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Nudibranchs are beautiful creatures with marvellous colour patterns that, quot-
ing T. E. Thomson (1976), they are to the molluscs what the butterflies are to ar-
thropods or orchids to angiosperms. For instance, four Felimida species belonging
to the “luteorosea” colour group from the NE Atlantic and the Mediterranean Sea
show a yellow spotted pattern above a purple mantle background, i. e. F. luteopunc-
tata, F. luteorosea, F. rodomaculata, F. rolani. While the monophyly of F. luteorosea and
F. luteopunctata has been recently recovered using molecular markers, the phyloge-
netic status of the elusive F. rodomaculata, endemic from the Canary Islands, has
never been assessed in molecular studies. Although F.rodomaculata presents a
different chromatic pattern, the lack of sound distinctive morpho-anatomical dif-
ferences led some authors to suggest this species is a junior synonym of F. luteopunc-
tata. Here, we aim to solve the controversial taxonomic status of F. rodomaculata.
We conducted an integrative approach based on molecular phylogenetics and
morphological analysis, including specimens collected at the type locality. Our
results indicate that F. rodomaculata is, in fact, a chromatic variation of F. luteopunc-
tata. Our study reinforces recent evidence of body colour variability within some
chromodoridid nudibranchs and the need of caution in the use of this as a diagnos-
tic character in the taxonomy of the group.
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Alder & Hancock, 1855 to be polyphyletic (Johnson
& Gosliner 2012), in accordance to previous morpho-

Chromodoridid nudibranchs are usually colourful
and conspicuous species inhabiting mostly shallow
waters of tropical and temperate seas (Padula et al.
2016). Some genera were considered globally wide-
spread, but recent molecular studies have challenged
these assumptions. A phylogeny of the Chromodo-
rididae Bergh, 1891 recovered the genus Chromodoris

logical investigations by Ev. Marcus (1971). Subse-
quently, the species of the genus distributed in the
Atlantic and Mediterranean were transferred to the
re-erected genus Felimida Ev. Marcus, 1971. Among
these, the “luteorosea” colour group (sensu Ortea &
Valdés 1992) includes four species with pinkish to
purple mantle colouration and bright yellow punc-

193


mailto:jmoles@g.harvard.edu
mailto:moles.sanchez@gmail.com

tuation interspersed: F. luteorosea (Rapp, 1827), F. lu-
teopunctata (Gantes, 1962), F. rolani (Ortea, 1988), and
F. rodomaculata (Ortea & Valdés, 1992). While the first
two species are distributed across the North Eastern
Atlantic and Mediterranean coasts at shallow depths,
F. rolani and F. rodomaculata are restricted to Cape
Verde and the Canary Islands, respectively. Felimida
luteorosea has been reported to feed upon dendrocer-
atid demosponges such as Spongionella pulchella
(Sowerby, 1804) and Aplysilla rosea (Barrois, 1876)
(McDonald & Nybakken 1997). Italian specimens
of F. luteorosea are suspected to obtain diterpenoid
natural products similar to those that occur in the
latter sponge (Cimino & Ghiselin 2009). Additional
natural products displaying deterrence against fish
predators were also found in specimens from both
Italy and Spain (Avila 1995). These compounds are
typically stored in glands along the mantle border
called mantle dermal formations (MDF; Wagele et
al. 2006). The species F. luteopunctata feeds on Ircinia
sp. instead, but its chemical ecology has never been
assessed (Avila et al. 2018).

Regarding the external morphology, F. rolani
presents numerous white and yellow spots in the
mantle surface. Northern from there, the enigmatic
F. rodomaculata was described from Fuerteventura
and was later observed again in the type locality
and the close islands of Lanzarote and Gran Canaria
(Ortea et al. 2011). This species presents irregularly
arranged big circular or ovate “eroded” dots. Similar-
ly, F. luteorosea, known from the entire Mediterranean
Sea and the Atlantic coast of the Iberian Peninsula
(Perrone 1986, Cervera et al. 2004, Ortea et al. 2011),
typically presents large and evenly outlined dots
delimited by a white halation. The fourth and last
species of the clade, F. luteopunctata was described
from the Moroccan coast and is found in the west-
ern and southern coast of the Iberian Peninsula to
Ghana (Cervera et al. 2004, Ortea et al. 2011), this is
the only species with fine and profuse punctuation
on the mantle and the foot.

