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Molecular phylogenies have been frequently recondi erent morphotypes by Cachet et al. (2015) and, most
structed using a portion of the mitochondrial cytochromeecently, by Ocafia et al. (2019). The rst one includes P.
oxidase subunit | gene (CP(Hebert et al. 2003), or in axinellae brevitentacularis, cited as morphotype “stocky”
combination with other genomic regions (Swain 2018)or “morphotype 1,” and the second one includes the three
However, the e ciency of this method has been previouslysubspecies remaining, as morphotype “slender” or *“mor
questioned in this group of species (Sinniger et al. 200§hotype 2" (Cachet et al. 201B®cafia et al. 201 Wil -
Krishna Krishnamurthy and Francis 2012). In anthozoandamor et al. 2020), being both present in the Alboran sea
mitochondrial genomes have been shown to evolve véOcafia et al. 2019; Villamor et &020).
times slower than nuclear sequences (Chen (dl9) P. axinellae brevitentacularis shows important dif-
and 50-100 times slower than mitochondrial genomes frorfierences in ecology and color in relation to othermor
other metazoans, resulting in low levels of interspeci cphotypes, grows over the sponge Petrosia spp., and more
variation in corals, even when nuclear loci show high-varicommonly over rocky walls. It has an invariable orange
ations (Hellberg 2006; Huang et al. 2008). Although theolumn normally with a few incrusted mineral particles
use of these regions has been deeply debated, especiatiythe ectoderm, and the disc is also orange with evident
during the early years of the proposed method based oadiae and thickening, especially along the second cycle
the barcoding regions (France and Hoover 2002; Shearef tentacles. Populations are related to rheophilic habitats,
et al.2002; Fukami and Knowlton 2005; Concepcion et alforming large concentrations of polyps from 1 to 40 m,
2006; Huang et al. 2008; McFadden et al. 2011; Dohna arulit in contrast to other morphotypes of P. axinellae, they
Kochzius2016), they have been useful when constructhave not been observed growing on Axinella spp. It has
ing phylogenetic relationships within families, genera, andbeen detected in the Occidental Mediterranean Basin
species of the order Zoantharia using these mitochondriahd in Macaronesian Archipelagos (Ocafia et al. 2019).
sequences alone (Sinniger et al. 20B808) or in com- Molecular studies conducted on this morphotype using
bination with nuclear variable regions such as ribosomahetabolomic techniques (Cachet et al. 2015), COI and
internal transcribed spacers ()TSinniger and Hausser ITS sequences polymorphisms (Villamor et al. 2020), or
mann2009; Sinniger et al. 2010; Fujii and Reimer 2011,SNPs by 2bRAD (Terzin et al. 2024) have revealed diver
2013; Santos et al. 2016; Carreiro-Silva et al. 2017; Swaigences between this and other morphs. These di erences
2018; Montenegro et al. 2020; Kise et al. 202023). were also con rmed through morphological and ecologi-
Recently, new methods, such as the use of whole miteal features (Ocafia et al. 2019). As a result, authors have
chondrial genome analyses, RAD-Seq, and the use of ngwoposed it as an independent taxon (Ocafia et al. 2019;
mitochondrial regions, have deepened our understanding dérzin et al. 2024), although it has not yet been described
the taxonomic relations among anthozoan groups (Polisems a distinct species due to the necessity for additional
et al.2020; Quattrini et al2022; Ramirez-Portilla et al. molecular analysis and a precise morphological descrip-
2022). tion, which will both be performed in the present work.

Within the order Zoantharia, the family Parazoanthi- The morphotype “slender” includes di erent varieties
dae sensu lato contains 16 recognized genera (Reimer asfdyellowish P. axinellae sensu lato specimens, growing
Sinniger2024). The largest genus, Parazoanthus Haddoalmost exclusively on Axinella spp., but also found over
and Shackleton (1891), comprises 16 accepted speciexky substrates from 5 to 80 m. The column is completely
distributed worldwide and is present in a large variety otovered by incrusted mineral particles, forming a thick
habitats (Sinniger et al. 2010). In the Mediterranean, thiayer. Tentacles and a nearby disc portion are pale yel
most common species of Zoantharia growing on rockyow, with an orange disc center and hypostome, column
substrate with an extensive bathymetric range is Parginkish or yellowish throughout, although whitish near
zoanthus axinellae Schmidt862. The species was rst the tentacles (Ocafia et al. 2019). It has a wide distribu-
described in the Adriatic (SchmidB62), later revisited tion, being present along the Mediterranean and North-
in the Adriatic by Pax (1937#&, and1957), and cited in east Atlantic coasts (Villamor et al. 2020; Terzin et al.
the Gulf of Naples by Abel (1959), in the northern area 02024). This morph is perhaps the most variable and could
the Gulf of Lion by Herberts (1972), in the Catalonia coasbe polyphyletic.
by Gili et al. 1987, and in the Alboran Sea by Ocafa In this study, we use an integrative method based on
et al. (2000). This species, which could be treated asexcological and macrostructural observations, morphologi-
species complex, has been historically divided into foucal analysis of the cnidome, COI, ITS regions, and whole
subspecieRarazoanthus axinellae adriatici®ax, 1937, mitochondrial genome analysis to resolve the classi cation
Parazoanthus axinellae mulleri Pax, 1957, Parazoanthusf the P. axinellae species complex, speci cally “slender,”
axinellae liguricus Pax, 1937, and Parazoanthus axinellaéstocky,” and a newly observed morphotype, testing the
brevitentacularis Abel, 1959. These were merged into twonain hypothesis of independence among these three taxa.
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Material and methods PCR products were cloned using pGEM-T Easy Vector (Pro-
mega) in Escherichia coli IM109. Five clones for each sam-
Specimen collection andbpreparation ple and marker were selected to be sequenced by the Sanger

