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ABSTRACT

For almost a century, Parazoanthus axinellae (Schmidt, 1862) has been studied in
the Western Mediterranean basin and the Adriatic Sea. Although this is a very common spe-
cies, one that has been widely recorded in many papers focusing on benthic ecology, its ta-
xonomy has never been properly resolved. From our point of view, several taxa have been
erroneously merged into the P. axinellae species complex. Differing morphological cha-
racteristics and diverse ecological requirements support our hypothesis. A forthcoming ar-
ticle will attend to the taxonomy of this species complex, including the description of a
new genus and species; the present article demonstrates the wide distribution range, the
main ecological clusters of this species complex, and the strikingly different external fea-
tures found in the populations studied, in both Mediterranean and Macaronesian regions.
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RESUMEN

Desde casi un siglo la especie Parazoanthus axinellae (Schmidt, 1862) ha sido es-
tudiada en el Mediterráneo occidental y en el Adriático. A pesar de que se trata de una es-
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pecie muy común y ampliamente citada en un gran número de artículos científicos centra-
dos en la ecología bentónica mediterránea, la taxonomía todavía dista mucho de estar re-
suelta adecuadamente. Desde nuestro punto de vista se trata de un complejo de especies que
se encuentran erróneamente agrupadas dentro de P. axinellae. Las características morfoló-
gicas y los diferentes requerimientos ecológicos apoyan nuestra hipótesis y pronto se pu-
blicará un artículo diferente con los resultados de los análisis morfológicos y taxonómicos
completos. En este artículo se muestra la amplia distribución geográfica de este grupo de
especies además de sus llamativas diferencias externas encontradas en las poblaciones es-
tudiadas en el Mediterráneo y la región macaronésica.

Palabras clave: Cnidaria, Anhtozoa, Parazoanthus axinellae complex.

1. INTRODUCTION

Historically, the various morphologies detected in the Mediterranean genus Para-
zoanthus have been treated as different subspecies or even varieties. Certainly, PAX (1957)
and Pax & MüLLER (1962) noticed enough differences to separate a subspecies into the
Parazoanthus axinellae species complex, but not enough to see clearly the taxonomy wi-
thin the species or even the genera. Nor have other authors, mainly those working in eco-
logy, found a way to resolve the problem since then, furthermore zoanthids present a dif-
ficult taxonomy that needs a strong background in observation and thorough work both in
the field and in the laboratory. While working on P. axinellae material from the Catalonian
coast, GILI et al. (1987) observed evident colour differences between several populations,
and also noticed the main auto-ecology patterns in the species, although they did not de-
tect other, important differences presented in the disc of what they called Parazoanthus
axinellae brevitentacularis, following ABEL’S (1959) description (see below). LóPEz-
GONzáLEz (1993) continued in GILI et al. (1987) line of thinking: the cnidom data
shown by LóPEz-GONzáLEz (1993) are incomplete, and seem to correspond to Mor-
photype one, Parazoanthus axinellae brevitentacularis (a new genus and species will be
erected soon), although the colour image relates to Morphotype two, Parazoanthus axine-
llae adriaticus (see PAX,1957; PAX & MüLLER, 1956 and 1962). BRITO (1985) may
have merged material from both morphotypes, as we can deduce from his pictorial on the
cnidom of Canary Islands specimens. Nematocysts are also interesting features that help
reveal consistent differences among the zoanthids species, but it seems that authors in the
past, and even today, do not pay enough attention to these capsules, which are so useful for
taxonomic purposes. HERBERTS (1971) collected a large amount of data to recognise the
variability of P. axinellae species complex, but the cnidom differences shown by Herberts
were inconsistent, because the capsule measurement overlapped through the species. Fi-
nally, the same author ignored the subspecies P. axinellae brevitentacularis entirely (see
ABEL, 1959; GILI et al., 1987). Nevertheless, detecting differences between zoanthids is
not an easy task; these previous studies lacked the necessary detailed morphological ob-
servations and complete nematocyst surveys that would have demonstrated that there was
more than one species included in Parazoanthus axinellae. Geneticists have recently star-
ted working on zoanthid taxonomy, but actually the identification of the species, genera and
families can be resolved by a careful study of the morphology and especially the nema-
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tocysts (see OCAñA & BRITO, 2018). Recent observations have revealed important shape
and colour differences among what had been considered Parazoanthus axinellae popula-
tions and subspecies. A full article with descriptions of new taxa, a discussion about the Pa-
razoanthidae family (recently amended in OCAñA & BRITO, 2018) and anatomical des-
criptions and cnidom among the different species comprising Parazoanthus axinellae will
be published soon (OCAñA et al., in prep.).