Recent phylogenetic studies supported the mono-
phyly of the two species, F. luteopunctata and F. [u-
teorosea, which together with F. elegantula (Philippi,
1844), appeared to be recently diverged species in
comparison to other European Felimida (Ortigosa et
al. 2014). Recently, astounding chromatic variability
was reported for some Felimida species, such as
F. clenchi (Russell, 1935) from the Western Atlantic,
the amphi-Atlantic F. binza (Ev. Marcus & Er. Mar-
cus, 1963) (Padula et al. 2016), and F. elegantula from
northern and southern Mediterranean Sea (Furfaro
et al. 2017). Although sometimes misleading, body
colour pattern and radular morphological character-
istics have been used to separate F. rodomaculata from
its congeners (Ortea et al. 2011), but the lack of sound
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distinctive anatomical differences has led some au-
thors to consider F. rodomaculata as a junior synonym
of F.luteopunctata (Cervera et al. 2004). Here, we
aim to shed light on this taxonomical conundrum
through an integrative morpho-anatomical, molecu-
lar phylogenetic, and species delimitation analyses,
allowing a better understanding of the relationship
between F. rodomaculata and other Felimida species.

Material and methods

Sample collection and anatomical analyses

Two specimens of Felimida rodomaculata were collected
under boulders while snorkelling at 1 m depth in the
Canary Islands, NE Atlantic (Fig. 1). These were photo-
graphed and measured alive and preserved in 96 %
ethanol at -20 °C for both morpho-anatomical and
molecular analyses. Additionally, all Felimida spp. se-
quences available from GenBank were gathered (see
Table 1).

Specimens were cut open axially with the aid of fine
forceps and a stereomicroscope. The reproductive sys-
tem was depicted with a camera lucida. The labial disc
and the radula were obtained from the oral bulb after
dissolving the soft tissue in a 10 % NaOH solution for
several hours. These were rinsed with distilled water,
mounted on metallic stubs covered with carbon sticky-
tabs, and coated with gold-palladium for scanning
electron microscopy (SEM). Micrographs were taken
with a Zeiss Supra 55VP scanning electron microscope.
The material is deposited in the Zoological Museum,
University of Bergen (ZMBN).

DNA extraction and amplification

Total genomic DNA was extracted from a small piece
of the mantle using the DNeasy Blood and Tissue Kit
(Qiagen, CA, USA) and following the manufacturer’s
protocol. Three molecular markers were amplified fol-
lowing the protocol and primers as described in Moles
et al. (2018), namely the mitochondrial genes COI (ca.
658 bp) and 165 (ca. 480 bp) and the nuclear gene H3
(ca. 327 bp). Successful PCR products were purified
with EXO-SAP as described in Eilertsen & Malaquias
(2013). Sequence reactions were run on an ABI 3730XL
DNA Analyser (Applied Biosystems, CA, USA).

Phylogenetic and species delimitation analyses

Chromatograms were visualised, edited, and assembled
in Geneious 10.0.2 (Kearse et al. 2012). Consensus se-
quences were compared against the GenBank nucleo-
tide database using the BLAST algorithm (Altschul et
al. 1997). Single gene sequences were aligned with
MAFFT v7 (Katoh et al. 2017) and trimmed to a position
at which more than 70 % of the sequences had nucleo-
tides. New sequences were deposited in GenBank (Ta-
ble 1). Saturation was tested for the first, second, and
third codon positions of the protein-coding genes COI



NE Atlantic
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Canary Islands

Fig. 1. Map of the NE Atlantic Ocean and close up to the Canary Islands where Felimida rodomaculata syn. nov. was
collected (purple stars) at Playa Papagayo (Lanzarote) and Puerto de la Cruz (Fuerteventura).

and H3 using MEGA7 (Kumar et al. 2016) by plotting
general time-reversible (GTR) pairwise distances against
total substitutions (transitions + transversions). GBlocks
0.91b was used on the final trimmed alignment of the
non-codifying 16S gene to exclude blocks of hypervari-
able data, both using stringent settings (Talavera &
Castresana 2007). The best-fit model of evolution for
each individual gene dataset was run with jModeltest
2.1.7 (Darriba et al. 2012) under the Akaike information
criterion (Posada & Buckley 2004). The selected datasets
of the three genes were concatenated for analysis. The
tree was rooted with Verconia haliclona as the sister
group of Felimida (Ortigosa et al. 2014).