method using a 3130 Genetic Analyzer (Applied Biosystems).
ThreeParazoanthusmorphotypes were observed in the
Alboran Sea in di erent underwater transects conducted bMitochondrial genome sequencing, assembly,
ROV (Nido Robotics Sibiu Pro) and SCUBA diving eur andinnotation
ing 2021 and 2022. Samples were collected by SCUBA in
Calahonda-Castell de Ferro Special Area of Conservatiobhe total DNA from the three morphotypes was sequenced
(SAC), Granada, Spain; Punta de la Mona SAC, Granadesing the NextSeq lllumina platform with paired-end 150
Spain; Maro-Cerro Gordo Reserve, Granada, Spain; Chaf@p short reads (Macrogen, Korea). Mitochondrial genome
rinas Islands SAC; and Monte Hacho Site of Communityvas de novo constructed using the pipeline GetOrganelle
Importance (SCI), Ceuta, Spain (Table S1). Firstly, habitatgsing k-mer sizes of 21, 45, 65, 85, and 105, as proposed for
and specimens were photographed using an Olympus TGagimal mitogenomes by Jin et al. (2020).
compact underwater camera. Colonies of 8-12 polyps were The genomes obtained were annotated with Geneious
kept underwater in separate bags, taking special care notRime® v.2022.0.2 using the Parazoanthus elonga-
mix morphotypes during the process. Soon after arrivingys McMurrich,1904 mitochondrion complete genome
at the shore, half the polyps of each sample were xed iequence (Acc. Num.: NC_046405) as a reference source,
an 8% seawater-formaldehyde solution and later stored Wth a 95% similarity and 65% cost matrix. Then, ORFs
70% alcohol. The other half of the samples were preservé¢ere searched using the “Find ORFs” tool, readjusting the
using 80% ethanol, refrigerated at 12 °C in a cooler, and th@ene length manually.
stored at 4 °C in the laboratory for further analysis. Samples
were stored and preserved in the Museo del Mar de Ceu8gquence alignment andiphylogeny

(MMC) collection.
COl and ITS markers, belonging to other species from

the Parazoanthidae family were retrieved from GenBank
Morphological analyses (Table S1). Analyses were performed at the family level as
in Villamor et al. (2020), due to the considerable uncertain-
The morphology and anatomy were studied on formalinties in the current phylogeny and systematics of Parazoanthi-
preserved samples using a stereo-dissecting microscope. Tae. Ampli ed COI sequences of the three analyzed species
anatomical and micro-anatomical details were studied usingere aligned using MAFFT v.7.450 (Katoh and Standley.
stainingin toto, following the methodology described by 2013) on Geneious Prime® v.2022.0.2, to search for diag-
Sinniger et al. (2013), Carreiro-Silva et al. (2017), Ocafi@ostic positions within the ampli ed fragments, following
etal. 017 and Ocafia and Cina2{18. Nematocysts were the results described in Sinniger et al. (2008).
examined with a light microscope equipped with a Nomarski For each marker, the sequences obtained from GenBank
di erential interference contrast optic system. A minimumwere aligned together with the ampli ed sequences using
of ten polyps for each sample were examined. The classiMAFFT v.7.450 on Geneious Prime® v.2022.0.2. Sequences
cation and terminology of nematocysts followed Schmidwere trimmed to remove primers, and jModelTest2 v.2.1.6
(1972) and further modi cations by den Hartog (1980) andDarriba et al. 2012) was run on the CIPRES portal (Miller
den Hartog et al. (1993). The terminology used by Rylanét al.2013) to identify the best nucleotide evolution model
and Lancaster (2004) was also considered. Measurementd@feach region. Maximum likelihood (ML) in PhyML v.3.3.2
the cnidome are summarized in Tablevhere the ranges of 0180621 and Bayesian interference (Bl) in MrBayes v.3.2.6
length and width of nematocysts are included. trees were built using the best distance matrices model avail-
able on Geneious Prime® v.2022.0.2, based on the results of
the jModelTest2 analysis. For CQ@in analysis based on the
DNA extraction and¥equence characterization parameters described in Sinniger et al. (2010) was also per
formed, with GTR nucleotide substitution matrix, a gamma
DNA was extracted from ethanol-preserved samples usinglainvariant model with six categories, estimated -parameter
commercial kit Quick-DNA Miniprep Plus (Zymo Research).and estimated frequencies of amino acids.
COl sequences were ampli ed following the Folmer et al. The alignment of mitochondrion concatenated genes was
(1994) protocol, while ITS1, 5.8S, and ITS2 sequences wersrried out using MUSCLE v.3.8.425 on Geneious Prime,
ampli ed as described in White et all990 to be able to following Poliseno et al. (2020). jModelTest2 v.2.1.6 (Dar
compare with the sequences already published on GenBamiba et al. 2012) was run on the CIPRES portal (Miller et al.
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2013) on this alignment to identify the best nucleotide evoluspp. and Crambe crambe sponges in Punta de la Mona SAC,
tion model. Trees under maximum likelihood (ML) in PhyML Cerro Gordo Natural Reserve, and Calahonda-Castell SAC,
v.3.3.20180621 and Bayesian interference (Bl) in MrBayebving in a bathymetric range from 3 to 45 m. In the Cala-
v.3.2.6 were analyzed with Geneious Prime® v.2022.0.2. honda-Castell de Ferro SAC, it was also observed living in
sympatry with P. axinellae sensu lato on a rocky wall, but
without mixing (Fig.2a, b). Tentacle morphology was aber

Results rant in the area where the colonies of the two morphologies
of the population were in contact (FRg).
Ecology andlinXitu morphology observations The ecological and morphological di erences found in

these two morphotypes with respect to P. axinellae sensu

In this study, we found three di erent morphotypes of Para lato led us to their systematic evaluation for which macro
zoanthus living in the Alboran Sea. The species were clasgind micromorphological (Systematics section) and genetic
ed based on the general morphological characteristics préGenetic results section) studies were carried out.
viously described (Pax 1937a andl857; Herberts 1972;
Gili et al. 1987; Ocafia et a019).

P. axinellae sensu lato populations, or “morphotype 2,Systematics
were found at all sampled locations, in a wide bathymetric
range from 5 to at least 80 m. In Calahonda-Castell de FerRuborder Macrocnemina Haddon & Shackletb891
SAC (Granada), it was observed growing in sympatry witlDiagnosis: Zoantharians characterized by a complete fth
P. axinellae brevitentacularis, sharing the same rocky wallgair of mesenteries.
Although close to each other, the colonies are separate aRdmily Parazoanthidae Delage & Hérouat@l01
clearly distinguishable (Fid.). GenusParazoanthus Haddon & Shackletdr§91

The presence of P. axinellae brevitentacularis was redeFype speciesPalythoa axinella Schimd,862.
tected in Ceuta, Spain (Ocafa et al. 2019), and detected ragnosis: Colonial zoantharians characterized by a mes-
the rsttime in Granada, Spain, in Punta de la Mona (SACdgleal lacuna and by canals forming a “ring sinus” in the
and Calahonda-Castell de Ferro SAC, mainly encrustindistal part of polyp. Fine mineral particles are incorpo-
over rocky walls. rated in polyps.

