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Abstract

The nomenclatural problems posed by the nomen of the ctenophore species Lesueuria vitrea Milne
Edwards, 1841, type species of the genus Lesueuria Milne Edwards, 1841 which is type genus of the
family LesueuriipAe Chun, 1880, and by a few other species long referred to this genus and family,
are addressed, and new solutions are proposed for some of them. For the species Lesueuria pinnata
Ralph & Kaberry, 1950, an unusual ‘finned’ lobate ctenophore from the southern Pacific Ocean, a
new genus and a new family are introduced. It is shown that the nomenclatural problems discussed
in this paper raise difficulties for four distinct reasons, related to four different basic concepts of
zoological nomenclature: those of ‘name-bearing type’ or onomatophores, of ‘type species’ of genera
or nucleospecies, of availability, validity and nomen dubium, and of ‘nomenclatural stability’. The
fact that specimens of this group are ‘fragile’ and difficult or impossible to fix and keep in collections
requires recourse to indirect methods (detailed description, good iconography and molecular
sequencing) applied to ‘ephemeral’ type specimens (holotypes or neotypes) to objectify and stabilize
the nomenclature in this group.

Key words

Lesueuria, LESUEURIIDAE, Bolina, Bolinopsis, BOLINOPSIDAE, onomatophore, type specimen, type
species, nomen dubium, nomenclatural stability, new species, new genus, new family.

1. Introduction

The genus Lesueuria Milne Edwards, 1841 (phylum CTENOPHORA, order LOBATA) has rarely
been mentioned in the last one hundred years, but is listed both in the World Register of Marine
Species (WoRMS; Anonymous 2022) and by Mills (2022), the source list from which the WoRMS
CTENOPHORA list was established, as a valid genus with four species: L. vitrea Milne Edwards, 1841,
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L. hyboptera A. Agassiz, 1865, L. tiedemanni (Eschscholtz, 1825) and L. pinnata Ralph & Kaberry,
1950.

The family LESUEURIDAE (nomen that should be emended into LESUEURIIDAE) was established for
this genus by Chun (1880), but more recently the genus has been listed in the family BOLINOPSIDAE
Bigelow, 1912 (Anonymous 2022; Mills 2022).

The first author of this paper decided to revisit and review the genus Lesueuria after recently
identifying the little-known L. pinnata in some 2021 photographs from New Zealand that had been
posted on the net (iNaturalist.org). Below, we deal with each of the four species nomina presently
assigned to Lesueuria, in sequence. We show that Milne Edwards’ (1841) species nomen Lesueuria
vitrea is a nomen dubium, but not the genus nomen Lesueuria Milne Edwards, 1841, which should
replace the genus nomen Bolinopsis L. Agassiz, 1860, unless the International Commission on
Zoological Nomenclature (‘the Commission’ below) decides its suppression. We also discuss the
statuses of the species nomina L. hyboptera, L. tiedemanni and L. pinnata. We erect a new genus and
a new family for the latter, and we describe a new species of this genus.

Solving the taxonominal (both taxonomic and nomenclatural) problems raised by this work will
require consideration of some of the basic Rules of the International Code of Zoological Nomenclature
(Anonymous 1999, 2012; ‘the Code’ below). The taxonominal status of a nomen has two different
dimensions: its nomenclatural and its taxonomic ones (Dubois 2017a: 35-37; Dubois et al. 2021:
387,399, 403). To address correctly the questions raised in this paper, both these aspects will have to
be considered.

2. Historical taxonomic survey

2.1. Lesueuria vitrea Milne Edwards, 1841
Lesueuria vitrea Milne Edwards, 1841: 199-207, pl. 2—4.

Lesueuria vitrea: Lesson 1843: 90; Gegenbaur 1856: 193; Sars 1857: 70; Carus & Gerstaecker 1863: 540; Spagnolini
1870: 61-63; Chun 1879: 202-203; Chun 1880: 291; Carus 1885: 55; M’Intosh 1888: 464—466; M’Intosh 1890:
43-47; Moser 1908: 42, 45-46; Moser 1909: 184; Mortensen 1912: 89-91; Trégouboff & Rose 1957: 412; Mills
1995: 3, 33; Anonymous 2022; Mills 2022.

2.1.1. History

Milne Edwards (184 1) found in the Bay of Nice (French Mediterranean Sea coast) a great abundance
of a ctenophore species, about 2 cm in length, with four ribbonlike auricles, but with only rudimentary
oral lappets or lobes. He described them as a new lobate species Lesueuria vitrea, which he explicitly
designated (Milne Edwards 1841: 199-200) as type species of his new genus Lesueuria.

Lesueuria vitrea was then listed by Lesson (1843), Gegenbaur (1856), Sars (1857), Carus &
Gerstaecker (1863), Spagnolini (1870), Chun (1879, 1880), Carus (1885) and Moser (1908, 1909) as
present in the Mediterranean. Chun (1879) wrote that he was not lucky enough to see L. vitrea, but
since Sars and Spagnolini had mentioned it in the Neapolitan fauna, thought he should include it also
(Chun 1879, 1880).

Spagnolini (1870: 61-63) had initially believed that his fisherman-collector had brought in three
individuals of Lesueuria vitrea, but upon close examination and reading the literature, he concluded
that what he had seen was actually the lobed Mnemia norvegica Sars, 1835, which is now known as
Bolinopsis infundibulum (Miiller, 1776). He specially noted that it is interesting that forms typical of
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northern seas are also found in the Bay of Naples. Chun (1879: 205) comments about Spagnolini’s
identification of this lobate as Mnemia norvegica, saying that it seems risky, based on Lesson’s
characteristics of Bolina (as Alcinoe norvegica, which is based on the old illustrations of Sars), and
which are so general and apply to almost every lobed ctenophore, to identify a form that appears in
the Mediterranean with an Arctic one.

M’Intosh (1888, 1890) reported having found in St. Andrews Bay, on the east coast of Scotland, great
numbers of a ctenophore that agreed with the description of L. vitrea. He noted in both publications
that, later in the summer, his L. vitrea specimens showed a much larger development of the principal
lobes at the sides of the mouth than had been observed earlier in the season, but did not challenge the
original description and the statement that possessing lobes was a normal condition of the animal.

Moser (1908, 1909) listed and described three known species of Lesueuria: Lesueuria vitrea,
Lesueuria hyboptera and Lesueuria tiedemanni. Moser (1909: 178) speculated that although L. vitrea
used to be very common in the Mediterranean near Nice and Naples, it is probably now completely
extinct. Vanhoffen (1895) suspected that it is identical to Bolina vitrea A. Agassiz, common in the
Tortugas and Florida Reefs, but Moser said that there is a lack of evidence for this.

Mortensen (1912: 89-91), in his report on the Danish Ingolf-Expedition, mentioned ctenophores
near Iceland and Greenland, and provided a long discussion about the Mediterranean Lesueuria vitrea.
He agreed with Vanhoffen (1895) to consider that the specimens reported by M’Intosh (1888, 1890)
as L. vitrea belonged in fact to B. infundibulum. He concluded that L. vitrea is either a rare deep form
only occasionally brought to the surface, or a Bolina in a “heteromorph condition”: “In my opinion
the Lesueuria vitrea is only a Bolina infundibulum (or perhaps some other lobate) which has lost its
lobes through mutilation, and the same I think will prove to hold good of Lesueuria hyboptera A.
Agassiz. | myself have observed such mutilated specimens of B. infundibulum, which were exactly
like Lesueuria and which I would have regarded as such without the knowledge of the regenerative
power of the Bolina. [...] Leaving the question undecided, to which species the Lesueuria vitrea
should be referred, it may be regarded as fairly certain that the genus Lesueuria cannot be maintained.
It represents only mutilated specimens of Bolina (and perhaps also other Lobatae) which have lost
their lobes.”

Bigelow (1912: 390), in his study of ctenophores from the eastern Pacific, replaced the genus
nomen Bolina Mertens, 1833, which was preoccupied by the molluscan nomen Bolina Rafinesque,
1815, by the nomen Bolinopsis L. Agassiz, 1860. He established a new family BoLinoprsipAE for all
species previously included in Bolina. He did not mention the genus Lesueuria, apparently because
he thought he had not encountered it in his study.

Trégouboff & Rose (1957), in their compendium of Mediterranean plankton species, included
Lesueuria vitrea with the note “non revue depuis”—*never seen again’ [since its original description].
The species was similarly not identified from deep water near Nice and elsewhere along the French
Mediterranean coast in more than 25 manned bathyscaphe dives in the 1950s to study the plankton,
conducted by Trégouboft and others (e.g., Trégouboff 1958), nor was it seen during a series of eight
manned submersible dives in April 1986 studying the plankton off the French coast near Nice (Laval
et al. 1989), so it is unlikely that Lesueuria vitrea is a rarely-seen deep water Mediterranean species.