Bayesian inference (BI) was performed on the con-
catenated alignment of the three genes, using MrBayes
ver. 3.2.5 (Ronquist et al. 2011) with a GTR model of
sequence evolution (Tavaré 1986), corrections for a
discrete gamma distribution, and a proportion of in-
variant sites (GTR+TI"+I; Yang 1996) specified for each
gene partition. Two runs, each with three hot chains and
one cold chain, were conducted for 20 million genera-
tions, sampling every 2000th generation, using random
starting trees. The analysis was performed twice, and
25 % of the runs were discarded as burn-in after check-
ing for stationarity with Tracer v.1.6 (Rambaut et al.
2014). The remaining trees were combined to find the
maximum a posteriori probability estimate of phylog-
eny.

Maximum-likelihood (ML) analyses were conduct-
ed using RAXML ver. 8.1.2 (Stamatakis 2014). For the
maximum-likelihood searches, a GTR model of se-
quence evolution with corrections for a discrete gamma
distribution (GTR+T"+I; Yang 1996) was specified for
each data partition, and 500 independent searches were
conducted. Nodal support was estimated via the rapid

bootstrap algorithm (1000 replicates) using the GTR-
CAT model (Stamatakis et al. 2008). Bootstrap resam-
pling frequencies were thereafter mapped onto the op-
timal tree from the independent searches.

To examine the molecular distinctiveness of the
different Felimida species from the “Iuteorosea” group we
used Automatic Barcode Gap Discovery (ABGD; Puil-
landre et al. 2012) via the web interface at http://
wwwabi.snv.jussieu.fr/public/abgd/abgdweb.html
(accessed 6 Dec 2017). ABGD was run for the COI align-
ment using K80 Kimura measure of distance with
transition/transversion ratio equal to 2 and applying
default values for P, P, and relative gap width.

Results

Phylogeny and species delimitation analysis

No saturation was found for the first, second, and
third codon positions of the protein-coding genes
COI and H3. Thus, the combined concatenation
included three partitions as follows: 658 bp for COI
(including the third codon position), 392 bp of 165
after strict settings in GBlocks, and 327 bp for H3
(including the third codon position). The final align-
ment yielded 1377 bp and contained 44 specimens
out of 16 chromodoridid species. The three-genes
concatenated Bl and ML trees were nearly congruent
and both recovered fourteen clades of monophyletic
species (with the exception of Felimida luteopunctata,
and F. rodomaculata, see below) with robust support,
although the relationships among them are not clear.
Both BI and ML recovered a clade with maximum
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support containing the NE Atlantic and Mediter-
ranean “luteorosea” group: Felimida elegantula, F. lu-
teorosea, F. luteopunctata, and F. rodomaculata (Fig. 2).

Felimida luteopunctata and F. rodomaculata were recov-
ered in a single clade with robust support, the genetic
proximity of both clades suggest that they might be

Table 1. List of specimens used for the phylogenetic analyses, including sampling localities and GenBank accession

numbers.