Another previously unclassi ed morphology, with smaller
individuals than the previously described, was detected iRarazoanthus brevitentacularis Abel, 1959 stat. nov
all locations in Granada (Fig). Colonies of this one were
observed mainly incrusting walls and as a parasite of Clioniattps://zoobank.org/259258C7-83BB-404B-8213-D3836F08785B

Fig. 1 Colonies of P. axinellae
sensu lato (yellow, left) and

P. axinellae brevitentacularis
(orange, right) growing closely
on rocky walls. Calahonda-
Castell de Ferro SAC, Granada,
Spain
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Fig. 2 a, b Colonies of P.
axinellae (reddish yellow)

and P. franciscae sp. nov.
(greenish-yellow) growing
closely together on rocky walls
in Calahonda-Castell de Ferro
SAC, Granada, Spain; ¢ detail
of tentacles showing di erent
morphologies in the point of
contact between colonies of two
morphotypes of Parazoanthus

¥

L

Previous names: Parazoanthus axinellae brevitentaculariSPAIN; 1 colony of 250 polyps growing on rocky cli s;
Abel, 1959. (P. axinellae “stocky” and P. axinellae “morpho- Spain, Granada, Gualchos-Castell de Ferro, Punta de Cerro
type 17). Gordo; 36° 4207"N 3° 24’35 "W; 25-30 m depth; 21 Aug

2020; O. Ocafia and A. Rosales Ruiz leg; rocky slope and
DiagnosisLarge colonies grouped in a common coe-blocks with sandy bottom; MMC-T-65.
nenchyma. Thick and encrusted polyps with very well-
developed ectoderm, sand encrustation mainly under thearatypes
ectoderm widespread in the outer mesoglea. The spe-
cies is well distinguished by the single orange color irSPAIN; 1 colony of 35 polyps growing on rocky cli s; Spain,
its entire body and the yellow or yellowish radial disc.Granada, Gualchos-Castell de Ferro, Punta de Cerro Gordo;
Lacunae are concentrated in the inner mesoglea of tl86° 42'07'N 3° 24’'35"W; 25-30 m depth; 21 Aug 2020; O.
body wall. Large homotrich categories (P-mastigophore®cafia and A. Rosales leg; rocky slope and blocks with sandy
E) in tentacles and pharynx, a particular size of homabottom; MMC-T-66. SPAIN; 1 colony of 60 polyps growing on
trich in the filaments, and two large homotrich catego+ocky cli s; Spain, Granada, Gualchos-Castell de Ferro, Punta
ries (P-mastigophores E) of equal size in the body walle Cerro Gordo; 36° 407N 3° 24'35"W,; 25-30 m depth;

ectoderm. 21 Aug 2020; O. Ocafia and A. Rosales leg; rocky slope and
blocks with sandy bottom; MMC-T-67. SPAIN; 1 colony of

Material examined 60 polyps growing on rocky cli s; Spain, Granada, Gualchos-
Castell de Ferro, Punta de Cerro Gordo; 36042 3° 24’

Neotype 35"W, 25-30 m depth; 21 Aug 2020; O. Ocafia and A. Rosales

leg; rocky slope and blocks with sandy bottom; MMC-T-68.
A neotype has been proposed due to the lack of type mater&PAIN; 1 colony of 50-55 polyps growing on rocky cli s;
description in the original description. Spain, Granada, Gualchos-Castell de Ferro, Punta de Cerro
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Gordo; 36° 4207"N 3° 24'35"W; 25-30 m depth; 21 Aug evidence of sand incrustations. All the polyps are embedded
2020; O. Ocafa and A. Rosales leg; rocky slope and blocksa common tissue joined by a basal plate of coenenchyma;
with sandy bottom; MMC-T-69. SPAIN; 1 colony of 100 pol- a connection among the colonies was not noticed. Four rows
yps growing on rocky cli s; Spain, Granada, Gualchos-Castelbf 30—36 pointed tentacles, the last row is not complete at
de Ferro, Punta de Cerro Gordo; 36°@2N 3° 24'35"W;  all; normally, the length of tentacles is shorter or equal to the
25-30 m depth; 21 Aug 2020; O. Ocafia and A. Rosales leggpanded oral disc diameter; scapular ridges are strong and

rocky slope and blocks with sandy bottom; MMC-T-70. with a very conspicuous marginal tooth (F3g—d).
Description Internal anatomy
External anatomy Mesenteries in a macrocnemic arrangement into four cycles

of which the fourth is incomplete (36—40 mesenteries). Mus-
In living organisms, the body wall, capitulum, and oral discculature well developed; retractor muscles are not present
are bright orange with thick opaque tentacles; the capituluin mesenteries, but parietobasilar muscles are strong, with
shows the distal radius of the rst tentacle cycles of intensthick pennons; ectodermal musculature in tentacles visible
yellow or orange color. Mineral particles are present alonfprming insertions. Sphincter is strong, endodermal with
the body wall, but they are conspicuous in retracted cond#—5 noticeable muscular sinus, short and concentrated in the
tions. In preserved samples, polyps are 0.3—1 cm in heighpper part of the column; the pharynx is folded and presents
and a diameter of 0.2—0.5 cm, dark brown in color with n@ single long and prominent siphonoglyph. Thick mesoglea,

Fig. 3 a—d Macro photographs
of P. brevitentacularis stat. nov.
growing over a rocky substrate;
e, f landscape photographs

of P. brevitentacularis stat.

nov. colonizing rocky walls in
Calahonda-Castell de Ferro
SAC, Granada
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mineral particles concentrate in the outer mesoglea and a@ 30 m (Fig.3e, f). In the Ceuta region, P. brevitentacu-
practically absent from ectoderm. Lacunae concentrate laris stat. nov. has been observed on the sp&egesia
the inner part of the mesoglea of the body wall. There wasiformis.
no indication of the presence of zooxanthellae (#ig.

