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ABSTRACT

The nudibranch is one of the most colorful gastropod species found in oceans worldwide. Unlike many other
gastropod groups, the nudibranch loses an external shell in the adult stage, but instead develops various chemical
defense systems. More than 2,500 nudibranch species have been reported worldwide, and 73 species are currently
recorded in Korean waters. In this study, we present morphological descriptions, DNA barcode information of
mtDNA cox! sequence, and taxonomic review for five nudibranch species: Apata pricei (MacFarland, 1966), Doto
rosacea Baba, 1949, Janolus toyamensis Baba and Abe, 1970, Polycera abei (Baba, 1960), and Trinchesia sibogae
(Bergh, 1905). Of these, we also provide in-depth discussion of taxonomic issue of A. pricei that was previously
subdivided into two subspecies, A. pricei pricei and A. pricei komandorica. Our morphological examination and
molecular analyses of the mtDNA cox/ sequences indicate that these two subspecies are not taxonomically warranted.
The phylogenetic information for the other nudibranch species from mtDNA cox! sequence analysis is also included,
providing a molecular basis for species identification and inferring their local phylogenies within each of the species

groups discussed herein.
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INTRODUCTION

The Nudibranchia Cuvier, 1817 is an order of marine gas-
tropods that are readily distinguished from other mollusks
by having beautiful color patterns, a bilaterally symmetrical
body, naked gills, and no shell in adult stage. This order is
divided into two suborders: Cladobranchia and Doridina. In
the former, various kinds of cerata are found with the anus
positioned on the right side of body, while the latter is char-
acterized by the presence of feather-like (or flower-like)
branchial gills and a median dorsal anus (Willan and Morton,
1984; Bouchet et al., 2017).

This colorful nudibranch comprises more than 2,558 spe-
cies worldwide (MolluscaBase, 2023). They are widely dis-
tributed in marine environments, from intertidal to a water
depth up to 2,300 m (Ekimova et al., 2015; Gosliner et al.,
2018; Valdés et al., 2018). The majority of nudibranch are
known to be carnivorous that feeds on various animals such
as sponges, hydroids, bryozoans, and ascidians (Nybakken

and McDonald, 1981; Folino, 1997; Winters et al., 2018). It
has developed diverse defense systems instead of having an
external shell for protecting themselves from predators. These
include camouflages to resemble their surroundings (Marin
and Ros, 1991), or showing aposematism to warn potential
predators with its colors (Aguado and Marin, 2007; Winters et
al., 2018). Some nudibranch species also use intact or recom-
binant chemicals for defense systems from ingested organ-
isms, or newly synthesized defense chemicals (Aguado and
Marin, 2007; Winters et al., 2018).

To date, a total of 73 nudibranch species has been recorded
in Korean waters (National Marine Biodiversity Institute of
Korea, 2022), but morphological diagnosis and DNA bar-
code sequence information are not fully characterized. In
this study, five nudibranch species were identified based on
morphological examination and molecular analyses of DNA
barcode information of the mtDNA coxI sequences for nu-
dibranch collections by SCUBA diving in Korean waters:
Apata pricei (MacFarland, 1966), Doto rosacea Baba, 1949,
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Janolus toyamensis Baba and Abe, 1970, Polycera abei (Baba,
1960), and Trinchesia sibogae (Bergh, 1905). Here, we pro-
vide morphological descriptions, color images, DNA barcode
sequence information, and taxonomic review of the five Ko-
rean nudibranch species that can be useful for species identi-
fication and inferring their local phylogenies within each of
the species groups discussed herein.

MATERIALS AND METHODS

Sample collection and morphological analysis
Nudibranch samples were collected by SCUBA diving in
Korean waters and preserved in 95% ethanol solution. The
voucher specimens were deposited in both the Marine Mol-
lusk Resource Bank of Korea (MMRBK), and the National
Marine Biodiversity Institute of Korea (MABIK). Morpho-
logical characters of the specimens were examined under a
stereoscopic dissecting microscope (Leica M205C, Germa-
ny), and color images were taken using a digital camera (TG-6,
Olympus, Japan) when they were alive.