Species Locality COI 16S
Felimida atlantica Ascension Island, United Kingdom KX279340 -
Felimida baumanni 1 Guanacaste, Costa Rica KJ812360 KJ804251
Felimida baumanni 2 Punteras, Costa Rica KJ812361 KJ804252
Felimida baumanni 3 Guanacaste, Costa Rica JQ727866 JQ727748
Felimida binza 1 Limén, Costa Rica KX262399 KX262432
Felimida binza 2 Faial, Azores KX262402 KX262435
Felimida binza 3 Selvagem Grande, Madeira KX262408 KX262441
Felimida binza 4 IIhéu dos Mosteiros, Sio Miguel Island, Azores KJ812362 KJ804253
Felimida binza 5 Madeira, Portugal KJ911273 KJ911253
Felimida clenchi 1 Alagoas, Brazil KX262397 KX262423
Felimida clenchi 2 Cabo Frio, Brazil KX262390 KX262429
Felimida clenchi 3 Limén, Costa Rica KX262388 KX262427
Felimida dalli 1 Santa Lucia Bay, Guerrero, Mexico KJ911293 KJ911267
Felimida dalli 2 Guanacaste, Punta Carbon, Costa Rica EU982741 EU982793
Felimida dalli 3 Tres Hermanas Island, Costa Rica JQ727869 JQ727751
Felimida edmundsi 1 IThéu Mosteiros, Sao Tomé and Principe KJ812351 KJ804240
Felimida edmundsi 2 Azores, Portugal KJ812350 KJ804239
Felimida elegantula 1 Porto San Paolo, Sardinia, Italy KJ812356 KJ804245
Felimida elegantula 2 Porto San Paolo, Sardinia, Italy KJ812357 KJ804247
Felimida elegantula 3 Porto San Paolo, Sardinia, Italy KJ812358 KJ804248
Felimida krohni 1 Cédiz, Spain KJ911276 KJ911256
Felimida krohni 2 Guetaria Bay, Basque Country, Spain KJo11277 KJ911257
Felimida krohni 3 Italy KJ911278 KJ911258
Felimida luteopunctata 1 Cadiz, Spain KJ911279 KJ911259
Felimida luteopunctata 2 Cédiz, Spain KJ911280 KJ911260
Felimida luteopunctata 3 Cédiz, Spain KJ911281 KJ911261
Felimida luteopunctata 4 Cédiz, Spain KJ911282 KJo11262
Felimida luteorosea 1 Del Rey Island, Chafarinas, Spain KJ911283 KJ911263
Felimida luteorosea 2 Guetaria Bay, Basque Country, Spain KJ911284 KJ911264
Felimida luteorosea 3 Spain AF249815 -
Felimida luteorosea 4 Greece KJ812355 KJ804244
Felimida paulomarcioi 1 Brazil KX279338 -
Felimida paulomarcioi 2 Brazil KX279339 -
Felimida purpurea 1 Cadiz, Spain KJ911285 -
Felimida purpurea 2 Cadiz, Spain KJ911286 KJ911265
Felimida purpurea 3 Ihéu Mosteiros, Sao Tomé and Principe KJ812354 KJ804243
Felimida rodomaculata syn. nov. 1 ~ Lanzarote, Canary Islands MH594463 MH594467
Felimida rodomaculata syn nov. 2  Fuerteventura, Canary Islands MH594464 MH594468
Felimida sp. 1 Cabo Frio, Brazil KX279333 KX372565
Felimida sp. 1 Cabo Frio, Brazil KX279334 KX372566
Felimida sphoni 1 Gulf of Fonseca, El Salvador - KJ804249
Felimida sphoni 2 Guerrero, Mexico KJ911287 KJ911266
Felimida sphoni 3 Punteras, Costa Rica KJ812359 KJ804250
Verconia haliclona Port Philip Bay, Australia EF535117 EF534045
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a single species (see Systematics results below). In
this sense, ABGD analysis of COI for the “luteorosea”
group resulted in the identification of only three
groups (see Table 2 for intra- and interspecific dis-
tances), clustering specimens of. F. luteopunctata and
F. rodomaculata in the same species. The interspecific

H3 Reference

- Padula et al. 2016

KJ812374 Ortigosa et al. 2014
- Ortigosa et al. 2014
- Johnson & Gosliner 2012
KX279314 Padula et al. 2016
KX279315 Padula et al. 2016
KX279316 Padula et al. 2016
KJ812375 Ortigosa et al. 2014
KJ911232 Ortigosa et al. 2014
KX279309 Padula et al. 2016
KX279311 Padula et al. 2016
- Padula et al. 2016
KJ911247 Ortigosa et al. 2014
- Johnson 2011
- Johnson & Gosliner 2012
KJ812364 Ortigosa et al. 2014
KJ812363 Ortigosa et al. 2014
KJ812368 Ortigosa et al. 2014
KJ812370 Ortigosa et al. 2014
KJ812371 Ortigosa et al. 2014
KJ911235 Ortigosa et al. 2014
KJ911237 Ortigosa et al. 2014
KJ911236 Ortigosa et al. 2014
KJ911238 Ortigosa et al. 2014
KJ911239 Ortigosa et al. 2014
KJ911240 Ortigosa et al. 2014
KJ911241 Ortigosa et al. 2014
KJ911242 Ortigosa et al. 2014
KJ911243 Ortigosa et al. 2014
- Wollscheid-Lengeling et al. 2001
- Ortigosa et al. 2014
- Padula et al. 2016
- Padula et al. 2016
KJ911244 Ortigosa et al. 2014
KJ911245 Ortigosa et al. 2014
KJ812367 Ortigosa et al. 2014
MH594465 This study
MH594466 This study
KX279312 Padula et al. 2016
KX279313 Padula et al. 2016
KJ812372 Ortigosa et al. 2014
KJ911246 Ortigosa et al. 2014
KJ812373 Ortigosa et al. 2014