Distribution
Cnidae

This species has been observed in Mediterranean and Maca-
Measurements of the cnidome are summarized irbFagd  ronesia waters (Ocafa et 2019).
Table1l. Common large homotrichs (P-mastigophores E),
wide spirulae, and small homotrichs in tentacles. CommoRarazoanthus franciscae Ocafia & Rosales Ruiz, 2023 sp. nov
large typical spirulae in the pharynx. Presence of a particu-
lar category of large homotrichs (P-mastigophores E) in thigtps://zoobank.org/B6D225&%57D-445FAAC7-E476F8994EDA
laments, and thick ovoid spirulae. Two categories of equal-
size homotrichs (P-mastigophores E) and conspicuous spRiagnosisSand-encrusted ectoderm and mesoglea, form-
cial spirulae in the body wall. We did not observe any otheing tiny colonies of polyps with ne tentacles joined by a
categories of cnidome in the body wall. thin coenenchyme, small uniseriate groups. Also, colonies

Ecology and biological interactions were assembled by a common rounded coenenchyma. Pol-

The species has been found growing mainly on bare rockgps are embedded in the common coenenchyma, easily dis-
cli or over calcareous algae at a depth ranging from 13inguished by the presence of sand encrustation, yellowish

Fig. 4 a Transverse section of
P. brevitentacularis stat. nov.
showing the siphonoglyph (SI),
mesenteries (M), and the ring
mesogloeal lacunae (ML); b
detail of mesogloeal lacunae
(ML) and mesenteries (M); ¢
longitudinal section showing
the sphincter (S); d detail of the
sphincter (S)

Tentacles Pharynx Filaments Body wall scale

30pm

Fig. 5 Cnidome of P. brevitentacularis stat. nov. Cnidae in tentacles, pharynx, laments, and body wall of P. brevitentacularis stat. nov
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Table 1 Data resulting from

; . Tissue Nematocyst type Mean and range of length and widttiNumber Frequency
the c_nldome ar_1a|y5|s of P. of nematocyst capsules (um)
brevitentacularis stat. nov.
Tissue where the di erent Tentacles Spirocysts (a) (15-20) x (3-4) 20 ve
cnidae have been observed, Spirulae (b) (8-9)x2 5 uc
nematocyst type, mean size, Spirulae (c) (15-17) x (2.5-3.5) 8 uc
numb_er, e_md frequenc_y. The Spirulae (d) (18-21) x (4-5) 20 c
classi cation and terminology Homotrich (e) (10-13) x (3-4) 10 rc
of nematocysts have been Special spirulae (f)  (18-19)x (6-8) 6 uc
presented as established by Homotrich (g) (21-31) x (10-16) 14 c
a(;?trg Idzl%gg)z gn?jdgzﬁlea:r);oden Pharynx Spirulae (h) (14-25) % (3—-4) 15 C
9 . 9 Homotrich (i) (11-12) x (2-3.5) 5 uc
et al. (1993), and include the Penicilli A () 183 1 ;
terminology used by Ryland and Special spirulae (K) 19x7 1 ;
Lancaster (2004) Homotrich (1) (25-32) x (10-14) 5 uc
Filaments Spirulae (M) (15-18) x (4-7) 10 rc
Spirulae (n) (18-19) x (4-5) 5 uc
Homotrich (0) (9-13) x (3.5-4) 2 r
Homotrich (p) (21-24) % (12) 6 rc
Penicilli A (q) (18-21) x (5-7) 15 rc-uc
Homotrich (r) 34x13 1 r
Body wall Homotrich (s) (29-32) x (12-16) 30 Ve
Homotrich (t) (26-31) x (10-12) 25 vC
Special spirulae (u) (16-21) x (6-8) 20 c
Special spirulae (v) (14-15) % (9) 2 r

color, and single-colored oral disc. Lacunae system is widdRaratypes

spread in the mesoglea of the body wall. Cnhidome with two
categories of large and wide homotrichd@totrich or peni-

SPAIN; 15 small colonies growing on Cirripedia; Spain, Gra-

cilli E in other nomenclatures). Elliptical special spirulaenada, Gualchos-Castell de Ferro, Punta de Cerro Gordo; 36° 42’
with a thick shaft (homotrich, see Kise et al. 2018) in the 07N 3° 24’35"W; 20—25 m depth; 20 Aug 2020; O. Ocafia and
body wall are detected also in other species (Carreiro-Siva. Rosales Ruiz leg; rocky slope and blocks with sandy bottom;
et al.2017; Ocafia and Brito 2004). There are also a varietyIMC-T-59. SPAIN; 16 colonies growing on stones, Balanus
of spirulae (=B-mastigophores or basitrichs) and a lessespp. and sponges; Spain, Granada, Almufiecar, Cueva de Can-
number of penicilli (P-mastigophores). Abundant specialtarrijan; 36° 4347'N 3° 46'04"W; 3-5 m depth; 5 Aug 2021,
spirulae in tentacles and two large homotrich categorie®. Ocafia and A. Rosales Ruiz leg; rocky slope and blocks with
(P-mastigophores E) unequal in size in the body wall ectsandy bottom; MMC-T-60. SPAIN; 10 colonies growing on
derm. The species is mainly associated with other organismstonesBalanusspp. and sponges; Spain, Granada, Almufie
car, Cueva de Cantarrijan; 36° 43"N 3° 46’04'W; 3-5 m
depth; 5 Aug 2021; O. Ocafia and A. Rosales Ruiz leg; rocky
Etymology The species is named in memoriam of Franslope and blocks with sandy bottom; MMC-T-61. SPAIN; 14
cisca Serrais Benavente, beloved wife of O. Ocafia, foundeolonies growing on stoneBalanus spp. and sponges; Spain,
and rst president of Fundacion Museo del Mar de Ceut&ranada, Almufiecar, Cueva de Cantarrijan; 36443 3°

46 04"W, 3-5 m depth; 5 Aug 2021; O. Ocafa and A. Rosales
Ruiz leg; rocky slope and blocks with sandy bottom; MMC-T-
62. SPAIN; 20 colonies growing on stones, Balanus spp. and
sponges; Spain, Granada, Almufiecar, Cueva de Cantarrijan;
36° 43'47'N 3° 46'04"W,; 3-5 m depth; 5 Aug 2021; O. Ocafa
and A. Rosales Ruiz leg; rocky slope and blocks with sandy
SPAIN; 60 polyps divided in ve small colonies growing on bottom; MMC-T-63. SPAIN; 20 colonies growing on stones,
sponges; Spain, Granada, Gualchos-Castell de Ferro, PuB@anus spp. and sponges; Spain, Granada, Almufiecar, Cueva
de Cerro Gordo; 36° 42’ 07"N 3° 24’ 35"W, 20-25 m depthde Cantarrijan; 36° 4317'N 3° 46'04"W; 3-5 m depth; 5

20 Aug 2020; O. Ocafia and A. Rosales Ruiz leg; rocky slopkug 2021; O. Ocafia and A. Rosales Ruiz leg; rocky slope and

(mainly sponges) as substrate.

