella drygal-
skii etc.). On the other hand, many Leptomedusae
polyps have very reduced thecae or even lack them
(e.g. Halecium, Melicertum octocostatum, Eutima

gracilis, Octorchis gegenbauri, Helgicirrha
schulzei, Eugymnanthea, etc.).
In certain colonial forms (Limnocnida,

Craspedacusta), the perisarc is reduced to the basal
region, and is even lacking in some solitary species
such as Hydra and Protohydra. In such cases, the
hydranths are surrounded only by a mucoproteinic
periderm.

Nematothecae. (Figs. 7C: 1-7, Fig. 8). The nema-
tothecae contain the protective nematophores, they
may be sessile or pedicellate, one-chambered
(monothalamic) or two-chambered (bithalamic), mov-
able or immovable. They are either irregularly
arranged on the colony or grouped in a very distinct
manner around the hydrothecae, as in the Aglaopheni-
idae, the Halopterididae, the Kirchenpaueriidae and
the Plumulariidae. In these families, each hydrotheca
has typically one basal (median inferior) nematotheca,
and two lateral ones, one on each side. There may also
be one or two nematothecae above the hydrotheca
(superior nematothecae) and some on the hydrocaulus
(cauline nematothecae) and on the hydrorhyza.

Gonothecae (Figs. 7B: 1-14, 8: A-D, H, 1).The
gonothecae are the chitinous structures surrounding
the blastostyles or the gonophores, they are typically
closed on top, until the developing embryos are ready
to be released, they are often operculate. In some Lep-
tomedusae with fixed gonophores the gonothecae
have modified structures protecting the planulae until
liberation, the “marsupium”, formed by apical
gonothecal expansions enveloping the planulae and
forming an incubating chamber (e.g. some Diphasia
and Thuiaria). The gonothecae may be simple or
aggregated either into compound bodies “coppiniae”,
“glomulus” or “scapus”, or protected by special out-
growths formed by the hydrocladia or modified
hydrocladia: phylactocarps, corbulae. They often pre-
sent a sexual dimorphism, the gonothecae being quite
different in male or female gonangia.

Polymorphism (Fig. 3)
Hydroid colonies outstand by their polymor-

phism. In addition to the nutritive polyps (hydranths
or gastrozooids) they often include: special sexual
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polyps, the gonozooids, bearing medusae or medu-
soids in various stages of regression; protective
polyps usually lacking mouth and largely provided
with cnidocysts, the dactylozooids or machozooids
(of several types: tentaculozooids, spiralozooids,
nematophores or sarcostyles); protective individuals
not provided with cnidocysts, but constituting chiti-
nous spines, the acanthozooids.

Medusae (Figs. 9C, 10-13).
The bell (Fig. 10A, B, 11A)

Hydrozoan medusae show essentially a
tetramerous radial symmetry. Their main body, the
swimming bell or umbrella, generally recalls the
shape of a mushroom, a bell, a disk, a cone, a mitre
etc., with considerable variation in form between
species. The top of the umbrella is usually flattened,
but some species may have a mesoglean thickening
forming the apical projection or process, or may
contain an apical canal (or umbilical canal) which is
the remaining of the link between the gastric cavi-
ties of the mother hydroid and the medusa. The
umbrella may also have exumbrellar cnidocyst
patches, bands, or pouches (e.g. Zancleidae). Large
hydromedusae can have a subumbrellar gelatinous
projection (e.g. Aequorea). The umbrella of
Hydroido- and Automedusae generally measures
between 1 mm and 50 mm, but in numerous species
the size may be greater, reaching 100 to 200 mm
(Aequorea) and even exceptionally 400 mm of
diameter (Rhacostoma atlanticum). The main part
of the umbrella volume is occupied by a gelatinous
mass, the mesoglea, the jelly of the jellyfish, which
confers form and buoyancy. The convex, upper
(aboral) umbrellar surface is called the exumbrella;
the concave, lower (oral) surface is termed the sub-
umbrella; the space enclosed by the umbrella is the
subumbrellar cavity.

The velum (Figs. 10, 12, 13)

The opening of the subumbrellar cavity is nar-
rowed by a muscular horizontal marginal diaphragm,
or velum, living only a central circular aperture, the
velar opening. The velum plays an important role in
medusan swimming; in certain medusae it is strongly
developed and even hangs downwards like a curtain
(some Trachymedusae); in Obelia it is absent. Two
nerve rings are situated at the base of the velum, sep-
arated by the velar mesoglea.
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The tentacles (Fig. 9C, 10, 12, 13)

The free rim of the umbrella usually bears mar-
ginal tentacles, often cirri of different kinds, usually
associated with sensory cells and sense organs. In
most medusae the tentacles are peripheral, in the
Laingiomedusae and the Narcomedusae they are
inserted on the exumbrellar surface. Tentacles show
a great diversity in form and number. They are
called solid, when their endoderm is formed by a
core of single vacuolated cells (chordal cells); or
hollow, when containing an extension of the circular
canal (tentacular cavity) or when the endoderm is
composed of several peripheral rows of cells coming
in juxtaposition, the cavity being lost or only very
partly retained at the tentacle base. Tentacle num-
bers may vary from zero to several hundreds (up to
640) according to species; their number does not
necessarily equal the basic number of radial canals
(4), or a multiple of it, but is usually not fixed, it
may be even or uneven and is generally increasing
with growth. Tentacles are armed with cnidocysts,
formed either at the level of tentacular bulbs, or in a
specialised marginal cnidocyst ring, when it exists.
In species with marginal bulbs, the development of
a tentacle is always preceded by the formation of a
tentacular bulb.

There are different tentacle types according to
the mode of distribution of the cnidocysts (see
polyps and glossary). Cnidocysts may be disposed
in a terminal button (capitate tentacles), in rings
(moniliform tentacles), in spirals, or even irregular-
ly along the tentacles (filiform tentacles). In some
groups, tentacles bear specialized pedicellate and
contractile stinging buttons, the cnidophores (e.g.
Zancleidae). Tentacles are generally simple, but they
can be bifurcated, one branch being armed with
cnidocysts and the other one bearing adhesive
organs (e.g. Cladonema, Eleutheria, and Staurocla-
dia). When the tentacles are not in contact with the
radial or circular canals they may present a tentacu-
lar endodermal root expanding in the umbrellar
mesoglea (e.g. Blackfordia, many Narcomedusae).

Medusan species usually have tentacles of one
kind; in a few species, however, two kind of mar-
ginal tentacles may be found (e.g. Liriope).

The bulbs (Figs. 12-13)
Tentacle bases are usually swollen into an

enlargement, the tentacular bulbs; of various shape
and size, they may be simple (bearing one tentacle)



or compound (bearing two or more tentacles); some-
times they grow upwards, clasping the exumbrella
with exumbrellar spurs; in some groups they may be
absent (e.g. Calycopsidae, Limnomedusae, Tra-
chymedusae). Not all marginal bulbs bear tentacles;
some never do, they are called non-tentacular mar-
ginal bulbs, others will develop tentacles during
growth (developing tentacular bulbs). Tentacular
bulbs may carry ocelli, light-sensitive sense organs.
In some species, tentacular bulbs have adaxial
excretory pores, located or not at the apex of a papil-
la; sometimes the same structures can be found at
the level of the circular canals. During development
of species with more than 4 tentacles, the first tenta-
cles to be formed are perradial, then interrardial,
adradial and finally subradial; but after the adradial
tentacles are formed the mode of tentacle appear-
ance is often irregular.

Marginal structures (Figs. 12-13)

In addition to tentacles, the umbrellar margin
may present other structures: marginal warts or
swellings; sense organs like ocelli, different types of
statocysts (open, closed, ectodermal, ecto-endoder-
mal), and cordyli; small tentacular-like structures, or
cirri, usually of two types: spiral or flexile; and,
finally, marginal tentaculae (see glossary).

Sense organs (Figs. 12-13)

Ocelli. The eyes, or ocelli, are most developed in
the Anthomedusae. They are also found in some
Leptomedusae (e.g. Laodiceidae, Mitrocomidae,
Tiaropsidae). From the outside, the ocelli appear as
brown, red, or black spots on the tentacular bulbs or,
in certain Leptomedusae, under the statocysts. Ocel-
li, according to the species, have a more or less com-
plex structure. The eyes of Eleutheria, here consid-
ered as typical, are composed of a cupule constitut-
ed by intermixed ectodermal pigmented cells and by
nerve cells, with a central crystalline formation. The
whole is situated above the nettle ring, in the ecto-
dermal layer from which it originates. In Tiaropsis,
the pigment cells are endodermal.

Statocysts (lithocysts or otocysts). These organs
of orientation and equilibrium are lacking in the
Anthomedusae, but are present in the hydroids of
Euphysa. They may be classified in two categories,
those exclusively ectodermal, proper to Leptome-
dusae and those of ecto-endodermal origin, found in
Limnomedusae, Actinulidae, Trachymedusae, and

Narcomedusae. The ectodermal statocysts of Lep-
tomedusae develop in the velum, where they form
open or closed pockets or vesicles, characterized by
specialised cells, the lithocytes, containing a vari-
able number of round concretions, called statoliths.
The wall of the statocyst also bears sensory cells
with long sensory bristles. According to the position
of the medusa, the lithocytes press on the bristles,
exciting the nerve cells.

The ecto-endodermal statocysts have a different
structure. They are constituted by didermic clappers
issued by the marginal circular canal in the fashion
of a tentacle, and not by the velar ectoderm. The dis-
tal part of the clapper contains one or two endoder-
mal cells provided with concretions (lithocytes). At
the base of this club, ciliated sensory cells can be
recognized. According to the inclination of the clap-
per, they strike the wall of the pocket or vesicle.
Ecto-endodermal statocysts may be closed or open.

Cordyli. Ecto-endodermal sense organs in the
form of clubs, devoid of statoliths, with or without
cnidocysts. They are found implanted on the exum-
brellar rim of the medusae of the families Hebelli-
dae, Laodiceidae and Tiarannidae. Their function
remains mysterious.

The manubrium (Figs. 10A-B)

From the centre of the subumbrella hangs, like
the clapper of a bell, a tubular or quadrangular pro-
jection of various length and form, the manubrium.
The base of the manubrium may be attached either
directly to the subumbrellar roof or to a cone-shaped
thickening of the mesoglea projecting downwards in
subumbrellar cavity, the gastric peduncle. The
manubrium may present an apical chamber, or cae-
cum, extending in the mesoglea, and/or perradial or
interradial manubrial pouches increasing the gastric
surface and often bearing the gonads. The manubri-
um contains the gastric cavity that extends proxi-
mally into the radial gastrovascular canals and opens
distally, inside or outside the subumbrellar cavity, by
the mouth. The manubrium wall may be attached to
radial canals and subumbrella by mesenteries of var-
ious lengths.

The mouth (Figs. 11B, 12])
The mouth margin may be simple and circular or
may have lips or lobes. The latter can be short or

long, simple, folded or crenulated to varying
degrees, with or without a cnidocyst armature. The
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mouth margin may have simple or branched oral
tentacles.

The gastrovascular system (Fig. 10)

The gastric cavity, the radial canals, the circular
canal and the tentacular canals, when they exist,
form the gastrovascular system which serves for the
digestion and distribution of food and for the circu-
lation of oxygen, waste, cnidoblasts or even of
gametes. The radial canals connect, through the
mesoglea, the gastric cavity to the circular canal
which runs all along the marginal rim of the umbrel-
la; they are generally four, but can be more numer-
ous, sometimes more than one hundred (e.g. 250 in
Aequorea pensilis), usually even in number. The
radial canals may be simple or branched, sinuous,
jagged, denticulate, with diverticula etc. They usual-
ly develop centrifugally from the base of manubri-
um; a few medusae have nevertheless radial canals
arising from circular canal (i.e. Melicertum, Orchis-
toma). Most of the canals issued from the circular
canal, however, never reach the manubrium, and
form the so-called centripetal canals. The radii cor-
responding to the radial canals are named the per-
radii, intermediate between them lie the interradii
and midway between the perradii and the interradii
are the adradii. The circular canal is usually simple
and narrow; occasionally it is not hollow and con-
sists of a solid core of endodermal cells (Lain-
giomedusae, Proboscydactyla). In the Narcome-
dusae, the circular canal, when present, follows the
exumbrellar lobes and the peronia, forming what is
called the peripheral canal system and the peronial
canals (see glossary).

Crossing the mesoglea, a monostratified mem-
brane, the “cathamnal” or endodermal lamella,
interconnects the radial canals and, like these, con-
nects the gastric cavity with the circular canal. It
delimits two mesoglean layers, one thin, subumbrel-
lar (inner mesoglea), the other well-developed,
exumbrellar (outer mesoglea).

The gonads (Figs. 10, 11C)

The sex cells may develop and ripen either on the
manubrium, or on the radial canals, or on both.
“Gonads” position and form are of great importance
in medusan classification. When on the radial canals,
gonads may or may not completely surround the
canals, be oval, globular, linear, folded, sinuous, sac-
like, etc. When on the manubrium, they may be
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either cylindrical, covering all its surface, or interra-
dial, adradial, or perradial. Fertilisation is usually
external, with free spawning of both males and
females. In a few species internal fertilisation may
occur: males spawn freely in the water, the sperms
reach the eggs while still in the female gonad and fer-
tilise them there. The resulting planulae are then lib-
erated through the velar opening (e.g. Turritopsis,
Eleutheria).

Siphonophores (Figs. 14-15)

Colonial, pelagic, swimming or floating Hydrozoa
(except the deep-water, epibenthic, Rhodaliidae),
forming highly polymorphic modular colonies of
polypoid and medusoid zooids attached to a stem or
stolon supported by a floating and swimming system.

Polypoid zooids of several sorts: pneumatophore,
gastrozooids, dactylozooids, and bracts. All of them
usually associated with the gonophores in repetitive
groups, or cormidia, along the stolon. All polypoid
structures without oral tentacles. The part of the stem
below the floating system, bearing the cormidia, is
the siphosome, usually representing most of animal’s
length. Floating system as pneumatophores and nec-
tophores or swimming bells, together forming the
nectosome. The complete and fully developed animal
is referred to as the polygastric stage.

Histologically, the polypoid and medusoid
zooids resemble the corresponding types of
Hydroidomedusae.

Polypoid structures

The pneumatophore. The pneumatophore, or api-
cal float, is present only in the Cystonectae and
Physonectae. It is of larval ectodermal origin and
consists of an external wall or pneumatocodon, and
an inner ectodermal wall, or pneumatosaccus, lining
the float cavity, typically lined by a chitinous layer.
The pneumatosaccus differentiates the gas gland or
pneumadenia, containing branched giant cells of
unknown function. The pneumatophore may be of
complex structure, its cavity may be divided in
chambers by vertical septa. In most species the cav-
ity of the float communicates with the exterior by an
apical pore.

The gastrozooids. The gastrozooids, or feeding
and digestive polyps, lack oral tentacles but have a
long contractile basal trailing tentacle bearing later-
al contractile branches or tentilla; they have usually
a large basal thickening rich in cnidoblasts. The



endoderm of the hypostomial region presents
numerous folds rich in various gland cells. The gas-
trozooids are the only members of the colony capa-
ble of ingesting food, the extracellular digestion
occurs in their cavity and their endodermal layer is
the place of primary intracellular digestion. The
feeding behaviour of the siphonophores has not been
studied much (see Biggs, 1977; Carré and Carré€,
1995).

The dactylozooids. The dactylozooids or palpons
(= cystozooids or cystons) may bear small basal
unbranched tentacles or palpacles. They have an
accessory role in the intracellular digestion and pos-
sess an apical pore involved in the elimination of
small waste particles, the big ones being eliminated
by the mouth of the gastrozooid; they seem to have
also a sensory function. The dactylozooids are
absent in the calycophorans except Stephanophyes,
and in the cystonects, in the physonects they are sev-
eral per cormidium.

The bracts. The bracts are usually lamellar, they
are limited by an ectodermal layer, enveloping a
thick mesoglea containing an endodermal blind
canal (bracteal canal), and they have a protective,
floating and sensory function and may contain meta-
bolic reserves. They are absent in cystonects, leaf-
like with a simple bracteal canal in physonects, in
the Athorybiidae the bracts have a swimming func-
tion and replace the nectophores, in the Calycopho-
ra they are more complexly organized and have a
branched bracteal canal, except in the Hippopodi-
idae, where bracts are absent. Their medusoid or
polypoid origin is still discussed.

The siphosomal stem. The siphosomal stem or
stolon is issued from the nectosome out of a more or
less developed gutter-like furrow, the hydroecium,
which gives a bilateral symmetry to the nectosome,
protecting the siphosomal budding area and in
which the stolon itself may sometimes withdraw.
The stolon has the usual hydrozoan coenosarcal
two-layered structure, separated by a thick mesoglea
presenting radiating septa penetrating the ectoderm.
In some Physonects the stolon forms a large plate
bearing the cormidia. The cormidia are borne on the
surface of the stolon arbitrarily considered ventral,
although they may sometimes appear to encircle the
stolon, an optical illusion due to stolon twisting.

Medusoid structures

They are of three sorts: nectophores or swim-
ming bells and asexual or sexual medusoids.

The nectophores. The nectophores or swimming
bells correspond to reduced medusae, they possess
an umbrella, a subumbrellar cavity or nectosac, a
velum (ostium), an endodermal lamella, 4 unequal
radial canals, a circular canal, 2 nerve rings, striated
subumbrellar and velar muscle. The nectophores are
deprived of manubrium, mouth, tentacles and elabo-
rated visible sense organs. They are very muscular
and hence have exceptionally good swimming
power. A simple or branched extension of the origi-
nal larval gastrovascular system, or somatocyst,
sometimes containing oil droplets (= oleocyst), runs
along the dorsal surface of the hydroecium. The
point of convergence of the radial canals has often
an eccentric position on the nectosac and is usually
connected to the somatocyst by the pedicular (pal-
leal) canal. In most nectophores, the somatocyst
develops at the origin of the pedicular canal. The
nectophores of Physonectae present around the stem
apico-lateral processes or apical wings which are
sometimes bordered by cross ridges or lateral wings,
their aboral region present a specialized area, or
thrust block, separating the apical wings and abut-
ting against the nectosomal stem.

Calycophorae usually have only one or two nec-
tophores, an anterior and a posterior one; their nec-
tophores have thin extensions, or basal lamellae,
below the ostium of the nectosac, one or more of
these lamellae comprise the mouth plate.

Gonozooid - sexual medusoids. The gonozooids
of siphonophores may be represented by a single
gonophore or by clusters of gonophores attached on
a branched stem or gonodendron (= blastostyle).
There may be several groups of gonophores per
gonozooid. The gonodendron is usually associated
with a specialised palpon or gonopalpon. The
gonophores are sexual medusoids, their budding
occurs like in other Hydoidomedusae with the for-
mation of a medusary nodule, and they have typical
medusan characteristics; female ones, however, may
be deeply modified. Siphonophores may be monoe-
cious or dioecious. The germ cells develop on the
manubrium of the sporosacs or of the eumedusoids,
the latter being rarely liberated. The Physonectae
female gonophores develop only one egg, but their
cormidia may form a succession of several male or
female new gonophores. Calycophorae gonophores
contain several eggs (2 to 30), usually their cormidia
become free as eudoxia, able to form successively
several generations of new gonophores during their
free life, with the alternation of male and females
structures.
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Asexual medusoids. Sterile or asexual medusoids
may be associated to the sexual gonophores namely
in the Cystonectae and in a few Calycophorae. They
may have a propulsive and floating function.

The survival of isolated zooids seems impossi-
ble, but the cormidia of most Calycophorae repre-
sent real colonial units, breaking loose before the
maturation of the gonophores and leading an inde-
pendent existence, being then termed eudoxia.

A fully grown siphonophore colony may be con-
sidered as enlarged, larval nurse carriers (his pae-
dophore) that itself does not become sexually
mature but bud off adults, medusoid gonophores
(Totton, 1965).

Siphonophores are carnivores, feeding mostly on
small crustaceans and larval fish, but the largest
colonies may feed as well on bigger preys like: poly-
chaetes, pelagic molluscs or tunicates, aduldt fishes
or even other siphonophores. Some fishes feed on
siphonophores, in Mediterranean  Forskalia for
instance is the prey of fishes of the family Scombri-
dae especially Teytragonorus cuvieri himself toxic
for man.

DEVELOPMENT
Life cycles (Figs. 16-19, 156)

Not all the Hydrozoa present the classical life
cycle usually described in the text books, i.e.: fer-
tilised eggs, planula, larval hydroid, adult medusae,
eggs and sperm, fertilised eggs and so on. This cycle
is anyhow characteristic, as far it is known, of most
Hydroidomedusae with the exception of the
Siphonophora, where the planula gives rise to spe-
cialized larvae (i.e. calyconula and siphonula)
developing directly into the siphonophoral adult
polygastric  stage. The above described
Hydroidomedusae cycle may present several modi-
fications. The most important one is the suppression
of the medusa stage, a feature of almost half of the
species. Even when medusae are not liberated, how-
ever, most gonophores still retain a medusan archi-
tecture. Other life-cycle modifications include, for
instance: the presence of an embryonic encysted
stage (e.g. Hydra, Margelopsis, Paracoryne) which
is presumably a more common event than currently
believed; the transformation of the planula into a
single planktonic polyp that buds a single medusa
that, during its formation, completely resorbs by the
hydroid (i.e. Eirene hexanemalis); the existence of
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two cycle patterns, depending on the season, one
typical and the other where the planula settles and
directly produces medusae without forming
hydranths (i.e. Laodicea indica), or forming a single
hydranth, attached to the gonotheca (i.e. Clytia
viridicans) etc. The study of Hydroidomedusae life
cycles is one of the most promising fields in Hydro-
zoa biology and may give important indications for
the understanding of their evolution.

In the Actinulidae and the Automedusae, devel-
opment is direct, the embryo giving rise directly to a
medusa without the presence of a true larval hydroid
stage; in the Narcomedusae the embryonic stages
may be external parasites of other animals.

The Polypodiozoa are represented by a single
species, Polypodium hydriforme, which is the only
known metazoan adapted to intra-cellular para-
sitism. Polypodium has a unique life cycle, having a
succession of a free-living stage and of an intra-cel-
lular parasitic stage of some Acipenseridae and
Polyodontidae eggs.

Sexual reproduction (Figs. 16-19).

Sex determination

Hydrozoan are mostly dioecious except most of
the Siphonophores and a few other monoecious
Hydroidomedusae species. Simultaneous or succes-
sive hermaphrodites occur rarely (e.g. Amphogona,
Eleutheria, certain Hydra and Tubularia, Eudendri-
um motzkossowskae, some Aglaopheniidae, some
Clytia). In Plumularia setacea the colonies are
recorded both monoecious and dioecious. The
mechanism of sex detemination is not well known in
the Hydrozoa. In general it is admitted that sex
determination is genetic (see Tardent, 1985; Little-
field, 1994) but in several cases (e.g. Hydra, Clytia),
sex determination appear ruled by environmental
conditions, mainly by temperature and appears
unstable (see Carré and Carré, 2000). In Hydra mul-
tiple genes are thought to influence sex with the
degree of manifestation of either sex being dose-
dependent.

Gametes and fertilisation

The gametes of the Hydrozoa are generally of
ectodermal origin, but in certain species they may be
formed in the endoderm (e.g. Actinulida, Nannoco-
ryne, Pegantha clara, Polypodium and Solmaris
flavescens).

In most medusal forms, ripe eggs are shed
immediately in the external medium. Nevertheless,



there are forms in which the eggs remain either
fixed on the gonads, or in the subumbrellar space
(e.g. Corymorpha, Hybocodon), where they are
fertilised and develop into planulae. In the species
with reduced medusae, the eggs remain most often
inside the gonothecae, where fertilisation occurs
and development proceeds to a very advanced
stage, from planulas to even young hydranths (e.g.
Cordylophora, Halecium, Clava, etc ). Brood
chambers can be present both in the medusa stage
(Eleutheria) or in the hydroid stage (Fig. 8) the
marsupium of some sertulariids, other species pro-
duce a mucous mass, the acrocyst, where develop-
ment is completed (e.g. Calycella syringa, Dyna-
mena pumila, Opercularella lacerata, Thuiaria
arctica etc.). Gonothyraea species have “meconi-
dia”, reduced sexual stages disengaged from the
gonothecae as cryptomedusoids but remaining
attached to the blastostyle by a slender peduncle.
The embryos develop inside these reduced
medusae till planula liberation.

Male spawning normally occurs in the water and
no copulation is known in the Hydrozoa. The exis-
tence of sperm attractants, produced by the eggs, has
been first demonstrated in the Hydrozoa (Miller,
1972). Fertilisation can be internal (when the sperms
reach the eggs while these are still on the female) or
external (when sperms and eggs are shed in the
water and meet there).

Gastrulation lead to the formation of a diblastic
embryo: the planula. This embryo presents already a
complex structure, very differentiated but also very
different from one group to another.

Fully-developed planulae lead a free life of vari-
able duration, from a few hours to several days, then
attach by the anterior pole, generally enlarged, and
glandular, to an appropriate support, collapse, and
give rise to a primary polyp. The anterior region of
the embryo is transformed into the fixation sole. The
median zone, by evagination, becomes the primary
stolon, whereas the posterior region constitutes the
primordia of the first hydranth. Sometimes, several
polyps bud off from a single planula (e.g. Oceania
armata, Mitrocoma annae).

In certain hydroids, the planula does not immedi-
ately leave the gonophore, but continues its devel-
opment in it, either partially, producing an interme-
diate stage, the actinula (i.e. Tubularia, Myriothela),
or completely, a normal polyp living the gonophore
(certain gonophores of Cordylophora). Some
hydroids have zooxanthellate planulae (e.g. Haleci-
um) that can survive for months before metamor-

phosing into a polyp. Planula encystment is proba-
bly a very common event in the development of
hydroids with fixed gonophores, since many species
reproduce sexually at the end of the favourable sea-
son and then disappear. Sexual reproduction, in
these cases, is not followed by an increase in popu-
lation size but, instead, by the disappearance of all
active stages. It is then reasonable to assume that
planula encystment occurs.

In the Siphonophora, the planulae remain pelag-
ic and are without the cellular differentiation typical
of the other Hydroidomedusae planulae. They have
a very short lifetime, usually much less than 24
hours, metamorphosing rapidly into more spe-
cialised pelagic larvae, the siphonula (usually with a
primary or larval aboral bract and a primary oral
gastrozooid) in the Physonectae, and the calyconula
(with a unique latero-aboral, usually deciduous, lar-
val nectophore and an oral primary gastrozooid) in
the Calycophorae, both larval types developing into
the adult sexual form or polygastric stage.

The Automedusae do not present a hydroid stage
(hypogenetic) and possess either direct or parasitic
development (certain Narcomedusae). They develop
into young medusae either directly or through inter-
mediate tentaculate, post-embryonic stages inappro-
priately called “Actinulae” that, in fact, are not
polyps but larval medusae. Their planulae have a
simple embryonic didermic cellular organisation
lacking the specialised neural and glandular cells
characterising most Hydroidomedusae.

Asexual reproduction (Figs. 16-17, 20-22).

The Hydrozoa have several types of asexual
reproductive stages, asexual reproduction being one
of the main characteristics of the group. The Tra-
chymedusae and the Actinulidae, however, do not
present asexual reproduction. The main patterns of
asexual reproduction are:

Fission. Certain hydranths and a few hydrome-
dusae may also reproduce by longitudinal or trans-
versal fission (i.e. Protohydra, Hydra, the medusae
of Cladonema and Clytia).

Podocysts or propagules (Figs. 17-22). Under
adverse ecological conditions, some hydroid
colonies isolate fragments of hydrocauli, hydrocla-
dia or stolon, enveloped by perisarc, ensuring the
propagation and direct dissemination of the species
but that may also act as resting stages or cysts.

Budding of planula-like bodies, or frustules, of
different types (Figs. 17, 22). This is more common

FAUNA OF THE MEDITERRANEAN HYDROZOA 27



in hydroids, but can occur exceptionnaly also in
some medusae (i.e. Eucheiliota paradoxica).