The aim of the present article is to detail the geographical and ecological distribu-
tion of this species complex, supported by extensive colour images and observations on the
different populations along the Mediterranean and the Atlantic.

As we pointed out recently (see OCAñA & BRITO, 2018), there are at least two dif-
ferent species assigned to P. axinellae that can be found distributed throughout Macarone-
sian waters, the Alborán Sea and the Western Mediterranean as well. Analyses of the con-
sistent external characteristics and the ecological distribution have to be taken into account
in order to differentiate the species that have traditionally been merged into Parazoanthus
axinellae.

To understand the evolutionary process and the speciation of the parasitic zoan-
thids, it is very important to discern the different adaptations and morphological characte-
ristics in the species and genera of the different families (OCAñA & BRITO, 2018).

2. RESULTS AND DISCUSSION

After analysing the material and images, we realised that it was very difficult to
view Parazoanthus axinellae as a single species. External morphology and colour cle-
arly point out important differences among the populations that have traditionally been
grouped together in one species, P. axinellae. The studies showed at least two morpho-
logies that were very different in colour, incrusted mineral particles, branching, and eco-
logy. There are two morphotypes of zoanthids that have historically been grouped in
P.  axinellae:

Morphotype 1.- It was initially recognised as Parazoanthus axinellae brevitenta-
cularis, growing on Petrosia or, more commonly, on rocky walls with an invariable orange
colour in column and disc; the latter also presents yellowish radiae and obvious thickening,
especially evident along the second cycle of tentacles, and normally with few incrusted
mineral particles in the column ectoderm. These populations form large concentrations of
polyps on rocky walls, growing over the hard substrate or a variety of organisms, mainly
sponges. They can be found from one to 40 metres in depth, but have never been obser-
ved properly on Axinella spp.; they are especially common on slopes that are affected by
strong currents together with invertebrates and calcareous algae: in Corsica they typically
occur with Eunicella cavolini and diverse sponges, and can also be observed in the Co-
rallium rubrum banks; in Begur, on the Catalonian coast, they can be observed in shallow
coralligenous waters (10-15 m) alongside sponges and some Corallium rubrum colonies;
this could be the community that is left behind after banks of C. rubrum degrades; in some
areas they can be found with calcareous algae and Flabellia petiolata. In Ceuta they are
common on Petrosia ficiformis sponge at 30 metres on shady walls with Eunicella sin-
gularis/Astroides calycularis populations as well as sponges, several ascidians and algae;
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it is quite possible to find them at the openings of caves and along the walls of crevices.
In Ceuta they can be also found growing on shallow walls, exposed to tide currents,
alongside Phorbas tenacior, Clavelina dellavallei, Bryopsis plumosa, Plocamium carti-
lagineum, Paraplysina spinulosa, Polycitor adriaticum, Myriapora truncata and Ircinia
variabilis.

In Macaronesia, populations have been observed in places with strong currents:
there are populations growing on vertical walls between 20-35 metres in the Azores (Pico
Island) growing on shallow vertical slopes next to sponges such as Hemimycale colu-
mella and calcareous incrusting algae; in the Canaries they have been observed in the
same environment in Gran Canaria (Gando Bay), but also covering the mouth of expo-
sed tunnels along with Phorbas spp. and other sponges in Lanzarote (Roque del Este),
and even in small clones in shallow caves with sediment and very shallow (1 metre deep)
habitats in Lanzarote (Muelle Chico, Puerto del Carmen) and Tenerife (Montaña Roja,
El Médano).