Trégouboff & Rose (1957) nevertheless reported Bolinopsis hydatina (see below) as present along
the French coast. They never considered L. vitrea and B. hydatina to be the same species.

Based on a survey of the historic literature, Mills (1995) reported Lesueuria vitrea in a checklist of
ctenophore species present in Italian waters and referred it to the family BOLINOPSIDAE.

Lesueuria vitrea was listed as a valid species in the family BorLiNorsipAE in both WoRMS
(Anonymous 2022) and Mills (2022).
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2.1.2. Onomatophore

The nomenclatural status of the nomen Lesueuria vitrea is based on the specimens from the Bay
of Nice that Milne Edwards (1841) had studied and used to write the description of this species,
its syntypes. These syntypes, the number of which is unknown, appear to have been lost: Milne
Edwards (1841) did not mention their whereabouts and no specimens of L. vitrea were deposited
by Milne Edwards in the Paris Muséum National d’Histoire Naturelle, though specimens of Beroe
forskalii Milne Edwards, 1841, also collected off Nice and described on the pages 207-217 of Milne
Edwards’ (1841) paper, were deposited and recorded in the Catalogue of acalephs of the MNHN
(correspondence to C. E. Mills [CEM] from M. Castelin, head of the Cnidaria collection, November
2022). We presume that Milne Edwards was unable to preserve specimens of L. vitrea and thus did
not deposit any.

2.1.3. Conclusions

That Lesueuria vitrea Milne Edwards, 1841 was a damaged Bolinopsis seems likely enough after
reading the full literature, but especially Spagnolini’s (1870) and Mortensen’s (1912) arguments, and
knowing that it has rarely (never?) been seen since its original description about 180 years ago. It
seems not to be determinable whether in fact Milne-Edwards’ Mediterranean material was Bolinopsis
infundibulum (Miiller, 1776) or another species, most likely Bolinopsis vitrea (L. Agassiz, 1860). Most
Bolinopsis material identified in recent years in the Mediterranean has been identified as “Bolinopsis
vitrea (L. Agassiz, 1860)” (see Shiganova & Malej 2009; Lucic et al. 2012), though Mills et al. (1996)
reported both Bolinopsis vitrea (near the surface) and Bolinopsis infundibulum (between 274 and 831
metres deep, in colder water) in the Alboran Sea, the westernmost portion of the Mediterranean Sea.

In conclusion, the nomen Lesueuria vitrea Milne Edwards, 1841 must currently be considered a
nomen dubium at species level, as it cannot be determined with certainty which Mediterranean species
it is conspecific with, but not at genus level, as it most likely belongs in the genus Bolinopsis.

2.2. Bolina vitrea L. Agassiz, 1860
Bolina vitrea L. Agassiz, 1860: 268-269.
Bolina vitrea: A. Agassiz 1865: 19; Moser 1908: 53; Moser 1909: 185.
Bolinopsis vitrea: Mayer 1912: 22 .
Bolina hydatina Chun, 1879: 204. « Synonymy with Bolinopsis vitrea: Mayer (1912: 22).
Bolina hydatina Chun, 1880: 292-294; Moser 1908: 54; Moser 1909: 185; Mortensen 1912: 77.

2.2.1. History

L. Agassiz (1860: 268-269) briefly described and figured a species from Key West, Florida, that
he called “BoLINA VITREA Ag.”, thus claiming its authorship, and which he considered different from
the Mediterranean Lesueuria vitrea (Milne Edwards, 1841). A. Agassiz (1865: 19) also mentioned
this Bolina vitrea L. Agassiz, 1860 and reproduced the figure of L. Agassiz (1860).

Chun (1879, 1880) described a new lobate from the Mediterranean, Bolina hydatina, which he did
not associate with L. vitrea. B. hydatina was synonymized with Bolinopsis vitrea by Mayer (1912:
25): “B. hydatina of Chun is evidently the immature B. vitrea from the Mediterranean”. The same
interpretation was later supported by Shiganova & Malej (2009).



6 « Bionomina 36 © 2023 Magnolia Press MiLLs & DuBoIs

2.2.2. Onomatophore

The nomen Bolina vitrea was supported by “only a few specimens” from Florida, illustrated by
a drawing, which constitute the syntypes of this nominal species. Agassiz’ syntypes, from which he
wrote the description of B. vitrea, like L. hyboptera, would presumably have been deposited at the
Museum of Comparative Zoology at Harvard University, where Agassiz worked, but no B. vitrea
specimens are presently in the collection (correspondence to CEM from A. Baldinger, Collection
Manager, May 2022), so they are presumed to be lost.

2.2.3. Conclusions

If this synonymy is adopted and if the nomina Lesueuria vitrea Milne Edwards, 1841 and Bolina
vitrea L. Agassiz, 1860 are considered to apply to two different biological species of the genus
Bolinopsis L. Agassiz, 1860, the latter is an invalid junior secondary homonym of the former and this
species should bear the nomen Bolinopsis hydatina Chun, 1879.

2.3. Lesueuria hyboptera A. Agassiz, 1865
Lesueuria hyboptera A. Agassiz, 1865: 23-25, fig. 25-28.
Lesueuria hyboptera: Chun 1880: 291; Chun 1898: 22; Vanhoffen 1903: 4-5, fig. 10; Moser 1908: 42, 46; Moser
1909: 184; Mayer 1912: 19-20; Mortensen 1912: 90; Anonymous 2022; Mills 2022.

2.3.1. History

A. Agassiz (1865) described a new species Lesueuria hyboptera from Massachusetts Bay and
Newport, Rhode Island, comparing it with Bolina, “mutilated specimens of which, when seen
swimming in water, can easily be mistaken for this species”. Agassiz believed the two species to be
different, in fact belonging to different genera. Agassiz’ syntypes, from which he wrote the description
of L. hyboptera, would presumably have been deposited at the Museum of Comparative Zoology at
Harvard University, where Agassiz worked and deposited other ctenophore specimens, but no L.
hyboptera specimens are presently in the collection (correspondence to CEM from A. Baldinger,
Collection Manager, May 2022), so they are presumed lost.

Chun (1880: xiv, 290-291) erected the new family LESUEURIDAE for the sole genus Lesueuria and
the species L. hyboptera as an American (Atlantic) ctenophore species, in addition to the Mediterranean
L. vitrea.

Chun (1898) mentioned again the family LESUEURIDAE with the species L. hyboptera as a western
Atlantic species from Massachusetts Bay and Newport, Rhode Island.

Vanhoften (1903) described and figured L. hyboptera for the North Atlantic, from A. Agassiz’
(1865) description, without any new information. He noted that M’Intosh had observed a Lesueuria
in the Bay of St. Andrews, Scotland, which is perhaps the same as A. Agassiz’ species.

Moser (1908, 1909) listed three known species of Lesueuria: Lesueuria vitrea, Lesueuria hyboptera
and Lesueuria tiedemanni.

Mayer (1912), while listing and thoroughly redescribing L. hyboptera for the east coast of the
United States, commented that this species “must be a very rare and occasional visitor to our coast.
A. Agassiz found it in great numbers in Massachusetts Bay and Newport Harbor about 1860, but it
has never been seen since that time”. Similarly, M’Intosh (1888) observed great swarms of Lesueuria,
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possibly Bolinopsis, off the coast of Scotland. At the end of his description of Lesueuria hyboptera,
Mayer (1912: 20) wrote that A. Agassiz had been the “only observer of the American Lesueuria, and
I am beginning to suspect that this so-called Lesueuria is only a Bolinopsis infundibulum with its oral
lobes torn off and the edges healed over to produce a rounded contour, for I found many specimens of
this Ctenophore in Halifax Harbour in such condition after a storm in September”.

Mortensen (1912), after writing that he believed that L. vitrea will prove to be only a mutilated
Bolina infundibulum (Miiller, 1776), or perhaps some other lobate, suggested: “and the same I think
will prove to hold good of Lesueuria hyboptera A. Agassiz”.

Lesueuria hyboptera was listed as a valid species in the family BOLINOPSIDAE in both WoRMS
(Anonymous 2022) and Mills (2022).

2.3.2. Onomatophore

The nomen Lesueuria hyboptera was supported by an unstated number of specimens from
Massachusetts and Rhode Island, illustrated by four figures, which constitute the syntypes, now lost,
of this nominal species.

2.3.3. Conclusions

Mayer (1912) and Mortensen (1912) both suspected that Lesueuria hyboptera A. Agassiz, 1865
was likely only a damaged form of Bolinopsis infundibulum (Miiller, 1776). No modern authors have
reported finding this species and use of the nomen dropped out of the literature following their 1912
observations. L hyboptera A. Agassiz, 1865 should be regarded as a junior synonym of Bolinopsis
infundibulum.