Resting stages or cysts (Figs. 22D, 45H). Encyst-
ed embryos (from zygote to later stages) and planu-
lae, can withstand adverse conditions by encyst-
ment. Cysts are presumably much more common
than supposed, presently they are mainly known
from solitary forms like Climacodon, Corymorpha,
Fukaurahydra, Gonionemus, Hataia, Margelopsis,
Moerisia etc. and in freshwater species as
Craspedacusta, Limnocnida, Hydra etc. They are
less common in colonial forms (present in Paraco-
ryne) where the fragments of perisarc-covered
hydrocaulus or stolons play the same role. Cysts
may survive sometimes several years (e.g.
Craspedacusta, 40 years).

Polyp budding, leading either to colony forma-
tion, or to a population increase in solitary forms.
Exceptionally, some medusae produce polypoid
structures (i.e., Bougainvillia platygaster, Probosci-
dactyla ornata, Teissiera medusifera, Zanclea
medusopolypata).

Medusa budding, giving rise to the free sexual
phase, the medusa, or to sessile, reduced
gonophores. Some medusae multiply by budding,
which may take place at various levels: on the
manubrium (i.e., Dipurena gemmifera, Limnocnida
tanganyicae, Cunina fowleri and C. frugifera), on
the radial canals (i.e., Eucheilota paradoxica, Pro-
boscidactyla ornata, Kantiella enigmatica), on the
tentacular bulbs (i.e., Coryne prolifera, Hybocodon
prolifer, Niobia dendrotentaculata), on the exum-
brellar rim (i.e., Eleutheria dichotoma) or on the
subumbrellar rim (i.e., Eleutheria claparedei). In
the medusae of Clytia mccradyi and Eirene
elliceana, the gonads produce blastostyles giving
rice to medusary buds.

In the Hydroidomedusae, whether the medusary
buds derive from polyps or from medusae, they
develop in remarkably similar ways characterized
by the presence of a didermic medusary nodule.

In certain Hydroidomedusae belonging to the
families Bougainvilliidae (i.e. Lizzia blondina,
Bougainvillia niobe), Hydractiniidae (Hydrac-
tinia minima), and Rathkeidae (Rathkea octop-
unctata), the medusary budding takes place by
peculiar and remarkable processes, being exclu-
sively ectodermic.

In the Automedusae, medusa budding occurs
without medusary nodule, the subumbrellar cavity
and velum are formed by folds and deepening of the
oral embryonic ectoderm and are analogous, but not

28 J. BOUILLON et al.

homologous, to the subumbrellar cavity and velum
of the Hydroidomedusa; during embryonic develop-
ment and medusa budding, the primary marginal
tentacles are always formed before the subumbrellar
cavity and the gastrovascular system.

In many Hydroidomedusae, the medusae develop
only incompletely and remain attached to the polyp
colony as fixed gonophores (Figs. 20-21). Several
stages of medusa reduction have been recognised
and several types of fixed gonophores may be dis-
tinguished:

Eumedusoids. Medusa almost complete, with
radial canals, a subumbrellar space, sometimes with
a manubrium, but generally without tentacles, sense
organs, and velum; some have a free pelagic life. In
the eumedusoids, “gonads” are on the manubrium
when Anthomedusae (i.e. Pennaria, Hydractinia-
Stylactis, Tubularia), on radial canals when Lep-
tomedusae (i.e. Eugymnanthea, Orthopyxis).

Cryptomedusoids. More regressed stages, not
presenting radial canals any more, but exclusively
an endodermal lamina homologous to the gastroder-
mal lamella: the umbrella endoderm; still provided
with a reduced subumbrellar space, or without any
space which is then represented only by an ectoder-
mal layer, the internal ectoderm (e.g. Cladocoryne
floccosa, Clava squamata, Coryne muscoides).

Heteromedusoids. Highly atrophied fixed
gonophores, devoid of umbrellar endoderm, but still
possessing an internal ectoderm (e.g. Sertularia
argentea, Laomedea flexuosa, Kirchenpaueria ech-
inulata).

Styloids type I. The most regressed gonophores
without internal ectoderm, or umbrellar endoderm, a
simple evagination of the two constituting layers,
the genital elements accumulating between both lay-
ers around a central or lateral axis, the spadix (e.g.
Dicoryne, Eudendrium, Bimeria, Cordylophora).

Styloids type IlI. The regression is sometimes
even more complete, with no trace left of
gonophores, the gonads developing either in the
ectoderm (e.g. Hydra, Gymnogonos, Hydrodendron)
or in the endoderm (Actinulidae). A given species is
not characterised by a single type of gonophores, the
gonophores of one sex being often different from
those of the other. In many cases, a gonophoral sex-
ual dimorphism is thus observed.

Swimming gonophores (Fig. 21D). Sometimes
strongly reduced medusa stages (cryptomedu-
soids and perhaps heteromedusoids) may become
secondarily free gamete carriers again. They have
gonads on the manubrium (spadix) both in the



Lepto- and the Anthomedusae. Swimming
gonophores, termed swimming sporosacs, have
been reported for Dicoryne conybeari in form of
flagellated gamete-carriers, deprived of any
medusan structure. Several Leptomedusan species
(of the genera Amphisbetia, Anthohebella, Den-
titheca, Macrorhynchia, Monotheca, Nemale-
cium, Sertularia) have pelagic stages with medu-
san architecture, often without radial canals and
circular canal, without tentacles and sense organs.
The sexual elements are always on the “manubri-
um” in these Leptomedusae, the “manubrium”
being in eccentric position. They can not been
confused with eumedusoids, the first step of
medusa reduction, still with most of the original
non reproductive structures of the medusa: radial
canals, circular canal, velum, sense organs, with
maturation of the sexual cells according the class-
es (gonads on manubrium in Anthomedusae and
on radial canals in Leptomedusae) and with a non
eccentric position of the manubrium. The swim-
ming gonophores are found mostly in Leptome-
dusae families with paedomorphic hydroids char-
acterized by the possession of fixed and highly
reduced gonophores (Aglaopheniidae, Sertulari-
idae, and Haleciidae).

THE STINGING CELLS (Figs. 23-24, Table 1, 2)

This section applies to all hydrozoan morphs.
Stinging cells or cnidocytes are diagnostic of the
Cnidaria; they are usually in the ectoderm, at dif-
ferent stages of development, from very young
cnidoblasts to cnidocytes containing functional
cnidocysts. Most of the cytoplasm of a mature
cnidocyte is occupied by the capsule or cnidocyst
with its apical differentiation, the operculum. The
wall of the capsule is continuous with the inward-
invaginated cnidocyst tube. The cnidocyst tube
can be either of uniform diameter or differentiated
into a more or less dilated butt and a filament, each
of these elements being either unarmed or armed
with spines of variable size and shape. The capsule
of the cnidocyst contains also a paralyzing and
often-poisonous fluid, the capsular content, which
is ejected through the filament tip when the cnido-
cyst discharges. Cnidocysts discharge occurs by
eversion.

A complex network of fibrils, forming a kind of
basketwork, generally surrounds the capsule. The
cnidocyst displaces the nucleus of the cnidocyte

either toward the base of the cell, or laterally. In the
Capitata, for example, the most basal region of the
cnidocyts, or cnidopod, contains a bundle of fibrils,
connecting the capsule to the mesoglea. The apical
region of the cnidocyte bears an eccentric, birefrin-
gent, bristle-like expansion, the cnidocil, set in a
tubular chimney; the structure of the cnidocil recalls
that of a modified flagellum. The structure, function,
and formation of the cnidocil complex remain to be
determined.

Cnidocysts have different functions (Purcell and
Mills, 1988):

- adhesion to and entanglement of prey:
acrophores, anacrophores, and desmonemes.

- penetration into prey: stenoteles, microbasic
euryteles, microbasic mastigophores and isorhizae.

- adhesion of adults, larvae, and eggs to their sub-
strate: demonemes, isorhizae, euryteles, and
mastigophores.

- defense: stenoteles, euryteles, mastigophores,
and isorhizae.

Cnidocysts develop in specialised regions, and
not where they are utilised: the stolons in colonial
forms, the median hydranth regions of certain colo-
nial species without or with few stolons (Craspeda-
custa, Limnocnida, Clava, etc.) or of solitary ones
(e.g. Hydra). In medusae, they differentiate either at
the level of the nettle ring (Trachymedusae and
some Limnomedusae) or, if this formation is miss-
ing, in the tentacular bulbs. Wrapped in the cnido-
cytes, they migrate from the cnidogenous regions
toward the tentacles or other armed regions, through
the ectoderm, the endoderm, the mesoglea or even
the gastric cavity.

Some nudibranchs, turbellarian flatworms,
ctenophores, and priapulids may accommodate
numerous ingested cnidocysts (cleptocnidae) in
their own tissues or in specialized structures
(cnidosacs) and apparently use them for defence.

The cnidome is the cnidocyst complement of
each species. Cnidomes usually comprise from 1 to
4 cnidocyst types, all specimens of the same species
have the same cnidome. It is often the case, howev-
er, that polyps and medusae of the same species
have different cnidomes (see Table 2).

Table 1, modified after Mariscal, 1974,
describes the discharged stages of the most impor-
tant cnidocysts, (see also Bouillon et al., 1986;
1988; Ostman, 2000). The undischarged capsules
may in some cases give also useful information
and serve as a taxonomic character (see below,
heteronemes, Bouillon et al.,1988) (Figs. 23-24).
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TABLE 1. — Morphology of the discharged stages of the most important types of cnidocysts.

ASTOMOCNIDAE: thread closed at the tip

RHOPALONEMES: thread club-shaped and much greater in volume than the capsule
Anacrophores: thread without an apical projection*
Acrophores: thread with an apical projection*®

SPIRONEMES: thread not club-shaped, generally forming a spiral coil distally
Haplonemes: thread without a well-defined shaft
Desmonemes: thread forming a corkscrew-like coil*
Heteronemes: thread with a well-defined shaft
Rhopaloides: shaft of unequal diameter
Euryteleloids: shaft dilated distally
Microbasic: shaft short, less than three times capsule length
Spiroteles: thread forms a spiral coil distally, 3 strong spines*
Aspiroteles: no thread beyond the shaft, 3 strong spines*

STOMOCNIDAE: most thread open at the tip

HAPLONEMES: thread without a well-defined shaft

Isorhizas: thread with uniform diameter
Atrichous: thread without well-developed spines
Basitrichous: thread with well-developed spines only at base
Merotrichous: thread with well-developed spines on the intermediate portion only*
Apotrichous: thread with well-developed spines on the distal portion only *
Holotrichous: thread with well-developed spines along whole length

Anisorhizas: thread slightly dilated toward base*
Atrichous: thread without well-developed spines*
Homotrichous: thread spiny throughout, spines all of equal size*
Heterotrichous: thread spiny throughout, spines larger at base of thread*

HETERONEMES: thread with a well-defined shaft, visible in undischarged capsule
Rhabdoides: shaft cylindrical, of the same diameter throughout
Mastigophores: thread continues beyond the shaft
Microbasic: shaft short, in undischarged cnidocysts almost of same length than capsule, usually straight
Microbasic b-mastigophore: shaft tapers gradually into thread
Microbasic p-mastigophore: shaft tapers abruptly into thread, V-shaped notch prominent at base of unfired shaft
Macrobasic: shaft long, more than two and a half time capsule length, in undischarged cnidocysts shaft much longer than
capsule length, horseshoe-shaped or wind up in several loops *
Amastigophores: no thread beyond the shaft **
Microbasic: shaft short, less than two and a half times capsule length**
Macrobasic: shaft long, more two and an half times capsule length, undischarged shaft much longer than capsule length**
Rhopaloides: shaft of unequal diameter
Mesoteles: shaft spindle-shaped, devoid of spines, no thread beyond the shaft
Euryteles: shaft dilated distally, thread continues beyond the shaft
Microbasic: shaft short, less than two and an half times capsule length, in undischarged cnidocysts almost of same length
than capsule, usually straight
Homotrichous: spines of shaft all of same size*
Heterotrichous: spines of shaft of unequal size
Semiophoric: thread bent whiplike, with large flat spine medially*
Macrobasic: shaft long, more than two and a half times capsule length, in undischarged cnidocysts shaft much longer than
capsule length, horseshoe-shaped or wind up in several loops*
Telotrichous: spines on distal portion of shaft only*
Merotrichous: spines not distal, found only on shaft area of uniform diameter proximal to terminal swelling*
Holotrichous: shaft spiny along whole length*
Stenoteles: shaft dilated at base, proximal part longer than distal one, 3 strong spines between the two parts, distal portion
armed by rows of lamella or spines, thread continues beyond the shaft
Pseudostenoteles: shaft dilated at base, proximal part shorter than distal one, 2 to 4 strong spines at constriction between the
two parts, smaller spines on distal part, sometimes also with a few large ones, thread continues beyond the shaft
Birhopaloides: discharged shaft with a distal and proximal dilatation either separated from each other or close together*

*Present only in Hydrozoa; **not present in Hydrozoa.
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TABLE 2. — Cnidome of Hydrozoa families. Anis.het.: heterotrichous anisorhizas; Anis. Hom.: homotrichous anisorhizas; Apo.isor.: apotri-

chous isorhizas; Atr.isor.: atrichous isorhizas; Bas.isor.: basitrichous isorhizas; Bir.: birhopaloides; Des.: desmonemes; Eur.micr.: microba-

sic euryteles; Eur.macr.: macrobasic euryteles; Eur.sem.: semiophoric euryteles; Het.: heteronemes; Hol.isor.: holotrichous isorhizas;

Mast.micr.: microbasic mastigophores; Mast.macr.: Macrobasic mastigophores; Mero isor.: merotrichous isorhizae; Meso.: mesoteles; Pst.:

pseudostenoteles; Sten.: stenoteles ; H: hydroid stage; M: medusa stage; PS: polygastric stage; Com.: comments; ? : either the one or the
other; ! : Perhaps.

Types of cnidocysts: Des. Apo. Atr. Bas. Hol. Mero. Anis. Anis Mes. Mast. Mast. Eur. Eur. Eur. Sten Pst. Birh. Com-
isor. isor. isor. isor. isor. heter. hom. micr. macr micr. macr. sem.

Cl. HYDROIDOMEDUSAE
S.cl. ANTHOMEDUSAE
Order FILIFERA

Australomedusidae M
Balellidae (u)
Bougainvilliidae MH H!
Bythotiaridae MH M H M
Clavidae MH
Cytaeididae MH
Eucodoniidae M
Eudendriidae H
Hydractiniidae MH H!
Niobiidae M
Pandeidae MH M M! M
Proboscidactylidae MH
Protiaridae M
Ptilocodiidae H
Rathkeidae MH
Rhysiidae H
Russelliidae (u)
Stylasteridae
Trichydridae
Order CAPITATA
Acaulidae
Asyncorinidae
Boreohydridae
Boeromedusidae
Candelabridae
Cladocorynidae
Cladonematidae
Corynidae
Corymorphidae
Dicyclocorynidae
Eleutheriidae
Euphysidae
Halimedusidae
Hydridae
Hydrocorynidae
Margelopsidae
Milleporidae
Moerisiidae
Paracorynidae
Pennariidae
Polyorchidae
Porpitidae M H M
Protohydridae H
Pseudosolanderiidae H? H?
Rosalindidae H H!
Sphaerocorynidae MH M
Solanderiidae
Teissieridae H? MHMH?
Tricyclusidae H H
Tubulariidae MH MH MH MH M?H! M?H
Zancleidae H MH
Zancleopsidae M
S.cl. LAIGIOMEDUSAE
Laingiidae M M M is!
S.cl. LEPTOMEDUSAE
Order CONICA
Aequoridae M M M M!
Aglaopheniidae H H
Barcinidae (u)
Blackfordiidae M!
Campanulinidae H H
Cirrholoveniidae (u)
Clathrozoidae H
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TaBLE 2 (Cont). — Cnidome of Hydrozoa families. Anis.het.: heterotrichous anisorhizas; Anis. Hom.: homotrichous anisorhizas; Apo.isor.:

apotrichous isorhizas; Atr.isor.: atrichous isorhizas; Bas.isor.: basitrichous isorhizas; Bir.: birhopaloides; Des.: desmonemes; Eur.micr.:

microbasic euryteles; Eur.macr.: macrobasic euryteles; Eur.sem.: semiophoric euryteles; Het.: heteronemes; Hol.isor.: holotrichous isorhizas;

Mast.micr.: microbasic mastigophores; Mast.macr.: Macrobasic mastigophores; Mero isor.: merotrichous isorhizae; Meso.: mesoteles; Pst.:

pseudostenoteles; Sten.: stenoteles ; H: hydroid stage; M: medusa stage; PS: polygastric stage; Com.: comments; ? : either the one or the
other; ! : Perhaps.

Types of cnidocysts: Des. Apo. Atr. Bas. Hol. Mero. Anis. Anis Mes. Mast. Mast. Eur. Eur. Eur. Sten Pst. Birh. Com-
isor. isor. isor. isor. isor. heter. hom. micr. macr micr. macr. sem.

Dipleurosomatidae
Eirenidae MH MH M
Haleciidae H H!
Halopterididae
Hebellidae M
Kirchenpaueridae H H
Lafoeidae
Lineolariidae (u)
Laodiceidae M
Lovenellidae M MH
Malagazziidae MH MH
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Melicertidae
Mitrocomidae
Octocannoidae M
Orchistomatidae
Phialellidae M?
Plumulariidae H
Sertulariidae H H
Sugiuridae (u)
Syntheciidae (u)
Teclaiidae (u)
Thyroscyphidae H H
Tiarannidae M
Tiaropsidae M

Order PROBOSCOIDA
Bonneviellidae (u)
Campanulariidae MH MH MH
Phialuciidae M

S.cl. LIMNOMEDUSAE
Armorhydridae M M
Microhydrulidae H H
Olindiidae M M M MH M M anis?

S.cl. SIPHONOPHORAE  Acro. = rhopalonemes acrophores; Ana.= rhopalonemes anacrophores.

Order CYSTONECTAE
Physaliidae PS PS
Rhizophysidae (u)

Order PHYSONECTAE
Agalmatidae PS Acro. PS PS PS
Apolemiidae PS Acro. PS PS PS PS PS
Athorybiidae (u)
Forskaliidae PS Acro. PS PS PS
Physophoridae (u)
Pyrostephidae (u)
Rhodaliidae (u)

Order CALYCOPHORIDAE
Abylidae PS Ana. PS PS
Clausophyidae (u)
Diphyidae PS Ana. PS PS
Hippopodiidae PS Ana. PS PS
Prayidae PS Ana. PS PS

Cl. AUTOMEDUSA

S.cl. ACTINULIDAE
Halammohydridae aspirotelesM M M
Otohydridae spiroteles

S.cl. NARCOMEDUSAE
Aeginidae M M
Cuninidae M M

S.cl. TRACHYMEDUSAE
Geryoniidae M M
Halicreatidae M? M?
Petasidae
Ptychogastriidae M
Rhopalonematidae M!

Cl. POLYPODIOZOA

Polypodiidae M
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DIAGNOSTIC CHARACTERS

Species descriptions must provide information
about the state of diagnostic characters (Table 3).
Insufficient description is the main cause of nomen-
clatural confusion and it is often the case that new
species are based on slight variations of probably
irrelevant characters. The following is a list of the
diagnostic characters of both hydroids and medusae
and of their possible states. A description should
report on the state of all the diagnostic characters

present in the material under description. The char-
acter state “absent” is not mentioned, since it is use-
less to state that a given character is not present.
This, however, is to be mentioned when an impor-
tant character (e.g. the presence of ocelli), present in
phylogenetically near species, can be either present
or absent. Stating the absence of ocelli, in this case,
means that they have been searched for (since they
are usually present in a given genus), but that they
were not present in the described specimen. Charac-
ter states are often split into further sub-states.

TABLE 3. — Diagnostic characters and characters states to describe the three main morphological types of Hydrozoa.

Medusae

Umbrella:
Shape:
Flat
Hemispherical
Lens-shaped
Saucer-shaped
Dome-shaped
Conical
Globular
Maximum diameter
Maximum high
Colour
Mesoglea:
Thin
Thick
Stiff
Soft
Marginal portion thinner than apical portion
Marginal portion as thick as apical portion
With apical process = apical projection
With apical or umbilical canal
Exumbrellar cnidocyst pouches or clusters:
Size
Shape
Number and types of cnidocysts

Manubrium:

Shape:

Cylindrical

Quadratic

Cruciform
Colour
Lenght versus subumbrellar cavity
Presence or not of gastric peduncle
Lenght of peduncle versus subumbrellar cavity
Manubrial pouches:

Position

Shape

Size versus subumbrellar cavity

Mouth:

Shape:

Circular

Quadrangular

Cruciform
Lips:

Number of lips
Simple
Crenulated
Folded

Oral cnidocyst clusters
Mouth arms:
Unarmed
Armed whith cnidocyst clusters

Oral tentacles:
Simple
Branched

Position of oral tentacles:
Arising from mouth rim
Arising above mouth rim

Mesenteries:
Length versus subumbrellar cavity

Radial canals:
Number
Simple
With diverticula
Bifurcated
Branched
Jagged
Swollen at some zones
With gonads (see gonads)
Incomplete:
Centripetal
Centrifugal

Ring canal:
Tubular
Filled by endodermal core

“Gonads™:
Number
Colour
Position:
On radial canals
Near manubrium
Near umbrellar margin
In the middle of radial canal
Along the whole radial canal
On manubrium:
Proximal
Distal
Median
Completely surrounding manubrium
In one mass
In several masses
In longitudinal bands:
Interradial
Perradial
Adradial
Shape:
Oval
Linear
Sinuous
Folded
Pendulous
Pouch-like
Split by a median groove
Egg size and number
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TaBLE 3 (Cont.). — Diagnostic characters and characters states to describe the three main morphological types of Hydrozoa.

Velum:
Straight
Pendulous
Wide
Narrow

Marginal cnidocyst ring:
Wide
Narrow

Marginal tentacles:
Number
Length
Simple
Branched
Capitate
Filiform
Moniliform
Position:
On margin,
Above margin
With cnidophores
Hollow
Solid

Secondary tentacles different in structure and length from primary

ones

With endodermal roots inserted in the mesoglea

With marginal bulbs

Marginal bulbs:
Without tentacles:

Developing tentacular marginal bulbs

Permanent rudimentary bulbs
With tentacles:

Number

Colour

Shape

Position on exumbrellar margin:

Perradial
Interradial
Adradial
With exumbrellar abaxial spurs
Simple
Compound:
Number of tentacles per bulb
Marginal swellings or warts:

Number
Position
Cirri:
Position:

Lateral (to tentacles)
Marginal (between tentacles)
Type:
Flexile
Spiral
Tentaculae

“Excretory pores’:
Position:
On bulbs
On exumbrellar margin
On papillae

Statocysts:

Number

Type:
Ectodermic
Ecto-endodermic
Open
Closed

Position

Number of statolyths

Cordyli:

Position
With nematocysts

Ocelli:

Position:

Abaxial

Adaxial
Location:

On bulbs

On margin

On exumbrellar pouches
Colour
Ectodermal
Ecto-endodermal (associated with statocyst)
With lens
Shape:

Round

Oblong

Elongate

Cnidome:

State all nematocyst types and their position on
the medusan body

Medusa buds:

Position:
On marginal bulbs
On manubrium
On margin
On radial canals
On exumbrella
On gonads
In gonothecae borne on radial canals

Specific characters exclusive for the Narcomedusae:

Position of manubrial pouches:
Interradial
Perradial
Number of primary tentacles (above peronia)
Secondary marginal tentacles (on marginal lappets =
exumbrellar lobes)
Peripheral and peronial canals (peripheral canal system)
Number of marginal lappets
Number of peronia
Number of otoporpae

Specific characters exclusive for the Actinulidae:

Body shape:
Oval
Worm-like

Oral cone

Adhesive aboral organ

Nerve ring

Tentacular bulbs

Statocysts:
Aboral
Marginal
Number

Brood pouches

Gonads:

Gonochoric

Hermaphrodite

Diagnostic characters and character states to describe polyps

Solitary:

Type of fixation:
By anchoring filaments
By mucus secretion

Colonial:

Pelagic
Floating
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TaBLE 3 (Cont.). — Diagnostic characters and characters states to describe the three main morphological types of Hydrozoa.

Fixed:

Stolonal

Erect

With coenosteum (calcareous)

Hydrorhiza:

Simple

Reticular

Rhizcaulomic

Encrusting

Covered by perisarc

Covered by coenosarc

With spines (acanthozooids):
Smooth
Serrate

Hydrocaulus:
Monosiphonic
Polysiphonic
Simple
Divided in internodes
Internodes with apophysis
Annulated
Unbranched
Branched:
Arborescent
Bushy
Cymose
Flabellate
Flexuose
Pinnate (alternate or opposite)
Plumose
Racemose
Spiral
Straight (biseriate or uniseriate)
Whorled
Verticillate

Hydrocladia:
Annulated
Unbranched
Branched:

Alternate
Opposite
Pinnate
Plumose
Spiralled
Verticillate

Hydranth (gastrozooid in polymorphic species):
Size range (can change much due to contraction and feeding)
Naked
Protected:
Hydrotheca (see character states below)
Pseudohydrotheca (see character states below)
With abcauline caecum
With mantle = ectodermal lamella:
Mantle with cnidocyst armature or ligula
With annular ectodermal fold
Hypostome:
Conical
Simple
With a glandular preoral chamber or button
Peduncled with a buccal cavity (sometimes termed:
trumpet-shaped)
Oral tentacles:
Number
Length
Amphicoronate
Unicoronate
Asymmetrically arranged (one, two, etc.)
With intertentacular web (umbrellula)
Aboral tentacles:

Number

Length

Scattered

In whorls:

Number of whorls
Number of tentacles per whorl

Tentacle type:

Hollow

Solid

Capitate

Capitate ramified

Cateniform

Filiform

Moniliform

Pseudofiliform

Semifiliform

Semimoniliform

Transformed into nematodactyls

Transformed into sense organs (acnide)
Cnidocyst pouches on column
Gonophores (either fixed or medusa buds):

Above aboral tentacles

Among aboral tentacles

Below aboral tentacles

Single

In clusters

Pseudohydrotheca:
Covering hydranth base
Covering hydranth and tentacle bases

Hydrotheca:

On hydrorhiza:
Reptant (i.e. creeping)
Sessile
Pedicellate

On stem, and/or branches,:
Pedicellate
Adnate
Sunk
Sessile

On apophysis (or hydrophore)
Alternate
Opposite
In longitudinal rows (state number
Irregularly arranged

Form:
Tubular
Campanulate
Cup-like
Dish-like
Armed with nematothecae (see nematothecae character states)
Operculate (see operculum character states)
Asymmetrical
With horizontal stripes
With longitudinal stripes
Perisarc of irregular thickness

Operculum:
Pleated (folded)
Segmented (discrete opercular flaps):
With creaseline at base
Number of flaps:
One:
Abcauline
Adcauline
Two
Three
Four
Many
Pyramidal
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TaBLE 3 (Cont.). — Diagnostic characters and characters states to describe the three main morphological types of Hydrozoa.