- Turner & Wilson 2008

distances between nominal species ranged from 5.19
to7.35, while the intraspecific distances among clades
ranged from 0 to 2.22. Likewise, the distance between
F. luteopunctata and F. rodomaculata was only 0.65-
1.42, therefore suggesting both species may, in fact,
be a single one. A second clade containing mainly
W Atlantic species and the amphi-Atlantic F. binza
and the third clade with species from all over the
Atlantic was also recovered (Fig. 2).

Systematics

Class Gastropoda Cuvier, 1795
Subclass Heterobranchia Burmeister, 1837
Order Nudibranchia Blainville, 1814
Family Chromodorididae Bergh, 1891
Genus Felimida Ev. Marcus, 1971

Felimida luteopunctata (Gantes, 1962)
Figs 3A-G, 4

Glossodoris luteopunctata Gantes, 1962: 133-135, figs 1-3.

Chromodoris luteopunctata: Cervera et al. 1989: 445-448,
figs 1-4; Garcia-Gémez 2002: 215, fig. 50; Sanchez-
Tocino 2003: 228-231, figs F11.1-10; Cervera et al.
2004: 109, pl. 2; Trainito 2005: 47; Debelius & Kuiter
2007:182; Sanchez-Tocino & Garcia-Gémez 2011: 493.

Chromodoris rodomaculata Ortea & Valdés, 1992: 69-85,
figs 1, 4, 5; Debelius & Kuiter 2007: 182; Ortea et al.
2011: 162-166, pl. 1C-G, syn. nov.

Felimida luteopunctata: Ortea et al. 2011: 166, pl. 1H; Or-
tigosa et al. 2014: 545, fig. 1B.

Type locality. Temara, NW Morocco, NE Atlantic.

Material examined. One adult, 32 mm, sequenced,
preserved in 95 % ethanol (Playa Papagayo, Lanzarote;
28°50'31.88"N 13°47'18.96" W; water depth: 0.5 m)
(ZMBN 121360); coll. J. M., 3 August 2016. One adult,
24 mm, dissected and sequenced, preserved in 95 % eth-
anol (Puerto de la Cruz, Fuerteventura; 28°04'26.56"N
14°29'40.70" W; water depth: 1 m) (ZMBN 121359); coll.
J. M., 8 August 2016.

External morphology (Figs3A,B). Body slightly flat-
tened dorso-ventrally, purple in colour with darker
areas interspersed; mantle border ovate, completely
covering food except posterior end, broad yellow
band present in the periphery, followed by thinner
dark-purple line and blue-whitish broader band,
white MDFs often seen by transparency (see Fig. 3A).
Mantle and foot covered by scattered, usually ir-
regular, yellow and white, small, spots; generally
showing larger dots towards mantle edge, these
being ovate, eroded in specimens from the Canary
Islands. Rhinophores retractile, dark purple, with
blue-whitish tip; tiny white punctuation in lamel-
lae, more abundant towards tip. Gill composed
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Verconia haliclona

Felimida elegantula 3
Felimida elegantula 1
85 ~Felimida elegantula 2
Felimida luteorosea 4

Felimida luteorosea 3

-/71

1/88

1/-

0.2

0.99/96

Felimida luteorosea 2
Felimida luteorosea 1
Felimida luteopunctata 4
Felimida luteopunctata 3
Felimida luteopunctata 2
0.99/100 | Fojimida Iuteol/;unctata 1
Felimida “rodomaculata” 2
Felimida “rodomaculata” 1