DNA extraction, PCR-amplification, and
Sequence analysis

Genomic DNA was extracted from foot tissue using a
QIAamp DNA Micro Kit (QIAGEN, Germany) following
the manufacturer’s instructions. The mtDNA cox! sequenc-
es were PCR-amplified using the LCO1490 and HCO2198
primer set (Folmer et al., 1994) in a total of 25 uL reaction
mixture containing 17.375 pL of distilled waters, 2.5 pL of
10 X Ex Taq buffer, 2 pL of dNTP, 1 pL of each primer, 0.125
pL of TaKaRa Ex Taq (TaKaRa Bio, Japan), and 1 pL of tem-
plate DNA. The PCR condition consisted of an initial dena-
turation at 94°C for 4 min, followed by 40 cycles of denatur-
ation at 94°C for 30 s, annealing at 42°C for 30 s, elongation
at 72°C for 1 min, and a final extension at 72°C for 10 min.
The PCR-amplified target fragments were sequenced using
an ABI PRISM 3700 DNA analyzer (Applied Biosystems,
USA), and analyzed by Geneious Prime v.2023.0.4 (Biomat-
ters, New Zealand).

Phylogenetic analysis

The nucleotide sequences of the partial fragment of mtDNA
coxI were aligned with homologous gene sequences ob-
tained from NCBI database using the MAFFT (Katoh and
Standley, 2013) in Geneious software with default parame-
ters (Table 1). Genetic distances between and within species
were calculated using MEGA X (Stecher et al., 2020) as
uncorrected p-distance (Collins et al., 2012; Srivathsan and

Meier, 2012). The best-fit substitution models were estimat-
ed using the Akaike Information Criterion (AIC) in jMod-
elTest (Darriba et al., 2012) for phylogenetic analyses. Phy-
logenetic relationships were inferred using maximum like-
lihood approach with RAXML v.8.2.12 (Stamatakis, 2014),
and branch supports were calculated from bootstrap analysis
with 1,000 iterations.

SYSTEMATIC ACCOUNTS

Phylum Mollusca Linnaeus, 1758

Class Gastropoda Cuvier, 1795

Order Nudibranchia Cuvier, 1817

Suborder Cladobranchia

*Family Apataidae Korshunova et al., 2017a

Type species. Coryphella pricei MacFarland, 1966
Diagnosis. Body elongated, slender, laterally compressed.
Rhinophores perfoliated. Cerata dorso-laterally raised in
several rows. Oral tentacles smooth, longer than rhino-
phores. Anterior foot corners rather long and pointed. Meta-
podium elongate and tapered.

2*Genus Apata Korshunova et al., 2017a

31, Apata pricei (MacFarland, 1966) (Fig. 1A-D)

Coryphella pricei MacFarland, 1966: 313-315, pl. 58, fig. 6,
pl. 65, figs. 9-13, pl. 66, figs. 8, 9.

Flabellina pricei: Debelius and Kuiter, 2007: 315.

Apata pricei komandorica: Korshunova et al., 2017a: 65,
60, fig. 48.

Apata pricei pricei: Korshunova et al., 2017a: 64, 66.

Material examined. 3 individuals (MO00184329, MMR
BK7719, 7720), Munamjin-ri, Jugwang-myeon, Goseong-
gun, Gangwon-do (38°18'03.2"N, 128°34'16.4"E), collected
by SCUBA diving at depth of 30 m, 30 Mar 2022; 8 individ-
uals (MMRBK7721-7728), Munamjin-ri, Jugwang-myeon,
Goseong-gun, Gangwon-do (38°18'03.3"N, 128°34'16.0"E),
collected by SCUBA diving at depth of 29 m, 10 Apr 2023.