In form of a gable roof
Everted rim
Hydrothecal cusps (often called teeth):
Number
Straight
Obliquous
Flat
Folding inwards (this leads to the formation of longitudinal
lines on the theca)
Shape:
Triangular
Castellate
Bicuspidate
Rounded

Internal teeth below margin:
Number
Intrathecal septum
Perisarcal diaphragm
Annular perisarcal thickening
Democytes
Spherule
Dactylozooids:
Spiral (spiral zooids)
Roughly straigth
Position:
On hydrorhiza
On stem (mainly nematophores)
On hydranth (the so-called cnidophore of Eudendrium)
Solid (Tentaculozooids)
Hollow
With tentacles
Cnidocyst arrangement:
Capitate
Filiform
Semimoniliform

Nematophores:
Sessile
Pedicellate
Naked
Protected by a nematothecae:
Immovable or fixed or one-chambered (monothalamic)
Movable or two-chambered (bithalamic)
Position of nematothecae:
Hydrothecal
Lateral
Mesial = inferior median
Superior
Caulin
Gonothecal
With sarcostyle and cnidostyle

Gonozooid:
Size
Position of gonophores:
Scattered
In whorls
In clusters
Isolated
Tentacles:
Number
Arrangement
Type (see above for character states)
Mouth present

Gonophores:
Simple
In clusters
On blastostyles
Aggregated

Position:
On hydranth
On hydrocaulus and/hydrocladia
On hydrorhiza
Sessile
Pedicellate
Giving rise to:
Free medusae
Eumedusoids
Fixed sporosac
Swimming sporosacs
Swimming gonophores:
With gastrovascular system
Without gastrovascular system
With central “manubrium” (spadix)
With eccentric “manubrium” (spadix)
With refringent corpuscles on umbrellar margin
Without gonothecae
With gonothecae:
Simple, unprotected
As corbula
As coppinia
As phylactocarps
As scapus
With nematothecae
Without nematothecae

Diagnostic characters and character states to describe
siphonophores

Nectosome:
Nectophores:

Number
Position: (anterior and posterior in calycophorans)
Apical wings
Ascending branches
Basal facet
Basal lamella
Commisural canals
Commissures
Descending branches
Hydroecium
Lateral wings
Lateral canals
Mouth-plate
Ostial teeth
Pallial canal
Pedicular canal
Ridges
Somatocyst
Thrust-block

Siphonosome:

Gastrozooid:
Basigaster
Tentacle
Tentilla
Terminal filament

Palpons:

Palpacles

Gonodendron:
Gonopalpon
Gonophores
Eumedusoid
Sporosac

Eudoxid (bract + gonophore)
Bracts:

Bracteal canals
Neck-shield
Phyllocyst

Gonophore
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SIMPLIFIED KEYS FOR HYDROZOA
SUBCLASSES IDENTIFICATION

Hydroids

1. Polyp generation planktonic, in the form of
polymorphic colonies with a float and central
gastrozooid ............... Anthomedusae Porpitidae

— Polyp generation usually sedentary; exceptionally
planktonnic but different from above ............. 2

2. Hydranth generally with a definite hydrotheca and
gonothecae of definite shape ...... Leptomedusae

— Hydranth with no definite hydrothecae, or
GONOLHECAC......eeueiiieiiiiieiieeere et 3

3. Hydranth solitary or colonial, usually rather
conspicuous; sometimes with a coenosteum;
mostly with desmonemes............ Anthomedusae

— Hydranth small, sessile; generally solitary or
forming small reptant or bipolar colonies; never
with desmonemes .......c..cc..cc..... Limnomedusae

Pelagic Hydrozoa

1. Usually with sense organs, ocelli or statocysts,
individuals as free swimming medusae, never
colonial ....cc.cevieniiniiniiiicie Hydromedusae.

— Without any kind of visible sense organs, forming
pelagic and floating modular highly polymorphic
colonies formed by the association of medusoid
and polypoid zooids, medusoids never develop .
ing into complete medusae.......... Siphonophorae

Hydromedusae

The term hydromedusae is used here in the sense
of “the medusae of the Hydrozoa” and comprises both
Hydroidomedusa and Automedusa, without having a
formal taxonomic rank. The key is just an identifica-
tion tool, and is not intended to reflect phylogeny.

1. Without statocysts and gonads on manubrium .2
— With gonads on radial canals and, usually

ectodermal StatOCYSES.....ccuveervvrerveerieeeieeeieeenns 3
— Statocysts ecto-endodermal, with endodermal
AXIS ceeiiiiieieeeee e 4

2. “Gonads” on manubrium, occasionally
extending for a short distance along basal region
of radial canals; marginal tentacles solid or hol
low; usually with tentacular bulbs; umbrella
generally entire; with radial and circular canals;
sense organs, where present, ocelli; umbrella typ-
ically bell-shaped; with hydroid stage ................

..................................................... Anthomedusae

3. “Gonads” exclusively on manubrium; tentacles

solid, above exumbrellar margin; with or without
tentacular bulbs; umbrella lobed, divided by
peronial grooves or similar structures; with radi
al canals, circular canal as a solid core of
endodermal cells; umbrella roughly hemispheri-
cal; hydroid stage unknown .............. Laingiidae.
“Gonads” on radial canals, exceptionally
contiguous with base of manubrium; marginal
tentacles usually hollow; with tentacular bulbs;
umbrella entire; with radial and circular canals;
sense organs, when present, statocysts formed
exclusively by the velar ectoderm, open or
closed, sometimes cordyli, rarely ocelli;
umbrella usually flattened; with hydroid stage...
.................................................... Leptomedusae.

. “Gonads” on radial canals; marginal tentacles

solid (a mixture of solid and hollow tentacles in
Geronyidae); without tentacular bulbs;
exumbrella entire; with an exumbrellar marginal
cnidocyst ring; with radial and circular

canals; statocysts as free marginal clubs,
usually free, rarely enclosed by exumbrellar
ectoderm; umbrella tall to hemispherical

; without hydroid stage.............. Trachymedusae.
“Gonads” on manubrium (often on

manubrial pouches); primary tentacles

solid, above exumbrellar margin, sometimes
secondary, marginal tentacles; without
tentacular bulbs; umbrella lobed, divided

by peronial grooves; usually without

radial canals; circular canal, when present,
jagged, in form of peripheral system;

statocysts usually as free marginal

clubs; umbrella typically flatter than an
hemisphere, with a central lens-shaped mass

of mesoglea; without true hydroid stage.............
.................................................... Narcomedusae.
“gonads” on radial canals, exceptionally on
manubrium; marginal tentacles hollow; without
tentacular bulbs; umbrella entire; with radial and
circular canals; with statocysts enclosed into the
mesoglea near ring canal or in the velum; with
hydroid stage.........cccceevveevueeneene. Limnomedusae.
“Gonads” on manubrium, between ectoderm and
endoderm; tentacles solid, with or without ten-
tacular bulbs; umbrella entire or very reduced;
without radial and circular canals; statocysts
aboral or marginal; manubrium elongated,
terminating in a simple mouth-opening; without
hydroid stage........ccoceveerieneeneeneens Actinulidae.

FAUNA OF THE MEDITERRANEAN HYDROZOA 37



OUTLINE CLASSIFICATION Family Aequoreidae Eschscholtz, 1829

Family Aglaopheniidae
Marktanner-Turneretscher, 1890

Family Barcinidae Gili, Bouillon, Pages,

Palanques and Puig, 1999

Class Hydroidomedusae Claus, 1877
Subclass Anthomedusae Haeckel, 1879
Order Filifera Kuhn, 1913

Family Bougainvillidae Liutken, 1850
Family Bythotiaridae Maas, 1905.

(= Calycopsidae)
Family Clavidae McCrady, 1859
Family Cytaeididae L. Agassiz, 1862
Family Eucodoniidae Schuchert, 1996
Family Eudendriidae Agassiz, 1862
Family Hydractiniidae L. Agassiz, 1862
Family Niobiidae Petersen, 1979
Family Pandeidae Haeckel, 1879
Family Proboscidactylidae

Hand and Hendrickson, 1950
Family Protiaridae, Haeckel 1879
Family Ptilocodiidae Coward, 1909
Family Rathkeidae Russell, 1953
Family Rhysiidae Brinckmann, 1965
Family Russelliidae Kramp, 1957
Family Stylasteridae Gray,1847
Family Trichydridae Hincks, 1868

Order Capitata Khiin, 1913

Suborder Moerisiida Poche, 1914

Family Hydridae Linneaus,1758

Family Moerisiidae Poche, 1914

Family Protohydridae Allman, 1888
Suborder Sphaerocorynida Petersen, 1990
Family Sphaerocorynidae Prévot, 1959
Suborder Tubulariida, Fleming, 1828
Family Acaulidae Fraser,1924

Family Boreohydridae Westblad, 1937
Family Candelabridae de Blainville, 1830
Family Cladonematidae Gegenbaur, 1857
Family Corymorphidae Allman, 1872
Family Corynidae Johnston, 1836
Family Euphysidae Haeckel, 1879
Family Paracorynidae Picard,1957
Family Pennariidae McCrady, 1859
Family Tricyclusidae Kramp, 1949

Family Blackfordiidae Bouillon, 1984
Family Campanulinidae Hincks, 1868
Family Cirrholoveniidae Bouillon, 1984
Family Eirenidae Haeckel, 1879

Family Haleciidae Hincks, 1868

Family Halopterididae Millard, 1962
Family Hebellidae Fraser, 1912

Family Kirchenpaueriidae Stechow, 1921
Family Lafoeidae A. Agassiz, 1865
Family Laodiceidae Agassiz, 1862
Family Lovenellidae Russell, 1953
Family Malagazziidae Bouillon, 1984
Family Melicertidaec Agassiz, 1862

Family Mitrocomidae Haeckel, 1879 (part);

Torrey, 1909
Family Orchistomatidae Bouillon, 1984
Family Phialellidae Russell, 1953
Family Plumulariidae Agassiz, 1862
(Hincks, 1868)
Family Sertulariidae Lamouroux, 1812
Family Syntheciidae Marktanner-
Turneretscher, 1890
Family Teclaiidae Bouillon, Pages, Gili,
Palanques, Puig and Heusner, 1999
Family Thyroscyphidae Stechow, 1920
Family Tiarannidae Russell, 1940
Family Tiaropsidae Boero, Bouillon and
Danovaro, 1987

Order Proboscoida Broch, 1910

Family Campanulariidae Jonhston, 1836
Family Phialucidae Bouillon, 1984

Subclass Limnomedusae Kramp, 1938

Family Armorhydridae Swedmark and
Teissier, 1958

Family Microhydrulidae Bouillon and
Deroux, 1967

Family Olindiidae Haeckel, 1879

Family Tubulariidae Fleming, 1828
Suborder Zancleida Russell, 1953

Family Cladocorynidae Allman, 1872

Family Porpitidae Goldfuss, 1818

Family Rosalindidae Bouillon, 1985

Family Zancleidae Russell, 1953
Subclass Laingiomedusae Bouillon, 1978

Family Laingiidae Bouillon, 1978
Subclass Leptomedusae Haeckel, 1866 (1879)

Order Conica Broch, 1910

Subclass Siphonophorae Eschscholtz, 1829
Order Cystonectae Haeckel, 1887
Family Physaliidae Linnaeus, 1758
Family Rhizophysidae Brandt, 1835
Order Physonectae Haeckel, 1888
Family Agalmatidae Brandt,1835
Family Apolemiidae Huxley, 1859
Family Athorybiidae Huxley, 1859
Family Forskaliidae Haeckel, 1888
Family Physophoridae Eschscholtz, 1829
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Order Calycophoridae Leuckart,1854
Family Abylidae Agassiz,1862
Family Clausophyidae, Totton 1965
Family Diphyidae Quoy and Gaimard, 1827
Family Hippopodiidae Kolliker, 1853
Family Prayidae Kolliker, 1853
Family Sphaeronectidae Huxley,1859
Subclass Actinulidae Swedmark and Teissier, 1959
Family Halammohydridae Remane 1927
Family Otohydridae Swedmark and Teissier,
1958
Subclass Narcomedusae Haeckel, 1879
Family Aeginidae Gegenbaur, 1857, emend.
Maas, 1904
Family Cuninidae Bigelow, 1913
Family Solmarisidae Haeckel, 1879
Subclass Trachymedusae Haeckel, 1866 (1879)
Family Geryoniidae Eschscholtz, 1829
Family Halicreatidae Fewkes, 1886
Family Petasidae Haeckel, 1879
Family Ptychogastriidae Mayer, 1910
Family Rhopalonematidae Russell, 1953
Class Polypodiozoae Raikova, 1988
Family Polypodiidae Poche, 1914

SYSTEMATICS

Class HYDROIDOMEDUSA Claus, 1877
Subclass ANTHOMEDUSAE Haeckel, 1879

Hydroid: typically athecate, without a rigid perisar-
cal theca covering the hydranth body, a gelatinous or
membranous pseudohydrotheca may sometimes cover
the hydranth base, adhering closely to the ectoderm.

Medusa: typically bell-shaped, with ‘“gonads”
confined on manubrium, sometimes extending on
the most proximal parts of the radial canals; margin-
al sense organs, if present, ocelli, never statocysts or
cordyli; marginal tentacles peripheral, hollow or
solid, with tentacular bulbs (except for most of the
Bythotiaridae, Eugotoea petalina, and Rhabdoon
singulare); sexual reproduction through a complex
planula stage with interstitial cells, neural cells,
cnidoblasts and one or two types of glandular cells.
Cnidome normally including desmonemes.

The Anthomedusae are divided into two orders:
the Filifera (with cnidome including desmonemes and
euryteles) and the Capitata (with cnidome including
stenoteles). The name Filifera refers to the filiform
tentacles of the hydroid stage, whereas the name Cap-
itata refers to the mostly capitate tentacles of hydroids.

Order FILIFERA Kiuhn, 1913

Hydroid: hydranths with filiform tentacles
(except in the dactylozooids of the Ptilocodiidae).

Medusa: with “gonads” forming separated inter-
radial, adradial or perradial longitudinal masses on
the walls of the manubrium (exceptionally encir-
cling entire manubrium). Mouth either with four
simple or complex lips, or circular, surmounted by
oral manubrial tentacles. Marginal tentacles solid or
hollow. Cnidome including usually desmonemes
and microbasic euryteles, never stenoteles. Planulae
having only one type of ectodermal glandular cells:
spumous cells.

Key to hydroid stages of the filiferan families

1. Hydranth with trumpet shaped hypostome ........

........................................................ Eudendriidae
— Hydranth with conical or rounded hypostome .2
2. Colonies with hydrorhiza forming a massive

calcareous coenosteum .................. Stylasteridae
— Colonies without massive calcareous

COCTIOSTEUITL .eenvieanereenireeniieenireenireesteesbeesbeeenne 3
3. Dactylozooids usually present ..........cccceuneee.. 4
— Dactylozooids absent .......c..cccceveereeneeneennen. 7
4. Hydranth with tentacles ..........cccoccevvieenieennee. 5
— Hydranth without tentacles .......... Ptilocodiidae
5. Hydranth with two tentacles Proboscidactylidae
— Hydranth with more than two tentacles .......... 6
6. Gonophores as non styloid fixed sporosacs, as

eumedusoids or free medusae, produced on
gonozooids only; dactylozoids when present
naked ....cooveeiiiniiee, Hydractiniidae
— Gonophores styloid, gonads inside hydranth
walls; dactylozooids covered entirely or partially

DY PerisSarc ......ccceevveenveenieenieeeieene Rhysiidae
7. Tentacles in distal (oral) whorls only............... 9
— Tentacles in several whorls over the body or

scattered over the entire body ........cc.ccceeueennen. 8

8. Hydranth with tentacles scattered all over the
body (exceptionally with nematothecae =
Merona), colonies erect or stolonal; gonophores
never developed on hydranth body...... Clavidae

— Hydranth with up to five irregular whorls of
filiform tentacles; sessile; hydrorhiza forming a
plate giving rise to unbranched colonies living in
the prebranchial cavity of ascidians....................
...................................................... Bythotiaridae

9. Colonies generally erected; polyps usually with a
pseudohydrotheca covering partially or totally
the body and tentacles; hypostome surrounded
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by one or more whorls of distal tentacles ...........
................................................. Bougainvilliidae
— Colonies stolonal.........ccccceeveeceeneneneecienenne. 10
10.Hydranth usually with base surrounded by a
collar-like tube of perisarc or with a thin basal
mucous-like perisarc structure..........c......c...... 11
— Hydranth with completely free base or with the
body entirely covered with a mucous

pseudohydrotheca .......cccceeeeueenneenen. Pandeidae
11.Hydrocaulus with a conspicuous cylindrical
PETiSarc tube .....eeveeiieiieiieeeeee e 12

— Hydranth with a reduced basal perisarcal cup ....
........................................................................ 13
12.Hydranth almost completely retractable in his
perisarcal tube, when contracted only the tips of
the tentacles show beyond the edge of the tube;
hydranth very slender and extensible; with one
amphicoronate whorl of 6 filiform tentacles.......
......................................................... Trichydridae
— Hydranth only partially retractable in his
perisarc tube, very slender, elongated,
cylindrical, with one whorl of about 10 long
filiform tentacles with irregular clusters of large
cnidocysts alternating with the tentacles;
cnidome containing, among other cnidocysts
merotrichous isorhizas...................... Protiaridae
13.Hydranth with one more or less regular whorl of
oral tentacles or with two closely alternating oral
whorls; surrounding a conical hypostome;
perisarcal collar where present chitinous, small,
cup-shaped or vase-like, reproduction by
medusa buds or fixed sporosacs......... Cytaeidae
— Hydranth with a single distal whorl of threadlike
tentacles surrounding a rounded hypostome; with
hydranth base surrounded by a gelatinous,
mucous perisarcal structure; reproduction by
medusa buds arising from hydrorhiza or more
rarely from the base of hydranth...... Rathkeidae

Key to the filiferan families, medusa stage

1. Medusae with hollow tentacles; ocelli, when
present, abaxial; mouth simple, lips usually
without specialised cnidocyst armed structures,
without oral tentacles (except Russsellidae).... 2

— Medusae with solid tentacles; ocelli, when
present, adaxial; mouth either with simple lips,
or with oral solid tentacles armed with cnidocyst
clusters or presenting oral arms armed with
cnidoCyst CIUSLETS ...vevvereeeiiierieeieicsceiceecee 7

2. Marginal tentacles without basal bulbs or
swellings, terminated in a terminal cnidocyst
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CIUSEET . Bythotiaridae
— Marginal tentacles usually with basal bulbs,
without terminal cnidocyst clusters or capitations

.......................................................................... 3
3. With branched or divided radial canals............ 4
— With undivided radial canals...........cccceunnn....e. 5

4. With two simple and two bifurcated radial
canals; tentacular bulbs develop into medusae ...
............................................................ Niobiidae

— With 4-6 branched radial canals, exumbrella with
exumbrellar cnidocyst tracts; manubrium with
radial gastric pouches; usually with no circular
canal; without rudimentary bulbs........................
.............................................. Proboscidactylidae

5. With 4 unbranched oral tentacles, without
terminal clusters of cnidocyst, situated above
mouth OPening .......ccecceeeeveerveenneenne Russellidae

— Without oral tentacles........cccccoeceeveeneeneeneennen. 6

6. With 4 radial canals; with only 4 marginal
tentacles in adults and without rudimentary
bulbs; cnidome with merotrichous isorhizas.......
.......................................................... Protiaridae

— With two or more tentacles in adults; with 4
unbranched radial canals (rarely 8, Octotiara);
manubrium usually without radial gastric
pouches (except Annatiara) with or without
rudimentary bulbs; cnidome without

merotrichous isorhizas ...........cc..cc..c... Pandeidae
7. With oral tentacles..........ccceeeeveeieeiennenieniens 8
— Without oral tentacles..........ccoeceeveeveeneeneennen. 9
8. With oral tentacles simple, situated on/or very

near mouth rim........ccccecevvenecnnenn. Cytaeididae
- With oral tentacles simple or branched, distinctly

inserted above mouth rim........ Bougainvilliidae
9. Mouth with 4 distinct lips .......cccooveeveeeneeennne. 10

— Mouth with 4 inconspicuous lips, each
containing a group of about 100 cnidocysts .......
...................................................... Eucodoniidae

10.Lips simple, without cnidocyst clusters ......... 11

— Mouth armed with cnidocyst clusters ............ 12

11.Tentacles in groups, 4-8 simple radial canals .....
............................................ Australomedusidae*

— Tentacles solitary; 4 radial canals with usually
fine, branched, anastomosing centripetal canals.
....................................................... Trichydridae

12.Mouth rim and lips covered with a continuous
row of cnidocyst clusters along their margin......
.............................................................. Clavidae

— Mouth lips elongated to form perradial mouth
arms with one or many distinct cnidocyst clusters
........................................................................ 13

13.With exumbrellar didermic centripetal canals or



rows of refringent spots issuing from a marginal
CnNidOCYSt TINE ..vveeeveeeieeeieeieeee. Ptilocodiidae

— Without didermic exumbrellar centripetal canals
or refringents spot rows, without marginal

CNIAOCYSE TINE ..vveeiieeiieeiee e 14
14.Marginal tentacles solitary ......... Hydractiniidae
— Marginal tentacles in 8 groups......... Rathkeidae

* not represented in Mediterranean Sea.
Family BOUGAINVILLIIDAE Liutken, 1850

Hydroid: colony stolonal or erect, branched or
unbranched, monosiphonic or polysiphonic; perisarc
firm, terminating either at base of hydranths or
forming a pseudohydrotheca; hydranths with one or
more definite whorls of filiform distal tentacles,
more or less close-set beneath conical hypostome;
gonophores as free medusae or fixed sporosacs
developing mostly on hydrocauli, hydrocladia,
occasionally on hydrorhiza and rarely from modi-
fied hydranths.

Medusa: usually bell-shaped; manubrium short;
mouth simple, circular, with simple or dichotomous-
ly branched oral tentacles, inserted distinctly above
mouth rim and armed with cnidocyst clusters; 4
radial canals and circular canal; marginal tentacles
solid, either solitary or in clusters, borne on 4, 8, or
16 tentacular bulbs; “gonads” on manubrium, either
forming a continuous ring or on adradial, interradial
or perradial axes; adaxial ocelli absent or present.

Remarks: the Bougainvilliidae comprise genera
with well known free medusae and an assemblage
of hydroid-based genera with fixed gonophores
bearing one or more whorls of filiform tentacles
beneath hypostome. As the reduction of free
medusae to fixed gonophores may have occurred
several times independently during the evolution of
the Bougainvilliidae, it is impossible to refer pae-
domorphic species to any presently known medusa
genus. Many of the hydroids of those genera have
an almost similar morphology and few reliable
diagnostic characters; they have been lumped and
separated several times according to the different
criteria. Furthermore, most bougainvilliid hydroids
are not distinguishable from the presently known
Pandeidae hydroids and, paradoxically, no hydroid
species with fixed sporosacs has been described in
this family (see Pandeidae). It is thus not to exclude
that some of the Bougainvilliidae genera with fixed
sporosacs could in fact belong to Pandeidae, or
even to the Clavidae. Rees (1938) re-erected the
genus Rhizorhagium Sars, 1874 for all the

unbranched colonial bougainvilliid polyps with
pseudohydrotheca not enveloping the tentacles,
with one whorl of tentacles and with fixed
sporosacs. Millard (1975) followed by Bouillon
(1985) mistakenly included Parawrightia as syn-
onym of Rhizorhagium. Calder (1988) proposed a
division of the Bougainvilliidae into four sub-fami-
lies, the Pachycordylinae, Rhizorhagiinae, Bimeri-
inae, Bougainvilliinae according to one or more of
the following hydroid characters: presence of
pseudohydrotheca, form of the hypostome (nipple-
shaped, dome-shaped), number of tentacle whorls,
position of gonophores. Since the systematic value
of some of these characters is questionable even at
the generic level, this separation in sub-families is
not adopted here. The pseudohydrotecae can cover
hydranth body and a variable proportion of the ten-
tacles as in the genera Bimeria, Koellikerina and
Thamnostoma or extend only around hydranth as in
the other Bougainvillidae genera. Calder’s distinc-
tion between subfamilies based on the shape of the
hypostome, dome-shaped in a subfamily Pachy-
cordylinae nipple-shaped in the Rhizorhagiinae is
nor very convincing. The hypostome shape being
very variable, depending upon the degree of expan-
sion, of contraction of the concerned specimen; it is
also linked to stade of feeding, fixation etc. and,
several members of the Rhizorhagiinae does not
have a nipple-shaped hypostome and have so to be
redistributed into other doubtful resurrected genera
like Gravelya and Aselomaris not conform to the
Calder’s definition of the subfamily. It seems
preferable to refrain the splitting the Bougainvilli-
dae with fixed sporosacs into to many genera and
we follow here with some slight modifications Rees
suggestion (see key below) hoping for the proposal
of a more natural classification. This seems not very
realistic, if not impossible, without the help of mol-
ecular biology. The bougainvilliids with fixed
sporosacs and one single whorl of tentacles could
even been grouped into two genera only Bimeria
with pseudohydrotheca covering part or all of the
tentacles and Garveia with pseudohydrotheca
extending only on hydranth body; the main differ-
ences between Rhizorhagium and Garveia are tenu-
ous: unbranched colonies in Rhizorhagium or
branched in Garveia.

References: Wedler and Larson (1986); Calder
(1988); Pages, Gili and Bouillon (1992); Bouillon
(1995, 1999); Migotto (1996); Schuchert (1996);
Bavestrello et al. (2000); Bouillon and Barnett
(1999); Bouillon and Boero (2000).
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Key to hydroids

1. Pseudohydrotheca absent ............cccceeveeneennne 7
— Pseudohydrotheca present..........cceceeeeieeennennee. 2
2. Pseudohydrotheca covering tentacle bases ...... 3
— Pseudohydrotheca not covering tentacle bases ...

.......................................................................... 4

3. Colonies producing fixed sporosacs...... Bimeria
— Colonies producing free medusae .. Koellikerina
4. Gonophores developing into free medusae.........

...................................................... Bougainvillia
— Gonophores not developing into free medusae...

5. Gonophores borne on blastostyles and producing
SWIMMInNg SPOrOSACS.......ccvveereveereveennnes Dicoryne
— Gonophores borne on pedicels and producing
fixed SPOTOSACS ...eevuvieririeiiieeiieeiie e 6
6. Hydrocauli branched, hypostome dome-shaped
............................................................... Garveia
— Hydrocauli rarely branched, hypostome
nipple-shaped........c.cccooeviineneen. Rhizorhagium
7. Hydranth with one whorl of tentacles; fresh
water animalS........cccoevvvecenenenneenns Velkovrhia
— Hydranth with 2-4 alternating close whorls of
tentacles; marine animals ............. Pachycordyle

Key to medusae

1. Oral tentacles simple unbranched .................... 2
Oral tentacles dichotomously branched............ 3
With 4 radial canalS........cccoceeeeeeennenenn Nubiella
With 8 radial canals ..........cccooveevieenieenne. Lizzia
With solitary marginal tentacles .. Thamnostoma
With marginal tentacles in 4 or 8 groups......... 4
With marginal tentacles in 4 perradial groups ....
...................................................... Bougainvillia
— With marginal tentacles in 8 groups, 4 perradial,

4 interradial ........ccocoevieiinininnenn, Koellikerina

I w1

»

Genus Bimeria Wright, 1859

Hydroid: colonies stolonal or with erect
branching hydrocauli; stem with firm perisarc
enveloping hydranth, extending as a pseudohy-
drothecal sheath over proximal portion of tenta-
cles; hydranths ovoid to vasiform, hypostome
dome-shaped, sometimes with a preoral cavity
(i.e., Bimeria rigida), with one or two close oral
whorls of tentacles; gonophores as fixed
sporosacs, completely invested in perisarc on
hydrorhiza and branches.

Reference: Calder (1988).
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Bimeria vestita Wright, 1859
(Fig. 25A-C)

Colonies yellowish composed of hydrocauli erect,
up to 30 mm high, monosiphonic and usually scarce-
ly branched, with monopodial growth. Perisarc of the
stem with several groups of 4-5 annuli along its
length; hydrocladia roughly alternate, not in the same
plane, annulated basally. Hydranth at the extreme of
branches, partially covered by perisarc, these forming
sheaths over basal parts of tentacles; 10-20 tentacles.
Gonophores borne on stem and branches, on annulat-
ed pedicels, covered of gelatinous perisarc; male
ovoid, with branching spadix; female ovoid to spher-
ical, containing one ovum, which lack the perisarc
when mature; colonies dioecious.

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Known seasonality: 7, 10-5.

Distribution: cosmopolitan species.

References: Picard (1958b); Millard (1975);
Ramil and Vervoort (1992a); Boero and Bouillon
(1993); Altuna (1994); Medel (1996); Avian et al.
(1995); Medel and Lopez-Gonzalez (1996).