2.4. Eucharis tiedemanni Eschscholtz, 1825
Eucharis tiedemanni Eschscholtz, 1825: 742, pl. 5 fig. 12.
Eucharis tiedemanni: Eschscholtz 1829: 30-31, pl. 1 fig. 2; Lesson 1843: 87; Gegenbaur 1856: 193; L. Agassiz 1860:
291; Carus & Gerstaecker 1863: 540.
Lesueuria tiedemanni: Moser 1908: 42, 47; Anonymous 2022; Mills 2022.
Lesueuria (Eucharis) tiedemanni: Moser 1909: 184.
Leucothea (Eucharis) tiedemanni: Komai 1918: 457-458.
Leucothea tiedemanni: Matsumoto 1988: 309.

2.4.1. History

Eucharis tiedemanni Eschscholtz, 1825 was described as a new genus and new species from the
North Pacific, east of Japan. This lobate ctenophore was incompletely described: we now understand
that it was damaged and without lobes, though with four long and slender auricles; the body between
the comb rows was densely covered with short cone-shaped projections. It was redescribed using the
same nomen and a slightly different figure by Eschscholtz in 1829.

Lesson (1843), Gegenbaur (1856), L. Agassiz (1860) and Carus & Gerstaecker (1863) included
Eucharis tiedemanni in their lists of all ctenophores known at the time.

Moser (1908) moved FEucharis tiedemanni to the genus Lesueuria following Eschscholtz’s
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statement (1829) that it was distinguished from Beroe multicornis Quoy & Gaimard, 1824 (then
referred to the genus Eucharis Eschscholtz, 1825, and now to the genus Leucothea Mertens, 1833)
by its lobes entirely absent, with only four auricles developed. But Moser missed the point that the
body surface of Eucharis tiedemanni was described as covered with unique conical projections (also
called papillae by other authors), typical of the genus Leucothea (then Eucharis) and that the long and
slender auricles of E. tiedemanni were difterent from those described by Milne Edwards (1841) and
A. Agassiz (1865) for their two species of Lesueuria.

Komai’s (1918) thoughtful reconsideration of Eschscholtz’s (1829) description returned E.
tiedemanni to the genus Leucothea (then Eucharis) based on its general, but incomplete anatomy.
Komai described a new species, Leucothea japonica, from Misaki, Japan, because the original
description of L. tiedemanni was not adequate to distinguish that species from the latter.

Matsumoto (1988), in describing an additional species of Leucothea, concurred with Komai that L.
tiedemanni was best seen as a Leucothea, though its description was insufficiently detailed for further
comparison.

The World Register of Marine Species (Anonymous 2022), which derived from Mills (2022)’s list
of valid ctenophore species nomina, missed Komai’s (1918) and Matsumoto’s (1988) comments and
thus continued to list E. tiedemanni as Lesueuria tiedemanni.

2.4.2. Onomatophore

The nomen Eucharis tiedemanni was supported by an unstated number of specimens from
the North Pacific, illustrated by a figure, which constitute the syntypes, now lost, of this nominal
species.

2.4.3. Conclusions

Current authors agree that E. tiedemanni Eschscholtz, 1825 belongs to the genus Leucothea
Mertens, 1833, but as a dubious species, acknowledging that Eschscholtz’s (1825) original
description does not offer enough information for this species to be distinguished from L. japonica
Komai, 1918.

2.5. Lesueuria pinnata Ralph & Kaberry, 1950
Lesueuria pinnata Ralph & Kaberry, 1950: 7-8.
Lesueuria pinnata: Mianzan et al. 2009: 52, 58; Anonymous 2021; Anonymous 2022; Mills 2022.

2.5.1. History

This species was collected in the Cook Strait, New Zealand, a few kilometres offshore of Island
Bay on the exposed Wellington outer coast, in the autumn (March, April) 1935, during a year-long
study from July 1934 to July 1935 (Ralph & Kaberry 1950; Mianzan et al. 2009). L. pinnata was
common near the surface during periods of unusually calm weather with the absence of wind, which
allowed observation and collection of these delicate animals, though they began disintegrating after
an hour or so of confinement (Ralph & Kaberry 1950: 7). The authors remarked that this animal
was very difficult to capture on account of its large size (to 290 mm in length) and delicate nature.
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The unusually calm weather of the collection period may explain why this very large species has
almost never been seen since its description. The species description was written about 15 years
after the animals were collected, and is accompanied by a fairly cartoon-like illustration, which may
have been drawn from memory, and which the first author has found difficult to interpret, until she
saw photographs of purported Lesueuria from two locations in southern New Zealand, posted on
iNaturalist.org (Anonymous 2021). The ctenophores in these two photographs have body proportions
quite different from those of the drawing in Ralph & Kaberry (1950), but match the written description
much more substantially.

Ralph & Kaberry (1950) revived the old genus Lesueuria for their new lobate species Lesueuria
pinnata. “It 1s with hesitation that we revive the genus Lesueuria Milne-Edwards, 1841, to receive
these New Zealand specimens of the O. Lobata, for Mortensen (1912) unhesitatingly concluded that
Lesueuria is nothing else than a regenerating Bolina (Syn. Bolinopsis Mayer 1912). All the present
specimens fall within the generic description of Lesueuria as defined by Mayer (1912). ‘Lobatae with
rudimentary oral lappets and with long, ribbon-shaped auricles. The peripheral gastrovascular system
is simple, without complex windings.’”” Ralph & Kaberry (1950) specifically mentioned that, in Cook
Strait, “Lesueuria and Bolinopsis have been taken on the same day and can be readily distinguished
one from the other.” Their Bolinopsis paragaster has since been referred to the genus Bathocyroe
(Madin & Harbison 1978: 562; Mianzan et al. 2009; Mills et al. 2023.)

Mianzan et al. (2009) reiterated Ralph & Kaberry’s description of L. pinnata, which has apparently
not been seen (or published, in any case) since Kaberry’s 1934—1935 unpublished thesis collections.

Lesueuria pinnata was listed as a valid species in the family BoLIiNoPSIDAE in both WoRMS
(Anonymous 2022) and Mills (2022).

Photographs of two lobate ctenophore specimens listed above were taken along the South Island
and Stewart Island, New Zealand, in December, 2021. Without the benefit of observing the animals
in life and under a microscope, they do appear to conform with Ralph & Kaberry’s (1950) detailed
description of L. pinnata.

2.5.2. Onomatophore

The nomen Lesueuria pinnata was supported by an unstated number of specimens from New
Zealand, illustrated by a drawing, which constitute the syntypes, now lost, of this nominal species.
2.5.3. Conclusions

Lesueuria pinnata is currently considered a valid species of LoBATA, but, as shown above, its
allocation to the genus Lesueuria, that rests on its type species L. vitrea, is not justified, and no other
genus nomen is available for this species. This problem requires a nomenclatural solution, which is
provided below.
2.6. Genus Lesueuria Milne Edwards, 1841

2.6.1. History

The genus Lesueuria was erected by Milne Edwards (1841) together with the species Lesueuria
vitrea.



10 ¢ Bionomina 36 © 2023 Magnolia Press MiLLs & DuBoIs

2.6.2. Onomatophore

The generic nomen Lesueuria was established for a single nominal species, Lesueuria vitrea,
expressly designated as its type species by Milne Edwards (1841).

2.6.3. Conclusions

The two aspects of the taxonominal status of a nomen, its nomenclatural and its taxonomic statuses,
often coincide, but sometimes disagree. This is the case here for the nomen Lesueuria.

Its nomenclatural status is clear: this nomen is based on the nominal species Lesueuria vitrea
Milne Edwards, 1841, its type species, which means that it may potentially apply to any genus-series
taxon including this species. Similarly, the nomenclatural status of the latter is also clear: it is based
on the now lost syntypes of its type species.

The taxonomic status of this nomen therefore depends on the taxonomic interpretation given to the
original description of Lesueuria vitrea by Milne Edwards (1841). If this interpretation is that it applies
to organisms that have not yet been found again since 1841 and that, given the incomplete information
we have about them, cannot be allocated to a known species or genus, the nomen Lesueuria vitrea
must be interpreted as a nomen dubium, i.e. a nomen of completely unknown or doubtful application
(Anonymous 1999), and by way of consequence this applies also to Lesueuria. Then, as long as this
uncertainty persists, these two nomina must be treated as invalid and cannot be applied to any taxa.
But if this interpretation is that the specimens observed by Milne Edwards were damaged specimens
of a species of Bolinopsis, the nomen Lesueuria must be treated as applying to this genus, even if this
species has not been collected again and remains very poorly known. Then the nomen Lesueuria must
be accepted as a senior synonym of Bolinopsis, having priority over the latter.