Description. Body elongated (body length 7.3 mm; live
specimen), slender, laterally compressed, notum high and
arched. Ground color translucent white (Fig. 1A, B). Rhino-
phores annulated; each annulation in spiral structure, wind-
ing around central axis about 1.5 turns (Fig. 1C). Eyes black
spots on base of rhinophores. Cerata 9-13 pairs of comb-
like clusters, arranged in transverse rows dorso-laterally.
Ceratal clusters typically comprised four to ten slender fusi-
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Fig. 1. Images of Apata pricei (MacFarland, 1966) collected in Goseong-gun, Korea. A, Live specimens on hydroids with pale pink
egg coils; B, A specimen in lateral view; C, Details of a rhinophore; D, Details of cerata.

form cerata, with innermost ceras largest and size decreas-
ing towards outside, and fewer cerata at both distal clusters.
Apex of cerata translucent white, with elongated white
cnidosac (Fig. 1D). Subapical cerata with opaque white
band. Digestive gland diverticulum about half thickness of
ceras, greenish at base and yellowish-orange to brick red-
dish in color towards apex. Oral tentacles smooth, long, and
tapered with blunt tips. Rhinophores and oral tentacles with
scattered opaque white dots forming longitudinal lines from
base to distal end on upper side. Foot narrow, tapering to-
ward posterior. Anterior foot corner relatively long, curved
backward. Metapodium elongated and pointed; white lines
speckled, below both cerata, arranged from 7th ceratal clus-
ters to end, merged in posterior part.

GenBank accession number. 0Q919368-0Q919370.
Distribution. Korea, Russia (Commander Islands), USA
(Alaska, California).

Habitat. Intertidal to 30 m depth on stony and soft bottom,
or hydroids.

102

Remarks. This species is found mostly in cold waters from
the Russian Far East to California, USA including Alaska. In
Korea, it is only found near the Gangwon-do province, where
the seawater temperature is low (3-6°C) in winter season.
The color patterns of the body, cerata, and rhinophores cor-
respond well to the original description (MacFarland, 1966),
but the number of cerata per row (4-7-7-7-8-8-10-9-7-8-6-4-3)
is slightly different from the original description, showing in-
dividual variation within the range of 1-3 in their number (Fig.
1B). Therefore, the number of cerata per row is considered
variable.

Korshunova et al. (2017a) divided this species into two
subspecies, A. pricei pricei (found in the northeastern Pacific
from Alaska to California) and A. pricei komandorica (found
in the northwestern Pacific: Commander Islands), distin-
guished by having different number of cerata rows (9-12 or
more in A. pricei [MacFarland, 1966] and up to 10 in A. p.
komandorica [Korshunova et al., 2017a]), and a low genetic
distance of the mtDNA cox!/ sequences (p-distance of 1.8%).

Anim. Syst. Evol. Divers. 39(3), 99-113
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Table 2. Uncorrected p-distances (%) for the mtDNA cox1 sequences among Apata species

A. pricei_01 A. pricei_02 A. pricei_03 A. p. pricei A. p. komandorica
A. pricei_01
A. pricei_02 0.3
A. pricei_03 0.3 0.3
A. p. komandorica 1.5 1.5 1.5
A. p. pricei 2.0 2.0 2.0 1.8
Apata cf. pricei 13.4 13.6 13.7 13.0 13.4
Apata pricei_03
96 | Apata pricei_ 01*
92 |1 Apata pricei_02
Apataidae
2k Apata pricei pricei
99 ; .
Apata pricei komandorica
Apata cf. pricei
83 Samla takashigei
81
98 Samla bilas
. Samla bicolor Samlidae
100
Luisella babai_01
100|
|- Luisella babai_02
Tritonia plebeia
Tritoniidae
Tritonia challengeriana e

Fig. 2. Phylogenetic relationships among Apataidae species inferred from maximum likelihood method for the mtDNA cox1 sequences.
Node supporting values are indicated as bootstrap percentage over 50. Sequences used in this study are denoted by red asterisks (*).