Genus Bougainvillia Lesson, 1830

Hydroid: colony usually erect, branched or
unbranched, more rarely stolonal; perisarc terminat-
ing at base of hydranth or extending upwards as a
pseudohydrotheca; hydranth fusiform to clavate,
hypostome dome-shaped, with one distal whorl of
tentacles, never enveloped by the pseudohydrothe-
ca. Gonophores as free medusae, arising singly or in
clusters from hydrocaulus, hydrocladia or
hydrorhiza.

Medusa: 4 perradial clusters of identical solid
marginal tentacles; 4 perradial oral tentacles
dichotomously branching in normally developed
medusae; “gonads” on manubrium, adradial, interra-
dial or, rarely, perradial; with or without ocelli.

References: Calder (1988, 1993); Bouillon
(1995); Schuchert (1996).

One doubtful medusa species with simple
unbranched oral tentacles has been described from
Mediterranean: Bougainvillia multicilia (Haeckel,
1879). (See Diagnosis below).

Key to hydroids

1. Hydrocauli monosiphonic; perisarc slightly
wrinkled throughout..................... B. britannica.



— Hydrocauli monosiphonic or polysiphonic often
infested by detritus; wrinkled at base of
hydrocladia.........ccoocevoenieniiniineen, B. muscus

Key to medusae

1. Marginal tentacles with adaxial ocelli ............. 2

— Marginal tentacles without ocelli; two to four
tentacles per marginal bulb, basal trunk of oral
tentacles very long .........cccccue.e.. B. aurantiaca

2. Basal trunk of the oral tentacles very short,
almost divided 5 or 6 times immediately from
base; manubrium remarkably flat, quadrangular
..................................................... B. platygaster

— Basal trunk of oral tentacles long..................... 3
3. Manubrium short and broad................c............ 4
— Manubrium elongated narrow ...........ccccceeeneee 5
4. Oral rentacles divided 1-2 times (rarely 3);

marginal bulbs with 3-4 (rarely more) tentacles;
ocelli round; male «gonads» extending
cross-wise on subumbrella................. B. muscus
— Oral tentacles divided 4-6 times; marginal bulbs
with about 30 tentacles; ocelli as narrow
transversal lines.........ccceeeeveennenne B. britannica
5. Manubrium with a long, narrow throat which
project beyond velar opening; marginal bulbs
with 4 very short tentacles; walls of umbrella thin
..................................................... B. maniculata
— Manubrium flask-shaped, about half as long as
bell cavity; walls of umbrella thick; marginal
bulbs with 8 long tentacles; frequently with
medusa buds on manubrium................. B. niobe

Bougainvillia aurantiaca Bouillon, 1980
(Fig. 25D)

Medusa: umbrella up to 1.9 mm, bell-shaped,
mesoglea slightly thicker at the apex; manubrium
conical, half to two thirds of subumbrellar cavity;
with a very slight peduncle; oral tentacles with very
long basal trunk and branching 2 to 3 times;
«gonads» as interradial pads; tentacular bulbs broad,
hemispherical with 2 to 3 marginal tentacles; no
ocelli; marginal bulbs and «gonads» coloured in
orange in living animals.

Hydroid: unknown.

Records from Mediterranean: eastern Mediter-
ranean.

Known seasonality: 4-5.

Distribution: Indo-Pacific, Mediterranean.

References: Bouillon (1980); Goy et al. (1988, 1990,
1991); Boero and Bouillon (1993); Schuchert (1996).

Bougainvillia britannica (Forbes, 1841)
(Figs. 25E-H)

Hydroid: colonies with erected stems, not much
branched and not densely distributed arising from a
large meshed network of tubular stolons; hydrocauli
and hydrocladia branches monosiphonic, their slight-
ly transversally wrinkled perisarc, investing adult
hydranths till tentacular level, forming cup-like
pseudohydrothecae, expended hydranths extending
well beyond pseudhydrothecae; hydranth terminal on
hydrocauli and hydrocladia, club-shaped, with short
conical hypostome, with up to 14 amphicoronate fili-
form tentacles. Medusa buds borne singly or in clus-
ters on branched stalks arising from hydrocauli and
hydrocladia; globular at maturity.

Medusa: umbrella 12 mm high, 10 mm wide,
mesoglea thick, umbrellar cavity spacious, umbrella
margin square; without gastric peduncle; manubri-
um short and broad, cross-shaped in transversal sec-
tion; 4 oral tentacles with long basal trunk, in distal
part divided 4-6 times with small terminal knobs;
«gonads» adradial; marginal bulbs triangular, about
half as broad than intervals, each provided with
about 30 thin tentacles; with linear ocelli, adaxial on
base of each tentacle.

Records from Mediterranean: Black Sea, hydroid
form only?

Seasonality: ?

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean, Black Sea.

References: Thiel (1935); Russell (1953, 1970);
Kramp (1961); Vannucci and Rees (1961); Edwards
(1964, 1966b); Cornelius and Ryland (1990); Boero
and Bouillon (1993).

Bougainvillia maniculata Haeckel 1864
(Fig. 25I)

Medusa: umbrella 1.5 mm high and wide, almost
spherical, with thin walls; manubrium flask-shaped
with narrow base and long narrow throat tube pro-
jecting beyond velar opening; oral tentacles with
long trunks, divided twice; «gonads» interradial;
marginal bulbs small, globular, each with short fin-
ger-shaped tentacles; ocelli large. Only seen by
Haeckel, considered by Mayer (1910) as a degener-
ated form and doubtful species.

Hydroid: unknown.

Records from Mediterranean: western Mediterranean.

Known seasonality: 3-4. Endemic of the Mediter-
ranean Sea.
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References: Haeckel (1864); Kramp (1959a,
1961); Mayer (1910); Boero and Bouillon (1993).

Bougainvillia multicilia (Haeckel, 1879)

Medusa: umbrella 6 mm high, 5 mm wide, with
thin walls; manubrium globular to flask-shaped,
with constricted base; without gastric peduncle; oral
tentacles simple, unbranched! adradial «gonads»;
marginal bulbs kidney shaped, with 10-12 tentacles,
each with a red ocelli. Only seen by Haeckel, con-
sidered by Kramp (1955, 1959a, 1961) as a doubtful
species.

Hydroid: unknown.

Records from Mediterranean: Strait of Gibraltar.
Seasonality: 3.

Distribution: endemic of the Mediterranean Sea.

References: Kramp (1955, 1959a, 1961); Boero
and Bouillon (1993).

Bougainvillia muscus (Allman, 1863)
(Figs. 25J-K, 26A-B)

Hydroid: colonies arising from a irregular net-
work of tubular stolons; hydroids variable in growth
and form, from dwarf non-fascicled little-branched
colonies to tall, tree-like colonies with profusely,
irregularly, branched fascicled hydocauli; perisarc
corrugated at base of hydrocladia thinning out over
hydranths forming a thin pseudohydrothecae much
variable in development; perisarc of hydrocauli and
hydrocladia often infested by various detritus;
hydranths cylindrical to fusiform, terminal on
hydrocauli and hydrocladia; hypostome short, coni-
cal; with up to 20 amphicoronate filiform tentacles;
medusa buds on moderately long stalks, arising
singly or in groups on hydrocladia just below the
hydranths.

Medusa: umbrella 2-3.5 mm wide and high, semi-
globular, mesoglea fairly thick; manubrium bulbous,
half of subumbrellar height; oral tentacles fairly long,
divided 1-2 (rarely 3-4) times; 4 interradial «gonads»
reaching perradii, globular in females and prolonged
along perradial side of peduncle in males; marginal
bulbs small, with 3-5 (rarely 6-9) long marginal ten-
tacles; ocelli round; mature eggs covered with a layer
of cnidocysts (microbasic euryteles).

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic.

Known seasonality: present all the year.

Distribution: Atlantic, Indo-Pacific, Mediter-
ranean, Arctic.
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References: Russell (1953, 1970a); Picard
(1958b); Kramp (1961), Vannucci and Rees (1961);
Edwards (1964; 1966b); Berhaut (1970); Goy
(1973b); Schmidt and Benovic (1977, 1979);
Dowidar (1983); Gili (1986); Benovic and Bender
(1987); Brinckmann-Voss (1987); Calder (1988);
Goy et al. (1988, 1990, 1991); Boero and Bouillon
(1993); Watson (1994); Avian et al. (1995); Ballard
and Myers (1996); Benovic and Lucic (1996);
Medel and Lopez-Gonzilez (1996); Schuchert
(2001a); Pena Cantero and Garcia Carrascosa
(2002).

Bougainvillia niobe Mayer, 1894
(Fig. 26C)

Medusa: umbrella 7 mm high, Smm wide, with
vertical sides and flat rounded apex, umbrella walls
thick; without gastric peduncle; manubrium flask-
shaped; cross-shaped in transversal section, about
half as long as umbrellar cavity; oral tentacles with
long basal trunks, divided 4 times distally; medusa
buds from eight radial side of manubrium; 8 adradi-
al «gonads»; marginal bulbs oval, each with 8 tenta-
cles, ocelli dark.

Hydroid: unknown.

Records from Mediterranean: eastern Mediter-
ranean (as B. platygaster).

Known seasonality: ?

Distribution: Atlantic; Mediterranean.

References: Kramp (1959a, 1961); Goy et al.
(1988, 1990, 1991); Boero and Bouillon (1993).

Bougainvillia platygaster (Haeckel, 1879)
(Fig. 26D)

Medusa: umbrella up to 12 mm wide and high,
globe-shaped to cubical, with thick walls and flat
top; exumbrella with perradial notches; manubrium
quadrangular, very flat and broad, 4 times as wide
than high; oral tentacles divided 5-6 times almost
from base; «gonads» flat, as interradial pads; mar-
ginal bulbs small but broad, triangular, with 10-13
short tentacles; ocelli crescent-shaped; medusa buds
produced directly from manubrium or from poly-
poid structures developed on manubrium.

Hydroid: unknown.

Records from Mediterranean: western Mediter-
ranean (Bouillon, pers. obs.)

Known seasonality: 5.

Distribution: Atlantic, Indo-Pacific, Mediter-
ranean.



References: Kramp (1961); Winkler (1982);
Pages et al. (1992), Boero and Bouillon (1993);
Bouillon (1995b).

Genus Dicoryne Allman, 1859

Hydrocaulus erect, branched or unbranched;
perisarc conspicuous, terminating on or below
hydranth body, never continued over tentacles base;
hydranths with one distal whorl of filiform tentacles;
gonophores on gonozooids (blastostyles) and
released as free-swimming styloid sporosacs, flagel-
lated and provided with one or two tentacles arising
from their proximal, originally attached end.

Reference: Schuchert (1996, 2001a).

1. Hydranth with about 12 tentacles; released
sporosacs with single ciliated process.................
....................................................... D. conybeari

— Hydranth with up to 16 tentacles; released
sporosacs with two ciliated processes.................
......................................................... D. conferta.

Dicoryne conferta (Alder, 1856)
(Fig. 26E-G)

Colonies up to 25 mm growing on gastropod
shells; hydrorhiza reticulate, without spines,
clothed with perisarc, giving rise hydrocauli
monosiphonic, unbranched or irregularly
branched; axis increasing in diameter from base
to distal end, clothed with thick perisarc which
terminates below hydranth. Branches living stem
at acute angle. Perisarc wrinkled, especially
basally. Hydranth with one whorl of 10-13 fili-
form tentacles. Blastostyles borne on stem or on
hydrorhiza, they are modified polyps without
mouth or tentacles, but with a long and extensile
hypostome with cnidocysts; gonophores in a
dense cluster below hypostome; colonies dioe-
cious. Gonophores as free-swimming, ciliated
sporosacs with two tentacles basally; the female
containing two eggs.

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Distribution: north Atlantic from Arctic to the
Mediterranean; but also recorded in South-Africa.

References: Broch (1916) as Bouigainvillia
conferta; Millard (1975); Boero and Bouillon
(1993); Altuna (1994); Avian et al. (1995);
Medel and Lopez-Gonzilez (1996); Schuchert
(2001a).

Dicoryne conybeari (Allman, 1864)
(Fig. 27A)

Colonies encrusting, living on gastropod shells,
hydrorhiza anastomosing, giving rise single stalked
hydranths or monosiphonic and branched stems up
to 10 mm; branching irregularly acute; perisarc
pale brown, transversely wrinkled, distending
slightly distally. Hydranths pale brown, slightly
dilated above, tentacles straight, up to 12 in one
amphicoronate circlet, upper ones the longer, con-
tracting partly within perisarc tube. Gonophores
ovoid, on blastostyles borne on stolon and bearing
cnidocysts distally, releasing sporosacs with one
ciliated process.

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Distribution: northeastern Atlantic; Mediter-
ranean.

References: Motz-Kossowska (1905); Cornelius
and Ryland (1990); Boero and Bouillon (1993);
Avian et al. (1995); Avian et al. (1995); Medel and
Lopez-Gonzélez (1996).

Genus Garveia Wright, 1859

Hydrocaulus erect and branched, monosiphonic
or polysiphonic; hydranth fusiform, hypostome
dome-shaped, conical, surrounded by one distal
whorl of tentacles; pseudohydrothecae covering
polyp base but not extending over tentacles;
gonophores as fixed sporosacs, borne on pedicels on
hydrocauli or on hydrorhiza.

Reference: Calder (1988).

1. Branches adnate to the main axis basally ...........

............................................................. G. grisea
— Branches separated of the main axis for all their
Iength ...cooeiiiiiiii e 2

2. Hydrocauli monosiphonic, up to 12cm. high,
regularly branched, hydrocladia on short
intervals and densely branched .. G. franciscana

— Hydrocauli polysiphonic basally, up to 4 cm.
high, not with a regular branching appearance,
hydrocladia at irregular intervals and not densely
branched.........cocevvevininiicininicenns G. nutans

Garveia franciscana (Torrey, 1902)
(Figs. 27B-D)

Colonies erect and branched, up to 12 cm high;
hydrocauli monosiphonic, thick, wrinkled and with
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several annuli at the beginning of branches; perisarc
pale brown. Hydrocladia lateral and alternate, at
acute angle with the axis, alternately branched;
polyps borne on pedicels at secondary branches.
Hydranth fusiform surrounded basally by a pseudo-
hydrotheca, hypostome conical, 14-16 filiform ten-
tacles in one whorl. Colonies dioecious, gonophores
fixed sporosacs borne on short pedicels below the
polyps, males ovoid and elongated, females spheri-
cal and smaller than males and containing 1-2 eggs.

Records from Mediterranean: eastern and west-
ern Mediterranean, Adriatic Sea.

Known seasonality: 9.

Distribution: cosmopolitan in temperate and
tropical waters.

References: Morri (1982, 1986); Gili (1986);
Boero and Bouillon (1993); Medel and Lopez-
Gonzalez (1996).

Garveia grisea (Motz-Kossowska, 1905)
(Figs. 27E)

Colonies erect and branched, up to 3 cm high;
hydrocauli monosiphonic or polysiphonic basally,
thick, without annulations, perisarc grey. Hydrocla-
dia alternate, adnate to the hydrocauli at their basal
portion, giving rise secondary hydrocladia with the
same disposition. Hydranth on secondary branches,
covered basally by a pseudohydrotheca, with 7-10
filiform tentacles in one whorl, hypostome conical.
Gonophores fixed sporosacs, borne on hydranth
pedicels, ovoid, isolated or paired; the female with
only one egg.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 10-6.

Reproduction: 10-1.

Distribution: endemic of the Mediterranean Sea.

References: Rossi (1961); Morri (1982); Boero
and Bouillon (1993); Medel and Lopez-Gonzalez
(1996); Medel (1996).

Garveia nutans (Wright, 1859)
(Figs. 27F-G)

Colonies about 25 mm high, composed of erect
and branched hydrocauli, polysiphonic basally,
branching mainly from alternate sides of stem.
Perisarc pale brown, irregularly wrinkled, thin and
becoming transparent under the hydranth, and form-
ing a pseudohydrotheca around its base. Polyp pear-
shaped, with 10-12 filiform tentacles. Gonophores
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ovoid with apical truncated point, grouped on mid-
region of stem and main major branches, borne on
short pedicels.

Records from Mediterranean: Adriatic, western
Mediterranean.

Distribution: boreal and temperate waters around
the world.

References: Leloup (1952) as Bimeria; Cornelius
and Ryland (1990); Ramil and Vervoort (1992a);
Boero and Bouillon (1993); Avian et al. (1995);
Medel and Lopez-Gonzalez (1996).

Genus Koellikerina Kramp, 1939

Hydroid: known only for K. fasciculata: colonies
arising from a creeping hydrorhiza formed by tubular
stolons; hydrocauli and hydrocladia erected,
branched and recovered by perisarc incrusted with
mud and various detritus; perisarc forming a wrinkled
pseudohydrothecae recovering hydranth and base of
the tentacles, living only hypostome free; hydranth
fusiform to pear-shaped, with conical hypostome,
with an irregular whorl of up to 14 filiform tentacles,
slightly knobbed at end; medusae bud stalked, borne
singly on hydrocauli and hydrocladia.

Medusa: Bougainvilliidae with 8 groups of mar-
ginal tentacles, 4 perradial and 4 interradial, all alike
in structure; with 4 oral perradial dichotomously
branched tentacles; «gonads» on manubrium in
adradial; interradial or perradial position; with or
without ocelli. The endoderm of the gastric cavity of
the Koellikerina presents numerous conspicuous
endodermal expansions sustained by a mesoglean
axis and containing excretory vacuoles (see Bouil-
lon, Boero and Seghers, 1988a).

Remark: the hydroids described as Thamnostoma
probably belong to the genus Koellikerina, see
Petersen and Vannucci (1960).

Koellikerina fasciculata (Péron and Lesueur, 1810)
(Figs. 27H-L)

Hydroid: see genus characters.

Medusa: umbrella 12 mm wide, 12 mm high,
barrel-shaped to bell-shaped, with flatly rounded
apex and thick walls; manubrium on short, broad
gastric peduncle with quadrangular base; oral tenta-
cles divided 7 times to form a dense network; 4 per-
radial horseshoe-shaped «gonads» with transverse
furrows; 4 radial canals; 8 marginal bulbs, each with
10-23 tentacles; with dark red adaxial ocelli at base
of each tentacle.



Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea; Black Sea.

Known seasonality: 3-7.

Distribution: Atlantic; Indo-Pacific (Red Sea,
Indian Ocean); Mediterranean; Antarctic.

References: Thiel (1935); Ranson (1936); Babnik
(1948); Petersen and Vannuci (1960); Goy (1973b);
Vannucci and Navas (1973a); Gili (1986); Brinck-
mann-Voss (1987); Gili et al. (1987, 1988); Pages et
al. (1992); Boero and Bouillon (1993); Benovic and
Lucic (1996); Avian et al. (1995); Medel and Lopez-
Gonzalez (1996).

Genus Lizzia Forbes, 1846

Medusa: Bougainvillidae with simple, unbran-
ched oral tentacles; with usually 8 marginal bulbs
(exceptionally 16, Lizzia fulgurans) each with one
solitary marginal tentacles or with unequal groups of
marginal tentacles.

Hydroid: unknown

1. With more than one marginal tentacle on each
marginal bulb and more tentacles on marginal
perradial bulbs than on interradial ones..............

......................................................... L. blondina

— With solitary marginal tentacles............c..c...... 2

2. With 4 oral tentacles; 8, sometimes 16 solitary
marginal tentacles ...........ccocceeeuennen. L. fulgurans

— With 8 oral tentacles, in four perradial pairs; 8
marginal solitary tentacles............... L. octostyla

Lizzia blondina Forbes, 1848
(Figs. 28A-D)

Medusa: umbrella 1-2 mm high and wide, semi-
globular, with fairly thick apex; manubrium, short,
cone-shaped, with quadrangular base; with a short
pyramidal gastric peduncle; 4 simple small oral ten-
tacles, each with one terminal knob of cnidocysts;
gonad interradial completely surrounding manubri-
um, ring-shaped; medusa buds on manubrium,
before the «gonads» are ripe; 8 marginal bulbs, 4
perradial bulbs with up to 3 tentacles, 4 interradial
bulbs never with more than one, frequently not all
tentacles developed; no ocelli.

Records from Mediterranean: western Mediter-
ranean; Adriatic Sea.

Known seasonality: 1-12.

Distribution: Atlantic, Mediterranean.

References: Kramp (1961); Berhaut (1970); Goy
(1973b); Schmidt and Benovic (1979); Castelld i

Tortella (1986); Gili (1986); Gili et al. (1987, 1988);
Boero and Bouillon (1993); Avian et al. (1995);
Benovic and Lucic (1996); Medel and Lopez-
Gonzalez (1996); Mills et al. (1996).

Lizzia fulgurans (A. Agassiz, 1865)
(Fig. 28E)

Medusa: umbrella 1 mm high, somewhat pyri-
form, mesoglea very soft and flexible; manubrium
small; with a well developed, fairly long, pyramidal
gastric peduncle, 1/3 umbrellar cavity; 4 simple oral
tentacles; medusa buds on interradial walls of
manubrium; 8, sometimes 16 marginal tentacles,
stiff, carried curled upward, one on each marginal
bulbs, no ocelli.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 6-7.

Distribution: Atlantic, Mediterranean.

References: Kramp (1961); Brinckmann-Voss
(1987); Boero and Bouillon (1993).

Lizzia octostyla (Haeckel, 1879)
(Fig. 28F)

Medusa: umbrella 0.4 mm high, 5 mm wide, with
bulging sides and low conical apex; manubrium on
a well developed peduncle; 8 simple knobbed oral
tentacles situated in pairs in the four perradial cor-
ners of the mouth tube; 4 swollen interradial
«gonads», medusa buds on manubrium; 8 short
equally developed marginal tentacles with small
basal bulbs, old specimens sometimes with addi-
tional tentacles on each perradial bulb; no ocelli.

Records from Mediterranean: western Mediter-
ranean; Adriatic Sea.

Known seasonality: 8-10.

Distribution: endemic of Mediterranean Sea.

References: Kramp (1961); Boero and Bouillon
(1993); Benovic and Lucic (1996).

Genus Nubiella Bouillon, 1980

Bougainvillidae with simple unbranched oral
tentacles; with 4 solitary marginal tentacles.

Nubiella mitra Bouillon, 1980
(Fig. 28G)

Medusa: umbrella 2.1 mm high, 1.6 mm wide,
mitre-shaped, with a thick conical apical mesoglean
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projection, lateral walls of umbrella of uniform
thickness, manubrium cylindrical, 2/3 umbrellar
cavity height; with a small gastric peduncle; mouth
circular, 4 oral tentacles with a rather large cnido-
cyst knob; radial and circular canal narrow;
«gonads» encircling completely the manubrium
except the most distal and proximal areas; 4 thin
solitary marginal tentacles, their distal half thicker
and armed with cnidocysts; marginal tentacular
bulbs small, spherical; no ocelli; medusary buds in
the aboral part of manubrium, immediately under
the gastric peduncle.

Hydroid: unknown.

Records from Mediterranean: eastern Mediter-
ranean.

Seasonality: ?

Distribution: Indo-Pacific; Mediterranean.

References: Bouillon (1980, 1985a, 1995a); Goy
et al. (1988, 1990, 1991); Boero and Bouillon
(1993).

Genus Pachycordyle Weismann, 1883
=Clavopsella Stechow, 1919a in part = Thieliana
Stepanjants, Timoshkin, Anokhin and Napara, 2000

Bougainvilliidae with well developed creeping
colonies, with branched or unbranched hydrocauli;
perisarc terminating at base of hydranth; hydranths
club-shaped to spindle-shaped, with 2-4 alternating
close whorls of filiform tentacles beneath hypos-
tome, hypostome dome-shaped. Gonophores borne
on stem, as fixed sporosacs or free eumedusoids
without marginal tentacles, mouth or oral tentacles,
radial canals or ring canal, seldom with velum,
manubrium simple surrounded by gonads, no sense

organs; they correspond to highly reduced
medusae, resembling medusoid forms of
siphonophores.

Remark: Pachycordyle has been include in the
subfamily Pachycordylinae by Calder (1988) that
Schuchert (2004) erected to the family level the
Pachycordylidae but is here maintained in the
Bougainvilliidae with which they present most
affinities.

References: Calder (1988); Stepanjants et al.
(2000); Schuchert (2004).

1. Gonophores as eumedusoids, distal end of
perisarc not distinctly double-layered and not
expanded .........ccovcveeriiieniinnieene. P. napolitanai

— Gonophores as sessile sporosacs, distal end of
perisarc double layered and expanded P. pusilla
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Pachycordyle napolitana Weismann, 1883
(Fig. 28H)

Colonies stolonal, with reticular hydrorhiza grow-
ing over a gastropod shell. Pedicels of varied length but
usually less than 1 mm long, slender basally, widening
distally, bearing a distal hydranth. Perisarc moderately
thin, wrinkled throughout, terminating at base of
hydranth, pseudohydrotheca absent. Hydranths club-
shaped to spindle shaped, with about 16 to 20 filiform
tentacles in three or four close whorls, tentacles of one
whorl alternating with those of adjacent whorls. Proxi-
mal tentacles often smaller than distal ones. Hypos-
tome dome-shaped. Gonophores arising simply from
hydranth pedicel on short wrinkled stalk, completely
invested with perisarc.

Records from Mediterranean: western and east-
ern Mediterranean.

Seasonality: ?

Distribution:
Mediterranean.

References: Morri (1981); Calder (1988); Boero
and Bouillon (1993); Schuchert (2004).

western Atlantic, Bermuda,

Pachycordyle pusilla (Motz-Kossowska, 1905)
(Fig. 30H)

Colonies minute stolonal colonies (up to 2 mm)
composed of unbranched pedicels ended by
hydrothecae; perisarc thick, annulated basally,
widening gradually towards distal extreme, taking a
funnel appearance; polyps elongated, 8-12 filiform
tentacles scattered through distal half; gonophores
fixed sporosacs, ovoid-elongated, borne distally on
hydranth pedicels.

Records from Mediterranean: eastern and west-
ern Mediterranean, Ligurian Sea.

Known seasonality: 3,4,8,10,12.

Distribution: endemic of the Mediterranean Sea.

References: Motz-Kossowska (1905); Morri
(1981); Gili (1986); Roca (1986); Boero and Bouil-
lon (1993); Medel and Lopez-Gonzélez (1996) all as
Cordylophora pusilla. Schuchert (2004) as Pachy-
cordyle pusilla.

Genus Rhizorhagium M. Sars, 1874
= Aselomaris Berrill, 1948
= Clavopsella Stechow 1919a in part
= Gravelya Totton, 1930

Hydrocauli erect, unbranched, bearing a single ter-
minal hydranth and, rarely, one or two lateral ones as



well; perisarc firm, continued over polyp as a pseudo-
hydrotheca, but never investing tentacle bases, excep-
tionally with pseudohydrotheca stopping just above
base of hydranth body (R. michaeli); hydranth with
one distal whorl of filiform tentacles, hypostome nip-
ple-shaped or dome-shaped; gonophores as fixed
sporosacs, borne on hydrorhiza and stems.

References: Hirohito (1988); Calder (1991);
Schuchert (1996, 2001a).

1. Hydranth with pseudohydrotheca reduced to

base of hydranth body..........ccccueeneennee. R. michaeli
— Hydranth with a pseudohydrotheca extending
over hydranth body ........cccceevenincnn. R. arenosum

Rhizorhagium arenosum (Alder, 1862)
(Fig. 29A)

Stolonal colonies, hydrocaulus short, generally
covered with minute grains of sand or with mud;
hydranth enveloped by a pseudohydrothecae that
does not envelop tentacles, with 6 - 12 long, slender
distal tentacles in one whorl, amphycoronate;
gonophores reduced to sporosacs, usually two in
number, pyriform shortly stalked borne on the lower
half of the hydrocaulus.

Records from Mediterranean: western Mediter-
ranean.

Seasonality: ?

Distribution: Atlantic; Mediterranean.

References: Hincks (1868); Berril (1948); Boero
and Bouillon (1993) Avian et al. (1995).

Rhizorhagium michaeli (Berril, 1948)
(Figs. 29B-C)

Stolonal colonies densely creeping, with small
polyps on peduncles that elongate with age.
Hydranth with pseudohydrotheca stopping just
above base of hydranth, hypostome conical, 9-12 fil-
iform tentacles in one whorl; new polyps originated
directly from the hydrorhiza. Gonophores fixed
sporosacs (cryptomedusoids), arising at distal end of
the hydrocaulus; the female gonophore produces up
to eight large ova each covered by single-layered
“armor” composed of functional cnidocysts.