(Spain).
Material examined

Holotype

and blocks with sandy bottom; MMC-T-58.
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Description Sphincter is endodermal but short and concentrated in the
upper part of the column; the pharynx is not folded and pre-
External anatomy sents a single, non-prominent siphonoglyph. Widespread

lacunae system in the mesoglea of the body wall. No evi-
In living organisms, the body wall, capitulum, and oral disalence of the presence of zooxanthellae (Big.
are yellow to yellowish with thin translucent tentacles. Con-
spicuous mineral particles spread along the body wall. In pr&nidae
served samples, polyps are 1-1.5 mm in diameter with a height
of 1-2 mm, light brown to yellowish in color with abundant Measurements of the cnidome are summarized in8Fagd
sand incrustations. Polyps forming small groups embeddékiable2. Abundant special spirulae in tentacles together with
and assembled in a common tissue and connected by a tkily homotrichs and two ne spirulae categories; large spirulae
portion of coenenchyma, growing mainly over the spongeand tiny homotrichs in the pharynx; two penicillie A categories
but also directly on rocky cli . Three rows of 24—-30 trans-and also small homotrichs in laments; two large homotrichs
parent pointed tentacles with parts of a fourth cycle can b-mastigophores E) unequal in size in the body wall ectoderm
observed in some specimens; normally, the length of tentaclead special spirulae with a thick shaft in the body wall.
is longer than the expanded oral disc diameter. Scapular ridges
are generally inconspicuous, but marginal tooth can be easlcology and biological interactions
distinguished in expanded polyps (Fég, b, and c).
Found growing on sponges (Crambe cramBhorbas
Internal anatomy tenacior, Spirastrella cunctatrix, and Cliona viridis) in
shadow places, where it also can form colonies on Balanus
Mesenteries in a macrocnemic arrangement into three cyclepp., calcareous algae or even bare rocky reefs §#)g.
of which the third is incomplete (20 to 24 mesenteries were
counted). Musculature is poorly developed; retractor muscld3istribution
are not present in mesenteries; parietobasilar muscles are
weak and inconspicuous along the mesenteries; ectodernidie species have been observed principally in the Alboran
musculature in tentacles is visible forming short insertionssea inhabiting coastal caves and shaded places at a depth

Fig. 6 a, b, ¢ Macro photo-
graphs of P. franciscae sp. nov.
growing over a rocky substrate;
d landscape photographs of P.
franciscae sp. nov. colonizing
rocky walls in Calahonda-Cas-
tell de Ferro SAC, Granada
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Fig. 7 a Longitudinal section of
P. franciscae sp. nov. showing
the sphincter (S) and general
structure of the body wall with
mesogloeal lacunae (ML); b
detail of the sphincter (S); ¢
longitudinal section showing
mesenteries with ova (MO) and
the mesogloeal structure with
lacunae system (ML); d detail
of the lacunae system (ML)

Tentacles

Pharynx

Filaments

Body wall scale

30pm

Fig. 8 Cnidome of P. franciscae sp. nov. cnidae in tentacles, pharynx, laments, and body wall of P. franciscae sp. hov

of 3 to 45 m, with temperatures ranging from 13 to 21 °C.
Colonies have also been observed in the Chafarinas Islands thickening, especially evident along the second cycle
(Spain) (ETRS 89: 35° 117.1'N 2° 25'54.9'W) and
Placer de las Bbévedas, Méalaga (Spain) (ETRS 89: 36° 23’
46.8'N 5° 00'17.9'W) in habitats with the same ecology.

Di erential diagnosis

3.

Di erential diagnosis characters for P. franciscae sp. nov.
andP. brevitentacularis stat. nov. have been summarized

and compared witR. axinellaesensu lato (Tabl8).

1. P. franciscae sp. nov.: Tiny to small size zoanthar
ians with yellowish color on tentacles and disc, with
orange disc; body wall with low to moderate quantitycomparing the proposed species with the accepted sub-
of incrusted particles, two categories of unequal sizedpecies of P. axinellae extracting the main diagnosis char

acters from Pax (19374, and 1957), Abel (1959), Her

2. P. brevitentacularis stat. nov.: Large-size zoantharberts (1972), Gili et al. (1987), and Ocafa et al. (2000)
ians with invariable orange color in column and disc{Fig. 9).

homotrichs in the ectoderm of the body wall.

@ Springer

the latter also presents yellowish radiae and obvious

of tentacles, body wall with low to moderate quantity
of incrusted particles. Two large categories of equal-
sized homotrichs in the ectoderm of the body wall.

P. axinellae sensu lato: Body wall totally covered by
incrusted particles forming a thick layer. Small medium
size zoantharians with yellowish color on tentacles and
nearby disc portion close, with orange disc center and
hypostome; one category of homotrichs in the ectoderm
of the body wall.

In addition, an identification key has been included
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Table 2 Data resulting from

; . Tissue Nematocyst type Mean and range of length and widtiNumber Frequency
the c_nldome anaIyS|s_ of P. of nematocyst capsules (um)
franciscae sp. nov. Tissue
where the di erent cnidae have  Teptacles Spirocysts (a) (15-20) x (2-3) 20 ve
been observed, nematocyst Homotrich (b) 16x3.5 1 r
type, mean size, number, and Homotrich (c) (10-11) x (2-3) 10 rc
frequency. The classi cation Spirulae (d) (15-18) x (3-3.5) 20 c
and terminology of nematocysts Spirulae (e) (12-17) x (2-3.5) 15 rc
have peen presented_ as Special spirulae (f) (13-18) % (3.5-5) 25 e
established by Schmidt (1972), Homotrich (g) 290 x 14 1 r
adapted by den Hartog (1980) Pharynx Spirulae (h) (13-19) % (3-4) 20 c
and den Hartog etal. (1993), Spirulae (i) (14-15) % (3) 5 uc
and include the terminology Spirulae (j) (8-9)x (2) 6 ue
used by Ryland and Lancaster Homotrich (K) (6-8) x (2-3) 10 rc
(2004) Penicilli A () 15x5 1 r
Penicilli A (m) 13x2 1 r
Filaments Spirulae (n) 16x3 1 r
Spirulae (0) (6-8) x (1-1.5) 10 rc
Homotrich (p) 15x35 1 r
Homotrich (q) (5-9) x (3) 5 rc
Penicilli A (r) (13-15) % (2-3) 15 c
Penicilli A (s) (12-15) x (4-5) 20 c
Special spirulae (t) (15x5) 1 r
Body wall Homotrich (u) (25-32) x (12-18) 20 c
Homotrich (v) (19-23) x (9-11) 20 c
Special spirulae (w) (13-19) % (7-9) 18 c
Spirulae (x) 15x3 1 r
Homotrich (y) (11-12) x (4-5) 8 uc