2.7. Family LESUEURIIDAE Chun, 1880
LESUEURIDAE Chun, 1880: 290, 291.
LESUEURIDAE: Chun 1898: 22; Mortensen 1912: 91.

2.7.1. History

L. Agassiz (1860) and Carus & Gerstaecker (1863) included Lesueuria in the family MNEMIIDAE
Eschscholtz, 1829, based on the genus nomen Mnemia Eschscholtz, 1825, while A. Agassiz (1865)
moved this genus into the BoLINIDAE L. Agassiz, 1860.

Chun (1880: xiv, 290-291) erected a new family LESUEURIDAE for the species L. vitrea and L.
hyboptera. This family nomen was incorrectly formed and should be emended into LESUEURIIDAE.

Chun (1898) again listed the family LESUEURIDAE with the species L. hyboptera as an Atlantic
ctenophore species.

Moser (1908: 45, 1909: 184) placed Lesueuria in the family BOLINIDAE.

Mayer (1912), in his monograph of the ctenophores of the Atlantic coast of North America, listed
21 species of ctenophores, dividing them into the orders CYDIPPIDAE, LOBATAE, CESTIDAE, BEROIDAE
and PLATYCTENIDAE, but did not use family nomina, so Lesueuria was listed only as belonging to the
LOBATAE.

1  We will discuss elsewhere the statuses of the nomina Mnenia Eschscholtz, 1825 and MNEmiIDAE Eschcholtz, 1829.
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Mortensen (1912) stated that, since the two Lesueuria species L. vitrea and L. hyboptera appear
to be merely mutilated representatives of the genus Bolina, the family LESUEURIDAE cannot be
maintained.

2.7.2. Onomatophore

The family nomen LESUEURIIDAE is based on its type genus Lesueuria, and therefore applies to any
species including the type species of the latter, Lesueuria vitrea Milne Edwards, 1841.

2.7.3. Conclusions

The reasoning here is exactly the same for the taxonominal status of this family nomen as for its
type genus Lesueuria Milne Edwards, 1841 discussed above under § 2.6.

3. Discussion

The nomenclatural problems discussed in this paper raise difficulties for four distinct reasons,
related to four different basic concepts of zoological nomenclature: those of [Al] ‘name-bearing
type’ or onomatophore, [A2] ‘type species’ of genera or nucleospecies, [A3] availability, validity and
nomen dubium, and [A4] ‘nomenclatural stability’.

3.1. The concept of onomatophore

The first basic concept to consider is that of ‘name-bearing type’ or onomatophore (Dubois &
Ohler 1997; Dubois 2000, 2020). In zoological nomenclature, nomina are allocated to taxa through
specimens, not through verbal descriptions or definitions. Species and subspecies nomina rely on
‘name-bearing specimens’ or onymophoronts (Dubois 2005), genus and subgenus nomina on ‘name-
bearing nominal species or subspecies’ or nucleospecies (Dubois 2005), and nomina of taxa above
genus on ‘name-bearing nominal genera or subgenera’ or nucleogenera (Dubois 2005, 2022). This
objective connection between nomina and specimens allows the solution of most problems of allocation
of nomina to taxa, but this requires that taxonomists rely on these ‘name-bearers’ for their work, i.e.,
in the end, on specimens preserved in permanent collections. It is also important to realize that the
concept of onymophoront carries another important concept, that of ‘type locality’ (onymotope),
which provides another important clue for the taxonomic allocation of species-series nomina (Dubois
& Ohler 1997; Dubois 2000; Frétey et al. 2018).

In ctenophores, many taxonominal problems derive from the fact that few such specimens exist,
and that allocation of many nomina is made merely through verbal descriptions and figures (drawings
or photographs) of specimens, not through specimens themselves. This problem derives mostly from
the impossibility to fix and preserve specimens of this group, which was stressed long ago. Thus, L.
Agassiz (1850: 350) wrote about his Bolina alata: “It is a most delicate, transparent, and diffluent
animal; so soft, that it readily decomposes under the least unfavorable circumstances. The admixture
of a small proportion of fresh water in the bowls in which I used to preserve them caused not only
their immediate death, but their almost instantaneous decomposition. All my efforts at preserving
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specimens in Goadby’s liquor have entirely failed, and when, under identical circumstances, I
succeeded in keeping for a long time specimens of Pleurobrachia rhododactyla, 1 failed in preserving
specimens of Bolina alata longer than twenty-four hours.” The reasons for this peculiarity of these
specimens are presumably the very high water content and fragility of the tissues of many lobate and
cydippid species. Differences in their biochemistry, including enzyme sequences (Winnikoff et al.,
2019) and variations in cell membrane properties (Winnikoff ez al., 2021), have recently been shown
to vary with pressure, temperature and depth between ctenophore species, and likely also contribute
to our inability to preserve some ctenophores with present methods.

In recent works, good morphological descriptions and illustrations can sometimes serve as
acceptable proxies for specimens and allow reliable conclusions, but this is not the case in publications,
especially ancient ones, which provide only poor descriptions and iconography. In such cases,
taxonomic allocation of specimens can rely only on (sometimes highly) subjective interpretations,
and cannot work as an acceptable basis for the validity of nomina or their relegation to the status of
invalid synonyms. For this reason, Ceriaco ef al. (2016) stated that “photography-based taxonomy
is inadequate, unnecessary, and potentially harmful for biological sciences”, and they recommended
that the Code be modified in order to state that new species or subspecies nomina introduced without
a material specimen deposited in a permanent institutional collection be denied nomenclatural
availability. The Commission, without explaining its reasons to do so, refused to modify the Code
in this respect, just adding some Recommendations (73G—73J), but keeping the Rules unchanged
(Anonymous 2017).

The nomenclatural problems raised by the introduction of new nomina without reference vouchers
in zoological groups where it is very difficult or impossible (at least nowadays) to collect or preserve
specimens has already been pointed to in other zoological groups:

“There may be various reasons for these difficulties: inaccessibility of specimens in their habitat, absence of
appropriate methods of collection, size (too large or too small), problems of fixation and long-term preservation,
etc. Garraffoni & Freitas (2017) highlighted the fact that, once fixed, specimens of some soft-bodied meiofaunal
organisms (small invertebrates that live in marine and freshwater sediments, such as gastrotrichs) deteriorate and
most of their ‘diagnostic’ characters vanish soon after preservation. They used this fact as an argument in favour
of the description of such species based only on photographs and movies, without preserved specimens. In such
cases, it certainly is fine and useful to provide photo and movie evidence in addition to preserved specimens (and
of course this also applies to all other descriptions of animal taxa), but they won’t replace the material evidence
provided by a specimen (with its tissues, cells, nucleic acids, etc.), even if damaged. Furthermore, it can also be
argued that the issue here lies with technological and scientific developments: namely that one should work for
developing appropriate technological solutions for long terms preservation of such specimens with most of their
characteristics. So the problem is (at least) as much not having devoted resources and ingenuity to the amelioration
of preservation techniques of physical specimens. Some specimens that decades ago could not be preserved at all,
like some mushrooms, can now be preserved using lyophilization, and certainly other ‘new’ techniques can and
will be developed.” (Dubois 20175: 15).

The present work shows that ctenophores, or at least some of them, should be added to meiofaunal
organisms as a group where nomenclatural problems derive from difficulties in the collection and
preservation of specimens. Dubois & Nemésio (2007) and Dubois (2017b) have already proposed
a possible solution to this problem, that could be compatible with a possible future requirement by
the Code to deposit specimens in collections for the description of new species. They suggested
that in such cases the problem be referred to a specific ‘International Body’ (IB), which could be
the Commission, to give, or not, its agreement for such descriptions in exceptional cases, with the
following addition to the Code:
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“[...] in the exceptional case where no specimen could or can be collected and/or preserved [...], formal
description and naming of the taxon should be postponed until one or several specimens can be collected and
preserved; if it appears unlikely that any specimen will ever be collectable for deposition in a collection, the taxon
may be described and named on the basis of indirect evidence (e.g., ancient document showing an illustration or
presenting a description of the taxon, descriptions, photographs, molecular data) in a text submitted for evaluation
to the IB, which will decide whether this description without nomen-bearer should be accepted as a publication as
defined by the Code and the nomen at stake provided nomenclatural availability, as allowed by Article 10.1.

[...] in the case of a species-series nomen made available [through this procedure], a specimen complying
with the qualifying conditions for neotype designation as defined in Article 75.3 is found to be preserved in a
public collection, this specimen may be designated as neotype for the nominal taxon, just like in the case of name-
bearers destroyed, lost or the accessibility for scientific study of which is denied by the persons in charge of their
preservation.” (Dubois 2017b: 28).