Records from Mediterranean: western Mediter-
ranean.

Seasonality: ?

Distribution: Atlantic; Mediterranean.

References: Piraino (1991, 1992); Boero and
Bouillon (1993).

Genus Thamnostoma Haeckel, 1879

Medusa: Bougainvilliidae with 4 dichotomously
branched oral tentacles, with 4, 8 or more solitary
marginal tentacles; with interradial «gonads»; with
or without ocelli.

Hydroid: unknown.

Thamnostoma dibalia (Busch, 1851)
(Fig. 29D)

Umbrella 7 mm high, 6mm wide; manubrium
cubical; without gastric peduncle; with 4 interradial
«gonads»; oral tentacles divided two or three times;
4 marginal tentacles; basal bulbs with ocelli.

Records from Mediterranean: western Mediter-
ranean; Adriatic Sea.

Known seasonality: 5; 7-11.

Distribution: endemic of Mediterranean Sea.

References: Kramp (1961); Benovic (1976);
Schmidt and Benovic (1979); Gili (1986); Boero and
Bouillon (1993); Avian et al. (1995); Benovic and
Lucic (1996); Medel and Lopez-Gonzalez (1996).

Genus Velkovrhia Matjasic and Sket, 1971

Fresh-water bougainvilliids forming erect colonies
covered by perisarc; hydranths with two whorl of fili-
form tentacles, no pseudohydrotecae. Gonophores as
styloid fixed sporosacs, borne on hydrocauli.

Velkovrhia enigmatica Matjasic and Sket, 1971
(Fig. 29E)

Diagnosis as for the genus.

Records from Mediterranean: Caves near Ljubla-
jana and near Karlovac.

Distribution: not known.

Reference: Clausen and Salvini-Plawen (1986).

Family BYTHOTIARIDAE
Maas, 1905 (= Calycopsidae)

Hydroid: hydrorhiza plate-like, giving rise to
unbranched colonies living in ascidian prebranchial cav-
ities; hydranths sessile, with up to five irregular whorls
of filiform tentacles; medusae buds arising from polyps.

Medusa: 4 lips, simple or crenulated; with or
without centripetal canals; “gonads” simple or fold-
ed, adradial or interradial, on manubrial wall; 4 or 8
radial canals, simple or branching; 4, 8 or more hol-
low marginal tentacles (mesoglea of distal part of

FAUNA OF THE MEDITERRANEAN HYDROZOA 49



tentacles often enlarged and strongly reducing endo-
dermal axis), each terminating in a large cnidocyst
cluster, with basal portion often adnate to exumbrel-
la; marginal bulbs highly reduced or absent; with or
without rudimentary or dwarf solid tentacles (Eume-
dusa); rarely with abaxial ocelli.

References: Bouillon et al., 1988a); Pages, Gili and
Bouillon (1992); Bouillon (1995); Schuchert (1996);
Brinckmann-Voss and Arai (1998); Bouillon (1999);
Bouillon and Barnett (1999); Bouillon and Boero (2000).

Key to hydroids (see family character)
Key to medusae

1. With centripetal canals, blind or joining base of
MANUDTIUM ... Calycopsis

— No centripetal canals; radial canals bifurcated
(some few additional branches may occur as
abnormalities).......ccocceereveereeeeneeennnen. Bythotiara

Genus Bythotiara Gunther, 1903

Hydroid: when known see family diagnosis.

Medusa: Bythotiaridae with 4 simple or branch-
ing radial canals; without centripetal canals;
«gonads» interradial with transverse furrows; with
or without rudimentary or dwarfed tentacles entirely
covered with cnidocysts.

Bythotiara murrayi Gunther, 1903
(Figs. 30A-B)

Medusa: umbrella up to about 20 mm wide and
high, globe-shaped, with thick walls; manubrium
small, barrel-shaped; mouth with 4 simple lips; gen-
erally 4 radial canals bifurcating near point of origin
in 8 straight canals joining circular canal (occasion-
ally branching again); in adults as many long prima-
ry tentacles as ends of radial canals, generally 8,
ending in terminal swellings; some secondary tenta-
cles and minute dwarf tentacles; 4 interradial
«gonads», with transverse furrows.

Hydroid: unknown.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea.

Known seasonality: 2; 4; 5; 7-9; 11; 12.

Distribution: Atlantic; Indo-Pacific; Mediterranean.

References: Kramp (1961); Benovic and Bender
(1986, 1987); Bouillon ef al.(1988a); Pages , Bouillon
and Gili (1991); Pages, Gili and Bouillon (1992);
Avian et al. (1995); Benovic and Lucic (1996).
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Genus Calycopsis Fewkes, 1882

Medusa: Bythotiaridae with unbranched radial
canals; with centripetal canals; «gonads» transverse-
ly folded, often forming 8 adradial rows; marginal
tentacles of similar structure with cnidocysts only on
the terminal knob and with adnate base.

Hydroid: unknown.

Calycopsis simplex Kramp and Damas, 1925
(Fig. 30C)

Medusa: umbrella 8 mm high, 8.5 mm wide,
almost globular; mesoglea thick at the umbrella apex;
manubrium cruciform, with large base, about half as
long as umbrellar cavity; mouth with four simple lips;
radial canals and circular canal narrow; «gonads»
interradial, each with a longitudinal median groove
and often a few transverse folds; four blind, interradi-
al centripetal canals; eight tentacles, all alike, with a
terminal cnidocyst knob, no marginal bulbs but ten-
tacular base adnate to the exumbrella.

Hydroid: unknown.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 12.

Distribution: Atlantic, Mediterranean.

References: Kramp (1961); Goy (1973b); Boero
and Bouillon (1993); Gili et al. (1998).

Family CLAVIDAE McCrady, 1859

Hydroid: colonies stolonal or erect, branched, mono-
siphonic or polysiphonic, arising from tubular, ramified
hydrorhiza; hydranths sessile or pedicellate, naked,
occasionally covered or retractable into a thin perisarc
cone or tube (Clava, Merona, Rhizogeton, Tubiclava);
with filiform tentacles scattered over hydranth body
(oral and distal part of hydranth); nematophores present
or absent. Gonophores as free medusae or fixed
sporosacs developing from hydrorhiza, hydrocaulus, or
from hydrorhizal blastotyles.

Medusa: Anthomedusae with a bell-shaped umbrel-
la; with short manubrium; with a gastric gelatinous
peduncle or with vacuolated endodermal cells forming
a pseudo-peduncle; mouth armed with a continuous
row of sessile cnidocyst clusters along whole margin;
with 4 radial canals and circular canal; with solitary
solid tentacles, numerous in adults; “gonads” on inter-
radial walls of manubrium; with adaxial ocelli.

References: Wedler and Larson (1986); Calder
(1988); Migotto (1996); Schuchert (1996, 2001a,



2004); Bouillon (1995, 1999); Bouillon and Barnett
(1999); Bouillon and Boero (2000).

Remark: The genus Clava presents undeniable
relations with the hydractiniids (see Bouillon et al.
1997) and has been include in this family by
Schuchert (2001a) who reintroduced the name Cordy-
lophoridae von Ledenfeld, 1885 for the remaining
genera of the former family Clavidae. Schuchert
(2004) becoming aware of the existence of family
Oceanidae Eschscholtz 1829 proposed to replace the
junior family Cordylophoridae by the latter family
name. The author underlying himself that the macro-
taxonomy of the Oceanidae must be regarded as pro-
visional and that the taxonomical validity of the genus
Oceania has to be confirmed. The nomenclature inci-
dences of those changes are complicated by the fact
that the name Clavidae Mc Crady 1859 predates the
Hydractiniidae Agassiz, 1862 threatening the latter
name if the two are considered synonyms. Presently
we consider better to maintain the current usage till
more definitive information, like molecular phyloge-
netic investigations, have been well sorted out.

Keys to polyps
1. Colony erect and freely branched .................... 2

— Colony stolonial, hydroids at most slightly
branched; hydranth, or at least its pedicel,

surrounded by perisarc ...........cocceevveeveeeeeeeennee. 4
2. Branches not adnate to stem; gonophores as
fixed SpOrosacs.......c.ceeeereenueennee. Cordylophora

— Branches adnate to stem for some distance;
gonophores as fixed sporosacs or free medusae

............................................................ Turritopsis
— Gonophores as fixed sporosacs... Corydendrium
4. Hydranth retractable into perisarcal tube;
gonophores on separate blastostyles;
nematothecae present..........ccocceeeeveeennenn. Merona
— Hydranth not retractable into perisarcal tube;
gonophores on hydranth body no nematothecae.
.................................................................. Clava

Key to genera with free medusae

1. With manubrium mounted upon a short, solid,
pyramidal, gelatinous, peduncle without
endodermal vacuolated cells................. Oceania

—  With manubrium mounted upon a pseudo-
peduncle formed by highly vacuolated
endodermal cells ........ccceeeeveeeereeennenn. Turritopsis

Genus Clava Gmelin, 1791

Hydroid: with stolonal colonies; hydrorhiza giv-
ing rise directly to sessile hydranths; hydranth naked
except a low perisarcal collar round base, with con-
ical hypostome, undifferentiated endoderm and fili-
form tentacles scattered throughout the body.
Gonophores as fixed sporosacs (cryptomedusoids)
borne by the hydranth below the tentacles.

References: Rossi et al. (2000); Schuchert (2001a).

Clava multicornis (Forskal, 1775)
(Fig. 30D)

Stolonal colonies, polyps nude, up to 5.5 mm
high, reddish, usually grouped; 20-40 filiform tenta-
cles scattered over the distal half of the hydranth.
Gonophores spherical shortly pedicellate, borne
below lower tentacles, grouped in “bunch”, in one
whorl of up to 80 gonophores; cryptomedusoids.
Colonies dioecious. Cnidocysts: desmonemes (2x5
mm) and microbasic euryteles (5x8 mm).

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Known seasonality: 5, 6,7, 11.

Reproduction: 6, 7.

Distribution: eastern and western north-Atlantic,
Mediterranean, Arctic Seas.

References: Leloup (1952); Naumov (1960); Gili
(1986); Roca (1986); Cornelius and Ryland (1990);
Boero and Bouillon (1993); Altuna (1994); Avian et al.
(1995); Medel and Lopez-Gonzalez (1996); Schuchert
(2001a); Pena Cantero and Garcia Carrascosa (2002).

Genus Cordylophora Allman, 1844

Hydroid: Clavidae with erect colonies, hydro-
caulus unbranched or monopodially branched with
terminal hydranths; hydranths naked, fusiform,
hypostome conical and with scattered filiform tenta-
cles over much of the body. Gonophores as fixed
sporosacs on hydranth pedicels, larvae and young
polyps may develop within gonangia.

Reference: Schuchert (1996, 2004).

Cordylophora caspia (Pallas 1771)
(Figs. 30E-G)

Colonies stolonal or with erect hydrocauli
branched or unbranched, up to 4-8 cm high; perisarc
smooth, corrugated or ringed at the base of branch-
ing. Hydranth with 12-24 filiform tentacles scattered
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throughout the polyp. Gonophores fixed sporosacs,
ovoid to spherical, sessile or pedicellate, borne on
stem or on hydranth pedicels.

Records from Mediterranean: Adriatic, western
Mediterranean, Caspian Sea.

Distribution: cosmopolitan, mainly in temperate waters.

References: Morri (1981); Boero and Bouillon
(1993) Avian et al. (1995); Schuchert (2004).

Genus Corydendrium Van Beneden, 1844

Colonies with erect, polysiphonic and irregularly
branched hydrocauli; branches adnate to hydrocaulus,
or to other branches over part or all of their lengths;
perisarc firm, covering up to hydranth base; hydranth
elongate, tubular, tentacles filiform and scattered over
the body. Gonophores as fixed sporosacs enclosed in
perisarc, arising as blind, elongate sacs of coenosarc
below hydranths and within perisarcal tubes of hydro-
cauli and hydrocladia branchlets.

Reference: Calder (1988); Schuchert (2004).

Corydendrium parasiticum (Linnaeus, 1767)
(Figs. 31A-C)

Hydrocauli erect and polysiphonic, up to 4.5 cm
high, perisarc firm, moderately thick, smooth or with
some wrinkles; often encrusted with detritus and silt.
Branching irregular in one or more planes, branches
adnate to main axis basally, gradually curving out-
wards and becoming free distally; secondary branches
may occurs in the same way. Perisarc becoming thin at
hydranth base, ending below tentacles. Polyps elon-
gate, constricted basally (below perisarcal tube), tenta-
cles filiform (40 or more) scattered, hypostome coni-
cal. Gonophores wholly contained within perisarcal
tube, arising from coenosarc and lying parallel to it, as
long, slender cylinders without spadix; the female
with about 13 eggs. Cnidocysts: desmonemes and het-
erotrichous microbasic euryteles.

Records from Mediterranean: western Mediter-
ranean.

Distribution: temperate and tropical waters
around the world.

References: Motz-Kossowska (1905); Millard
(1975); Calder (1991); Boero and Bouillon (1993);
Medel and Lopez-Gonzalez (1996); Schuchert (2004).

Genus Merona Norman, 1865

Clavidae with stolonal polymorphic colonies;
gastrozooids unbranched, surrounded by a perisarc
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tube into which they can withdraw completely, and
with scattered, filiform tentacles over much of the
body; gonozooids without mouth and tentacles, with
short perisarc tube around its base and borne on the
stolon, producing fixed sporosacs, dactylozooids
borne on stolon, usualy enclosed in a perisarc tube
(nematotheca).

Reference: Medel et al. (1993); Schuchert
(2004).

1.- Female gonozooids without cnidocysts;
gonophores with a small number of big eggs.....
.................................................. M. cornucopiae.

— Female gonozooids with cnidocysts at the apex;
gonophores with great number of small eggs.....
.............................................................. M. ibera

Merona cornucopiae (Norman, 1864)
(Figs. 31D-E)

Hydrorhiza reticulate, growing on the bivalve mol-
lusc Gouldia minima. Polyps arising directly from the
stolon; gastrozooids surrounded by perisarc tube into
which it can withdraw completely; tube gradually
widening towards distal end and scarcely transparent,
often with adhering sediment particles; up to 20 tenta-
cles scattered over distal half of the hydranth. Dacty-
lozooids numerous, scattered over stolon, each sur-
rounded by a strong perisarc tube, widening towards
distal end and there becoming wineglass-shaped.
Gonozooids of both sexes different and in separated
colonies; male gonozooids short and thick, with 16-20
gonophores in a dense cluster on the upper part, like a
mulberry. The female gonozooids have a longer pedi-
cel than the males and the distal half of the body bears
15-20 shortly stalked gonophores arranged randomly,
each gonophore being ovoid and mucronate at the
apex. Cnidocysts are present on gastrozooids, dactylo-
zooids and stolon but not on female gonophore.
Cnidocysts: microbasic euryteles, and desmonemes.

Records from Mediterranean: western Mediter-
ranean, Naples.

Known seasonality: 5.

Distribution: temperate waters around the world.

References: Rees (1956a); Cabioch (1965); Gili
(1986); Millard (1975); Ramil (1988); Medel et al.
(1993); Boero and Bouillon (1993); Medel and
Lopez-Gonzalez (1996); Schuchert (2004).

Merona ibera
Medel, Garcia-Gomez and Bouillon, 1993
(Figs. 31F-H)



Hydrorhiza reticulate giving rise directly unbranched
gastrozooids, gonozooids and dactylozooids. Gastro-
zooids surrounded by perisarc tube into which it can
withdraw completely; tube gradually widening towards
end and scarcely transparent, often with adhering sedi-
ment particles. Body of gastrozooid with up to 20 fili-
form tentacles scattered over distal half. Dactylozooids
numerous, scattered over entire stolon, each surrounded
by a strong perisarc tube, widening towards end there
becoming wineglass-shaped. Large microbasic euryteles
occurring at the apex of each dactylozooid. Female
gonozooids pinkish, each with a short wide collar of
perisarc covering the base. Gonophores at distal third of
blastostyle, cylindrical, elongate, containing small eggs
regularly distributed in two or three rows along axial
spadix. Extreme of apex of gonophore button-shaped,
armed with ellipsoid microbasic euryteles.

Records from Mediterranean: only record from the
Strait of Gibraltar (Mediterranean side, Algeciras Bay).

Known seasonality: 8.

Distribution: unknown.

References: Medel et al. (1993); Medel and
Lopez-Gonzalez (1996); Schuchert (2004).

Genus Oceania Péron and Lesueur, 1810

Hydroid: not known from field, Metschnikoff
(1886a) obtained ramified colonies with claviform
hydranths having up to 13 filiform tentacles alter-
nating in three whorls; gonophores not known.

Medusa: Clavidae with a short, solid, pyramidal,
gelatinous, peduncle without endodermal vacuolat-
ed cells.

Reference: Schuchert (1996); Schuchert (2004).

Oceania armata Kolliker, 1853
(Figs. 311-L)

Hydroid: see genus characters.

Medusa: umbrella 8-10 mm wide and high, bell-
shaped to pyriform, with flat top, walls uniformly thin;
manubrium flask-shaped, cruciform in transverse sec-
tion, on a shallow mesoglean peduncle; mouth rim
crenulated, with a continuous row of spherical sessile
cnidocyst clusters; 100-200 marginal solid tentacles,
densely crowded, marginal bulbs elongated alternately
slightly displaced adaxially and abaxially; «gonads» on
interradial walls of manubrium; with adaxial ocelli.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea; Black Sea?

Known seasonality: 1-9; 12.

Distribution: Atlantic, Indo-Pacific, Mediterranean.

References: Metschnikoff (1886a); Babnik (1948);
Kramp (1961); Dowidar (1983); Benovic and Bender
(1987); Brinckmann-Voss (1987); Goy et al. (1988,
1990, 1991); Boero and Bouillon (1993); Avian et al.
(1995); Benovic and Lucic (1996); Schuchert (2004).

Genus Turritopsis McCrady, 1857

Clavidae with stolonal or erect colonies; hydrocaulus
monosiphonic in small colonies, polysiphonic in larger
irregularly branched and increasing in diameter from base
to distal end; hydrocladia adnate and parallel to hydro-
caulus or to other hydrocladia for some distance, before
curving away at an acute angle and becoming free; hydro-
caulus and hydrocladia covered by a firm double-layered
perisarc, mostly infested with detritus and algae,
hydranths terminal, naked, elongated, fusiform, with fili-
form tentacles irregularly scattered over distal three quar-
ters of hydranth. Gonophores giving rise to free medusae;
buds arising mostly one by one from short stems or
pedicels below hydranths, enclosed in perisarc.

Medusa: with family characters but with a pseudo-
peduncle formed by highly vacuolated endodermal cells.

Hydroid: the polyp stages are indistinguishable.

References: Calder (1988); Schuchert (1996, 2004).

Remarks: Schuchert (2004) consider that the
Mediterranean species of Turritopsis is different
from the eastern Atlantic species Turritopsis nutric-
ula McCrady, 1857 and the North Sea species 7.
polycirrha (Keferstein, 1862) and correspond to
Turritopsis dohrnii (Weismann, 1883). It is however
not excluded that T. dohrnii and T. nutricula coexist
in the Mediterranean or that Turritopsis dohrnii cor-
respond to a dwarf form of 7. nutricula, dwarfism
being a well known phenomenon in Mediterranean
species: (Fage, 1952, Goy, 1995).

The records of Turritopsis from this area
(Kramp, 1959; Schmidt, 1973; Dowidar, 1984; Goy
et al, 1991) have all to be reconsidered.

Key to medusae
1. 14 to 32 marginal tentacles; 1.8 to 2.7 mm

Oof bell SIZ€ ..ooeevieniiieiiieeeeee T. dohrnii
— 40 to 100 marginal tentacles; 3 to 4, up to 6 mm

......................................................... T. nutricula

Turritopsis dohrnii (Weismann, 1883)
(Fig. 32D)

Colonies of variable height, irregularly branched
hydrocaulus monosiphonic in small colonies, polysi-
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phonic in larger; branches adnate and parallel to
hydrocaulus or to other branches for some distance,
before curving away at an acute angle and becoming
free; hydrocaulus and hydrocladia recovered by a
firm perisarc, consisting of two layers, mostly infest-
ed with detritus and algae, without annulations and
terminating below hydranth base; hydranths terminal,
naked, elongated, fusiform, with 12-20 filiform tenta-
cles scattered over distal three quarters of hydranth;
hypostome elongated conical; medusae buds arising
mostly one by one from short stems below hydranths,
pear shaped, enclosed in perisarc.

Medusa: umbrella up to 2.7 mm in height, 3.2 mm
in diameter, bell-shaped to perform, higher than wide,
mesoglea thicker at apex; manubrium large, cross-
shaped in transverse section, red in colour; 4 radial
canals which appears to overtop 4 compact vacuolated
endodermal masses situated above digestive part of
manubrium; four lipped mouth with a continuous row
of sessile cnidocyst clusters along margin; 14-32 close-
ly spaced marginal tentacles sometimes with swollen
tips; gonochoristic «gonads» interradial, infour distinct
blocks; with adaxial ocelli rust coloured.

Records from Mediterranean: western Mediter-
ranean; Adriatic.

Known seasonality: 7, 8.

Distribution: Mediterranean.

References: Neppi and Stiasny (1913) ; Piraino et
al. (1996); Schuchert (2004).

Turritopsis nutricula McCrady, 1859
(Figs. 32A-C, E)

Colonies stolonal or erected and then irregularly
branched and increasing in diameter from base to distal
end, hydrocaulus monosiphonic in small colonies, polysi-
phonic in larger; branches adnate and parallel to hydro-
caulus or to other branches for some distance, before
curving away at an acute angle and becoming free;
hydrocaulus and hydrocladia recovered by a firm peris-
arc, consisting of two layers, mostly infested with detritus
and algae, without annulations and terminating below
hydranth base; hydranths terminal, naked, elongated,
fusiform, with 12-38 filiform tentacles scattered over dis-
tal three quarters of hydranth, proximal ones shorter than
distal; hypostome elongated conical; medusae buds aris-
ing mostly one by one from short stems below hydranths,
pear shaped, enclosed in perisarc.

Medusa: umbrella 4-11 mm high, bell-shaped to
perform, higher than wide, mesoglea thicker at apex;
manubrium large, cross-shaped in transverse section,
red in colour; 4 radial canals which continue through
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the 4 compact vacuolated endodermal masses situated
above digestive part of manubrium; four lipped mouth
with a continuous row of sessile cnidocyst clusters
along margin; 80-120 closely spaced marginal tenta-
cles; «gonads» interradial, mature females often with
developing embryos and planulae; with adaxial ocelli.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic.

Known seasonality: 3, 6-11.

Reproduction: 7, 8.

Distribution: Atlantic, Indo-Pacific, Mediter-
ranean.

References: Vervoort (1968); Schmidt (1973);
Dowidar (1983); Boero and Fresi (1986); Brinck-
mann-Voss (1987); Goy et al. (1988, 1990, 1991);
Bavestrello et al. (1992); Ramil and Vervoort (1992a);
Boero and Bouillon (1993); Avian et al. (1995); Medel
and Lopez-Gonzalez (1996); Piraino et al. (1996);
Schuchert (1996); Peha Cantero and Garcia Carras-
cosa (2002); Schuchert (2004).

Family CYTAEIDIDAE L. Agassiz, 1862

Hydroid: colony usually non-polymorphic,
hydrorhiza reticulate, covered by perisarc, without
spines; gastrozooid sessile, with one whorl of fili-
form tentacles below conical hypostome, naked but
base of hydranths often with a perisarc cup-shaped
collar at base, sometimes of two sizes, smallest ones
acting as dactylozooids; gonophores on hydrorhiza,
as free medusae, medusoids with four radial canals,
or as fixed sporosacs.

Medusa: umbrella bell-shaped; manubrium bul-
bous; mouth simple, circular, with 4 or more
unbranched oral arms, either on or very near mouth
rim; 4 radial canals and circular canal; 4 or 8 mar-
ginal solid tentacles; “gonads” interradial or encir-
cling manubrium; no ocelli.

References: Calder (1988); Schuchert (1996);
Bouillon (1995a; 1999); Bouillon and Barnett (1999);
Bavestrello et al. (2000); Bouillon and Boero (2000).

Key to hydroids (Known only in the genus Cytaeis,
with family characters).

Key for medusae
1. 4 marginal tentacles........c..ccccceverereennene Cytaeis
— 8 marginal tentacles.............cccuueen.... Paracytaeis

Genus Cytaeis Eschscholtz, 1829
= Perarella Stechow, 1922; Stylactella
Haeckel, 1889 in part:



Hydroid: see family characters.

Medusa: with family characters, 4 radial canals.

Remark: Rees (1956b, 1962) re-established the
Genus Perarella for species with fixed sporosacs or
degenerated medusae. Since generic classification based
exclusively on medusa reduction is presently rejected,
Perarella is considered as congeneric with Cytaeis.

References: Calder (1988); Bouillon et al. (1991);
Bavestrello (1987); Bavestrello et al. (2000).

1. Colonies giving rise to free medusae..................

— Colonies giving rise to gonophores.................. 2

2. Gonophores with radial canals, circular canals
and tentacular bulbs; wide collar of perisarc
surrounding the base of the hydranth.................
....................................................... C. schneideri

— Gonophores without radial canals, circular canals
and marginal bulbs. hydranth naked ...................
.................................................... C. propagulata

Cytaeis propagulata (Bavestrello, 1987)
(Figs. 32F-H)

Stolonal colonies living on Hinia incrassata
shells; hydrorhiza following the grooves of the shell,
sometimes originating tubes of naked coenosarc
(propagules) with base surrounded by a collar of
perisarc. Hydranth nude, without perisarcal collar,
hypostome conical, 7-15 filiform tentacles in one
whorl; spines and dactylozooids absent. Male and
female gonophores similar, ovoid, young ones hav-
ing spadix occupying about two-thirds of their
lenghts, mature ones with spadix which narrows and
disappears when gametes have been liberated;
female gonophores with 15-25 eggs, without radial
canals, circular canal, neither marginal bulbs.
Cnidocysts: microbasic euryteles (6x3 mm) and
desmonemes (4.5x3 mm).

Records from Mediterranean: western Mediter-
ranean.

Distribution: endemic of Mediterranean Sea.

References: Bavestrello (1987); Boero and
Bouillon (1993) (all as Perarella propagulata).

Cytaeis schneideri (Motz-Kossowska, 1905)
(Fig. 321)

Stolonal colonies strictly associated with colonies
of the bryozoan Schizoporella longirostris, hydrorhiza
reticulated with tubes of transparent perisarc. Polyps
nude, of two types, one long and tubular with 8-14 fil-

iform tentacles in one whorl, and an other very exten-
sile filiform with only 4 short tentacles both with a
wide collar of perisarc surrounding the base.
Gonophore arising directly from the stolon, giving rise
to medusoids almost spherical, with 4 radial canals,
circular canal, 4 tentacular bulbs and a non functional
manubrium. Female eumedusoids free swimming for
about 5 days before spawning and afterwards degen-
erating, male present no swimming activity. Cnido-
cysts: desmonemes (6.3 x 3.6 mm) and microbasic
euryteles (8.1 x 3.1 mm).The two kinds of gastro-
zooids of Cytaeis schneideri are related to two differ-
ent trophic strategies the large gastrozooids feed on
meiobenthic organisms consisting in nematodes and
polychaetes or bryozoan larvae, the filiform gastro-
zooids engulfs and feeds on the distal portion of a sin-
gle lophophoral tentacles of its bryozoan host. When
the lophophore retract the gastrozooid is dragged into
the bryozoan for a short time, the hydrozoan never
catch portion of the lophoporal tentacle like Haloco-
ryne epoizoica but merely suck the tentacle feeding on
the food caught by the bryozoan lophophore.
(Bavestrello et al. 2000).

Distribution: Mediterranean endemic.