Table 3 Main di erences between the previously known P. axinellae subspecies, P. brevitentacularis stat. nov., and P. franciscae sp. nov

Subspecies Color N° tentacles N° ridges N° septa Spirocyst Homotrich
measurements ectoderm
measurements
Parazoanthus axinellae Yellowish color in tentacles, 26-30 14-16 28-32 10-16 pm 20-26 um
adriaticus orange disc center, and hypos-
tome
Parazoanthus axinellae Yellowish color in tentacles, 36-38? 187 36-38 15-17 ym 24-32 pym
liguricus orange disc center, and hypos-
tome
Parazoanthus axinellae Yellowish color in tentacles, 26-36 14-18 28-36 16-21 um 27-32 um
muelleri orange disc center, and hypos- 26-34 pm
tome
Parazoanthus franciscae sp. Light brown to yellowish tenta- 24-30 ?, inconspicuous20-24  15-20 pm 25-32 pm
nov cles and oral disc 19-23 um
Parazoanthus brevitentaculariOrange color in column and disc28-32 14-16 34-38 20-21 pm 29-32 um
stat. nov disc also with yellowish radiae 26-31 pym

and obvious thickening espe-
cially along the second cycle of
tentacles

Three mitochondrion genome consensus sequences were
assembled and annotated with a size of 20,979 bp.for
axinellaesensu lato; 21,184 bp for P. brevitentacularis stat.
nov.; and 21,135 bp for P. franciscae sp. nov. (Table S5).
A total of 36,917,848 sequences were obtained from the IlIAll three genomes retain the same number (17) and archi-
mina sequencing of P. brevitentacularis stat. nov., 38,257,504cture of genes (Fig. S1). Out of the 17 genes annotated,
from P. axinellae and 38,868,432 from P. franciscae sp. no¥cOl was signi cantly important due to the presence, within

Genetic results

Complete mitochondrial genomes
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Identification key

1 Body wall totally covered by incrusted particles forming a thick 1ayer..........c.coviiiiiiiiiiiciicicee e 2
Body wall with low to moderate quantity of incrusted particles, never forming a thick layer ..........c.ccccocevveineinncnne. 3
2 Small medium size zoanthids with yellowish colour on tentacles and nearby disc portion close, orange disc center
and hypostome. Polyps with 26-30 tentacles; 14-16 ridges; 28-32 septa and one category of homotrichs in the ectoderm
OF the DOAYWAL - casmininsinninsisnsmmims nem os asamsassmam s s SUssms s F s sam s i s aw s s 8 s asssa Parazoanthus axinellae adriaticus
Small medium size zoanthids with yellowish colour on tentacles and nearby disc portion close, orange disc center
and hypostome Polyps with 36-38 tentacles: 28 ridges; 36-38 septa and one category of homotrichs in the ectoderm of the
DoAY WALL oo e e R e G e e S R T s Parazoanthus axinellae liguricus
Small medium size zoanthids with yellowish colour on tentacles and nearby disc portion close, orange disc center
and hypostome Polyps with 26-36 tentacles: 14-18 ridges; 28-36 septa and two categories of equal sized homotrichs in
the ectodermiof the body Wall. ... ...coonmmvmmimsmmssisssnmvnmsasmtsmee s eanssa st Parazoanthus axinellae muelleri
3 Tiny to small size zoanthids with yellowish colour on tentacles and disc, with orange disc; two categories of inequal
sized homotrichs in the ectoderm of the body wall................c.oooi. Parazoanthus franciscae sp. nov.
Large size zoanthids with invariable orange colour in column and disc; the latter also presents yellowish radiae and
obvious thickening, especially evident along the second cycle of tentacle.........Parazoanthus brevitentacularis stat. nov.

Fig. 9 Identi cation key showing the main di erences between the known Mediterranean species and subspecies of the genus Parazoanthus

its intron, of a homing endonuclease gene (HEG), whicimtergenic region information, constructed using both Bayes-
were also detected in anemones (Beagley et al. 1996) arah (Fig. S5) and maximum likelihood approaches (E®.
other zoantharians (Sinniger et al. 2007; Chi and Johansaere congruent. Savalia savaglia is placed in a basal posi-
2017). Also, COI was the only reversed gene detected in thi®n to the clade containing tiRarazoanthus species (ML,
genome. This has been previously reported in some- zoah00%; BI, 1.0), with Parazoanthus swiftii being at the base
tharian species (Chi and Johansen 2017). The sequence®bthe rest of the Parazoanthus genus (ML, 100%; BI, 1.0).
these three genomes were aligned with ve other sequencki. and Bl analyses showed the presence of two clades
belonging to other species of the order Zoantharia obtainetithin Parazoanthus (ML, 77.9%; BI, 1.0). One is com-
from GenBank (Table S5). The three orders were congruepbsed of Parazoanthus elongatus and P. brevitentacularis
with the one described by Poliseno et al. (2020). Genes astht. nov., with a ML 100% support and Bl 1.0. The other
intergenic regions of each genome were analyzed separatédycomposed of P. axinellae sensu lato and P. franciscae sp.
The genetic distance table (Table S6) based on concatev., being independent with a ML 100% support and 1.0 BI.
enated genes shows a low interspeci c variability within the
Parazoanthugienus, ranging from 0.001 betwderfrancis- PCR ampli cation of markers
cae sp. nov. and P. axinellae sensu lato, and between P. brev
itentacularisstat. nov. an®. elongatusto 0.007 betweeR.  Mitogenome analyses were complemented by the analysis of
elongatus and P. swiftii. The same distance ranges betwestitochondrial and ribosomal molecular marker regions. For
species were evident when concatenated intergenic regiotie COI region, 23 sequences were ampli ed from samples
were analyzed (Table S7), showing a stronger relationshipf P. axinellae sensu lato, P. brevitentacularis stat. nov., and
betweenP. franciscae sp. nov. and P. axinellae sensu lat®. franciscae sp. nov. (Table S1) and aligned with a total of
(0.007) and betweeR. brevitentacularisstat. nov. and 98 GenBank COI sequences from 11 species of the Parazo
P. elongatuq0.005). Phylogenetic trees, using gene and@nthidae family (Table S1). The genetic distances (Table S2)

Tree scale: 0.01

———  Palythoa heliodiscus
———————— Palythoa mizigama

Savalia savaglia
Parazoanthus swiftii

100

Parazoanthus elongatus
100L parazoanthus brevitentacularis stat. nov.