Figure 1.- Specimens of Morphotype one from Aigües Fredes coast (Begur, Costa Brava, Catalonia,
Spain), shallow waters; A-C. in a small cave; D. on incrusted calcareous algae.
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Figure 3.-. A-D Details of the colonies and polyps of Morphotype one on Petrosia ficiformis in front
of Benitez Beach, 25m, Ceuta.

Figure 2.-A-B. Specimens of Morphotype one growing on Petrosia ficiformis, Ceuta coast (North
Africa, Spain); A. in front of the Benitez Beach, 25 m; B. the same Morphotype one off Punta del
Desnarigado, 30 m.
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Figure 4.- Morphotype one growing on rocky wall, bottoms in Eunicella singularis forest, in front
of the Sarchal coast, Ceuta (North Africa, Spain).

Figure 5.- A-D. Polyps and colonies from Figure 4.



21

Figure 6.-Morphotype one; A. on slopes in shady spots and B. caves, Scandola Peninsula (Corsica,
France), 20 m.

Figure 7.- A-B. In Corsica it is quite common to observe Morphotype one growing on the bases of
Eunicella cavolini among various sponges.
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In the Canaries, the species has been observed in Tenerife (Montaña Roja, El Mé-
dano), Gran Canaria (Gando Bay and Los Chuchos Cave), and Lanzarote (Puerto del Car-
men), including the Archipelago Chinijo (Roque del Este), but in the Azores it has only
been recorded on Pico Island (Ilheus Bahía de Madalena). So far nobody has reported its
presence in Madeira, so it seems to be absent from the latter archipelago; Dr. Wirtz is an
active collector who resides on Madeira Island, and he has never observed any P. axinellae
morphotype in those sea beds.

Figure 9.- A. Specimens of Morphotype one from Montaña Roja (El Médano, Tenerife, the Cana-
ries, Spain); B. colonies in the mouth of a large tunnel in Roque del Este (Chinijo Archipelago, North
Lanzarote, the Canaries, Spain).

Figure 8.- A-B. Morphotype one population found in Ilheu Bahía Madalena, Pico Island (Azores,
Portugal), 20m, on vertical walls.
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Figure 10.-. A-B. Specimens of Morphotype one in shallow waters in Puerto del Carmen (Jameito
and on rocky walls close to Muelle Chico, Lanzarote, the Canaries, Spain); C-F details of colonies
growing and polyps.
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Figure 12.-Morphotype one growing on walls and rocky reefs, Gando Bay, 15m (Gran Canaria, the
Canaries, Spain).

Figure 11.- A-D. Morphotype one on rocky bottom with sediment, and details of the polyps, in El
Chucho Cave, 15 m (Gran Canaria, the Canaries, Spain).
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Morphotype 2.- The second species, recognised as Parazoanthus axinellae sensu lato
(which may include more than one species along its broad distribution range), grows almost
exclusively on Axinella spp., but can also be found on rocky substrates. Column totally
covered by incrusted mineral particles, forming a thick layer. Yellowish colour on tenta-
cles and nearby disc portion close, with orange disc centre and hypostome; column pinkish
throughout, although whitish near the tentacles. This morphotype is mainly found on Axi-
nella spp., but can also grow in clusters on rocky walls in shady habitats alongside various
sponges. In Begur (Catalonian coast) and Scandola peninsula (Corsica, France) it has been
observed growing in Corallium rubrum habitats on various sponges (Agelas oroides, Phor-
bas tenacior, Crambe crambe, Chondrosia reniformis) in shallow waters to a depth of 20
metres. In the Baleares Islands (Ibiza) it has been observed on walls as part of corallige-
nous communities, mainly composed of calcareous algae, green seaweed Palmophyllum
crassum and bushy briozoa, at 20-30 metres. In Santa Marguerite (Liguria, Genoa), the
species was quite common in coralligenous communities with clusters of Peyssonnelia spp
and Flabellia petiolata; there were also important populations in small caves and tunnels
with Leptosammia pruvoti and Eunicella cavolini (20-30 m). Small groups have been ob-
served in shady habitats on rocky bottoms in Marseille (10-20 m). On sea floors in the Al-
borán Sea they have exclusively been observed growing on Axinella damicornis, mainly
in a Paramuricea clavata coralligenous habitat, but also in forests of gorgonians (see
OCAñA et al., 2009) (20-50 m). In the Eolie Islands (Lipari, Vulcano and Stromboli) it has
been observed growing on rocky reefs (20-30 m). On sea floors in Morocco, populations