References: Motz-Kossowska (1905) as Perigo-
nimus schneideri; Gili (1986); Boero and Bouillon
(1993); Medel and Lopez-Gonzalez (1996) (all as
Perarella schneideri).

Cytaeis spp. (Fig. 33A)

Hydroid: see family characters

Medusa: umbrella up to 5 mm wide, 6 mm high,
pear-shaped to globular, apical mesoglea about twice
as thick than lateral walls; with or without a slight
peduncle; manubrium large, pear-shaped; mouth with
up to 32 simple, more or less capitate and adnate oral
tentacles; with 4 broad radial canals; «gonads» inter-
radial generally encircling the manubrium; marginal
tentacles bulbs large, pyriform to triangular attached to
exumbrella; medusae buds on base of manubrium.

Three nominal Cytaeis medusae species have been
described from Mediterranean waters, Cytaeis pusilla
Gegenbaur, 1857 (considered by Kramp (1961) as a
doubtful species), Cytaeis tetraststyla Eschscholtz,
1829 and Cytaeis vulgaris Agassiz and Mayer, 1899
(considered once as a synonym of Cytaeis tetrastyla,
once as a valid species, see Kramp (1959a), 1961,
1968). In fact, the variations existing between speci-
mens of Cytaeis medusae from a single collection are
overlapping the characters described for the different
species, no certain characters are presently known by
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which Cytaeis species medusae can be distinguished
morphologically and the connotation Cyzaeis spp. will
be used here.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea.

Known seasonality: 1-7; 10.

Distribution: Atlantic, Indo-Pacific, Mediter-
ranean.

References: Babnik (1948); Kramp (1961); Rees
(1962); Goy (1973b); Brinckmann-Voss (1987);
Calder (1988); Bouillon, Boero and Seghers (1991);
Goy et al. (1988, 1990, 1991); Boero and Bouillon
(1993); Avian et al. (1995); Benovic and Lucic (1996).

Genus Paracytaeis Bouillon, 1978

Medusa: with general characters of the family,
with eight marginal tentacles; with 4 interradial
exumbrellar opaque oval spots of special vacuolated
cells located midway of umbrella.

Hydroid: not known.

Paracytaeis octona Bouillon, 1978
(Fig. 33B)

Umbrella up to 2.5 mm wide, 3 mm high, bell-
shaped; with 4 interradial exumbrellar opaque oval
spots of special vacuolated cells located midway of
umbrella; velum narrow; manubrium conical, half as
long as umbrellar height; mouth circular, with up to
20 oral adnate capitate tentacles; «gonads» interra-
dial, covering almost all manubrium surface; 8 mar-
ginal tentacles; with large marginal tentacular bulbs
with adaxial and abaxial knob of cnidocysts; with
medusa buds on interradial parts of manubrium.

Records from Mediterranean: eastern Mediterranean.

Known seasonality: 4; 5; 8-12.

Distribution: Indo-Pacific; Mediterranean.

References: Kramp (1961); Bouillon (1978a,
1980); Bouillon et al. (1988a); Lakkis and Zeidane
(1985); Goy et al. (1988, 1990, 1991); Boero and
Bouillon (1993).

Family EUCODONIIDAE Schuchert, 1996

Medusa: Anthomedusae with a bell-shaped
umbrella, without pointed apical projection; exum-
brella without cnidocysts tracks; manubrium quad-
rangular; with a developed, conical, gastric pedun-
cle; mouth quadrangular; with 4 inconspicuous lips
armed with cnidocysts; with 4 radial canal and cir-
cular canal; «gonads» encircling manubrium; with 4
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solid marginal tentacles with a terminal swelling;
marginal bulbs small; without ocelli.
Hydroid: unknown.

Genus Eucodonium Hartlaub, 1907
With the characteristics of the family.

Eucodonium brownei Hartlaub, 1907
(Fig. 330)

Medusa: umbrella up to 1 mm high and wide;
mouth lips containing each a group of about 100
cnidocysts; marginal bulbs with blackish pigment
granules; cnidocysts along the entire tentacle sur-
face and in terminal swellings; medusae buds arising
from middle region of manubrium.

Records from Mediterranean: western Mediter-
ranean; Adriatic.

Known seasonality: 1; 5-11.

Distribution: Atlantic, Indo-Pacific, Mediterranean.

References: Picard (1955b); Kramp (1961);
Berhaut (1970); Brinckmann-Voss (1970, 1987);
Goy (1970, 1972); Schmidt and Benovic (1979);
Castello i1 Tortella (1986); Avian et al. (1995); Ben-
ovic and Lucic (1996); Schuchert (1996).

Family EUDENDRIIDAE L. Agassiz, 1862

Paedomorphic hydrozoa reduced to hydroid stage,
colonies with erect, usually branched stem arising
from a creeping hydrorhiza; hydrocaulus enclosed by
firm perisarc either up to the base of the hydranth
body, where the ectoderm makes a groove, or some-
times enveloping lower half of hydranth in a cupuli-
form process (E. vaginatum); hydranths large, urn-
shaped with pedunculate hypostome and one or more
whorls of solid filiform tentacles immediately below
it, sometimes presence of special cnidocyst-bearing
processes erroneously called cnidophores; some
species with a nettle ring immediately above the
groove; endoderm of the oral part of the hypostome
thin and not differentiated. Reproduction by fixed
sporosacs borne on the hydranth body below the ten-
tacles, male and female normally on separate colonies;
reproductive hydranth often reduced to blastostyle,
male gonophores usually with several chambers in lin-
ear series, female gonophores initially with curved
spadix, each spadix with a single egg.

Remark: The systematic position of the family
Eudendriidae is unclear, although it is a very uni-
form taxon, its phylogenetic affinities are not easy to



establish and new criteria seem necessary to eluci-
date this problem.

References: Calder (1988); Bouillon (1995a);
Schuchert (1996); Marques (1996); Marques et al.
(2000), Schuchert (2001a).

1. Tentacles usually fewer than 35, in one whorl
........................................................ Eudendrium

— Tentacles 40 or more, in two or more whorls .....
.......................................................... Myrionema

Genus Eudendrium Ehrenberg, 1834

Eudendriidae with short urn-shaped hydranths
and a single whorl of tentacles of varied number but
usually fewer than 35.

Remark: cnidome features are essential for
species identification:

References: Calder (1988); Marinopoulos (1992),
Marques (1996); Marques, Pena Cantero and Vervoort
(2000), Marques, Mergner, Hoinghaus, Santos and
Vervoort (2000); Watson (1985; 2000).

Key to the species: after Marques et al. 2000

1. Zooxanthellae present.............. E. moulouyensis
— Zooxanthellae absent.........c..ccoceevieniinecnecnen. 2
2. Only microbasic euryteles present................... 3
— Two different types of cnidocyst present......... 8
3. Microbasic euryteles of one size-class............. 4
— Microbasic euryteles of two size-class............. 5
4. Unfascicled colonies without cnidophores..........

......................................................... E. capillare

5. Female spadix ax-shaped ........... E. calceolatum
— Female spadix rounded, non ax-shaped........... 6
6. Female and male gonophores unreduced.......... 7
— Female and male gonophores reduced, narrow
connection between chambers of male sporosac
......................................................... E. merulum
7. Unfascicled colonies, or at most stem with a
complementary tube...........ccceeueennne E. ramosum
— Fascicled colonies........ccccceceeveueennene. E. rameum
8. Complementary cnidocysts macrobasic euryteles

— Complementary cnidocysts atrichous isorhizas or
heterotrichous anisorhizas .........c...ccccecueennne 11

9. Male blastostyle unreduced, macrobasic
euryteles never arranged in warts................... 10

— Male and female blastostyles reduced,
macrobasic euryteles arranged in aggregations or

warts around hydranth body....... E. glomeratum
10.Female blastostyle hermaphroditic.... E. simplex
— Female blastostyle not hermaphoditic.................
............................................................. E. fragile
11.Complementary cnidocysts atrichous isorhizas ..
........................................................................ 12
— Complementary cnidocysts heterotrichous
anisorhizas, female immature spadix bifurcated.
......................................................... E. carneum
12.Female immature spadix bifurcated, some

hydranths with cnidophores ........ E. racemosum
— Female immature spadix unbranched, no
cnidophores........cocceeveeieenene E. elseaoswaldae

Eudendrium arbusculum Wright, 1859
(Figs. 33D-G)

Colonies up to 4 to 5 cm high, branching irregu-
larly, hydrocaulus and main branches polysiphonic
thining out to monosiphonic, branches either annulat-
ed throughout or with some smooth portions; perisarc
thick; most hydranths of a colony usually with a large
band of cindocysts just above the basal annular
groove, tentacles about 20-22 in number; male
gonophores on reduced blastostyles, usually two
chambered, distal end with a conspicuous pad of large
microbasic euryteles cnidocysts; female gonophores
oval, borne on partially reduced blastostyle becoming
completely at atrophied at maturity, blatotstyle
becoming linked to the eggs by small peduncle,
spadix unbranched, curving over the ovum. Cnido-
cysts: small and large microbasic euryteles?

Records from Mediterranean: Doubtful records
from eastern and western Mediterranean (see Mar-
ques et al., 2000)

Seasonality: ?

Distribution: North Atlantic, Mediterranean?

References: Calder (1972); Marinopoulos
(1992); Marques et al. (2000); Schuchert (2001a).

Eudendrium armatum Tichomiroff, 1887
(Fig. 33H)

Colonies up to 65 mm high, composed of polysi-
phonic and branched hydrocauli; perisarc of the
stem brown to yellowish (in younger parts), with
several groups of annuli elsewhere; branches more
or less alternate, but not in the same plane. Hydro-
cladia ringed basally, also with several annulations
at the base of renovated portions. Polyp on pedicels,
with 29-32 filiform tentacles and flared hypostome.
Nematophore naked, large and thin, borne on pedi-
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cel, irregularly distributed throughout the colony.
Female gonophore with a normal spadix, male
gonophore with 2-3 chambers. Cnidocysts: het-
erotrichous microbasic euryteles (5x3 to 6x4 um) on
tentacles and ectoderm, also the same type (8x4 to
9x4.5 um) on the hypostome, the hydranth and on
the hydrocaulus; butt thin.

Records from Mediterranean: eastern and west-
ern Mediterranean.

Known seasonality: 1,7.

Reproduction: 7.

Distribution: endemic of Mediterranean Sea.

References: Gili (1986); Boero and Fresi (1986);
Marinopoulus (1992); Boero and Bouillon (1993); Medel
and Lopez-Gonzalez (1996); Marques et al. (2000).

Eudendrium calceolatum Motz-Kossowska, 1905
(Fig. 34A)

Colonies composed of monosiphonic and
branched hydrocauli; axis and branches ringed
basally. Hydranth urn-shaped. Mature female gono-
phore with the spadix axe-shaped; male gonophore
with 1-2 chambers. Cnidocysts: heterotrichous
microbasic euryteles (20x8 to 30x13 wm) on hypos-
tome, hydranth and stem; butt thick, with two bulks,
occupying 2/3 the length of capsule; small heterotri-
chous microbasic euryteles (6x2.5 to 9x4 um) on
tentacles, ectoderm and elsewhere.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 6

Distribution: endemic of Mediterranean Sea.

References: Motz-Kossowska (1905); Marino-
poulus (1992); Boero and Bouillon (1993); Marques
et al. (2000).

Eudendrium capillare Alder, 1856
(Fig. 34B-D)

Colonies small and slender, up to 17 mm high, com-
posed of erect and monosiphonic hydrocauli irregular-
ly to more or less alternately branched; hydrocladia in
turn alternately to irregularly branched; pedicels long
and bent; perisarc thicker basally and becoming thinner
towards distally, yellowish to transparent, terminating
at groove around base of hydranths; stem branches and
pedicels with several annulations basally, but also with
irregularly placed annulations elsewhere. Hydranth
with a large and flared hypostome, 15-20 filiform ten-
tacles in one whorl. Gonophores fixed sporosacs, borne
on hydranths, the female in a whorl on hydranths with
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partially atrophied tentacles; spadix unbranched, curv-
ing over egg; the male with up to three chambers each,
terminal one with an apical tubercle, borne on atrophied
polyps. Cnidocysts: only heterotrichous microbasic
euryteles (6.7-7.6 x 2.5-3.2 um).

Remark: See Marques et al. (2000) concerning
the validity of the records of this species in the
Mediterranean Sea.

Records from Mediterranean: eastern and west-
ern Mediterranean, Adriatic.

Known seasonality: present throughout all the year.

Reproduction: 1-12.

Distribution: eastern and western Atlantic, Indian
Ocean, eastern and western Pacific; Mediterranean.

References: Mammen (1963); Millard (1975);
Millard and Bouillon (1974); Calder (1988); Cor-
nelius and Ryland (1990); Marinopoulus (1992);
Boero and Bouillon (1993); Avian et al. (1995);
Medel and Lopez-Gonzalez (1996) Marques et al.
(2000); Schuchert (2001a); Pefia Cantero and Garcia
Carrascosa (2002).

Eudendrium carneum Clarke, 1882
(= E. cunninghami) (Figs. 34E-I)

Colonies densely branched, bushy, up to 105 mm
high, composed of erect and polysiphonic hydrocauli,
more or less alternately branched, major branches
polysiphonic, secondary ones polysiphonic basally;
perisarc thick, brownish in older parts, thinner and
paler towards distally; branches and pedicels annulat-
ed basally, also occasional annulations elsewhere.
Hydranth with a large flared hypostome and a shallow
perisarc groove basally; filiform tentacles (27-32) in
one whorl. Gonophores fixed sporosacs, borne on
hydranth; females on reduced hydranths with partially
atrophied tentacles, spadix bifid and acuminate, curv-
ing over egg; during development, spadices shed,
embryos borne in perisarc-covered capsules arranged
irregularly along annulated pedicel, terminal polyp
eventually lost; male gonophores on atrophied polyps
each with up to five chamber. Cnidocysts: heterotric-
hous anisorhizas (22.2-23.4x10.1-10.8 wm), on
hydranth, hypostome and on the stem; butt visible in
undischarged cnidocysts; heterotrichous microbasic
euryteles (9x4 um) on tentacles and ectoderm.

Records from Mediterranean: Adriatic western
Mediterranean.

Known seasonality and reproduction: 7-12.

Distribution: western and eastern Atlantic, Indi-
an Ocean, Mediterranean, Red Sea; western Pacific.

References: Vervoort (1968); Millard (1975); Gili



(1986); Calder (1988); Marinopoulus (1992); Medel and
Lopez-Gonzalez (1996); Marques et al. (2000).

Eudendrium elsaeoswaldae Stechow, 1921
(Figs. 34J-K)

Colonies large and unfascicled, with long stems
branches and pedicels; hydranth elongated; cnido-
cysts small microbsaic euryteles and atrichous
isorhiza (13.9- 17.1 x 6.3-7-3 um). Only immature
blastostyles of both sexes observed, male reducing
tentacles in course of development, females with
normal number of tentacles and unbranched spadix.

Remark: This species is usually not in the
Mediterranean checklist because it’s short descrip-
tion. (Marques et al. 2000).

Records from Mediterranean: western Mediter-
ranean (Naples).

Seasonality: 7.

Distribution: endemic of Mediterranean Sea.

References: Stechow (1923d); Riedl (1959);
Marques et al. (2000).

Eudendrium fragile Motz-Kossowska, 1905
(Fig. 34L)

Colonies small and delicate, hydrocauli monosi-
phonic unbranched or little branched; with some
annuli at base of branches and hydranths. Polyp
small, almost uncolored, hypostome flared, without
perisarc groove basally. Female gonophores with
unbranched spadix when mature; male gonophores
with 1-2 chambers. Cnidocysts: heterotrichous
microbasic euryteles and macrobasic euryteles
(27.5-29.0 x 10.0-11.0 wm).

Records from Mediterranean: eastern and west-
ern Mediterranean.

Known seasonality: 9-5.

Reproduction: 10-3.

Distribution: endemic of Mediterranean Sea.

References: Motz-Kossowska (1905); Boero and
Fresi (1986); Marinopoulus (1992); Boero and
Bouillon (1993); Marques et al. (2000).

Eudendrium glomeratum (Picard, 1951)
(Figs. 34M-0)

Colonies up to 30 cm high, composed of hydro-
cauli polysiphonic and branched; perisarc brown and
thick in older parts, becoming thin and yellowish to
transparent in younger regions. Polyp urn-shaped,
hypostome flared, tentacles filiform, 24-28 in one

whorl. Female mature gonophore with unbranched
spadix; male gonophore provided with one or two
chambers; mature balstostyle with either a normal
number of tentacles or a reduced number partly-atro-
phied tentacles. Cnidocysts: holotrichous macrobasic
euryteles (24x10 to 28x11 wm), but long (4 times
length of capsule) and spirally coiled around the big
axis of the cnidocyst; these cnidocysts are concentrat-
ed in several groups characteristically conspicuous at
the basal half of the polyp; also heterotrichous
microbasic euryteles (6x2.5 to 9x4 um) on tentacles
and ectoderm.

Records from Mediterranean: Adriatic western
and eastern Mediterranean.

Known seasonality: 10-4; reproduction: 9-3.

Distribution: north-eastern Atlantic, Indo-Pacific,
Mediterranean (distribution probably wider; it resem-
bles the species E. ramosum, and many records of the
last species could possibly refer to E. glomeratum.

References: Motz-Kossowska (1905) as E. ramo-
sum; Picard (1951c); Watson (1985); Boero and
Fresi (1986); Roca (1986); Boero and Cornelius
(1987); Bavestrello and Cerrano (1992); Boero and
Bouillon (1993); Altuna (1994); Medel and Lopez-
Gonzélez (1996); Marques et al. (2000); Peha Can-
tero and Garcia Carrascosa (2002).

Eudendrium merulum Watson, 1985
(Figs. 35A-G)

Hydrorhiza tubular, giving rise to simple or
branched erect stems up to 20mm in heigth, unfascicled,
lower stems roughly annulated up to the lowest branch.
Hydranth small, with approximately 24 tentacles, a
club-shaped hypostome and a distinct groove round the
base below a ring of a few large cnidocysts. Colonies
dioecious; male gonophores borne on lower stems in
dense cluster up to 20 per blastostyle, blastostyles com-
pletely reduced with distinct neck connecting
gonophore chambers; female gonophores borne thickly
on lower parts of colonies, globular, fully reduced, up to
6 scattered on blastostyles, spadix unbranched during
early ontogeny, shed when mature; eggs with thin pelli-
cle, placed along axis of blastostyle. Cnidome: microba-
sic euryteles of two sizes: small ones 7-9 x 3.0 um abun-
dant on tentacles; large ones 16.5-25.0 x 8.0-13.3 um,
having a much ornamented shaft and present in the
cnidocyst ring and on spadix of female gonophores.

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Known seasonality: present throughout the all year.

Reproduction. 1, 6-8.
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Distribution: Circumtropical.

References: Watson, (1985); Bavestrello and
Piraino (1991); Boero and Bouillon (1993); Avian et
al. (1995); Marques et al. (2000); Pefia Cantero and
Garcia Carrascosa (2002).

Eudendrium moulouyensis
Marques, Pefia Cantero and Vervoort, 2000
(Figs. 35H-M)

Colonies minute, stem fragile up to 15 mm high,
main stem unfascicled. Hydrocaulus arising from
stolonal hydrorhiza, irregularly branched in radiate
plane up to second order over its whole extension in a
few specimens, pedicels arising directly from main
stem. Perisarc of main stem weakly developed brown
up to half its length, single tubes not annulated.
Hydranth slender, without distinctive groove in the
aboral region; tentacles 25-28 in one whorl. Zooxan-
thellae present in hydranth and coenosarc. Only female
gonophores described, styloid, mature blatostyles with-
out tentacles and hypostome, spadix shed. Eggs circu-
lar encapsulate by a perisarc layer. Cnidocysts: small
(6.3-7.5 x 3.2-3.5 um) and large (10.0-15.0 x 5.0-8.7
um) heterotrichous microbasic euryteles.

Records from Mediterranean: western Mediterranean.

Known seasonality: 7, 8.

Distribution: endemic of Mediterranean Sea.

References: Marques et al. (2000); Peha Cantero
and Garcia Carrascosa (2002).

Eudendrium racemosum (Cavolini, 1785)
(Figs. 36A-D)

Colonies up to 160 mm high, composed of basally
polysiphonic and branched hydrocauli; perisarc brown
in older parts to yellowish in younger ones. Hydrocla-
dia roughly alternate, not in the same plane. Hydranth
on pedicel ringed basally; stem ringed on origins of
hydrocladia and at other irregular intervals. Hydranth
reddish, hypostome flared, tentacles filiform, 25-30 in
one whorl. It is characteristic the presence of a digiti-
form and naked nematophore on the body of some
hydranths. Gonophores on polyps with atrophied ten-
tacles to a varying degree (those bearing mature
gonophores totally atrophied), female gonophore with
a bifid spadix not acuminate; male gonophore with 3
chambers. Cnidocysts: atrichous isorhiza (10.5x4 to
11x 4 um) on hypostome, hydranth and on the hydro-
cauli; but invisible in undischarged cnidocysts; small
heterotrichous microbasic euryteles (6x4 to 7x5 wm)
on tentacles and ectoderm.
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Records from Mediterranean: Adriatic, western
and eastern Mediterranean.

Known seasonality: 5-12.

Reproduction: 6-10.

Distribution: widely distribution in the Indo-
Pacific (Boero and Bouillon (1993), also present in
the temperate and subtropical eastern Atlantic; cos-
mopolitan species (Marinopoulus, 1992).

References: Watson (1985); Boero and Fresi
(1986); Marinopoulus (1992); Boero and Bouillon
(1993); Avian et al. (1995); Medel and Lopez-
Gonzilez (1996); Marques et al. (2000); Peha Can-
tero and Garcia Carrascosa (2002).

Eudendrium rameum (Pallas, 1766)
(Figs. 36E-G)

Colonies large (up to 25 cm), bushy, with a
fibrous basal mass, composed of erect, polysiphonic
and branched hydrocauli; perisarc dark brown,
minor branched ringed basally, sinuous to straight.
Hydranths on ringed pedicels, hypostome bulbous,
20-24 filiform tentacles in one whorl. Gonophores
unreduced ovoid, yellow, short-stalked, borne on
and below hydranths, male with one chamber,
female with a spadix. Cnidocysts: heterotrichous
microbasic euryteles (23x8 to 25x8 wm) on hypos-
tome, hydranth and on the hydrocaulus; butt thin,
straight, occupying totally the capsule; small het-
erotrichous microbasic euryteles (8x4 wm) on tenta-
cles and ectoderm.

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Known seasonality: almost always present..

Reproduction: 6-9.

Distribution: cosmopolitan.

References: Naumov (1960); Gili (1986); Cor-
nelius and Ryland (1990); Boero and Bouillon (1993);
Avian et al. (1995); Medel and Lopez-Gonzélez
(1996); Marques et al. (2000); Schuchert (2001a);
Pena Cantero and Garcia Carrascosa (2002).

Eudendrium ramosum (Linneaus, 1758)
(Figs. 36H-L)

Colonies up to 175 mm; hydrocauli polysiphonic
basally, sometimes slender and flexuous with rough-
ly alternate hydrocladia, sometimes stiff and bushy
with irregular branching; branches monosiphonic.
Perisarc smooth, with groups of several annuli
above origins of branches, and also elsewhere.
Hydranth on pedicel ringed basally, hypostome



flared, tentacles filiform, and 14-29 in one whorl.
Gonophores borne on hydranths with atrophied ten-
tacles to a varying degree, female with an
unbranched spadix, male with 1-2 chambers. Cnido-
cysts: large heterotrichous microbasic euryteles
(22.2-28.0x8.7-13.3 um) on hypostome, the lower
part of hydranth, and on the stem; butt thin, about
2/3 to 3/4 length of capsule, increasing in diameter
distally but not coiled when undischarged; small
heterotrichous microbasic euryteles on tentacles and
ectoderm (5.8x2.7 to 8.4x4.2 um).

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Known seasonality: 1-12.

Reproduction: 7-2.

Distribution: cosmopolitan.

References: Millard and Bouillon (1973, 1974);
Millard (1975); Boero and Fresi (1986); Gili et al.
(1989); Marinopoulus (1992); Boero and Bouillon
(1993); Avian et al. (1995); Medel and Lopez-
Gonzélez (1996); Marques et al. (2000); Schuchert
(2001a); Pefia Cantero and Garcia Carrascosa (2002).

Eudendrium simplex Pieper, 1884
= E. motzkossowskae Picard, 1951 (Figs. 36M-P)

Colonies small, up to 12 mm high, composed of
monosiphonic and unbranched or sparsely branched
hydrocauli. Stem annulated on origins of branches and
at other irregular intervals. Hydranth on pedicel annu-
lated or corrugated throughout, tentacles filiform, 16-27
in one whorl. Gonophores on hydranths which con-
serve the tentacles, male and female on separate
colonies; female gonophore with curved and
unbranched spadix, hermaphroditic, containing one egg
and one or more masses of spermatogenic cells at sum-
mit between spadix and superficial ectoderm; male
gonophore unreduced, 1-2 chambered. Cnidocysts:
holotrichous macrobasic euryteles (17x7.5 to 23.5x10.5
um) arranged in two whorls, one at the hypostome and
the other one at the basal half of the hydranth; butt long
(8-10 times length of capsule) spirally coiled around the
big axis, swollen distally to about double the width
when discharged, armed with spirally arranged barbs;
small heterotrichous microbasic euryteles (6.6x2.5 to
7.2x3 um) on tentacles and ectoderm.

Records from Mediterranean: eastern and west-
ern Mediterranean.

Known seasonality: 4-11.

Reproduction: 7-9, 11

Distribution: South Africa? Probably endemic to

Mediterranean (see Marques et al., 2000).

References: Motz-Kossowska (1905); Millard
and Bouillon (1974); Millard (1975); Boero and
Bouillon (1993); Medel and Lopez-Gonzalez (1996)
all as E. motzkossowskae; Marques et al. (2000);
Pena Cantero and Garcia Carrascosa (2002).

Eudendrium tenellum Allman , 1877

Recorded from Adriatic by Broch (1912), doubt-
ful species.

Genus Myrionema Pictet, 1893

Eudendriidae with calyx of hydranth elongate, often
columnar below tentacles; tentacles in two or more close
whorls, number varied but usually 40 or more.

References: Calder (1988); Marques et al., 2000.

Myrionema amboinense Pictet, 1893
(Figs. 36Q-R)

Colonies up to 56 mm high, growing in groups,
hydrocauli monosiphonic, sparingly and irregularly
branched; perisarc thin and flexible, straw-colored to
transparent, with annulations at bases of branches.
Hydranth urn-shaped, with a long and cylindrical
calyx, with a shallow perisarc groove basally; hypos-
tome large, flared to knobbed; tentacles filiform, about
35-60 in two or more close whorls; hydranth and ten-
tacles bearing large numbers of zooxanthellae.
Gonophores fixed sporosarcs, borne on hydranth
body; female with unbranched spadix; male with 1-4
chambers. Cnidocysts: microbasic euryteles heterotri-
chous (8.5-9.4 wm x 3.5-3.8 um) on tentacles,
hydranth and elsewhere, butt thin, about 2/3-3/4
length of capsule; macrobasic euryteles on hydranth
base and hypostome (21.8-23.4 um x 9.7-11.3 um).

Remarks: Marinopoulus (1992) includes this
species in the genus Eudendrium.

Records from Mediterranenan: eastern Mediter-
ranean.

Distribution: eastern and western Atlantic, Indi-
an Ocean and Pacific Ocean; Mediterranean.

References: Millard and Bouillon (1973); Calder
(1988); Marinopoulus (1992) as FEudendrium
amboinense; Boero and Bouillon (1993); Marques
et al. (2000).