100

779

Parazoanthus franciscae sp. nov.

Fig. 10 Maximum likelihood phylogenetic tree of staggered genements, with GTR |+ G being the best- tting model available in
coding regions. TVM |+ G was identi ed on the jModelTest2 ratio Geneious Prime for Bayesian and maximum likelihood analyses. Tree
test as the best- tting nucleotide substitution model for the alignedited on iTOL (Letunic and Bork 2021)
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showed very low intra- and interspeci ¢ values betwBPen with most of the P. axinellaéstocky” sequences from the
axinellaesensu lato, P. brevitentacularis stat. nov., P. francisMediterranean obtained in Villamor et al. (2020) retrieved
cae sp. nov., and the other species of the genus, ranging frémm GenBank. It was named as the P. brevitentacularis clus-
0 to 0.014. The sequences did not cluster according to thear, being closely related to P. elongatus and P. juanfernan-
taxonomic origin. This resulted in unresolved phylogenetidezii from the Paci ¢ Ocean (ML, 73.5%; BI, 0.88) (Fig).
trees, unable to di erentiate species, neither with the BayedNine sequences of P. axinellae “stocky” morphotype from
ian method (Fig. S3) nor with the maximum likelihood methodvillamor et al. (2020) clustered in an independent sibling
(Fig. S4). The alignment of the ampli ed COI sequences waslade with a high bootstrap (ML, 99.2%) and Bayesian poste-
examined to detect molecular signatures for species diagnosigr probability (Bl, 1.0) support, named as “stocky-2" cluster
showing results, while a high value of intraspeci ¢ variation(Fig. 11). P. franciscae sp. nov. sequences appear as a close
was detected specially in P. franciscae sp. nov. The positiofmit independent cluster to the specimens in the P. axinellae
143, 252, and 320 of the ampli ed fragments show diagnostisensu lato clade (ML, 92.3%; BI, 1.0) and close to P. anguico-
position for P. brevitentacularis stat. nov. against P. axinellaenus from the Northeast Atlantic, with medium ML bootstrap
andP. franciscae sp. nov. Position on 143 of P. brevitentacuand high Bayesian probability values (ML, 48.2%; Bl, 0.8).
laris stat. nov. is an adenine, while in the others is a guanirfe atlanticus is found in a more distant and basal position
(Fig. S5). About 252 and 320 positionsPirbrevitentacularis  from those clades. P. axinellae “slender” sequences from the
stat. nov., are thymines, while cytosines in the others (Figs. 36editerranean retrieved from GenBank grouped with those
and S7). Also, position 532 seems to be di erent in P. brevief P. axinellae sensu lato ampli ed in this study. Only one
tentacularis stat. nov., with a cytosine when compared to Bequence, the P. axinellégender” (MT771127.1) derived
axinellae sequences, with a thymine. Nevertheless, on ofimm the Villamor et al. (2020) study was observed outside
of the sequences of P. franciscae sp. nov. (0Q456489), thisis group with high support (ML, 98.5%; B, 1.0).
position is also a cytosine, while in the other sequences of the
species is a thymine (Fig. S8).

For the ribosomal region (ITS1-5.8S-ITS2), 25 ampli ed Discussion
sequences from P. axinellae sensu lato, P. brevitentacularis
stat. nov.P. franciscaesp. nov., and, additionallg. savaglia In this research, the divergence observed at morphologi-
were analyzed together with 95 sequences from 11 specieal, ecological, histological, and genetic levels within the P.
belonging to the Parazoanthidae and Epizoanthidae familiesxinellae complex has led to the reclassi cation of P. axinel-
the latter as the outgroup (Table S3). For the analyses, the ITe& brevitentacularis as P. brevitentacularis stat. nov. and
sequences were concatenated. The distances showed a 30-fblldescription of the new species P. franciscae sp. nov. in
higher variation range between species (Table S4) than thiee Alboran Sea.
one observed in the COI sequences. Thus, the genetic dis-The morphological data described establishes diagnostic
tances showed a low intraspeci ¢ variability for all the spe-characters based on micromorphology, macromorphology,
cies analyzed, ranging from O (P. juanfernandezii, only onand histology, supporting previously published data (Abel
sequence available) or 0.002 (P. elongatus and P. anguicom859; Gili et al. 1987; Ocafia et al. 2019). These results have
with only two sequences available) to 0.01 in P. franciscae speen summarized in a taxonomical key (Tad)leThe cni-
nov. The interspeci c distances of the two species describedbme was deeply studied for the rst time in the two species
in this work were higher in some cases than those betwepnoposed in this work (Figs.and8, Tablesl and2).
previously accepted species. Thus, P. brevitentacularis stat. When compared with the previously known P. axinellae
nov. showed a higher interspeci ¢ distance value with PsubspeciesR. franciscae sp. nov. showed clear divergences.
axinellaesensu lato (0.239) thah axinellaesensu lato with  According to Herberts (1972) and Gili et al. (1987), there are
close species such as P. anguicomus (0.117) or P. atlansieveral subspecies or varieties within P. axinellae (Fij.
cus (0.205). Similarly, the new species P. franciscae sp. nokirst, the oral disc shares the same color as the rest of the
showed a higher genetic distance with P. axinellae sensu lgpolyp, while in the P. axinellae subspecies, the oral disc is
(0.148) than the one shown betwderaxinellaesensu lato orange. The number of tentacles is also lower (24-30) but
andP. anguicomus (0.117) and about fourfold higher than theverlaps with P. axinellae adriaticus (26—30). The ridges
one betweeR. darwinii andP. swiftii (0.038). are inconspicuous in P. franciscae sp. nov., while present in