Figure 13.- A. Morphotype two growing mainly on sponges but also some colonies on a rocky wall;
B. polyps on the sponge Agelas oroides; C. forming clusters with Corallium rubrum, Aigües Fredes
coast (Begur, Costa Brava, Catalonia, Spain).
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of this morphotype were recorded in Agadir Bay at 30 metres growing on various sponges
(Axinella spp., Cliona sp., and others that could not be identified); in West Africa (Río de
Oro, Sahara) Morphotype two has previously been recorded by PAX & MüLLER (1956).
It is not a rare species in the Levantine basin of Turkey and is typically recorded growing
on Axinella spp (ÇINAR et al., 2014), on coralligenous sea floors.

It has not yet been recorded in Madeira or the Azores, but in the Canaries it inha-
bits the Dendrophyllia ramea community (see ARíSTEGUI et al., 1987) and may presu-
mably be more common in deeper habitats, although it is not a common species in shallow
waters; one exception is in Puerto del Carmen (Lanzarote), where this morphotype has
been located at one specific site inside a cave (35 m) growing on Axinella spp. Few weeks
ago, a new species of small size was found in Santiago Island (Cape Verde Archipelago)
growing among boulders on rocky sea beds affected by strong currents. Certainly, both
morphotypes usually grow separately and do not commonly coincide in the same environ-
ment; nevertheless, on two occasions both morphotypes were observed sharing a habitat:
in Begur (North Catalonia) and Scandola Peninsula (Corsica).

Figure 14.-Morphotype two on rocky bottom at 20 m at Cabo de Gata (Almeria, Spain).
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Figure 15.- A. close-up of Morphotype two on Axinella damicornis (Punta Ravellata, Corsica,
France); B. both morphotypes forming communities with Corallium rubrum (Scandola Peninsula,
Corsica, France); C. detail of the sea floors inhabited by Morphotype two with Axinella spp., (Punta
Ravellata, Corsica, France).
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Figure 16.- A. Morphotype two growing on Axinella damicornis on rocky bottoms with sediments;
B-C. details of the features and colours. In front of Benzú beach, 25 m, Ceuta (Alborán Sea, North
Africa, Spain).

Figure 17.- A. Coralligenous habitat of Paramuricea clavata and Dendrophyllia ramea with Mor-
photype two on Axinella damicornis; B. detail on polyp features. Punta Almina, 35 m, Ceuta (Albo-
rán Sea, North Africa, Spain).



29

Figure 18.- A-B. Morphotype two can grow in crevices and protected areas of shady bottoms affec-
ted by strong currents (25-35 m) with Axinella damicornis (off Calamocarro beach, Ceuta, Alborán
Sea, North Africa, Spain); C. Morphotype two on Axinella damicornis in flat bottoms colonized by
gorgonian forests, 30 m (Sarchal sea beds, Ceuta, Alborán Sea, North Africa, Spain).
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Figure 19.- Small colony of Morphotype two living on rocky bottoms, 30 m, Lipari (Eolie Islands,
North Sicily, Italy).