Family HYDRACTINIIDAE L. Agassiz, 1862

Hydroid: colony stolonal, polymorphic, usually
epizootic; hydrorhiza either as a reticulum formed by
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perisarc-covered stolonal tubes (sometimes with pro-
tective tubes: Clavactinia protecta), or as an encrust-
ing mat issued from the coalescence of the stolonal
system and either covered by a common layer of
perisarc or with naked coenosarc; in some genera the
hydrorhizal mat is invested by a calcareous skeleton;
frequently with chitinous or calcareous spines form-
ing sometimes pillars and branches; polyps sessile,
naked; gastrozooids either with one whorl or with
several closely alternating whorls of oral filiform ten-
tacles or with scattered tentacles on the distal half of
the body, exceptionally with one or two tentacles;
dactylozooids, when present, with no tentacles; ecto-
dermal vesicles of unknown function present or not in
hydrorhiza (Hydrocorella, Janaria); gonophores typ-
ically borne on gonozooids with one or more whorls
of oral tentacles or without tentacles and mouth ( =
blastostyles), exceptionally on or in hydrorhiza (H.
cryptogonia), gonophores giving rise to fixed
sporosarcs, eumedusoids or free medusae.

Medusa: Anthomedusae more or less bell-
shaped; with or without slight apical process;
manubrium tubular to sac-shaped not extending
beyond umbrella margin; with or without gastric
peduncle; mouth with 4 simple or branched oral lips
elongated to form arms armed with terminal clusters
of cnidocysts (exceptionally mouth rim simple and
armed with a cnidocysts ring: Kinetocodium, not
present in Mediterranean); 4, 8 or more solitary,
solid, marginal tentacles; with 4 radial canal and cir-
cular canal; «gonads» on manubrium, interradial,
sometimes extending along the proximal portions of
the radial canals; with or without ocelli.

References: Bouillon (1995a); Bouillon et al.
(1997) and Boero et al. (1998); Schuchert (2001a).

Genus Hydractinia van Beneden, 1841
(junior synonym = Podocoryna)

Hydroid: colonies with a stolonal reticular hydrorhiza
formed by tubes covered with perisarc, or with an
encrusting hydrorhiza covered with perisarc or with
naked coenosarc; frequently with simple, canaliculated
or branched spines. Hydranths sessile, naked, polymor-
phic: gastrozooids, gonozooids, and occasionally dacty-
lozooids; gastrozooids with one or more close whorls of
tentacles encircling the hypostome; dactylozooids with-
out tentacles; gonophores as fixed sporosacs, released or
retained eumedusoids, or free medusae arising from
varyingly developed gonozooids, with one or more close
whorls of tentacles or without tentacles and/or hypos-
tome, being reduced to blastostyles;
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Medusa: Hydractiniidae with 4 or more solid,
simple marginal tentacles, not in groups; usually 4
or 8 simple or slightly branched mouth arms (which
are dilatations of the perradial corners of the mouth
rim see Fig. L Fig. 10.) armed with clusters of cnido-
cysts; with or without gastric peduncle; «gonads» on
manubrium, interradial, but sometimes extending
along proximal parts of radial canals; with or with-
out ocelli; sometimes asexual reproduction by
medusa budding on manubrium.

Key to hydroids

Due to their great morphological uniformity, the
hydroid stages of Hydractinia are not easy to distin-
guish when they are in reproduction.

1. Colonies giving rise to medusae or eumedusoids

.......................................................................... 2
— Colonies giving rise to fixed sporosacs ........... 8
2. Colonies giving rise to free medusae............... 3
— Colonies giving rise to eumedusoids ............... 5
3. Gastrozooids without basal perisarcal collar;

gonophores 1 or usually 2 per gonozooid on a

short pedicel; sometimes spiral dactylozooids....

........................................................... H. areolata
— Gastrozooids with a basal perisarcal collar,

gonozooid with 1 to 15 or occasionally more

gonophores in CIUSterS........ccvvverveerieeerieeeireens 4
4. Hydranths 10- 15 mm.......ccccceveenene H. borealis
— Hydranths up to 5.5 mm.........c.......... H. carnea
5. With encrusting hydrorhiza.............. H. aculeata
— Without encrusting hydrorhiza........................ 6
6. Gastrozooid tentacles in one whorl ... H. pruvoti
— Gastrozooid tentacles in several whorls........... 7
7. Gastrozooid with tentacles in more than 3

whorls; gonozooids with tentacles in two whorls,
NO SPINES ..o H. inermis
7 Gastrozooid with tentacles in 3 whorls,
gonozooids with tentacles in one whorl; spines
PIESENL .eouiiieeiieeiiieiieeniteesieeeiee e H. calderi
8. With a characteristic ring of large microbasic
euryteles surrounding hypostome above a single
whorl of 4 - 12 tentacles both in gastrozooids

and gonozooids........cceceeveervieriiennenns H. fucicola
— Without this characters, usually about 8 tentacles
surrounding hypostome ................... H. echinata

Key to the species with medusae

1. Oral arms bifurcated once or twice; 24-32
marginal tentacles.........c.ccceevevvennens H. borealis
Oral arms well developed, simple, undivided.. 2



2. With medusa buds ........cccooeeeviiiiiiiiniiinieeen, 3
—  Without medusa buds .........c.coceeveenininienennne 4
3. With 4 marginal tentacles.................. H. minima
— With 8 marginal tentacles................... H. minuta
4. «Gonads» on manubrium only; rarely more than

8 tentacles....oceeviennieiniiiieeece H. carnea

— «Gonads» on manubrium and on manubrial
pouches; with 8 large and numerous | small
marginal tentacles ........c.cccceeveenene. H. areolata

Hydractinia aculeata (Wagner, 1833)
(Fig. 37A)

Colonies with encrusting hydrorhiza living on dif-
ferent gastropod shells; spines present. Gastrozooids
with 8-12 tentacles, hypostome conical. Gonozooids
shorter than gastrozooids, with 3-4 tentacles.
Gonophores ovoid, borne in groups of 4-6, giving rise
eumedusoids with 4 radial canals and circular canal.

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Distribution: endemic of Mediterranean Sea.

References: Motz-Kossowska (1905); Herberts
(1964); Bavestrello (1985) Avian et al. (1995).

Hydractinia areolata (Alder, 1862).
(= Podocoryna hartlaubi Neppi and Stiasny, 1911)
(Figs. 37B-I)

Colonies living on gastropod shells occupied by
hermit crabs. Hydroid forming a closely meshed net-
work of perisarc-covered stolon tubes from which aris-
es gastrozooids, gonozooids, spines, and sometimes
spiral dactylozooids and tentaculozooids; the gastro-
zooids are sessile, tubular to claviform, slightly taper-
ing towards base, with a rounded-conical hypostome,
with a single whorl of 4-14 amphicoronate filiform ten-
tacles and without basal perisarcal collar; the gono-
zooids have the same shape than the gastrozooids but
are smaller and slender and have only 7-8 filiform ten-
tacles, the spines are smooth, tall, slender, gently taper-
ing and somewhat curved, they are closely grouped and
separated by areas free of perisarcal armature; the spi-
ral zooids have a swollen hollow base above which
they gradually tapers, becoming solid and terminating
in a blunt tip armed with cnidocysts, they generally
occurs near the rim of the colonies; the tentaculozooids
are rare, not coiled and more slender than the spiral
zooids; 1-2 (up to 5) medusa buds in the middle region
of the gonozooid, at different stages attached by a short
peduncle and often in opposite position, during medusa
production gonozooids undergoes progressive reduc-

tion, sometimes as such a degree that the gonophores
appears issued from the hydrorhiza.

Medusa: umbrella 2-3.8 mm wide, bell shaped,
about as high than wide, no apical process; mesoglea
thin, thicker in apical region; velum broad; manubri-
um cylindrical, about half as high than subumbrellar
cavity, with a very slight gastric peduncle, with four
perradial manubrial pouches about one-third the
length of the radial canals; 4 radial canals and circular
canal narrow; mouth elongated with four perradial lips
each with one terminal cnidocyst cluster; «gonads»
interradial on manubrium wall and extending along
manubrial pouches; up to 57 solid marginal tentacles
with swollen basal bulbs, the four perradial and four
interradial tentacles larger and approximately from the
same size, remaining tentacles small and from differ-
ent size; no ocelli; no medusa buds.

Records from Mediterranean: western Mediter-
ranean; Adriatic.

Known seasonality: 10-5.

Distribution: Atlantic; Mediterranean.

References: Russell (1953); Kramp (1957b;
1961); Yamada (1961); Berhaut (1970); Edwards
(1972); Goy (1973b); Schmidt and Benovic (1979);
Castello i Tortella (1986); Brinckmann-Voss (1987);
Boero and Bouillon (1993) Avian et al. (1995).

Hydractinia borealis (Mayer, 1900)
(Fig. 37J-N)

Hydroid: colonies found on a variety of hosts and
showing some variability with site. Hydroid presenting
a stolonal reticular hydrorhiza formed by separated
anastomosing perisarc-covered tubes, sometimes form-
ing an encrusting sheet recovered by a common peris-
arc; generally with a few smooth, short, blunt spines,
depending on host; hydranths sessile, naked, claviform
or cylindrical when extended, with a delicate cup-like
ring of perisarc around the base, hypostome conical to
rounded, large, with one whorl of 12-16 amphicoronate
filiform tentacles; a few scattered, slender tentaculo-
zooids are often but not always presents, they have a
short perisarcal collar at base, their tip is rounded, not
swollen; no spiral-zooids observed; gonozooids more
slender than gastrozooids, usually with less tentacles
(up to 12), much variable in shape and size; medusa
buds with short peduncle, borne in clusters, up to 15 or
more, around a narrow zone of the upper part of the col-
umn, medusa buds at various stages of development,
gonozooids often reduced, at the extreme, without ten-
tacles and hypostome, reduced to a short column bear-
ing one or two medusa buds at the apex (blatsostyle).
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Medusa: Umbrella up to 5 mm high and wide,
bell-shaped, mesoglea thin; manubrium long and
tubular, not extending beyond umbrellar margin,
with no or on very short gastric peduncle; four long
mouth-arms in latter stages bifurcated once or twice,
each branch with a terminal cnidocyst cluster;
«gonads» interradial, occupying greater part of the
manubrium, no medusa buds; 16-32 marginal tenta-
cles; without ocelli.

Records from Mediterranean: the presence of
this species in Mediterranean is uncertain. It is
include in the Mediterranean fauna by (Tregouboff,
1957) and (Picard, 1958b) but with no records, Riedl
(1959) consider that reports of this species from
Naples are uncertain; it has been also reported near
Malta (Evans, 1968) but Edwards (1972) found out
it was Turritopsis nutricula. As stated by Edwards
(1972) further studies of Hydractinia medusa in the
Mediterranean and Adriatic Sea are needed.

Distribution: Atlantic; Mediterranean?

References: Rees (1941b); Edwards (1972);
Boero and Bouillon (1993) as Podocoryne borealis;
Avian et al. (1995); Schuchert (2001a).

Hydractinia calderi
Bouillon, Medel and Peha-Cantero 1997
(Figs. 38A-B)

Hydrorhiza stolonal, reticular tubes covered with
perisarc and adhering to gastropod shells. Gastro-
zooids cylindrical, elongated, up to 5 mm high, with
basal perisarcal cup. Hypostome with 20-40 filiform
tentacles in 3 whorls. Gonozooids much shorter,
with basal perisarcal cup and 2-14 filiform tentacles
in one whorl. Each gonozooid generally bearing one
or two eumedusoids, rarely three, one always well
developed, the others juvenile. Eumedusoids with
four radial canals and an often reduced subumbrel-
lar cavity with striated muscle, four large bulbs, and
four smaller ones. Female eumedusoids with numer-
ous eggs. Dactylozooids and spines present.
Cnidome: microbasic euryteles (8.7-11 x 3.2 um)
and desmonemes (6.3-7.5 x 3.2-3.6 um).

Records from Mediterranean: western Mediter-
ranean.

Seasonality: ?

Distribution: endemic of Mediterranean Sea.

References: Bouillon et al. (1997); Peha Cantero
and Garcia Carrascosa (2002).

Hydractinia carnea (M. Sars, 1846)
(Figs. 38C-F)
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Hydroid: colonies found mainly on shells of Nas-
sarius or on other gastropods occupied by various her-
mit-crabs, more seldom on lamellibranches and crus-
taceans and still more rarely on rocks. Hydroid pre-
senting a solonal, reticular hydrorhiza formed by peris-
arc-covered tubes, in old colonies or in region of dense-
ly aggregated polyps, the hydrorhiza becomes encrust-
ing and is recovered by a common perisarc or by a coa-
lescent layer of naked coenosarc; smooth, blunt, short
spines often present arising from hydrorhiza, depend-
ing from the nature of the host; hydranths springing
directly from stolons, single, naked, claviform to cylin-
drical, hypostome rounded, fairly large capable of
much change of form, with a single whorl of up to 19
amphicoronate filiform tentacles, sometimes, with a
short, delicate basal collar of perisarc; the fertile polyps
or gonozooids become smaller during medusa devel-
opment and the number of their tentacles decreases
eventually to on or two, gonozooids often reduced to
blastostyles; spiral zooids or tentaculozooids rarely
present , usually only in colonies living on shells asso-
ciated with hermit-crabs and then concentrated at the
rim of the shell aperture; medusa buds borne in a
whorled cluster around the upper part of the hydranth
at some distance below tentacles,1-10 or more in num-
ber, at different stages of development.

Medusa: umbrella up to 1- 2.11 mm high and 2.42
mm wide, bell-shaped; no apical process; mesoglea
thin; scattered cnidocysts on exumbrella; velum broad;
manubrium cylindrical, no more than half the length of
subumbrellar cavity; no gastric peduncle; mouth with
four single round perradial clusters of cnidocysts; 4
radial canals and ring canal narrow; «gonads» interra-
dial; 4 perradial marginal tentacles, and one to two
interradial tentacles, making eight in all, often four per-
radial tentacles only (Hydractinia carnea exigua); no
ocelli; no medusa buds on manubrium; often sexual
mature at or shortly after liberation.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic; Black Sea.

Known seasonality: 1-9.

Reproduction :6-9.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Kramp (1961); Berhaut (1970);
Edwards (1972); Goy (1973b); Gili (1986); Castello
i Tortella (1986); Brinckmann-Voss (1987); Goy et
al. (1988, 1990; 1991); Boero and Bouillon (1993);
Benovic and Lucic (1996); Avian et al. (1995);
Medel and Lopez-Gonzalez (1996); Cerrano et al.
(1998); Schuchert (2001a); Pefia Cantero and Garcia
Carrascosa (2002).



Hydractinia echinata (Fleming, 1828)
(Fig. 38G)

Encrusting hydrorhiza white to pale pink giving
rise different kinds of polyps, living on gastropod
shells but also on other solid substrata. Gastrozooids
slender, widening upwards, about 8 tentacles in on
whorl, hypostome conical. Gonozooids shorter than
gastrozooids, with few tentacles and a ring of
gonophores.  Dactylozooids  long, slender.
Hydrorhiza about 3 mm thick, with numerous blunt
conical chitinous spines with jagged edges.
Gonophores of both sexes generally on different
gonozooids; male gonophore yellow to white,
ovoid; the female, pink and spherical.

Records from Mediterranean: western Mediter-
ranean.

Records outside the Mediterranean: north-east-
ern Atlantic, Arctic Sea.

References: Vervoort (1946); Leloup (1952);
Naumov (1960); Gili (1986); Cornelius and Ryland
(1990); Boero and Bouillon (1993); Medel and
Lopez-Gonzalez (1996); Schuchert (2001a).

Hydractinia exigua (Haeckel, 1880)
= Hydractinia carnea M. Sars, 1846

The exigua form with only four tentacles is com-
monly found in Mediterranean (Adriatic) but has
also a been found in Roscoff and Plymouth mixed
with specimens with interradial tentacles. It is nev-
ertheless often regard as a well defined species
(Picard, 1958b, Cerrano et al.,1998)

Hydractinia fucicola (M. Sars, 1857)
(Fig. 39A)

Encrusting hydrorhiza covered by naked
coenosarc, armed by numerous spines, living on dif-
ferent substrates (crustaceans, algae, hydrozoans);
dactylozooids may be present. Gastrozooids pale
pink, length up to 3mm, hypostome cylindrical, 8-12
tentacles. Gonozooids pink, hypostome trumpet-
shaped, 4-8 tentacles; male and female gonophores
in separated colonies; male gonophore spherical; the
female slightly flattened on both extremes, with 7-8
eggs. Both gastrozooids and gonozooids with a
characteristic ring of large microbasic euryteles
cnidocysts surrounding the hypostome above the
single tentacle whorl (of 4-12 tentacles).

Records from Mediterranean: western Mediter-
ranean.

Distribution: north eastern Atlantic, Mediterranean.

References: Motz-Kossowska (1905); Castric-
Fey (1970); Medel and Lopez-Gonzalez (1996);
Bouillon, ef al. (1997).

Hydractinia hooperii (M.Sars,1846)
(Fig. 39B)

Colonies living mainly on gastropod shells or cir-
ripedes; stolonal polymorphic. With smooth, cone
shaped spines.Gastrozooids long and thin, with 11-16
tentacles set in one whorl around hypostome. Gono-
zooids with only six to eight tentacles and four
gonophores, two well developed and two much small-
er. Cnidome microbasic euryteles (7.1-7.9 x2.4-3.2
um) and desmonemes (5.5-6.3 x2.8-3-2 um).

Records from Mediterranean: western Mediter-
ranean.

Known seasonality and reproduction: 7-8

Distribution: Atlantic, Mediterranen

References: Bouillon, et al. (1997); Pefia Cantero
and Garcia Carrascosa (2002).

Hydractinia inermis (Allman, 1872)
(Fig. 39C)

Colonies living on different substrates (algae,
sea-grasses, crustaceans, hydrozoans); spines on
hydrorhiza absent; dactylozooids sometimes pre-
sent. Gastrozooids (up to 4.2 mm high) with a basal
perisarc cup and about 20 tentacles in two or sever-
al whorls, hypostome conical; gonozooids (up to 2
mm) with two whorls of about 12 tentacles and bear-
ing fixed eumedusoids, having eight tentacular
bulbs, the females containing many eggs. Dactylo-
zooids sometimes present. Cnidocysts: desmo-
nemes, haplonemes and microbasic euryteles.

Records from Mediterranean: Adriatic, eastern
and western Mediterranean.

Known seasonality: 2,4,5

Reproduction: 2,4,5.

Distribution: endemic of the Mediterranean.

References: Boero (1981);Gili (1986) as Stylac-
tis; Medel and Lopez-Gonzalez (1996) as Stylac-
taria; Bouillon, et al. (1997); Pena Cantero and Gar-
cia Carrascosa (2002).

Hydractinia minima (Trinci, 1903)
(Figs. 39D-E)

Medusa: umbrella globular or dome-shaped,
about as high as wide 0.3-1 mm; mesoglea thin, soft,
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a slight apical thickening; manubrium barrel-
shaped, length half of umbrella cavity, circular in
cross section; four perradial lips elongated to form
oral tentacles each terminating in a single spherical
cluster of cnidocysts; gastric peduncle short; velum
well developed; four interradial «gonads» surround-
ing manubrium when mature; asexual reproduction
by budding from the manubrium wall, buds and
«gonads» may be produced at the same time; four
distinct narrow radial canals, circular canal indis-
tinct; four solid perradial tentacles each with a oval
marginal bulb; no ocelli.

Hydroid: unknown.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea.

Known seasonality: 1-12.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Vannucci (1957); Kramp (1961);
Berhaut (1970); Goy (1973b); Benovic (1973);
Schmidt and Benovic (1979); Uchida and Sugiura
(1977); Castello i Tortella (1986); Gili (1986); Benovic
and Bender (1987); Brinckmann-Voss (1987); Goy et
al. (1988, 1990, 1991); Boero and Bouillon (1993);
Avian et al. (1995); Benovic and Lucic (1996); Medel
and Lopez-Gonzalez (1996); Goy (1997).

Hydractinia minuta (Mayer, 1900)
(Figs. 39F-G)

Medusa: umbrella 0.5-up to 2mm high, slightly
higher than broad, oval to pear-shaped, with apical
projection; mesoglea moderately thick; velum well
developed; manubrium short, circular in cross-sec-
tion, on a well developed gastric peduncle; mouth
with four perradial lips elongated to form oral arms
terminating with a knob of cnidocysts; medusa buds
on interradial walls of manubrium; narrow radial
canals and circular canal; 4 perradial and 4 interradi-
al marginal tentacles each with a small oval bulb; no
ocelli; newly released medusa buds with 8 tentacles.

Hydroid: unknown.

Remarks: this species is very similar to Hydrac-
tinia minima and several authors have discussed the
possible identity of the two species. Russell (1953);
Vannucci (1957) and Kramp (1961) nevertheless
maintain them distinct.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea.

Known seasonality: 2-11.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.
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References: Babnik (1948); Kramp (1961); Goy
(1973b); Benovic (1976); Schmidt and Benovic
(1979); Gili (1986); Benovic and Bender (1987);
Goy et al. (1988, 1990, 1991); Boero and Bouillon
(1993); Avian et al. (1995); Benovic and Lucic
(1996); Medel and Lopez-Gonzalez (1996).

Hydractinia pruvoti (Motz-Kossowska, 1905)
(Figs. 39H-I)

Encrusting hydrorhiza with numerous spines and
sometimes dactylozooids living on gastropod shells.
Gastrozooids (up to 15 mm.) with 10-14 tentacles in
one whorl, hypostome conical; gonozooids (up to 5
mm.) with only one tentacle at the top; with 8-9
gonophores of which one, much more developed;
eumedusoids with 4 marginal bulbs and several eggs.

Records from Mediterranean: western Mediter-
ranean.

Distribution: endemic of Mediterranean Sea.

References: Motz-kossowska (1905); Medel and
Lopez-Gonzélez (1996); Bouillon, et al. (1997);
Bavestrello et al. ( 2000).

Family NIOBIIDAE Petersen, 1979

Hydroid: unknown.

Medusa: 2 simple and 2 bifurcated radial canals,
so that six canals reach the circular canal; “gonads”
on manubrium, interradial; marginal tentacular
bulbs developing into medusae; no ocelli, gastric
peduncle, and mesenteries.

References: Brinckmann, (1959); Bouillon
(1995a; 1999); Bouillon and Boero (2000).

Genus Niobia Mayer, 1900
With the characters of the family.

Niobia dendrotentaculata Mayer, 1900
(Fig. 40A)

With the characters of the family.

Records from Mediterranean: western Mediter-
ranean.

Distribution: present in the three great oceans.

References: Brinckmann (1959); Avian et al. (1995).

Family PANDEIDAE Haeckel, 1879

Hydroid: colonies usually stolonal, not branch-
ing; hydranth tentacles filiform, normally in one



whorl, exceptionally in two or more whorls, or scat-
tered, or absent; perisarc developed to a variable
degree, occasionally forming a pseudohydrotheca or
missing completely; reproduction mainly by free
medusae, except in some modified genera of ques-
tionable affinity like Nudiclava = Hydrichthys.

Medusa: umbrella bell-shaped, with or without
apical projection; manubrium quadratic, usually large;
with or without gastric peduncle; 4 oral lips, simple, or
crenulated, or complexly folded; 4 radial canals
(exceptionally 8, as in Octotiara) often broadened, or
ribbon-like, or with jagged margin; rarely centripetal
canals; with or without mesenteries; “gonads” either
with smooth surface or complexly folded, on manubri-
um walls in adradial or interradial position, sometimes
extending along radial canals, or completely perradial;
2 or more hollow marginal tentacles; bulbs mostly
tapering, elongated, conical (almost carrot-shaped)
and often laterally compressed; with or without rudi-
mentary tentacles (tentaculae), or marginal warts; with
or without abaxial ocelli; cnidome usually containing
microbasic euryteles.

References: Wedler and Larson (1986); Calder
(1988); Pages, Gili and Bouillon (1992); Bouillon
(1995a, 1999); Migotto (1996); Schuchert (1996);
Brinckmann-Voss and Arai (1998); Bouillon and
Barnett (1999); Bouillon and Boero (2000).

Key to hydroids

The hydroids of many Pandeidae are unknown,
or known only as juveniles. Where known, some
hydroids are so similar that it is almost impossible to
try to make a key, conversaly as, like in the genus
Merga, the colonies are so variable that they can be
referred to any Pandeid genus.

1. Hydroids parasite of fishes, or of copepods
parasite of fishes, hydrorhiza forming a naked
encrusting Fig.; without tentacles ......................
........................................ Hydrichthys; Larsonia

— Hydrorhiza as creeping stolons ............ccccceueeev. 2

2. Hydranth sessile or almost sessile and naked.. 3

— Hydranth on more or less developed hydrocaulus
covered With Perisarc ......c..ceeceeveeveeneenueennennn 5

3. Hydranth with one whorl of 4-6 tentacles...........
....................................................... Codonorchis

— Hydranth with more than one whorl of tentacles

................................................................ Pandea

........................................................... Stomotoca
5. Hydranth without pseudohydrothecae.............. 7
— Hydranth with pseudohydrotheca .................... 6
6. Pseudohydrotheca more or less gelatinous .........
....................................................... Leuckartiara
— Pseudohydrotheca not gelatinous........ Neoturris
7. Hydrocaulus short, hydranth with a single row of
3-4 filiform tentacles ........cccceceeenee. Octotiara

— Hydrocaulus well developed; hydranth with an
amphicoronate whorl of more than 8 filiform
teNtaACIeS . ecuvreeeiieeiee e Amphinema

Key to medusae

Where only juvenile medusae known: see Pan-
deidae incertae sedis, or juveniles, or conspecific,
see below

1. With only two well developed marginal tentacles
I adults e 2
— With more than two well developed marginal
tentacles in adults ........ccocevveeriiniiniinicnicnene 3
2. With horse shoe-shaped interradial gonad with
transversal bridge.......c..cccceceenuenene. Codonorchis
— With adradial or interradial «gonads» in rows or
sac-like «gonads» extending from adradial side
of manubrium outwards along radial canals........

......................................................... Amphinema
3. With eight simple radial canals .......... Octotiara
— With 4 primary radial canalS.........ccc.cceeenennen. 4

4. «Gonads» smooth or corrugated; 4 fairly simple
lips; manubrium cruciform; «gonads», usually
adradial, smooth or exceptionally weakly
Corrugated ......ooceeeiiiinienee e, Merga

— «Gonads» reticulate or folded, or both; oral lips
more or less folded or crenulated..................... 5

5. «Gonads» reticulate, with isolated interradial
pits, with or without additional folds................ 6

— «Gonads» reticulate, without isolated interradial
pits, horse-shoe-shaped, with diverging
horizontal folds directed towards outside ...........
....................................................... Leuckartiara

6. «Gonads» reticulate, in 8 vertical, adradial series
of transverse folds; interradial portion of
manubrium walls with isolated pits .... Neoturris

— «Gonads» reticulate, without surrounding folds
and with isolated interradial pits............ Pandea

Genus Amphinema Haeckel, 1879

Hydroid: when known, colony stolonal, with
creeping hydrorhiza; hydrocaulus well-devel-
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oped, unbranched with a terminal hydranth, cov-
ered by perisarc often infested by detritus and
extending to the base or the middle of the
hydranths body but not developing in a real
pseudohydrotheca; hydranth elongate, with one
whorl of amphicoronate, filiform, oral tentacles;
polyps bending over when stressed; medusa buds
on short peduncles arising from hydrorhiza, hry-
drocaulus, or both.

Medusa: generally with a large apical projec-
tion; sometimes with an apical chamber; typically
with 2 opposite hollow marginal tentacles; with
marginal warts or tentaculae; without gastric
peduncle; manubrium with broad base; with or
without mesenteries; 4 simple oral lips; “gonads”
either adradial, interradial or perradial, occasion-
ally extending along radial canals; with or without
ocelli.

References: Brinckmann-Voss and Arai (1998);
Rees (2000).