We support these proposals in the case of ctenophores. In many cases, it has proved so far impossible
to fix and preserve specimens, because of the properties of these organisms. But an exceptional
procedure could be used in such cases, which would be Code-compatible even without intervention
of an IB, as long as the Code does not require the deposition of specimens in permanent collections
for the availability of new nomina (which could possibly change in the future). This procedure would
include the following steps: [B1] collection of new specimens which would clearly fit with either [B1a]
the original description and the concept of the taxon used in the literature, and coming from a locality
as close as possible to the original onymotope, or [B1b] the concept of a new taxon to be described;
[B2] the designation of this specimen as either [B2a] neotype in the first case or [B2b] holotype in
the second case; [B3] the gathering, immediately after collection of the specimen (possibly on the
deck or laboratory of a boat or ship) of the following data from it: [B3a] its description, as accurate,
detailed and complete as possible, [B3b] its iconography (photographs and/or drawings or paintings),
as good and complete as possible, and [B3c] extraction from it, fixation and conservation, of tissues
for future molecular sequencing. This being done, even if it decays and vanishes in the next hours,
days or weeks, and that nothing remains of it, these data will be available as proxies for this specimen,
allowing the use of the concept of nomen-bearer in ctenophore nomenclature.

Some of our proposals below are based on this rationale. This procedure could indeed be used
to stabilize the status of all ctenophore species nomina, but this would be superfluous and useless
in all the cases where there is a widespread, unchallenged consensus on the status of a nomen in
the community—just like it is unnecessary to designate routinely neotypes for all species the type
specimens of which have been lost but which raise no nomenclatural problems in all other zoological
groups. But we propose below to use it in some cases of species nomina which are doubtful at species
level, and we think it should become a standard in all future descriptions of new ctenophore species.

3.2. The concept of type species

The second problem to address is that it must be remembered that type species of genera are
nominal species, not taxonomic species. In consequence, to be valid, a subsequent type species
designation must mention a nominal species explicitly mentioned as included in the genus in the
original designation, not one that did not appear there, even if it was later considered as a synonym of
one of the originally included species (for details, see Dubois 2022).
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3.3. The concepts of availability, validity and nomen dubium

The third important concept is that of nomen dubium (doubtful nomen), the proper understanding
of which requires distinguishing the concepts of availability and validity in zoological nomenclature.
A nomen dubium is a nomen of unclear taxonomic allocation, which can occur in three main different
situations (Dubois 2011: 54-55): absence of onomatophore, heterogeneous onomatophore and
onomatophore taxonomically unidentified. As long as these unclarities have not yet been cleared
up, a nomen dubium cannot be used as valid, but it still remains available and cannot be rejected as
permanently invalid.

Some authors (e.g., Dayrat 2005) consider nomina dubia as a major problem of zoological
nomenclature, but this attitude derives from an misinterpretation of the nature of type specimens and
a misunderstanding of the distinction between nomenclature and history of science.

Nomenclatural Rules appeared rather early in the history of biological taxonomy, simply because
of the high numbers of taxa that were soon recognized by taxonomists and of the need to avoid
miscommunication about these taxa. This was done through building a system allowing to establish
unambiguously the unique valid nomen for each of these taxa within the frame of a given classification.
In zoological nomenclature, in most cases, these Rules (relying upon specific technical concepts and
tools such as availability, onomatophore or priority) allow reaching this goal rather straightforwardly
and without possible discussion or disagreement between specialists, but this is not the case in a
minority of cases. Among them are the situations where a nomen is a nomen dubium, as defined
above. The nomenclatural and taxonomic status of such a nomen may often be clarified through a
nomenclatural solution, e.g., a restriction (lectotype) among syntypes or a replacement (neotype) by
onymotopic specimen(s) of lost or unidentifiable type specimens(s). The ideal situation is when the
original information provided in the work which rendered the nomen available allows for a fairly
good hypothesis about the taxon that was the basis for the erection of the new taxon and introduction
of the new nomen. This allows to designate a well identified specimen (ideally associated with tissues
or nucleic acid sequences) as lectotype or neotype. The purpose here is not to try to guess what was
the species actually present in the hands of the author of a nomen, a question which belongs in the
realm of history of nomenclature, but to fix and stabilize the status of the nomen, in order to remove
the nomenclatural uncertainty resulting from the dubious status of this nomen. This practice allows
solution of most nomenclatural problems linked to the existence of nomina dubia. Unfortunately, it
seems largely ignored in ctenophore nomenclature.

There are several ‘levels’ for a nomen to be ‘doubtful’. It may be so at species, but not at genus or
higher level, as is the case for the genus Lesueuria, and this has nomenclatural consequences, as we
have seen above.

Finally, when a nomenclatural problem of this kind cannot be solved by individual taxonomists,
the possibility exists to call on the Commission for a ‘suppression’ (or better invalidation; see Dubois
2000) of nomina, but this should remain an exceptional, not routine, approach of the problems—
especially given the very long delays from the date of submission of applications to the Commission
to its final decision, when it indeed occurs.

3.4. The concept of ‘nomenclatural stability’

Following changes brought to the Code in its 1999 edition, many taxonomists nowadays consider
the concept of ‘nomenclatural stability’ as a very important one in zootaxonomy, although it is a
poorly defined one (see Dubois 2005) and is contradictory and incompatible with the Principle of
Priority which is the basis on which the validity of millions of nomina has been established during
the long history of zoological nomenclature:
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“Given the gigantic number of ‘objects’ that the nomenclatural system has to manage, a simple system based on
a single binding and automatic Principle will doubtless be more efficient in the long run than a dual system based
on two contradictory and incompatible Principles. Furthermore, the new approach raises several kinds of problems
[...]: (1) it weakens the binding value and strength of the Code; (2) it encourages useless or destructive personal
debates among taxonomists; (3) it sends a wrong message to non-taxonomists; (4) it acts as a threat against natural

history museums.” (Dubois 2011: 28).

Among many others, Dickinson ef al. (2011) also provided well-founded arguments to sticking to
priority as the basic principle for the validity of zoological nomina. For this reason, the Linz Zoocode
Committee (LZC) made the following proposals:

“The plea for nomenclatural stability does not answer a scientific, but a practical need, and it should not
take the lead on nomenclatural accuracy: Priority should be reinstated as the only basic Principle of validity of
nomina, and usage should be called upon only for very-well-known nomina, objectively defined.” (Dubois et al.
2019:9).

“The LZC does not adhere to the current worship for so-called nomenclatural stability. We consider that
Priority should be reinstated as the basic Principle of validity of nomina, and that usage should be called upon
only for very-well-known nomina. The formula ‘very-well-known nomina’ points to nomina that have been
used as valid hundreds or thousands of times in the general scientific (and even non-scientific) literature, like
Drosophila melanogaster, Homo neanderthalensis or Tyrannosaurus rex. The protection against Priority should be
limited to such nomina, and in all other cases the normal Rules should apply. The so-called ‘nuisance’ caused by
nomenclatural instability exists only for these well-known nomina. In all other cases, the ‘nuisance’ comes instead
not from nomenclatural instability but from those who do not want to follow the Code and who will engage our
community into endless discussions to establish whether or not the normal Rules should be circumvented in order
to protect an ‘obscure’ nomen (used, and even known, by only a handful of persons) against another ‘obscure’ one.
Such sterile discussions have already been the cause of the loss of hundreds of working hours and of printed pages
in the last century and, in the century of extinctions, it is time for this to stop, in order to free up a lot of time for

genuine taxonomic work.” (Dubois ef al. 2019: 22).

The LZC (Dubois et al. 2019: 71) proposed to replace the statements concerning stability in the
Code (in particular, but not only, in its Article 23.9) by a new ‘Principle of Sozoidy’. The latter
requires, to validate a nomen found to be in conflict of priority with a senior nomen to designate the
same taxon, that the junior one has appeared in the titles of at least 100 publications after 31 December
1899, whereas the senior one has never been used as valid in any title. This objective Rule is much
stricter than those of the Code and it should limit the endless discussions which currently appear in
the literature around such problems, such as that potentially caused by the disputed taxonomic status
of the nomen Lesueuria vitrea Milne Edwards, 1841.

So far, however, such a Rule is not present in the Code, and Articles 23.9.1-2 cannot be used to
solve the nomenclatural problem described above, as both nomina Lesueuria and Bolinopsis have
been used as valid in the literature after 1899 (see Dubois & Ohler 2018). The only Article that could
be used in this case is Article 23.9.3, which reads:

“If the conditions of 23.9.1 are not met but nevertheless an author considers that the use of the older synonym
or homonym would threaten stability or universality or cause confusion, and so wishes to maintain use of the
younger synonym or homonym, he or she must refer the matter to the Commission for a ruling under the plenary
power [...].” (Anonymous 1999: 28).
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As this Article relies on what a taxonomist ‘considers’, it is not really an operational Rule having
an universal value as it allows opposite interpretations (see also Dubois & Ohler 2018). We will
discuss this point in more detail below.