Felimida sphoni 3
{ i_—FeIimida sphoni 2
0.91/78"%Felimida sphoni 1

Felimida clenchi 1
—i Felimida clenchi 2
1/94 -/781Felimida clenchi 3

Posterior probability/Bootstrap value
@1/100

1/981Felimida sp. 2
Felimida sp. 1
1/99 Felimida binza 1
Felimida binza 5
Felimida binza 3
Felimida binza 4
Felimida binza 2

Felimida baumanni 1

0.97/-

ﬁFelimida baumanni 3
~/70'Felimida baumanni 2
Felimida edmundsi 2
Felimida edmundsi 1

0.95/81

0.99/87

1/99r1 Felimida dalli 1
Felimida dalli 3
1/97 ' Felimida dalli 2

0.99/99 [ Felimida krohni 33
EFelimida krohni 2

Felimida krohni1

Felimida paulomarcioi 1
Felimida paulomarcioi 2
Felimida atlantica

0.95/-

Felimida purpurea 2

ﬁFelimida purpurea 3
Felimida purpurea 1

Fig. 2. Phylogenetic tree of Chromodorididae based on the combined COI, 165, and H3 genes using Bayesian infer-
ence (BI) and maximume-likelihood (ML). Numbers on nodes indicate posterior probability values (BI) and bootstrap
support values (ML). The tree is rooted with Verconia haliclona.

of 12 branchial leaves, unipinnate, retractile; light
purple, tiny blue-white punctuations interspersed,
more densely found in tip. Oral tentacles short and
conical. Anterior part of foot broad, semi-circular,
with pointed tips at each side; thin, opaque, white
line around foot edge present.

Labial disc and radula (Figs 3C-F). Labial cuticle
composed by numerous arched rods with bifid tips
(Fig. 3C). Radular formula 49 x49.1.49. Rachidian
teeth triangular in shape, slender, plate-like (Fig. 3D).
Lateral teeth unicuspid; first with two denticles in
inner side, 3-4 denticles in outer side; progressively

becoming more hooked, increasing in size and num-
ber of denticles to maximum of 13 per side at middle
of half row (Fig. 3E), decreasing in size towards outer
side; outer teeth hooked, spatulate, ca.7 rounded
denticles present per side (Fig. 3F).

Reproductive system (Fig. 4). Ovotestis placed in
posterior section of viscera (not depicted). Ampulla
bean-shaped, slender; spermoviduct thin. Prostate
large, convoluted; distal deferent duct long, thin,
leading to saccular, elongated penial sheath. Uterine
duct thin, connecting proximally to spherical bursa
copulatrix (= gametolytic gland); this widely con-

Table 2. Automatic Barcode Gap Discovery (ABGD) intra- and interspecific distances for COI of the closest Felimi-

da species from the “luteorosea” group.

F. rodomaculata syn. nov.

F. luteopunctata F. luteorosea F. elegantula

F. rodomaculata syn. nov. 0.49

F. luteopunctata 0.65-1.42
F. luteorosea 5.24-6.27
F. elegantula 6.48-7.24

0-0.15
5.68-6.07 0.36-2.22
7-7.35 5.19-6.33 0.15

198



Al

y. 1 | h £

Fig. 3. Felimida rodomaculata syn. nov. A. Life pictures in dorsal and ventral view of the specimen collected in Lan-
zarote; B. Dorsal and ventral view of the preserved specimen collected in Fuerteventura; C. Scanning electron
microscopy (SEM) of the elements of the labial armour, close-up of the apical region of the rods; D. SEM of the
central part of the radula, showing the rachidian and up to 9 of the first lateral teeth; E. SEM detail of the 20 to 26
radular lateral teeth; F. SEM detail of the last 45 to 49 radular lateral teeth.

nected to a saccular, bean-shaped, seminal recepta-
cle distally; vaginal duct relatively short and thin,
connected to saccular, elongated vestibular gland.
Nidamental glands wide, macroscopically differenti-
ated in one first wrinkled, granulated, white gland;
another larger with smooth surface present behind
whole genital system.

