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First record of Cnidocodon leopoldi Bouillon, 1978
(Cnidaria: Anthoathecata) in the Atlantic Ocean
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Abstract. Specimens of the hydromedusa Cnhidocodon leopoldi Bouillon, 1978 were collected in waters off the northeast
Brazilian coast between 7.4°S, 34.3°W and 8.7°S, 34.8°W. The genus can be distinguished from other anthomedusae by the
presence of four marginal perradial bulbs having an adaxial nematocyst cushion and branched capitate tentacles, an umbrella
with scattered nematocysts, and gonads around a cylindrical manubrium shorter than the umbrella. Specimens were assigned
to C. leopoldi due the tentacles with 4-5 branches and the absence of ocelli on tentacle bulbs differing from the congeneric
(nidocodon ocellata Huang, Xu, Lin & Qiu, 2008. This study represents the first record of the species in the Atlantic Ocean.

Keywords. Jellyfish; Cnidaria; Hydromedusae; Anthomedusae; Taxonomy.

INTRODUCTION

Medusae from the genus Cnidocodon Bouillon,
1978 are distinguished by the presence of four
perradial bulbs having an adaxial nematocyst
pad and a tentacle ending in a cluster of capi-
tate branches, an umbrella with scattered stato-
cysts, and gonads around a cylindrical manubri-
um which is shorter than the umbrella (Bouillon,
1978; Bouillon et al., 2006).

Although its medusae are easily recogniz-
able, the phylogenetic position of the genus is
still uncertain. When first described, it was placed
in the family Corymorphidae Allman, 1872 and
later in the Euphysidae Haeckel, 1879 (Bouillon,
1978; Bouillon et al, 2006). Both taxa have gone
through several rearrangements and are currently
considered synonyms (Petersen, 1990; Schuchert,
2021). Therefore, in the current classification, the
family Corymorphidae encompasses genera from
the suborder Aplanulata whose medusae have
cylindrical manubrium with circular base and sim-
ple mouth and 1-4 marginal tentacles either with
equal or different structure (Collins et al.,, 2005;
Bouillon etal.,, 2006). Although Cnidocodon match-
es with this diagnosis, the absence of a robust set
of characters for the medusae stage transformed
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the family in an all-embracing taxa and since the
polyp stage of Cnidocodon is still unknown it is
currently included among Aplanulata as incertae
sedis (Schuchert, 2021).

Cnidocodon is a rare genus with few records
since its original description. The knowledge of its
geographical distribution is therefore important
for better understanding of biogeographical pat-
terns and ecological processes associated with the
species, and also for further collection of specimens
for molecular analysis to elucidate the phylogenet-
ic questions raised above. In the present work, we
recorded for the first time the species Cnidocodon
leopoldi Bouillon, 1978 in the Atlantic Ocean and
the genus Cnidocodon in the South Atlantic. We
also provide a comprehensive overview of the
global distribution of Cnidocodon species.

MATERIAL AND METHODS

Five specimens were collected in two sta-
tions (Table 1) during the “Acoustics along the
Brazilian coast” survey (ABRACOS 2), carried out
on April 2017, on board of the French R/V ANTEA
off Northeast Brazil (Bertrand, 2017). Samples were
collected through oblique hauls, using a bongo
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Table 1. (nidocodon leopoldi occurrences off northeast Brazil. SST = Sea sur-
face temperature, SSS = Sea surface salinity.

ot Date Numberof Abundance  SST sss Bottom
specimens (ind.100m>) (°C) depth (m)
7.4°5,343°W  2017/04/13 4 5.6 288 373 49
8.7°5,34.8°W  2017/04/15 1 0.46 289 369 3170

plankton net with 300 um mesh size and 0.6 m mouth
opening, from near bottom to surface over the continental
shelf, and 200 m depth to surface in open waters. Surface
temperature and salinity was observed using a Seabird
911 CTD profiler. Material collected was preserved with
4% formaldehyde solution buffered with sodium tetrab-
orate (0.5 g.I"). Specimens were deposited in the Museu
de Invertebrados Paulo Young from Universidade Federal
da Paraiba (CIPY1126 and CIPY1127). All procedures per-
formed in this research were in accordance with the ethi-
cal standards of the Universidade Federal de Pernambuco.
The authors obtained all necessary permits for sampling
and observational field studies from the competent au-
thority (SISBIO license number 47270-5).

RESULTS

The five specimens (Table 1) present an almost glob-
ular umbrella without apical projection, ranging from 0.8
to 1.5 mm high and wide, with scattered nematocysts
over the exumbrella. The mesoglea is thick and with
opaque appearance in formalin fixed material (Fig. 1a).
The manubria are cylindrical, occupying more than 3
of bell cavity with circular mouth and without gastric
peduncle (Fig. 1a). The gonads completely encircle the
manubrium with exception of the region of the mouth
(Fig. 1a). There are four perradial tentacle bulbs without
ocelli, each with an adaxial nematocyst cushion (arrow in
Fig. 1b). From each bulb, a short (approximately 0.1 mm)
tentacle stem arises and divides in 4-5 capitate branches
of more or less equal lengths (Fig. 1b).