We revisited the taxonomic status of these two subspecies
based on the morphological examination and molecular anal-
yses of the mtDNA cox! sequences for collected samples
from Korea. Our samples (11 individuals) show individual
variations ranging from 9 to 13 in the number of cerata rows,
but a very low p-distance of 0.3% among the sequenced indi-
viduals. Sequence comparison among these three geograph-
ic representatives also shows p-distances of 1.5% (between
Korean samples and A. p. komandorica) and 2.0% (between

Anim. Syst. Evol. Divers. 39(3), 99-113

Korean samples and A. p. pricei), respectively (Table 2). Our
phylogenetic tree of the mtDNA cox! sequences reveals that
the Korean samples (denoted by Apata pricei_01~03) are
closely related to A. p. pricei than A. p. komandorica with
a high bootstrap support value (Fig. 2). By comparing both
morphological and molecular analyses, we conclude that the
number of cerata rows that were used for discriminating the
two subspecies by Korshunova et al. (2017a) is not useful for
discriminating these two subspecies. In addition, sequence
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divergences among A. p. komandorica, A. p. pricei, and Ko-
rean samples (ranging from 1.5% to 2.0%) can be regarded as
individual variations, not representing a “DNA barcode gap”
for subspecies delimitation of A. pricei that is widely distrib-
uted in the northern Pacific. Since the subspecies concept
proposed by Korshunova et al. (2017a) does not satisfy the
criteria for morphological and genetic evidences (Wilson and
Brown, 1953; Mallet, 2007), the two subspecies, A. p. pricei
and A. p. komandorica, should be lumped together under the
valid name of Apata pricei (MacFarland, 1966), and this spe-
cies is newly reported from Korean waters.

Family Dotidae Gray, 1853
Genus Doto Oken, 1815

%2, Doto rosacea Baba, 1949 (Fig. 3A, B)

Doto (Doto) rosacea Baba, 1949: 95, 172, pl. 39, fig. 139,
text-fig. 119; Okutani, 2000: 799, 800.

Doto rosacea: Debelius and Kuiter, 2007: 302.

Kabeiro rosacea: Kil et al., 2020: 104, 105.

Material examined. 1 individual (MO00184330), northeast-
ern Habaekdo Islet, Samsan-myeon, Yeosu-si, Jeollanam-do
(34°02'14.9"N, 127°36"24.7"E), collected by SCUBA diving
at depth of 23 m, 20 Jul 2022.
Description. Body elongated (body length 5.2 mm; preserved
specimen) with laterally compressed dorsum, yellowish or-
ange to bright rose in ground color (Fig. 3A). Rhinophores
long and smooth, covered by rhinophore sheaths at one-third
of base (Fig. 3B). Rhinophore sheaths margin irregularly wide
and undulated, sometimes with a few lobules. Cerata seven
pairs with blunt-tipped papillae, arranged dorso-laterally; last
cerata smallest. Each ceras consisting of two to three circlets
(circle rows); circlets bearing three to four elongated, globose
tubercles. Oral veil bilobed and slightly extended on each
side. Foot narrow; metapodium triangular.
GenBank accession number. 0Q919371.
Distribution. Korea, Japan, Hong Kong.
Remarks. This species is morphologically similar to D. ja-
ponica Odhner, 1936 and D. bella Baba, 1938, but differs
from them by having elongated papillar-shaped cerata that
lack white or dark spots on their tips (Fig. 3B). Kil et al.
(2020) assigned this species to the genus Kabeiro based on
the characteristics of an elongated body. However, the genus
Kabeiro is characterized by irregularly arranged cerata and
tubercles, and a swollen pericardium, making it difficult to
assign this species to the genus Kabeiro (Shipman and Gos-
liner, 2015).

Shipman and Gosliner (2015) conducted systematic studies

of the genus Doto using both morphological examination and
molecular sequences of the mtDNA (cox/ and 16S rDNA)
and the nuclear histone H3. They divided this genus into
four clades based on a combination of body morphology and
geographic region, i.e., Short-bodied/north Atlantic clade,
Short-bodied/Indo-Pacific clade, Short-bodied/eastern Pacific
and south Atlantic clade, and Elongate/Indo-Pacific clade. A
phylogenetic tree for the mtDNA coxI sequences including
a new D. rosacea sequence from this study generally agrees
with the previous analysis (Fig. 4), but Doto sp. I and J are
grouped as basal members in the Short-bodied/Indo-Pacific
clade (95% bootstrap support value), differing from the result
of Shipman and Gosliner (2015).