Phylogenetic trees derived from Bayesian (Rit) and high numbers in the P. axinellae subspecies. There is also a
maximum likelihood (Fig. S9) analyses were congruent; clussmall number of septa in P. franciscae sp. nov. (20-24), not
tering the species independently and showing the same toparyerlapping with any subspecies. On the other hand, while
raphy observed when performing the mitogenome analysithe spirocyst measurements may overlap in size between
Sequences from P. brevitentacularis stat. nov. grouped ind&: franciscae sp. nov. and the subspecies, the presence of
pendently from P. axinellagensu lato (ML 70.4%; BI, 1.0), special size homotrich is a determinant factor.
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Tree scale: 0.1
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Fig. 11 Bayesian phylogenetic tree of IT8gions using HK¥ G as substitution model. Tree edited in iTOL (Letunic and Bork 2021) and
Adobe lllustrator 25.4.1
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The ecological di erences observed between P. axinellabrevitentacularis stat. nov. and an already accepted species
sensu lato, P. brevitentacularis stat. nov., Bnffanciscae such as P. elongatus. Both species have divergent morpho-
sp. nov. are also remarkable. P. axinellae sensu lato has béegical characters and inhabit spatially and ecologically
found living in a wide bathymetric range, between the rstquite distant ecosystems, which makes it di cult to regard
meters of infralittoral environments to at least 80 m, encrusthem as the same species. This result would support the
ing large portions of rocky walls or parasitizing Axinella sppcontention that P. brevitentaculargdat. nov. is a di er
sponges, commonly related to scyaphyllic areas. P. breviteent species, separated from P. axinellae sensu lato and P.
tacularis stat. nov. is distributed in a narrower bathymetri@longatusIn this sense, it is shown here that the distances
range, being found from 15 to almost 30 m, mainly encrustetweenP. franciscae sp. nov. and P. axinellae sensu lato
ing rocky walls, where it can cover areas larger than 3—#ere always equivalent (0.001 in genes) or greater (0.007
m?, or over coralline algae, and in more rheophilic habitata intergenic regions) than those found between P. brevi-
than the others. P. franciscae sp. nov. has been found livingntacularis stat. nov. and P. elongatus (0.001 and 0.005,
at depths ranging from 3 to 45 m, with most of the coloniesespectively), which would indicate a level of genetic dif-
being detected between 15 and 35 m, mainly as a parasfezentiation within the range observed between species in
of sponges (C. cramb®, tenacior,S. cunctatrix, and C. this group.
viridis) in shaded areas, where it also can form colonies on The hypothesis presented, based on morphology and
Balanus spp., calcareous algae or even bare rocky reefs. mitochondrial DNA, is also supported by ribosomal internal

One of the hypotheses that may explain the great diversityanscribed spacer (ITS1 and ITS2) sequences. The distance
of zoanthid morphotypes is based on their morphologicanalysis showed values of intraspeci ¢ variability and mter
plasticity (Reimer et aR006 Costa et al201]). InParaze  speci ¢ divergence of the species P. brevitentacularis stat.
anthus, this has been used to explain the di erences betweanv., P. axinellaesensu lato, anB. franciscae sp. nov. that
morphotypes, as there are no records of di erent morphowere very similar to those obtained in other species of the
types growing closely together. However, in our study, wgenus (Table S4). The phylogenetic tree obtained from these
found the morphologies currently associated with P. brevidistances reveals the separation of P. brevitentacularis stat.
tentacularis stat. nov. and P. franciscae sp. nov. growingov. and P. franciscae sp. nov. from the P. axinellae sensu
in sympatry with P. axinellae sensu lato, sharing the samlato complex, constituting independent taxa. These results
rocky walls (Figsl and 2). The colonies did not merge withare concordant with the results of the comparation.
each other, and no signs of hybridization were found, but in In the case of P. brevitentacularis stat. nov., our analysis
the areas where di erent species made contact, the tentaclessitions it as a widely divergent taxon from P. axinellae
showed morphological aberrations (F&).that might be sensu lato and mixing ITS sequences in the phylogenetic
related with repulsion or attack mechanisms. tree with P. axinellae “stocky” sequences. This clade is

In recent years, the use of whole mitochondrial genomelosely related to Atlantic and Paci ¢ species, such as P.
sequences has been proposed as an e ective tool fer phglongatus(similar result to that obtained with the mitog
logenetic studies, particularly in groups where single-genenome DNA, Fig10), P. juanfernandezii or distantly, with
markers such as COI or cytochrome b (CYTB) fail to resolv®. atlanticus than with P. axinellae sensu lato. However, sev
species relationships (Poliseno et202Q Barrett et al. eral sequences from P. axinellae “stocky” obtained by Vil-
2020), as observed in our case (Table S2). Nevertheledamor et al. (2020), clustered outside of the P. brevitentacu-
some diagnostic positions were found in P. brevitentaculariaris stat. nov. group. The presence of this separate cluster
stat. nov. ampli ed COIl sequences, while a high value ofnamed stocky 2, Fid.1) can be related with the existence
intraspeci ¢ variation was also detected (Figs. S7 and S8)f a cryptic species, as the clades seem to be sympatric in
which might be related with low-resolution sequencing orsome of the areas sampled by these authors. Although for the
based on Sinniger et al. 2008, with the existence of cryptisomenclature revision, we have assumed the simplest expla-
species within the samples. nation following the principle of parsimony, understanding

In this study, we characterized the complete mitochonP. brevitentacularistat. nov. as a species extended along the
drial genome of the three taxa involved. The analysis offhole Mediterranean; this is an interesting point for further
gene coding and intergenic concatenated regions showessearch, and if the assumption of the cryptic species is true,
divergence between species, although the distancdize real identity of the type population described by Abel
between them were moderate due to the low rate of chan(f959) should be clari ed.
of the mitogenome within this group (Tables S6 and S7). With respect to P. franciscagp. nov., this is the first
However, the genetic distances observed in both gene addscription and characterization of the species using genetic
intergenic regions of the mitogenome betwé&emrevi- and morphological analyses. The phylogenetic analysis
tentacularis stat. nov. and P. axinellae sensu lato wer@ig. 11, Fig. S7, and Table S4) showed a closer relationship
always equivalent or greater than those found between WRith P. anguicomus than with P. axinellae sensu lato, the latter
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being closer than P. brevitentacularis stat. nov. (similar resuktlanto-Mediterranean context: Bases to understand and conserve the
to that obtained with the mitogenomic DNA, Fid). The di erent species with relevant ecologies” and the CEI-MAR Foundation

. h d tricted distributi being f d onl .and Gestion Técnica Medioambiental Sur S.L.U, which co-founded the
Species showed a restricted distribution, being tound only I;B‘Foject “Development of molecular markers in anthozoans from the Albo-

small colonies in enclosed areas of the Alboran Sea, makingh Sea for biodiversity, environmental and biotechnological studies”.
it sensitive to disturbances in the areas where it is present. An
intensive re-evaluation of zoanthid species is needed, as th&eclarations
may be more undescribed taxa at risk of species loss. _ _ o
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