4. Conclusions
4.1. New proposals

The data and discussions above led us to a few conclusions, which require complementary
reflections and actions: [C1] the type species of Lesueuria Milne Edwards, 1841, Lesueuria vitrea
Milne Edwards, 1841, described from the Mediterranean Sea, as well as Lesueuria hyboptera A.
Agassiz, 1865, described from the northwest Atlantic, share features with the genus Bolinopsis L.
Agassiz, 1860, to which they have been transferred by some authors, whereas others regarded their
nomina as nomina dubia; [C2] Eucharis tiedemanni Eschscholtz, 1825 is now considered to be an
insufficiently characterized species of Leucothea Mertens, 1833; [C3] as for Lesueuria pinnata Ralph
& Kaberry, 1950, a species from an ocean different from that where Lesueuria Milne Edwards, 1841
had been described, and having unique features within the lobate ctenophores, it is here interpreted as
belonging to a still undescribed genus, for which a nomen needs to be provided.

Below, we review the taxonomic and nomenclatural consequences of these findings for the nominal
species above and for a few related nominal taxa.

The nomen Beroe infundibulum Miiller, 1776 was one of the first species of CTENOPHORA ever
described, which explains why it has several synonyms. For reasons given above, here we consider
the nomen Lesueuria hyboptera A. Agassiz, 1865 as an invalid junior subjective synonym of Beroe
infundibulum Miiller, 1776, and the nomen Bolina vitrea L. Agassiz, 1860 as a senior synonym of
Bolina hydatina Chun, 1879.

As we have seen above (§ 2.6.3), the nomenclatural statuses of the nomina Lesueuria vitrea Milne
Edwards, 1841, Lesueuria Milne Edwards, 1841 and LESUEURIIDAE Chun, 1880 are clear, but their
taxonomic statuses depend on the taxonomic interpretation of the description of Lesueuria vitrea
by Milne Edwards (1841). Let us remember the two possible interpretations of this description:
[D1] if this description is considered to point to an ‘unknown’, or at least poorly known, species
whose generic allocation is dubious, these three nomina will have to be considered nomina dubia and
therefore provisionally invalid—but this situation may change if new information allowing to clarify
the taxonomic status of the specimens at stake is found later; [D2] if this description is considered to
apply to a, still undeterminate, species, but that this species is considered to be clearly a member of
the genus Bolinopsis, Lesueuria vitrea will remain a nomen dubium at species level, but this will not
be the case of Lesueuria and LESUEURIIDAE.

Let us note that, nowadays, the recourse to molecular techniques (nucleic acid sequencing,
barcoding) could allow to clarify the taxonomic allocation of specimens newly collected at or close
to the type localities of all these nominal species and fitting their original descriptions, including
Lesueuria vitrea. This has not been done so far, but should such work be carried out, and should it
confirm that specimens fitting the original description of the latter are members of the genus currently
known as Bolinopsis L. Agassiz, 1860 (situation [D2]), then the nomen Lesueuria Milne Edwards,
1841 would have priority over the latter and should replace it as the valid nomen of the genus. As
both nomina Lesueuria and Bolinopsis have been used as valid in the scientific literature after 1899,
Article 23.9 of the Code on reversal of precedence cannot be called upon to ‘save’ Bolinopsis. In such
a case, the same logic would apply among family nomina: LESUEURIIDAE Chun, 1880 would have to
replace its junior subjective synonym BoLINOPSIDAE Bigelow, 1912.
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Which of these two solutions would be the best in this case?

It should be pointed out that most specialists of these animals who have so far examined in detail
the available (morphological) data concerning Lesueuria vitrea have come to the conclusion that the
specimens originally described under this nomen were damaged specimens of Bolinopsis, not a new,
unknown genus different from all known and well studied genera of LOBATA.

The solution [D1], preserving the validity of Bolinopsis and BoLiNopsiDAE, would clearly be
the most cautious one, as it would not rely on assumptions, but it would be liable to be refuted as
soon as molecular data are available. If these data confirmed the assumptions reviewed above, this
would result in nomenclatural instability, these two nomina having to be replaced by Lesueuria and
LESUEURIIDAE. This instability would be all the more worrying that a long time would have elapsed
before this molecular confirmation of hypotheses shared by most authors.

The solution [D2], which would result in this replacement being implemented right now, before
molecular confirmation, would appear more ‘radical’ today, but would have apparently much more
chance to be confirmed by molecular data, and therefore to lead to longer nomenclatural stability.

Besides long term stability, another argument in favour of solution [D2] is parsimony. The
interpretation [D1] creates the hypothesis of the existence of an ‘unknown’, or at least insufficiently
described and characterized, genus that would have escaped the attention of all authors and naturalists
until now, whereas [D2] does not require this gratuitous hypothesis and is therefore more parsimonious.
This case is reminiscent of a famous one dating from the beginnings of scientific natural history,
concerning the mammal genus Giraffa Brinnichius, 1772.

Let us recollect the basic facts of this affair, which qualifies as one of the first ‘pages’ of the then
nascent discipline of comparative anatomy. A very large bone of unknown origin which had been
kept in the natural history cabinet of Gaston d’Orléans, brother of the French king Louis XIII, was
transferred in 1670 to the Jardin du Roy, the ancestor of the Paris Museum of Natural History. It was
then believed to be a tibia of a giant and was the pride of the marquise de Pompadour, favorite of
Louis XV. In 1762, the naturalist Louis Jean-Marie Daubenton (1716—-1800) presented and published
a report where he stated that this bone was in fact a radius of giraffe, although he had not seen any
skeleton of this animal which was then known only from travellers’ tales. His reasoning was as
follows: as we know that such a giant animal exists in Africa, and as we have a very large bone that
does not fit with any of the many skeletons of large mammals that we have in our collections, the
hypothesis that this bone comes from this animal is simpler (we would now say ‘more parsimonious’)
than that according to which it would come from an unknown animal, which would then require an
additional hypothesis. Daubenton had confirmation of his hypothesis only in 1795, when he finally
had the possibility to examine a complete skeleton of a giraffe (Poplin 1981: 102—-105; Dufay 2009:
39-43).

The present paper is co-signed by two authors. It happens that they disagree on the best solution to
this nomenclatural problem. Although this is not a very common situation in science, nothing impedes
two authors having different opinions about the best solution to a problem requiring a choice between
two possibilities to co-sign a paper explaining their respective rationales. In the present case, the
first author thinks that we cannot be sure of what species was in the hands of Milne Edwards, whose
description does not fit with any species currently known, and for this reason favours the solution
[D1]. The second author acknowledges that this uncertainty exists but thinks that nomenclatural
problems are distinct from historical ones: while it is clear that we will never know which species
was in the hands of Milne Edwards, the duty of taxonomists now is to fix the taxonomic status of his
nomen Lesueuria, which can be done through the designation of a neotype for this nominal taxon.

Given this disagreement between the two authors of the present paper, we suggest this case should
be submitted to the arbitration of the Commission, and both authors declare that they will abide by
it. Such an external arbitration is necessary because there is no objective fact allowing to choose
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between the two genus nomina as the valid one for the species described by Milne Edwards (1841).
Both interpretations have been adopted since 1899, the threshold fixed by Article 23.9, to designate
it: while Vanhoften (1903), Moser (1908, 1909), Trégouboff & Rose (1957) and Mills (1995, 2022)
used for it the generic nomen Lesueuria, Vanhotfen (1895) and Mortensen (1912) referred it to the
genus Bolina or Bolinopsis.

Below we present the synonymic lists (sensu stricto, i.e., not mentioning aponyms and chresonyms:
see Dubois 2000) and the taxonominal statuses of all the ctenophore nomina addressed here.
Regarding the nomenclatural status of the nomen Lesueuria vitrea Milne Edwards, 1841, which is at
the root of several of the nomenclatural problems discussed above, we present these lists under two
different rationales, [D1] according to which this nomen applied to an ‘unknown’, or at least poorly
known, species whose characters and generic allocation is dubious, and [D2] according to which this
nomen was based on specimens of a species being a member of the genus Bolinopsis as currently
understood.

In the second hypothesis, we go a little further in the disambiguation of the nomenclatural situation
through proposing that, whenever available, a specimen clearly referred to the species originally
described as Beroe infundibulum Miiller, 1776- be designated as neotype for Lesueuria vitrea Milne
Edwards, 1841, under the three-step procedure reviewed below (§ 4.2).