In general, Kabeiro species belong to the Elongate/In-
do-Pacific clade based on their elongated body and distribu-
tion in the Indo-Pacific, and this clade is distinguished from
the Short-bodied/Indo-Pacific clade (Shipman and Gosliner,
2015). Unexpectedly, our phylogenetic tree of the mtDNA
coxl sequence data including D. rosacea sequence reveals
that D. rosacea species is positioned as the most basal among
Dotidae species (with 100% bootstrap support value), not sis-
ter to any of short-bodied or elongated-bodied Dotidae clade
distributed in the Indo-Pacific. The p-distances between D.
rosacea and other species of Doto and Kabeiro range from
13.1% to 18.6% (Table 3). Interestingly, the distribution range
of D. rosacea is generally restricted to the northwestern Pa-
cific (e.g., Korea, Japan, and Hong Kong). Taken together, the
non-overlapping distribution range of D. rosacea species and
their independent phylogenetic position within the mtDNA
coxl gene tree cast doubt on their taxonomic position, i.e.,
belonging to the genus Doto Baba, 1949, awaiting further
validation based on in-depth morphological and molecular
analyses for extensive taxon sampling.

Family Janolidae Pruvot-Fol, 1933
Genus Janolus Bergh, 1884

23, Janolus toyamensis Baba and Abe, 1970 (Fig. 3C)

Janolus toyamensis Baba and Abe, 1970: 63-65, fig. 1;
Gosliner, 1981: 2, 28, 31-34, tables 1, 2, figs. 26C, 27E;
Baba, 1986: 183, 184, figs. 1, 2; Debelius and Kuiter,
2007: 284; Gosliner et al., 2018: 242; Kil et al., 2020:
136, 137; Vadher et al., 2021: 120, 121, fig. 3.

Material examined. 3 individuals (MO00184331, MMRBK
7731, 7732), Damuraemi Islet, Daeseo-ri, Chuja-myeon,
Jeju-si, Jeju-do (33°58'14.08"N, 126°17'00.04"E), collected
by SCUBA diving at depth of 16m, 1 Sep 2021.

Description. Body elongated (length 27.4 mm; live speci-

LS (S [e] 2 2% = 25
Korean name: "*£&& g2 Aso], *FHUHS AT E0
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Fig. 3. Images of four Nudibranchia species in Korea. A, A live specimen of Doto rosacea on hydroids in nature; B, A specimen of
D. rosacea in lateral view; C, A specimen of Janolus toyamensis in dorsal view; D, A live specimen of Trinchesia sibogae; E, A speci-
men of Polycera abei in dorsal view; F, Live specimens of Po. abei.

men), translucent ash-brown in ground color, with white lon- gated toward tip; apex reddish brown; subapical bands yellow
gitudinal lines scattered throughout whole body. Rhinophores (Fig. 3C). Digestive gland in cerata dark green to brown. Cer-
weakly papillate, having whitish markings on upper side; ata covering whole body irregularly except center of dorsal

rhinophore stalk stout; caruncle between rhinophores. Dorsal side. Oral tentacles short and slender. Foot broad; anterior
cerata fusiform, with sparse nodules, extremely thin and elon- corner rounded; metapodium elongated and tapering.
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Doto sp. B

%0 Doto floridicola
Doto lemchei

Doto millbayana
100} Doto sp. A

Doto dunnei

Doto coronata
Doto africoronata
Doto fragilis

Doto koenneckeri

Short-bodied /
north Atlantic

Doto tuberculata
Doto pinnatifida
Doto sp. 2
Doto greenamyeri Dotidae
Doto sp. 7 Short-bodied /
™ Doto sp. K Indo-Pacific
95
Doto ussi
65 100y Doto sp. J
¥ Doto sp. |
=4 Doto antarctica
78 Doto columbiana
94 Short-bodied /
Dot L= ;
73 _Eo e eastern Pacific and south Atlantic
i Doto from A
100
Doto sp. H
Kabeiro phasmida
_|_ Kabeiro rubroreticulata Elongat_e_l
% Indo-Pacific
Doto rosacea
Tritonia antarctica - | Tritoniidae