Key to hydroids

1. Distal perisarc margin on hydranths body
difficult to observe ........c.cccceceevenennenn A. dinema

— Distal perisarc margin on hydranths body well
marked .......ooeeeviiieiiiieeeee e A. rugosum

Key to medusae

1. «Gonads» extending from adradial sides of
manubrium outwards along radial canals; with
0CELLL ceinieieic A. turrida

— «Gonads» on manubrium only; no ocelli......... 2

2. Margin between tentacles with rudimentary
warts, without marginal tentaculae «gonads»

simple, without folds.........c..ceceevuenene. A. dinema
— Margin between tentacles with short solid

marginal tentaculae..........cc.coeeeerieiiiniineenennn. 3
3. «Gonads» adradial, folded.................. A. rugosa
— «Gonads» interradial, smooth............... A. rubra

Amphinema dinema (Péron and Lesueur, 1810)
(Figs. 40B-C)

Hydroid: colonies stolonal, with creeping
hydrorhiza, giving rise to well developed
unbranched hydrocauli with a terminal hydranth,
hydrocauli longer than hydranths and covered by
thin perisarc, with or without basal annulations,
often infested by detritus and extending to the base
of the hydranths but not developing in a pseudohy-
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drothecae, the distal perisarc margin on hydranths
body difficult to observe; hydranths spindle-shaped
with a rounded-conical hypostome, with one whorl
of 8-14 amphicoronate filiform tentacles; medusa
buds borne singly on short peduncles arising from
hydrorhiza.

Medusa: Umbrella up to 4 mm wide and 6 mm
high bell-shaped, with a large, conical, solid, apical
projection, mesoglea of uniform thickness besides
top; manubrium cross-like in section, flask-shaped,
almost as long as bell cavity; mouth cruciform with
4 prominent, recurved lips; with 2 very long taper-
ing opposed marginal tentacles with large elongated
conical basal bulbs and 12-24 small marginal warts,
without tentaculae; with 8 simple adradial smooth
«gonads»; without ocelli.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea.

Known seasonality: 2-11.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Rees and Russell (1937); Babnik
(1948); Russell (1953); Kramp (1961); Goy
(1973b); Schmidt and Benovic (1979); Gili (1986);
Benovic and Bender (1987); Brinckmann-Voss
(1987); Goy et al. (1988, 1990, 1991); Ramil
(1988); Boero and Bouillon (1993); Avian et al.
(1995); Benovic and Lucic (1996); Medel and
Lopez-Gonzalez (1996); Schuchert (1996).

Amphinema rubra (Kramp, 1957a)
(Fig. 40D)

Medusa: umbrella 4.5 mm wide, 7 mm high, with
fairly thick walls and fairly pointed apical projec-
tion; manubrium large, barrel-shaped; mesenteries
long, half length of manubrium; mouth square, with
4 simple recurved lips; with broad apical chamber
above manubrium; «gonads» covering interradial
walls of manubrium, smooth; 2 opposed marginal
tentacles with elongate conical bulbs; with 5-6 inter-
radial tenon-like marginal tentaculae; without mar-
ginal warts; manubrium, «gonads» and lips deep
reddish; without ocelli.

Hydroid: unknown.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 1; 8; 10.

Distribution: Antarctic (Atlantic
Mediterranean.

References: Kramp (1957a, 1961); Goy (1973b);
Boero and Bouillon (1993); Gili et al. (1998)

section);



Amphinema rugosum (Mayer, 1900)
(Figs. 40E-F)

Colonies stolonal, with creeping hydrorhiza, giv-
ing rise to single or slightly branched hydrocauli
with terminal hydranths; perisarc with two to five
annulations at hydrocauli base and extending to the
middle of the hydranth body where it adheres to
polyp with a well marked end, perisarc often infest-
ed with detritus; hydranths spindle shaped, with a
dome-shaped hypostome, with one whorl of 8-12
amphicoronate filiform oral tentacles; 1-3 medusa
buds borne on short stems from hydrorhiza and from
hydrocauli.

Medusa: umbrella up to 6 mm high, slightly
higher than wide, bell-shaped, with a large conical
to hemispherical apical projection, mesoglea uni-
formly thin besides top; with slight perradial fur-
rows in top umbrella; manubrium flask-shaped,
cruciform in section, reaching almost umbrella
margin; mouth cruciform, with 4 prominent,
slightly recurved lips; eight «gonads» in adradial
pairs, with 3-4 characteristic folds directed inter-
radially; four broad radial canals with jagged and
smooth margins; two diametrically opposed mar-
ginal tentacles with large, hollow, conical, taper-
ing and very long bulbs; with 14 - 24 small mar-
ginal tentaculae; no ocelli.

Records from Mediterranean: eastern and west-
ern Mediterranean.

Known seasonality: 7.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Rees and Russell (1937); Russell
(1953); Kramp (1961); Goy et al. (1988, 1990,
1991); Brinckmann-Voss (1987); Boero and Bouil-
lon (1993); Schuchert (1996).

Amphinema turrida (Mayer, 1900)
(Fig. 40G)

Medusa: umbrella 4-7 mm high, somewhat
higher than wide, with a conical, hollow apical
projection; manubrium pyriform, almost as long
as subumbrellar cavity; mouth with four recurved,
crinkled lips; «gonads» sac-like, folded, extend-
ing from adradial sides of the manubrium out-
wards along the 3/4 of the length of the four radi-
al canals; typically 2 long, opposite, marginal ten-
tacles with elongated, conical basal bulbs (some-
times 4 perradial tentacles, see Bigelow, 1909;
Goy, 1973) and 12 to 26 small solid tentaculae
often reduced to small rudimentary bulbs; tentac-

ular bulbs, tentaculae or rudimentary bulbs all
with a red ocelli.

Hydroid: unknown.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 4; 5.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Bigelow (1909); Kramp (1961); Goy
(1973b); Bouillon (1980); Boero and Bouillon
(1993).

Genus Codonorchis Haeckel, 1879

Hydroid: colonies stolonal with simple creeping
hydrorhiza; hydranths, small (0.25 mm) sessile,
naked, fusiforme; hypostome short, conical; with a
single whorl of 4-6 filiform tentacles; medusa buds
on hydrorhiza with a pedicel of variable length, gen-
erally longer than hydranth.

Medusa: pandeidae with an apical projection;
never with more than 2 opposite hollow marginal
tentacles; with marginal tentaculae; without gastric
peduncle; manubrium with broad base; with mesen-
teries; mouth cruciform with 4 simple lips;
«gonads» horse-shoe-shaped; with ocelli.
Reference: Boero et al. (1997).

Codonorchis octaedrus Haeckel, 1879
(Fig. 40H, 41A)

Hydroid: colonies stolonal with simple creeping
hydrorhiza; hydranths, small (0.25 mm) sessile,
naked, fusiforme; hypostome short, conical; with a
single whorl of 4-6 filiform tentacles; medusa buds
on hydrorhiza with a pedicel of variable length, gen-
erally longer than hydranth.

Medusa: umbrella 2.5 mm wide, 4 mm high, with
a high conical or globular apical projection; manubri-
um urn-shaped, with wide base, with a apical cham-
ber; mouth cruciform, with 4 simple recurved lips; 4
broad ribbon-like radial canals, with jagged edges;
with mesenteries; «gonads» interradial, horse-shoe-
shaped, linked by a transverse interradial bridge; 2
long opposite hollow marginal tentacles; marginal
tentacular bulbs conical; up to 16 rudimentary bulbs
with small tentacles; all bulbs with ocelli.

Records from Mediterranean: between Adriatic
and Ionian Sea.

Known seasonality: 7T; 8.

Distribution: Atlantic, Mediterranean.

References: Kramp (1961); Boero et al. (1997).
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Genus Leuckartiara Hartlaub, 1914

Hydroid: when known, forming stolonal colonies;
hydrocauli not or sparingly branched, covered by
perisarc extending onto hydranth body forming a
more or less gelatinous pseudohydrothecae which
does not envelop the tentacles; hydranths with one
whorl of oral filiform tentacles; medusae develop on
hydrocauli or hydrorhiza and are covered by a thin
perisarc.

Medusa: pandeidae usually with an apical projec-
tion of varying shape; with large manubrium connect-
ed to radial canals by mesenteries; mouth with exten-
sively folded or crenulated margin; «gonads» interra-
dial, bipartite but connected interradially, typically
horse-shoe-shaped, with horizontal folds directed per-
radially; radial canals broad and ribbon-like, often
with jagged edges; with numerous hollow tentacles
with elongated, laterally compressed basal bulbs;
often with rudimentary tentacles; usually with ocelli.

Only the hydroid of Leuckartiara octona is
known (see below)

Recent reference: Schuchert (2004)

Key to medusae
1. With rudimentary marginal club-shaped tentacles

— No club-shaped rudimentary marginal tentacles;
abaxial spurs not well developed........ L. nobilis
2. With ocelli; with pronounced abaxial spurs........
............................................................. L. octona
— Without ocelli, without spurs............ L. brownei

Leuckartiara species are often difficult to distin-
guish, especially when immature (see diagnostic
table in Xu et al., 1991 and in Pages et al., 1992).

Leuckartiara brownei Larson and Harbison, 1990
(Fig. 41B)

Medusa: umbrella 10 mm high and 9 mm wide,
conical, with a pointed apical projection of variable
height; mesoglea fairly thick; velum narrow;
manubrium greater than half of subumbrellar cavity;
mouth with large crenulated lips; radial canals four,
fairly broad, mostly smooth; mesenteries well devel-
oped; four perradial marginal tentacles, large, taper-
ing, not laterally compressed; up to 28 rudimentary
tentacle, clasping the exumbrella, the oldest more
developed and interradial; all tentacles without
spurs; «gonads» on interradial walls of the manubri-
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um, orange brown, each with a pair of main longitu-
dinal folds adjacent to the interradii, making a con-
tinous interradial groove and with a few isolated
folds in the adradii mostly oriented perradially; no
ocelli; .

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 12, 1.

Distribution: Antarctic (Ross Sea, Weddell Sea);
Mediterranean.

References: Larson and Harbison (1990); Bouil-
lon et al. (2000).

Hydroid: unknown.

Leuckartiara nobilis Hartlaub, 1913
(Fig. 41C)

Medusa: umbrella up to 27 mm high and 20 mm
wide, bell-shaped, with a well developed pointed or
rounded solid apical projection; manubrium large,
flask-shaped, with broad base and constricted near
mouth, more than half as long as subumbrellar cav-
ity; mouth with complexly folded, crenulated lips;
«gonads» interradial, typically horse-shoe-shaped,
covering whole walls of manubrium, with numerous
divided horizontal folds; mesenteries along half the
length of manubrium; radial canals very broad, with
irregular and jagged outlines and sometimes short
lateral diverticula; about forty or more marginal ten-
tacles of different size, well spaced, tentacular bulbs
elongated, laterally compressed which clasp the
exumbrella margin, forming faintly developed abax-
ial spurs; no club shaped marginal rudiments; ocelli
dark red.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 3; 4.

Distribution: Atlantic, Arctic; Indo-Pacific,
Mediterranean.

References: Kramp (1961); Goy (1973b); Gili
(1986); Boero and Bouillon (1993); Medel and
Lopez-Gonzalez (1996).

Hydroid: unknown.

Leuckartiara octona (Fleming, 1823)
(Figs. 41D-F)

Hydroid: colonies generally epizootic, up to 5
mm high, growing on various animals (gastropod
shells, crabs, fishes, other hydroids) or on rocks,
stolonal, formed by single or slightly branched
hydrocauli arising from a creeping hydrorhiza and



bearing a terminal hydranth and occasionally 1-3
lateral ones as well or, sometimes, with sessile
hydranths; hydrocauli increasing in diameter from
base distally; perisarc surrounding hydrocauli, firm,
often annulated or wrinkled, especially at base and
expending over the hydranth body in form of a
gelatinous pseudohydrothecae reaching the base of
the tentacles but not investing them; pseudohy-
drothecae often covered by detritus; hydranths with
a single whorl of 6-12 filiform tentacles and a coni-
cal hypostome; medusa buds borne on short pedun-
cles completely invested by perisarc, arising from
hydrorhiza and hydrocaulus.

Medusa: umbrella up to 20 mm high, higher than
wide, bell-shaped, with a generally well developed
conical or spherical solid apical projection, lateral
walls thin; manubrium of varying length, with broad
base, flask-shaped; «gonads» interradial, typically
horse-shoe-shaped on whole surface of manubrium,
with folds directed towards the perradii; radial
canals with smooth or slightly jagged edges; mesen-
teries along about half the length of manubrium;
with 12-32, usually 16, long marginal tentacles with
long conical laterally compressed marginal bulbs
clasping umbrella and forming a pronounced abaxi-
al spur and with 16 or more club shaped marginal
rudimentary bulbs, all bulbs with abaxial ocelli.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea.

Known seasonality: 2-8; 11.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Kramp (1961); Goy (1973b); Millard
(1975); Schmidt and Benovic (1979); Bouillon
(1980, 1985a); Gili (1986); Benovic and Bender
(1987); Brinckmann-Voss (1987); Boero and Bouil-
lon (1993); Altuna (1994); Avian et al. (1995); Ben-
ovic and Lucic (1996); Medel and Lopez-Gonzalez
(1996); Schuchert (2001a).

Genus Merga Hartlaub, 1914

Hydroid: when known colonial, arising from a
ramified hydrorhiza; hydrocauli slightly branched or
not; hydranths on hydrocauli or almost sessile; with
or without pseudohydrothecae which when present
does not envelop the tentacles; hydranths with one
whorl of filiform tentacles; free medusae arising
from hydrocauli and hydrorhiza.

Medusa: Pandeidae with cruciform manubrium,
with perradial edges of manubrium connected with
radial canals by long mesenteries; manubrium never

twisted; with smooth or exceptionally slightly fold-
ed or weakly corrugated «gonads», generally adra-
dial; with simple or faintly crenulated oral lips; with
4-8 or more marginal tentacles; with or without rudi-
mentary bulbs or tentaculae; with or without ocelli.

Key to hydroids

1. Hydranth borne on erected stem and covered
with a wrinkled pseudohydrotheca .... M. galleri

— Hydranth on very short pedicel and without
pseudohydrotheca........cccceceeenennne M. tergestina

Key to medusae

1. Umbrella dome-like, without an apical projection

2. With only four perradial marginal tentacles........
.................................................... M. tregoubovii
— With 8-12 marginal tentacles and 24-36
rudimentary bulbs............ccceeeveennenn. M. violacea
3. With a narrow, pointed apical projection; 4-8
marginal tentacles and a few rudimentary bulbs;
four simple faintly crenulated lips ..........ccc.c......
....................................................... M. tergestina
— With a wide apical projection; 8-16 marginal
tentacles; without rudimentary bulbs; mouth with
strongly folded Lips.......ccceevvverveennene M. galleri

Merga galleri Brinckmann, 1962
(Figs. 41G-H)

Hydroid: colonies branched, arising from a
creeping hydrorhiza; hydranths borne on erected
stems, each with a conical hypostome and one whorl
of up to six filiform tentacles; hydrorhiza and hydro-
cauli, surrounded by a flexible perisarc covered by
mud particles; perisarc forming a wrinkled pseudo-
hydrotheca reaching the base of the tentacles;
medusa buds developing on the stems and surround-
ed by perisarc.

Medusa: umbrella up to 1.15 mm high and 0.45
mm wide, with a very large apical projection;
manubrium with a large base; large with strongly
folded lips; radial canals broad, with slightly jagged
outlines, entering manubrium by long mesenteries; 8
smooth, slightly folded «gonads», adradial, attached
to mesenteries and to the sides of the manubrium;
marginal tentacles 8-11 in females, 11-16 in males;
marginal tentacular bulbs triangular, the four perra-
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dial with band-shaped ocelli the others with dot-like
ocelli.
Records from Mediterranean: western Mediter-
ranean.
Known seasonality: reared in laboratory from
hydroids collected from May-September.
Distribution: endemic of Mediterranean Sea.
References: Brinckmann-Voss (1962); Boero and
Bouillon (1993).

Merga tergestina (Neppi and Stiasni, 1912)
(Figs. 411-J)

Hydroid: colonies issued from a branched creep-
ing hydrorhiza, forming a loose stolonal mat in old
well developed colonies, pedicels very short termi-
nating in a single hydranth, recovered with a thin
perisarc till the base of the hydranths, often
hydranths almost sessile, some longer and singly
branched pedicels may occur in crowded colonies,
upright pedicels not clearly demarcated from
hydrorhiza; hydranth naked, elongated, almost
cylindrical, slightly tapering under tentacular whorl
and basally, with a conical hypostome, with a small
number of amphicoronate filiform tentacles (6-8)
held rather stiffly out; medusa buds borne on short
pedicels on hydrorhiza, rarely on hydranth pedicel,
enveloped by perisarc sheath.

Medusa: umbrella 4 mm wide, 7 mm high, with a
narrow, pointed apical projection, with thin walls;
manubrium 1/2-2/3 as long as bell cavity; mouth lips
faintly crenulated; mature «gonads» interradial, smooth,
slightly folded; 4-9 marginal tentacles with ocelli and
few rudimentary bulbs without ocelli; medusa present-
ing more than one period of sexual maturity.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea.

Known seasonality: 1-3; 5-11.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Vannucci and Yamada (1959);
Kramp (1961); Benovic (1973); Schmidt and Ben-
ovic (1979); Brinckmann-Voss (1987); Bouillon
(1980); Goy et al. (1988, 1990, 1991); Boero and
Bouillon (1993); Avian et al. (1995); Benovic and
Lucic (1996).

Merga tregoubovii Picard, 1960
(Fig. 42A)

Medusa: umbrella 2.5 mm wide and high, globu-
lar, without apical projection; mesoglea thin, uni-
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form; manubrium quadrangular, large; no gastric
peduncle; mouth with four simple recurved lips,
slightly folded in old specimens; 4 large radial
canals, ribbon-like, circular canal and velum nor-
mal; mesenteries along about half the length of the
manubrium; «gonads» appear first as 8 voluminous,
large, adradial contiguous masses, with an apical
interradial bridge, usually fusing together and
becoming completely interradial with age; with 4
long, perradial, marginal tentacles; marginal tentac-
ular bulbs elongated conical.

Hydroid: unknown.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 9, 10.

Distribution: Indo-Pacific; Mediterranean.

References: Picard (1960b); Kramp (1961); Goy
(1973b); Bouillon (1980); Boero and Bouillon
(1993).

Merga violacea (Agassiz and Mayer, 1899)
(Fig. 42B)

Medusa: umbrella up to 7 mm wide, 11 mm high,
dome-like, without apical projection, with thick
walls; manubrium half as long as bell cavity, cross-
shaped in transverse section; mesenteries very long;
«gonads» adradial; 4 slightly crenulated lips; 8-12
long marginal tentacles and 24-36 rudimentary ten-
tacles, all with ocelli.

Hydroid: unknown.

Records from Mediterranean: eastern and west-
ern Mediterranean; Adriatic Sea.

Known seasonality: 7; 8.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Kramp (1924; 1961); Goy (1973b);
Goy et al. (1988, 1990, 1991); Boero and Bouillon
(1993).

Genus Neoturris Hartlaub, 1913

Hydroid: when known forming colonial hydroids
arising from stolonal hydrorhiza with terminal
hydranth; perisarc of hydrocauli continuing up to the
hydranth body but does not surround the tentacles;
hydranths with one whorl of filiform oral tentacles;
free medusae developing from hydrocauli some-
times from hydrorhiza, gonophores completely cov-
ered with perisarc.

Medusa: Pandeidae with apical projection vary-
ing much in shape and size, often reduced; manubri-



um very large and broad, with well developed
mesenteries; «gonads» in 8 adradial series with
transverse folds directed towards interradii;
depressed interradial parts of manubrium with iso-
lated pits of «gonads»; with 8 or more hollow mar-
ginal tentacles with laterally compressed basal
bulbs; without rudimentary tentacles or marginal
warts; mostly without ocelli.

Neoturris pileata (Forskal, 1775)
(Figs. 42C-E)

Hydroid: colonies attached to shells of the
bivalve mollusc Nucula living in deep water;
hydrorhiza forming a close network of anastomos-
ing stolons; hydranths borne on erect unbranched
hydrocauli which are covered by an irregularly or
spirally coiled perisarc; hydranths spindle-shaped
with a prominent conical hypostome and with 4-9
filiform oral tentacles in a single whorl; perisarc
forming a pseudohydrotheca extending till the base
of tentacles; medusa buds on stems, or less com-
monly on stolons, completely covered by perisarc.

Medusa: Umbrella up to 25 mm wide and 40 mm
high, bell-shaped, with variable apical projection;
manubrium flask-shaped, of very variable length,
never extending beyond exumbrellar margin, with
broad base; mouth with very complexly folded and
crenulated lips; mesenteries about half as long as
manubrium; radial canals broad with short, some-
times branched lateral diverticula; «gonads» in 8
adradial series with transverse folds directed
towards interradii; depressed interradial parts of
manubrium with isolated pits of «gonads»; up to 90
(usually 60-80) marginal tentacles, densely crowd-
ed, marginal bulbs clasping exumbrella but not
forming conspicuous abaxial spurs; without ocelli.

Records from Mediterranean: western Mediter-
ranean; Adriatic Sea.

Known seasonality: 1-8; 11; 12.

Distribution: Atlantic; Mediterranean.

References: Babnik (1948); Kramp (1961);
Edwards (1965); Berhaut (1970); Goy (1973b);
Schmidt and Benovic (1979); Gili (1986); Benovic
and Bender (1987); Boero and Bouillon (1993);
Avian et al. (1995); Benovic and Lucic (1996);
Medel and Lopez-Gonzalez (1996).

Genus Octotiara Kramp, 1953

Hydroid: colonies with stolonal hydrorhiza;
hydrocaulus short, covered by thin perisarc;

hydranth, with a single row of 3-4 filiform tentacles;
free medusa borne isolated on hydrorhiza.

Medusa: Pandeidae with eight simple radial
canals, with or without gastric peduncle; with trans-
versely folded «gonads»; without mesenteries.

Octotiara russelli Kramp, 1953
(Fig. 42F-H)

Hydroid: colonies with stolonal hydrorhiza, sym-
biotic with the bryozoan Steginoporella mandibula-
ta; hydranth rising among zoeciae about 0,5 mm
high, with a single row of 3-4 filiform tentacles;
white rounded hypostome, reddish column; hydro-
caulus short, covered by thin perisarc; medusa buds
isolated on hydrorhiza.

Medusa: umbrella 7-11 mm wide, flatter than a
hemisphere, sometimes with a large and broad gas-
tric peduncle; manubrium in its entire length with
eight deep longitudinal furrows; mouth tube long
with 8 sharp edges terminating in 8 pointed lips;
«gonads» along each of the eight perradial edges of
the manubrium, deeply transversally folded, each
with 7-10 furrows; with eight radial canals; usually
8 large marginal tentacles, but occasionally up to 32,
with about 64 small rudimentary tentacles; all with-
out ocelli.

Records from Mediterranean: western Mediter-
ranean.

Known seasonality: 4.

Distribution: Indo-Pacific; Mediterranean.

References: Kramp (1961); Kramp (1965, 1968);
Goy (1973b); Boero and Bouillon (1989; 1993).

Genus Pandea Lesson, 1843

Hydroid: hydroids when known forming stolonal
colonies arising from a creeping, ramified hydrorhiza
fixed on the planktonic gastropod Clio cuspidata;
hydranths naked, almost sessile; hydranths with fili-
form oral tentacles in 2 closely set whorls; free
medusae borne on short pedicels covered by perisarc
and arising directly from hydrorhiza.

Medusa: Pandeidae with or without apical pro-
jection; with or without longitudinal exumbrellar
cnidocysts ribs; «gonads» at first in the adradii and
eventually encircling manubrium, forming a com-
plex network; lips wide and folded; radial canals rib-
bon-like; with long mesenteries; with more than 8
hollow marginal tentacles; without rudimentary
marginal tentacles or marginal warts; with or with-
out ocelli.
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Pandea conica (Quoy and Gaimard, 1827)
(Figs. 43A-B)

Hydroid: colonies arising from a creeping, rami-
fied, stolonal hydrorhiza living on the planktonic
gastropod Clio cuspidata; stolons thin covered by a
fine perisarc, hydranths naked, on a short stem,
almost sessile; hypostome conical; 8 filiform oral
tentacles of variable length in 2 closely set whorls;
medusae buds borne on short pedicels covered by
perisarc and arising directly from hydrorhiza.

Medusa: umbrella up to 10 mm wide and 21
(sometimes 30 mm) high, bell-shaped, with a round-
ed, bluntly or conical projection variable in length
and ending in a peculiar opaque ectodermal thicken-
ing, mesoglea fairly thick mainly at top; with 16-24
(up to 44) longitudinal exumbrellar cnidocyst tracks
that correspond to the number of marginal tentacles
and originate from each tentacular bulb; manubrium
large, pyramidal, almost filling upper half of sub-
umbrellar cavity; mouth with short oral tube, with 4
perradial much folded and highly crenulated lips;
radial canals fairly narrow, smooth, slightly jagged,
circular canal narrow; mesenteries about 4/5 of
manubrium length; gonad large, on entire interradi-
al walls of manubrium, forming a coarse meshed-
network of ridges with pits between; with 16-24
(sometimes up to 44) marginal tentacles, with coni-
cal, laterally compressed bulbs clasping the umbrel-
la margin but devoid of well-developed abaxial
spurs, no secondary tentacles; with ocelli.

Records from Mediterranean: eastern and west-
ern Mediterranean.

Known seasonality: 1-9; 12.

Distribution: Atlantic; Indo-Pacific; Mediter-
ranean.

References: Picard (1956a); Kramp (1961);
Berhaut (1970); Goy (1973b); Schmidt (1973);
Dowidar (1983); Gili (1986); Brinckmann-Voss
(1987); Dallot, Goy and Carré (1988); Boero and
Bouillon (1993); Medel and Lopez-Gonzalez
(1996); Mills et al. (1996).

Family PROBOSCIDACTYLIDAE
Hand and Hendrickson, 1950

Hydroid: colonies of single hydroids arising from
creeping naked stolons located around the lips of
sabellid polychaete tubes; hydranths almost sessile,
polymorph with gastrozooids and gonozooids,
sometimes dactylozooids, gastrozooids with round-
ed hypostome, separated from the body by a con-
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striction, with a large cluster of cnidocysts or “cap”
somewhat displaced onto one side of the hypostome,
with 2 filiform tentacles arising close together,
under the hypostomial constriction, opposite to the
cnidocysts cluster; gonozooids and dactylozooids,
without tentacles, mouthless and smaller the gastro-
zooids; free medusae lying very close to the tip of
the gonozooid.

Medusa: Anthomedusae without statocysts and
ocelli; without centripetal canals; manubrium with
4-6 or more radial gastric lobes extending along
proximal portions of radial canals; with «gonads»
surrounding manubrium and extending onto the gas-
tric lobes; radial canals branched, obliterated canals
may be present; usually without circular canal but
with a solid endodermal marginal core; with numer-
ous exumbrellar cnidocysts clusters or bands alter-
nating with tentacles; marginal tentacles hollow,
with swollen hollow base connected to the lumen of
the radial canals.

Remarks: the systematical position of the Pro-
boscidactylidae is not clear; they have traditionally
been included in the Limnomedusae, mostly conve-
nience and ignorance of their real affinities. Several
authors consider that by some characters, mainly the
structure of their tentacular base and the presence of
desmonemes, they should be referred to the
Anthomedusae Filifera (see Werner, 1984; Petersen,
1990; Schuchert, 1996). We tentatively follow here
this suggestion and include them in the Pandeida
because their hollow tentacles, but even in this sub-
order their relationships with the other families are
not obvious. If the presence of desmonemes appears
a valid argument to include this family in the
Anthomedusae Filifera the presence of macrobasic
euryteles in most of the Proboscidactyla species is
confusing, this type of cnidocysts having only been
found inside the Filifera in some species of the very
particular family Eudendriidae.

Genus Proboscidactyla Brandt, 1835

Hydroid: with the characters of the family.

Medusa: Proboscidactylidae with manubrium
presenting radial gastric lobes; «gonads» on
manubrium and gastric lobes; with 4-6 or more
branched radial canals, with clusters or bands of
cnidocysts on the exumbrella; usually without circu-
lar canal; marginal tentacles hollow.

Proboscidactyla ornata (McCrady, 1859)
(Figs. 43C-D)



Hydroid: colonies of single naked hydroids aris-
ing from a creeping naked stolon located around the
lips of sabellid polychaete tubes; hydranths poly-
morphic, basal part of gastrozooids wit