Figure 20.-A-B. Morphotype two on vertical walls colonized by invertebrates (bushy briozoa: Myria-
pora truncata and Schizotheca serratimargo; sponges: Oscarella lobularis, Spirastrella cunctatrix)
and incrusted calcareous algae with Palmophyllum crassum, 20 m (Sant Antoni de Portmany, Ibiza,
Baleares, Spain).
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Figure 21.- Morphotype two inhabit caves and vertical walls with seaweeds and invertebrates typi-
cal of shady habitats (Invertebrates: Leptosammia pruvoti; Clathrina clathrus; Eunicella cavolini;
Agelas oroides; algae: Flabellia petiolata; Bryopsis plumosa; Palmophyllum crassum; Peyssonnne-
lia spp.; Mesophyllum expansum, 20-40 m (Santa Margherita Ligure, Genoa, Italy).

Figure 22.-Morphotype two in small cave with Clathrina clathrus and Agelas oroides, Marseille re-
gion (France), 20 m depth.
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Figure 23.- Morphotype two in several coralligenous and precoralligenous habitats from Turkey
growing on: A. Axinella cannabina, Aegean Sea, Ildır Bay, İkiz Adalar (38°23’45’’N/26°26’55’’E,
20 m depth); B. Axinella damicornis, North Aegean Sea, Saroz Bay, Kömür Limanı
(40°27’23.417”N/ 26°30’41.542”E, 15 m depth); C. Axinella polypoides, Levantine Sea, Fethiye
Bay (36°42’38.87”N/ 29°0’25.87”E, 15 m depth); D. Axinella polypoides, Aegean Sea, Ildır Bay, İkiz
Adalar 38°23’45’’N/ 26°26’55’’E, 20 m depth).

Figure 24.-Morphotype two on rocky beds with sponges and other invertebrates, 25 m (Agadir, Mo-
rocco). A. On sponges and ascidians; B. with Cliona cf. celata; C. on various different sponges; D.
on Astrangia macrodentata and Corynactis viridis.
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Figure 26.-A-C. Details of Morphotype two polyps on Axinella spp., Cathedral Cave, Puerto del Car-
men, 20 m (Lanzarote, the Canaries, Spain).

Figure 25.-. A-C. Landscapes of Axinella spp., with Morphotype two in Cathedral Cave, Puerto del
Carmen, 20 m (Lanzarote, the Canaries, Spain).
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Figure 27.- A-D. Habitat of the Morphotype two found in Sao Tiago; E-H. feature and colur details
(Tarrafal, Cape Verde Islands).
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In summary, the first morphotype has commonly been found on Petrosia ficiformis
and forms extensive populations on rocky slopes affected by strong currents; large polyps
can only be found on sea floors at depths of 15 to 40 metres, while populations with small
polyps are typical of very shallow habitats; the distribution of this morphotype is much
more restricted in the Mediterranean and more extensive in Macaronesia and around the
Strait of Gibraltar (see study material in GILI et al., 1987). By contrast, the second mor-
photype tends to grow on Axinella spp., many colonies are easily observed growing on
Axinella spp. on the coast of Ceuta, and important populations on rocky walls and even over
sponges “sensu lato”, although never on Petrosia ficiformis, have been observed associa-
ted with caves and shady places along the Mediterranean Sea and also in some Macarone-
sian islands. The presence of strong hydrodynamics does not seem to be an important fac-
tor in increasing the growth of the second morphotype. These ecological differences
between the morphotypes, together with their morphological features, are constant and in-
dicate the presence of at least two different taxa that have been grouped into the Parazo-
anthus axinellae species complex. Following the Spanish Inventory of Marine Habitats
(IEHM) (see TEMPLADO et al., 2012), Parazoanthus axinellae species complex can be
found in several catalogued environments along the Spanish Mediterranean coast, which
indicates the ecological importance of this species complex: 0301041602; 0301041609;
0301041701; 0301041706; 0301041610; 0301022103; 03020206; 0302022306;
0302022307; 0302022308; 0302022402; 0302022501; 03020227; 0302023002;
0302023008; 03030108; 03030115; 0301402; 03010223.
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