Fig. 4. Phylogenetic relationships among Dotidae species inferred from maximum likelihood method for the mtDNA cox1 sequences.
Four clades (Short-bodied/north Atlantic, Short-bodied/Indo-Pacific, Short-bodied/eastern Pacific and south Atlantic, and Elongate/
Indo-Pacific) were proposed by Shipman and Gosliner (2015). Node supporting values are indicated as bootstrap percentage over

50. A sequence used in this study is denoted by a red asterisk (*).

GenBank accession number. 0Q919372, 0Q919373.
Distribution. Korea, Indo-Pacific, Japan, Hawaii, India.
Remarks. This species is morphologically similar to J.
indicus (Eliot, 1909), but can be distinguished by the pres-
ence of short white longitudinal lines on its body instead of
reddish-brown dots (Eliot, 1909; Baba and Abe, 1970; Baba,
1986). However, some previous studies have synonymized J.
indicus to J. toyamensis due to their overlapping geographic
distribution in India and the lack of detailed descriptions of
color patterns and reproductive system in Eliot’s description
(Vishal and Deepak, 2013; Vadher et al., 2020, 2021). There-
fore, a re-examination of their morphological features by
comparing with the type specimen is necessary to confirm the
taxonomic validity of J. indicus.

The phylogenetic tree shows that the three genera of the
Janolidae (Antiopella, Bonisa, and Janolus) are reciprocally
monophyletic, with J. foyamensis comprising a sister group

with other congeneric species (Fig. 5A). The p-distances
among Janolus species range from 9.7% to 14.1% (Table 4).
The minimum distance is found between J. flavoanulatus
Pola and Gosliner, 2019 and J. tricellariodes Pola and Gos-
liner, 2019, while the maximum distance is found between J.
flavoanulatus and J. toyamensis. The maximum p-distance
within Janolidae is found between Antiopella fusca (O’Dono-
ghue, 1924) and J. tricellariodes (21.9%).

Family Trinchesiidae F. Nordsieck, 1972
Genus Trinchesia Thering, 1879

*4, Trinchesia sibogae (Bergh, 1905) (Fig. 3D)

Hervia sibogae Bergh, 1905: 231, 232, taf. 2, fig. 17, taf.
20, figs. 1-3.

Trinchesia sibogae: Debelius and Kuiter, 2007: 351; Kil et
al., 2020: 128, 129.
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A

Janolus toyamensis_02

100

Yanolus toyamensis_01

Janolus flavoanulatus

Janolus tricellariodes

Bonisa nakaza_01

Bonisa nakaza_02

Antiopella fusca

osa

0.05

ey B
Polycera abei_01

Polycera abei_02 *

Poly emertoni
Polycera faeroensis
Polycera kemnowensis
Palio dubia
Gymnodoris striata
Gymnodoris brunnea
Lecithophorus capensis
100

Thecacera picta

Thecacera pennigera

Tambja morosa

Tambja abdere —
0.05

Janolidae

Madrellidae

Polycerinae

Nembrothinae

100

9p) Phestilla sibogae_02
4|1 00 I Phestilla sibogae_03
Phestilla lugubris

Pinufius rebus L

100 ==Tenellia adspersa_01

Tenellia adspersa_02

100 J Trinchesia sibogae *

Phestilla sibogae_01

96 Trinchesia lenkae

Trinchesia omata

Trinchesia speciosa

Trinchesia foliata

Diaphoreolis lagunae

Diaphoreolis viridis

Catriona aurantia

Catriona gymnota

Trinchesia caerulea

Trinchesiidae

Rubramoena amoena
Zelentia fulgens
Zelentia ninel

— |Pinufidae

Fig. 5. Phylogenetic relationships inferred from maximum likelihood method for the mtDNA cox1 sequences. A, Janolidae species;
B, Trinchesiidae species; C, Polycerinae species. Node supporting values are indicated as bootstrap percentage over 50. Sequences

used in this study are denoted by red asterisks (*).