DICUSSION

The unique combination of four tentacle bulbs with
adaxial cnidocyst cushion and short tentacles with capi-
tate branches, gonads encircling the cylindrical manubri-
um, and scattered nematocysts over the exumbrella, ob-
served in the present specimens matches the diagnosis of
Cnidocodon (Bouillon, 1978; Bouillon et al,, 2006). The ge-
nus was first described based on C. leopoldi. Cnidocodon
xiamensis (Zhang & Wu, 1981) was later described (as
Ramus xiamenensis Zhang & Wu, 1981) without scattered
nematocysts and with more branches on tentacles (5-8)
but its validity has been questioned and currently is
considered a junior synonym of C. leopoldi (Huang et al.,
2008; Schuchert, 2021). Other species, Cnidocodon ocel-
lata Huang, Xu, Lin & Qiu, 2008 has 6-9 capitate branch-
es of different sizes and an abaxial ocellus on each bulb
(Huang et al,, 2008). Since the present specimens do not
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have any ocelli and have only 4-5 branches on each tenta-
cle, its traits match with the diagnosis of C. leopoldi.

Although the general morphology of the present
specimens is remarkably close to C. leopoldi, small dis-
crepancies must be highlighted. In the original descrip-
tion the umbrella was higher than wide, with manubrium
occupying half of the bell cavity, different from our spec-
imens with the umbrella as high as wide, and relatively
longer manubrium. These discrepancies may be due to
intraspecific variability, age difference, and/or distortion
after formalin fixation. In fact, Bouillon (1978) reported
that bulbs usually flexed towards the inside of the um-
brella under the action of preservative liquids. Another
hypothesis would be that both materials might represent
distinct cryptic species, as may be suggested by its quite
disjoint distribution (Fig. 2) and the likely short lifespan.
Detailed analyses including other life cycle stages as well
as molecular data should be conducted in both localities
to check this possibility. In addition, Cnidocodon sp. was
reported in the Caribbean Sea off Belize (Larson, 1982).
Unfortunately, neither morphological remarks nor the
reason to not give a specific name (e.g., destroyed, young,
not matching previous descriptions) were provided
(Larson, 1982), not allowing morphological comparisons.

Cnidocodon leopoldi (and the genus Cnidocodon) was
described from specimens collected in the Bismarck Sea
off Papua New Guinea (Western Pacific; Bouillon, 1978;
Fig. 2). In the western Pacific Ocean, the species was re-
ported off Southeast Asia, where the congeneric C. ocel-
lata was reported as well. In the Indian Ocean, C. leopoldi
was reported several times off the coast of India, around
oceanicislands in the Arabian Sea and Bay of Bengal, and
off East South Africa in the area under influence of the
Agulhas Current (Fig. 2).

In the present study, we report the occurrence of C. leo-
poldi in the Atlantic Ocean for the first time, indicating the
species is ubiquitous to tropical areas from the three ocean
basins (Fig. 2). The specimens were obtained from epipe-
lagic plankton samples over the continental shelf and
slope collected off Northeast Brazil in the western border
of the ocean. Current and previous reports of both species
of the genus were always located in waters not far from the
coast or islands. An expected result since Anthoathecata
hydrozoans often require substrates over the continental
shelf for hydroid settlement (Bouillon et al,, 2006).

Cnidocodon leopoldi was only observed in two of
the 47 stations sampled during the ABRACOS 2 sur-
vey (Bertrand, 2017): one station over the Pernambuco
Plateau, where higher density was observed (n = 4); and
another station in its vicinity (n = 1) (see Table 1). In this
particular area, the strong western boundary currents
that flow coastward South America, which transports
warm and salty water and its associated planktonic fau-
na over the continental shelf, have its influence reduced
due to interactions with bottom topography. Thus,
oceanward transport of coastal water is observed in this
area (Dossa et al., 2021; Tosetto et al,, 2021a). This hydro-
graphic configuration has significant implications in the
structure of cnidarian community and possibly the entire
ecosystem (Tosetto et al,, 2021a).
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Figure 1. (hidocodon leapoldifrom Western Atlantic Ocean. (A) Lateral view. (B) Detail on marginal bulb with branched capitate tentacles and adaxial nematocyst pad (arrow).
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Figure 2. Global distribution of (nidocodon species based on this study and literature records. 1 = this study, 2 = (Bouillon, 1978), 3 = (Buecher et al.,, 2005), 4 =
(Duetal, 2012), 5= (Nagale et al, 2012), 6 = (Santhakumari & Nair, 1999), 7 = (Santhakumari, 1986), 8 = (Santhakumari, 1993), 9 = (Santhakumari, 1996), 10 =
(Santhakumari, 1997a), 11 = (Santhakumari, 1997b), 12 = (Zhang & Wu, 1981), 13 = (Huang et al,, 2008) and 14 = (Larson, 1982). Shaded area and line indicate

the 250 m isobath, roughly corresponding to the shelf break.

Historically, planktonic cnidarian biodiversity from
tropical areas in the western border of the Atlantic Ocean
were understudied comparing to subtropical and tem-
perate provinces. With recent progress in oceanographic
research in Northeast Brazil this situation started chang-
ing not only for cnidarians (e.g., Farias et al., 2020; Tosetto
etal,2018,2020,2021a,2021b) but also for other marine
animals (e.g., Eduardo et al,, 2018, 2020; Alves-Jr. et al.,
2019. Thus, the current report contributes not only to
the understanding of local biodiversity, but also for an
adequate comprehension of regional and global biogeo-
graphic and diversity patterns. In conclusion, we extend-

ed the known geographical distribution of C. leopoldi
to the Western Tropical Atlantic Ocean and confirm the
presence of the genus in this ocean basin. Based on the
distribution records we also conclude C. leopoldi is a typ-
ical shallow water species with all records located near
the coast or ocean islands.
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