A further consequence of the choice between [D1] and [D2] is that, according to it, the nomen
Bolina vitrea L. Agassiz, 1860 will be either an invalid junior secondary homonym of Lesueuria
vitrea Milne Edwards, 1841 under [D2], and then will have to be replaced by Bolina hydatina Chun,
1879 as valid nomen of the species, or not under [D1], and then standing as the valid nomen of this
species (which may be a source of confusion with Milne Edwards’ nomen).

In parallel with the present paper, we will address an application to the Bulletin of Zoological
Nomenclature asking the Commission to choose between the options [D1] and [D2].

4.2. Proxies for type specimens

We discussed above (§ 3.1) why the difficulties for the preservation of many ctenophores require
use of a peculiar procedure for the fixation of their type specimens, using proxies to replace the
vanishing specimens on which the original description was built. We described a three-step process,
[B1] to [B3], which could be used for this purpose. It is true that in its current version the Code does
not require the deposition of specimens in collections for the promulgation of new nomina, and
just provides Recommendations (73G—73J) in this respect. But this situation might change in the
future, especially considering the overwhelming majority of taxonomists who expressly supported
the statement that the availability of new nomina should require such a deposition: just compare the
493 signatories of the paper by Ceriaco ef al. (2016) with the 40 signatories altogether of the papers
by Pape et al. (2016) and Krell et al. (2016). This striking fact was fully ignored by the Commission
in its decision on this matter (Anonymous 2017). We think the Code should be modified again in this
respect by incorporating in it the explicit three-step procedure above. This would provide a solution
for the problems raised by the few groups of organisms, including meiofauna and ctenophores, for
which it is currently impossible to preserve specimens—while prohibiting the promulgation of new
nomina proposed without type specimens based on neglect (specimens escaped from captivity before
having been fixed or dead and decayed in captivity and not preserved) or other spurious reasons such
as reluctance to euthanize specimens or so-called ‘conservation’ arguments (see in this respect the
detailed discussions in Dubois & Nemésio 2007 and Dubois 2009).

We think this three-step procedure should become a standard in all future descriptions of new
ctenophore species, and some of our proposals below are based on this rationale.
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4.3. Synonymic lists

We present below synonymic lists of some of the taxa of ctenophores discussed in this paper,
excluding those currently referred to the families LEUCOTHEIDAE Lesson, 1843 and MNEMIIDAE
Eschscholtz, 1829 which will be discussed elsewhere. The formats of these lists follow those used
recently by Dubois (2021), Frétey (2022) and Dubois et al. (2022). Synonymies are presented by
families, listed by alphabetical order.

Some of these synonymies differ according to the choice made between [D1] and [D2] above, here
renamed Options 1 and 2, regarding the status of the nomen Lesueuria vitrea Milne Edwards, 1841,
presented respectively under 4.3.1.1 and 4.3.1.2. The other synonymic lists are not affected by this
choice: they are presented in 4.3.2.

4.3.1. Synonymic lists resulting from choice between Options 1 or 2 for the taxonomic status of
Lesueuria vitrea Milne Edwards, 1841

4.3.1.1. Option 1. The nomen Lesueuria vitrea Milne Edwards, 1841 is a nomen
dubium

F1. Family BoLiNoPSIDAE Bigelow, 1912
Borinipak L. Agassiz, 1860: xi, 200 [family]. « Type genus, by implicit etymological designation: Bolina Mertens, 1833:
513. « Comment: Permanently invalid nomen for being based on a genus nomen being an invalid junior homonym. ¢
Synonymy: Hoc loco.
Borinvopsipak Bigelow, 1912: 390 [family]. « Type genus, by implicit etymological designation: Bolinopsis L. Agassiz,
1860: 199. « Comment: Although Bigelow (1912: 390) explicitly presented this new nomen as a ‘nom. nov.’, this
is incorrect, because he did not mention the nomen BOLINIDAE, and because Bolinopsis is not a nomen novum for

Bolina.

G1. Genus Bolinopsis L. Agassiz, 1860

Bolina Mertens, 1833: 513 [nec Bolina Rafinesque, 1815: 144]. * Originally included nominal species (2): Bolina
elegans Mertens, 1833: 513; Bolina septentrionalis Mertens, 1833: 515. « Type species, by present designation: Bolina
elegans Mertens, 1833: 513. « Synonymy: Mayer (1912: 2). « Comments: [1] Permanently invalid nomen for being
a junior homonym (Mayer 1912: 2). [2] To the best of our knowledge, no type species has ever been designated for
this nominal genus, which was erected with two originally included nominal species. L. Agassiz (1860: 249) wrote:
“I have also pointed out generic differences between Bolina elegans Mert. and Bolina septentrionalis Mert., which
will require their separation; but I would retain the name of Bolina for the type to which B. septentrionalis Mert., our
B. alata, and Sars’s Mnemia norvegica belong.” Although this sentence only cites one of the two originally included
species, this is not an unambiguous type species designation as its mentions three nominal species as types. Later, in
the same year, both Mortensen (1912: 76) and Mayer (1912: 21) independently considered Bolina septentrionalis as a
subjective synonym of Beroe infundibulum Miiller, 1776: 232. The latter was the first to refer this species to the genus
Bolinopsis L. Agassiz, 1860, where it still stands according to recent authors (Anonymous 2022; Mills 2022). For this
latter reason, we chose Bolina elegans, which is still considered a valid species according to the same sources, for
type species of this nominal genus. The second reason of this choice is that Bolina Mertens, 1833 and Bolinopsis L.
Agassiz, 1860 are now objective synonyms, although the latter is not a nomen novum for the former.

Bolinopsis L. Agassiz, 1860: 290. « Type species, by original monotypy: Bolina elegans Mertens, 1833: 513. * Included
species considered valid here (10): Bolinopsis ashleyi (Gerschwin, Zeidler & Davie, 2010); Bolinopsis chuni (von
Lendenfeld, 1885); Bolinopsis elegans (Mertens, 1833); Bolinopsis hydatina (Chun, 1879); Bolinopsis indosinensis
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(Dawydoff, 1946); Bolinopsis infundibulum (Miiller, 1776); Bolinopsis microptera A. Agassiz, 1865; Bolinopsis
mikado (Moser, 1907); Bolinopsis ovalis (Bigelow, 1904); Bolinopsis rubripunctata (Tokioka, 1964). « Comments:
[1] L. Agassiz (1860: 290) erected this genus and wrote about it: “This genus differs from Bolina in having its
anterior and posterior rows of locomotive flappers extending to the bend of the chymiferons tubes, and the abactinal
direction of the medial anastomosis of the latter, which trend in the opposite direction in Bolina. The spherosome
is papillate, while that of Bolina is smooth. The large lobes are deeply indented.” This nomen was therefore not
proposed as a nomen novum for Bolina Mertens, 1833 on account of the fact that the latter was an invalid homonym.
However, starting with Bigelow (1912: 390), all authors have considered both nomina as synonyms. In order to follow
L. Agassiz’s opinion, Bolina septentrionalis Mertens, 1833 should be designated as type species of Bolinopsis, as
suggested by L. Agassiz (1860: 249) himself in the ambiguous sentence cited above. But then these two nomina would
be subjective, not objective synonyms. In case later these two nominal species would be placed in different genera, this
might be a source of confusion and ambiguity regarding the allocation of the nomen Bolina Mertens, 1833, and we
prefer the solution making both nomina objective synonyms. [2] Bolinopsis microptera A. Agassiz 1865 was removed
from synonymy with B. infundibulum by Johnson et al. (2022) whose population genomic study of Bolinopsis from
many locations in the world revealed a genetically distinct species of Bolinopsis present along the west coast of the
United States, including the type locality of Bolinopsis microptera A. Agassiz in Rosario Strait, Washington State.

S1. Species Bolinopsis vitrea (L. Agassiz, 1860)
Bolina vitrea L. Agassiz, 1860: 268 [nec Lesueuria vitrea Milne Edwards, 1841: 199]. « Name-bearing type: Series of
“only a few” syntypes of unknown number, lost. * Type locality: Key West, Florida, USA.
Bolina hydatina Chun, 1879: 204. « Name-bearing type: Series of syntypes of unknown number, lost. * Type locality: Gulf
of Naples, Italy. * Synonymy: Mayer 1912: 25.

S2. Species Bolinopsis infundibulum (Miiller, 1776)

Beroe infundibulum Miiller, 1776: 232. « Name-bearing type: Series of syntypes of unknown number, lost. * Type locality:
Spitzbergen, Norway.

Bolina septentrionalis Mertens, 1833: 513, 515. « Name-bearing type: Series of syntypes of unknown number, lost. *
Type locality: Saint Matthew Island in Bering Sea [Insel Mathaei in Behringischen Meere], USA. ¢ Synonymy: Both
Mortensen (1912: 76) and Mayer (1912: 21), independently.

Mnemia norvegica Sars, 1835: x, 14, 32. « Name-bearing type: Series of syntypes of unknown number, lost. * Type
locality: Bergen, Norway. * Synonymy: Mortensen (1912: 75).