Table 4. Uncorrected p-distances (%) for the mtDNA cox1 sequences among Janolidae species

Antiop ella. A. fusca Bonisa nakaza_01 B. nakaza_02 Janolus flavoanulatus J. toyamensis_01 J. toyamensis_02
barbarensis

A. barbarensis

A. fusca 19.9

B. nakaza_01 21.4 19.5

B. nakaza_02 21.4 19.5 0.0

J. flavoanulatus 17.5 20.5 18.1 18.1

J. toyamensis_01 19.8 20.7 19.1 19.1 14.1

J. toyamensis_02 19.6 20.7 19.0 19.0 14.0 0.2

J. tricellariodes 19.1 21.9 17.9 17.9 9.7 14.0 13.8
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Material examined. 1 individual (MO00184333), Seopseom gg ~
Islet, Bomok-dong, Seogwipo-si, Jeju-do (33°13'47.04"N, gs =
126°36'18.05"E), collected by SCUBA diving at depth of 23 3 n
m, 3 Dec 2022. okl e
Description. Body elongated (length 7.1 mm; preserved 2 o
specimen), slender, pale pink to violet in ground color (Fig. ':g S
3D). Rhinophores smooth and tapering towards tips, purple ® o w o
to deep violet in color. Cerata arranged laterally in 10-12 S g NEgd
pairs of ceratal clusters, except mid-dorsum. Each ceratal g oo
cluster with mostly five to seven ceras, decreasing in num- t*&é) NE9n®
ber and size towards tail. Each ceras long and papillary in s ~ Ot N s
shape, tapered at top, pink to reddish purple with bright g mEdnng
yellow tips. Oral tentacles similar in shape and color to rhi- g3 h N o
nophores, but slenderer and half in length. Foot narrow; an- E § ENReNYES
terior corners resembling oral tentacles in shape, length and " o
color; metapodium elongated and pointed. .i‘ “Tat N o
GenBank accession number. 0Q919376. = § R R
Distribution. Korea, Japan, Indonesia, Indo-West Pacific. ®
Remarks. This species shows color variations according to = 5 e e e .
their food source such as Sertularella hydroid (Debelius and S § fennguYyyg
Kuiter, 2007). 3
The phylogenetic tree from the mtDNA cox] sequences 2
I N INWOMO TN W0
groups Trinchesia sibogae with the coxl sequence of Phes- <3 A AR A
tilla sibogae_01, separated from other P. sibogae haplotype =
sequences (P. sibogae_02, 03) (Fig. 5B, Table 5). Phestilla § ® oo oo m e
sibogae_01 haplotype was nested within Trinchesia spe- § % A R R R R R
cies showing a very low p-distance of 1.2% from T. sibogae &
which is often encountered as within the range of intraspecif- % N T oo
ic variation. Based on this sequence information, it is likely s> SIHdAdERIE[SSR
that the cox/ sequence labelled as P. sibogae_01 is actually g 5
the same species with 7. sibogae, as mentioned in Korshun- 3 % momMNONNG®O TN N
ova et al. (2018a). Morphologically, Phestilla and Trinchesia ‘ii;’ CAIIRIRIAARIIZR
are readily distinguished by the presence of an anterior foot E :"
corner and cnidosacs (Korshunova et al., 2017b). In addition, = _f,l TmaTaoTTOTNNLDT
the color pattern of T. sibogae includes a reddish-purple body % Qg’ RAASSESaas"Ans
with yellowish-tipped cerata, whereas P. sibogae has a bright § = Z
milky-white body with white-tipped, brownish-grey cerata of % Eg E < § ; ; g g g E ; E c:o § ;
which color is associated with feeding on hard corals. ?l: & i
In our phylogenetic tree, all genera belonging to the family E dﬁ‘g‘ ; E ; 2 ; ; ; ; g % ; g E o:; ; ;
Trinchesiidae are monophyletic except Trinchesia of which g @
species members are not monophyletic and split into different ; § § N I N N B ST
clades (Fig. 5B). The p-distances within the genus Trinchesia :% 58 Tom o m e
range from 13.4% (between T. lenkae Martynov, 2002 and T. 9 ° o
ornata [Baba, 1937]) to 19.4% (between T. foliata [Forbes g L’E ; E E ; 'é g ; g E ; ; ; E ; ; ; ; ;
and Goodsir, 1839] and T. sibogae) (Table 5). Non-monophy- § 3
ly of this genus is also observed in the previous phylogenetic i S8 MAMNOANOINTOOINNNNO N
. - | S¢ NInNSHMaS®mmLm oSN Swo oS
analyses based on the combined dataset of mtDNA cox/, 16S g 83 AR
rDNA, and histone H3, awaiting further evidences for re- % =g
solving taxonomic ambiguities of this genus (Hu et al., 2020; § 5 g g, 2 é gl 3 s § g g 3 sesd 3 0
Mehrotra et al., 2020). 2 §§§§§§§§§§§§§§E§§§§E
P UUGdaadaacded @@ EEEEENN
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Table 6. Uncorrected p-distances (%) for the mtDNA cox1 sequences among Polycerinae species