Ecology. Found under boulders from the intertidal
to 36 m depth (Cervera et al. 1989). Likely feeding

on sponges as other Felimida species (McDonald &
Nybakken 1997).

Geographic distribution. Known from Morocco,
Senegal, and Ghana, NW African Coast (Gantes 1962,
Ortea et al. 2011); Fuerteventura, Lanzarote, and
Gran Canaria, Canary Islands (Ortea et al. 2011, as
F. rodomaculata syn. nov.); SW Iberian Peninsula from
southern Portugal to Granada (Cervera et al. 2004).
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Fig. 4. Schematic representation of the reproductive
system of Felimida rodomaculata syn. nov. collected in
Lanzarote, Canary Islands, NE Atlantic.

Discussion

Our descriptions of the external morphology, radula,
and reproductive system agree with Ortea & Val-
dés (1992) original description of F.rodomaculata
syn. nov. One of the main anatomical differences

stated to tell apart F. rodomaculata syn. nov. from
F. luteopunctata was a wide and flattened seminal
receptacle, which is longer in diameter than the bursa
copulatrix (Ortea & Valdés 1992; this study), while
in F. luteopunctata this is shorter and thinner (Ortea
et al. 2011). Nonetheless, this character is reported
to be variable among specimens of F. luteopunctata
from different locations (Gantés 1962, Cervera et al.
1989, Sanchez-Tocino 2003), and we believe it is not
a valid anatomical difference.

Externally, F. luteopunctata is clearly differenti-
ated from F. luteorosea by the presence of smaller
mantle spots, that can sometimes be larger in size, but
they always display an irregular edge, while these
have a smooth round edge in F. luteorosea (see pl. 1in
Ortea etal. 2011; Fig. 5). Even though F. rodomaculata
syn. nov. present larger dots similar to F. [uteorosea,
the presence of a dorsal, interspersed, small punc-
tuation is a distinctive characteristic. A lack of a
white halation surrounding the dorsal spots and the
small white spots on the gills and rhinophores have
previously been considered appropriate characters
separating F. luteopunctata from F. luteorosea (Ortea &
Valdés 1992), but wide differences have been found
among these species too (Debelius & Kuiter 2007,

Fig. 5. Underwater pictures of A. Felimida elegantula from Sardinia, Italy; B. F. luteorosea from Tarifa, south Spain;
C. F. luteopunctata from Tarifa, south Spain; D. F. rodomaculata syn. nov. from Lanzarote, Canary Islands.
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Ortea et al. 2011) and thus this does not represent a
valid diagnostic character.

The specimens of Felimida rodomaculata syn. nov.
collected from the Canary Islands were characterized
by the presence of large, yellow, irregularly-edged
spots on the dorsum, with an additional smaller
interspersed spotted pattern. The external and most
distinctive character of F. luteopunctata is the pres-
ence of smaller and irregular spots, which sometimes
become larger close to the mantle edge (Cervera et al.
1989). But several authors have observed a large vari-
ation in the colouration of these species. For instance,
small white dots are present in the rhinophores and
the gill of both species, as well as in some recorded
specimens of F. luteorosea (Debelius & Kuiter 2007,
Ortea et al. 2011; see Fig. 5). Nonetheless, the latter
present smooth and circular spots in the dorsum as a
distinctive character. Moreover, both F. luteopunctata
and F. rodomaculata syn. nov. were recovered in a
single clade with robust phylogenetic support and
ABGD analysis of COI grouped them together, with
an interspecific distance comparable to the intraspe-
cific distance of all other chromodoridid species.
Given the morphological and molecular evidence
provided in this study, we recommend synonymiz-
ing F. rodomaculata with F. luteopunctata. Therefore,
chromatic and reproductive anatomical differences
claimed to separate both species might be considered
as population variability, as already documented for
other congener species (Padula et al. 2016, Furfaro et
al. 2017). The current distribution of F. luteopunctata
comprises the southern Iberian Peninsula (Cervera
et al. 2004), the oriental Canary Islands (Ortea et al.
2011), and the north-eastern African coast (Gantes
1962, Ortea et al. 2011). Conclusively, this study
highlights the need for an integrative study including
external colouration, anatomy, and molecular data
to discern among Felimida species as some species
display a wide spectrum of chromatic variability.
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