Gymnodoris . Lecithophorus Palio Polycerella Polycera Po. Po. Po. Thecacera
brunnea G. striata capensis dubia emertoni abey_01 abey_02 faeroensis kernowensis pennigera
G. brunnea
G. striata 14.0
L. capensis 12.3 15.7
Pa. dubia 16.2 17.1 15.4
Pl. emertoni 17.3 18.4 19.8 20.5
Po. abey_01 13.2 17.0 13.4 15.2 17.4
Po. abey_02 12.6 15.7 12.9 14.3 16.3 2.2
Po. faeroensis 15.6 17.9 17.0 18.2 17.4 14.8 14.6
Po. kernowensis 16.2 16.8 17.4 17.9 18.5 16.0 16.0 6.2
T. pennigera 15.1 17.3 15.7 16.6 19.9 17.3 16.2 15.7 16.8
T. picta 14.8 16.3 16.5 17.1 18.8 16.2 15.4 16.6 18.0 10.6

Suborder Doridina
Family Polyceridae Alder and Hancock, 1845
Genus Polycera Cuvier, 1816

%5, Polycera abei (Baba, 1960) (Fig. 3E, F)

Greilada abei Baba, 1960: 75,76, fig. 1A-D.

Polycera abei: Debelius and Kuiter, 2007: 35; Gosliner et al.,
2018: 28; Kil et al., 2020: 264, 265.

Material examined. 2 individuals (MO00184332, MMR
BK7734), northeastern Habaekdo Islet, Samsan-myeon, Yeo-
su-si, Jeollanam-do (34°02'14.9"N, 127°36'24.7"E), collected
by SCUBA diving at depth of 23 m, 20 Jul 2022.
Description. Body elongated (length 14.3 mm; preserved
specimen), slender, limaciform, translucent ash-white to yel-
low in ground color, with small black spots and sparse orange
flecks scattered on dorsal surface of whole body (Fig. 3E, F).
Velar tentacles six, tapered. Rhinophore bearing lamellate
clubs; rhinophore stalks smooth. Gills seven to nine in num-
ber, simply pinnate, arranged in a circle around anus. Velar
tentacles, rhinophores, gill with black tips. Foot narrow; ante-
rior corners short, triangular; metapodium tapering with black
tip.
GenBank accession number. 0Q919374, 0Q919375.
Distribution. Korea, Japan, Indo-Pacific.
Remarks. This species lacks exo-branchial appendages on
each side of the gill, which distinguishes it from other con-
generic species. It has been reported to have a wide range of
variations in color patterns and spot sizes on the body.

The phylogenetic tree depicts the subfamily Polycerinae
monophyletic where Polycera abei is a sister taxon to Polyc-
erella emertoni A. E. Verrill, 1880 (Fig. 5C). Nevertheless,

relationships among species members within the subfami-
ly including sister relationships between Polycera abei and
Polycerella emertoni are not clearly resolved. The p-distances
among the Polycera species range from 6.2% to 16.0% (Table
6). The minimum distance is found between Po. faeroensis
Lemche, 1929 and Po. kernowensis Korshunova et al., 2021,
while the maximum distance is found between Po. abei and
Po. kernowensis. Within Polycerinae, the maximum p-dis-
tance is 20.5% between Palio dubia (M. Sars, 1829) and PI.
emertoni.
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