Cydippe quadricostata Sars, 1835: x, 15, 36. * Name-bearing type: Series of syntypes of unknown number, lost. ¢ Type
locality: Florden, Norway. * Synonymy: Mortensen (1912: 75).

Bolina alata L. Agassiz, 1850: 350. « Name-bearing type: Series of syntypes of unknown number, lost. ¢ Type locality:
Coast of New England, northeastern USA. ¢ Synonymy: Both Mortensen (1912: 75) and Mayer (1912: 21),
independently.

Lesueuria hyboptera A. Agassiz, 1865: 23.  Name-bearing type: Series of syntypes of unknown number, lost. « Type
locality: Massachusetts Bay, Massachusetts, and Newport, Rhode Island, USA. ¢ Synonymy: Mortensen (1912: 75).

G2. Genus Lesueuria Milne Edwards, 1841 nomen dubium
Lesueuria Milne Edwards, 1841: 199. « Type species, by original designation: Lesueuria vitrea Milne Edwards, 1841:
199. « Included species considered doubtful here (1): Lesueuria vitrea Milne Edwards, 1841: 199 nomen dubium.

S3. Species Lesueuria vitrea Milne Edwards, 1841 nomen dubium
Lesueuria vitrea Milne Edwards, 1841: 199. « Name-bearing type: Series of syntypes of unknown number, lost. Neotype

in need of designation. * Type locality: Bay of Nice, France.
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4.3.1.2. Option 2. The nomen Lesueuria vitrea Milne Edwards, 1841 refers to a
species congeneric with Beroe infundibulum Miiller, 1776

F2. Family LESUEURIIDAE Chun, 1880

BorinipAE L. Agassiz, 1860: xi, 200 [family]. « Type genus, by implicit etymological designation: Bolina Mertens, 1833:
513. « Comment: Permanently invalid nomen for being based on a genus nomen being an invalid junior homonym. *
Synonymy: Hoc loco.

LESUEURIDAE Chun, 1880: xiv, 290, 291 [family]. * Emended spelling (hoc loco): LESUEURIIDAE. * Type genus, by implicit
etymological designation: Lesueuria Milne Edwards, 1841: 199. « Included genus (1): Lesueuria Milne Edwards,
1841. « Comment: The original spelling of this nomen was incorrect, and is here corrected.

BorinopsipAg Bigelow, 1912: 390 [family]. « Type genus, by implicit etymological designation: Bolinopsis L. Agassiz,
1860: 199. « Comment: Although Bigelow (1912: 390) explicitly presented this new nomen as a ‘nom. nov.’, this is
incorrect, because he did not mention the nomen BOLINIDAE, and because Bolinopsis is not a nomen novum for Bolina.

* Synonymy: Hoc loco.

G3. Genus Lesueuria Milne Edwards, 1841

Lesueuria Milne Edwards, 1841: 199. « Type species, by original designation: Lesueuria vitrea Milne Edwards, 1841:
199.  Included species considered valid here (10): Lesueuria ashleyi (Gerschwin, Zeidler & Davie, 2010); Lesueuria
chuni (von Lendenfeld, 1884); Lesueuria elegans (Mertens, 1833); Lesueuria hydatina (Chun, 1879); Lesueuria
indosinensis (Dawydoff, 1946); Lesueuria infundibulum (Miiller, 1776); Lesueuria microptera (A. Agassiz, 1865);
Lesueuria mikado (Moser, 1907); Lesueuria ovalis (Bigelow, 1904); Lesueuria rubripunctata (Tokioka, 1964).

Bolina Mertens, 1833: 513 [nec Bolina Rafinesque, 1815: 144]. « Originally included nominal species (2): Bolina elegans
Mertens, 1833: 513; Bolina septentrionalis Mertens, 1833: 515. « Type species, by present designation: Bolina elegans
Mertens, 1833: 513. « Synonymy: First tentatively synonymised with Lesueuria by Mortensen (1912: 91). « Comments:
[1] Permanently invalid nomen for being a junior homonym (Bigelow 1912: 390). [2] To the best of our knowledge, no
type species has ever been designated for this nominal genus, which was erected with two originally included nominal
species. L. Agassiz (1860: 249) wrote: “I have also pointed out generic differences between Bolina elegans Mert. and
Bolina septentrionalis Mert., which will require their separation; but I would retain the name of Bolina for the type to
which B. septentrionalis Mert., our B. alata, and Sars’s Mnemia norvegica belong.” Although this sentence only cites
one of the two originally included species, this is not an unanbiguous type species designation as its mentions three
nominal species as types. Later, in the same year, both Mortensen (1912: 76) and Mayer (1912: 21) independently
considered Bolina septentrionalis as a subjective synonym of Beroe infundibulum Miiller, 1776: 232. The latter was
the first to refer this species to the genus Bolinopsis L. Agassiz, 1860, where it still stands according to recent authors
(Anonymous 2022; Mills 2022). For this latter reason, we chose Bolina elegans, which is still considered a valid
species according to the same sources, for type species of this nominal genus. The second reason of this choice is that
Bolina Mertens, 1833 and Bolinopsis L. Agassiz, 1860 are now objective synonyms, although the latter is not a nomen
novum for the former.

Bolinopsis L. Agassiz, 1860: 290. « Type species, by original monotypy: Bolina elegans Mertens, 1833: 513. « Synonymy:
First tentatively synonymised with Lesueuria by Mortensen (1912: 89-91). « Comments: L. Agassiz (1860: 290)
erected this genus and wrote about it: “This genus differs from Bolina in having its anterior and posterior rows
of locomotive flappers extending to the bend of the chymiferons tubes, and the abactinal direction of the medial
anastomosis of the latter, which trend in the opposite direction in Bolina. The spherosome is papillate, while that of
Bolina is smooth. The large lobes are deeply indented.” This nomen was therefore not proposed as a nomen novum for
Bolina Mertens, 1833 on account of the fact that the latter was an invalid homonym. However, starting with Bigelow
(1912: 390), all authors have considered both nomina as synonyms. In order to follow L. Agassiz’s opinion, Bolina
septentrionalis Mertens, 1833 should be designated as type species of Bolinopsis, as suggested by L. Agassiz (1860:

249) himself in the ambiguous sentence cited above. But then these two nomina would be subjective, not objective
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synonyms. In later case these two nomial species would be placed in different genera, this might be a source of
confusion and ambiguity regarding the allocation of the nomen Bolina Mertens, 1833, and we prefer the solution

making both nomina objective synonyms.

S4. Species Lesueuria hydatina (Chun, 1879) comb. nov.

Bolina vitrea L. Agassiz, 1860: 268 [nec Lesueuria vitrea Milne Edwards, 1841: 199]. « Name-bearing type: Series of
‘only a few’ syntypes of unknown number, lost. * Type locality: Key West, Florida, USA. Synonymy: Mayer, 1912:
25. « Invalid nomen in the genus Lesueuria Milne Edwards, 1841 for being a junior secondary homonym of Lesueuria
vitrea Milne Edwards, 1841: 199.

Bolina hydatina Chun, 1879: 204. » Name-bearing type: Series of syntypes of unknown number, lost. * Type locality:
Gulf of Naples, Italy.

S5. Species Lesueuria infundibulum (Miiller, 1776) comb. nov.

Beroe infundibulum Miiller, 1776: 232. « Name-bearing type: Series of syntypes of unknown number, lost. * Type locality:
Spitzbergen, Norway.

Bolina septentrionalis Mertens, 1833: 513, 515. « Name-bearing type: Series of syntypes of unknown number, lost. ¢
Synonymy: Both Mortensen (1912: 76) and Mayer (1912: 21), independently. * Type locality: Saint Matthew Island in
Bering Sea [Insel Mathaei in Behringischen Meere], USA.

Mnemia norvegica Sars, 1835: x, 14, 32. « Name-bearing type: Scries of syntypes of unknown number, lost. * Type
locality: Bergen, Norway. * Synonymy: Mortensen (1912: 75).

Cydippe quadricostata Sars, 1835: x, 15, 36. * Name-bearing type: Series of syntypes of unknown number, lost. ¢ Type
locality: Florden, Norway. * Synonymy: Mortensen (1912: 75).

Lesueuria vitrea Milne Edwards, 1841: 199. « Name-bearing type: Series of syntypes of unknown number, lost. Neotype
in need of designation. ¢ Type locality: Bay of Nice, France. ¢ Synonymy: Vanhoften (1903); Mortensen (1912: 89—
91), although with doubt; soc loco. * Comment: [1] The taxonomic allocation of this nomen is currently doubtful at
species level but not at genus level and above. Its taxonominal status should be stabilised, which can be done through
the designation for it of a neotype from the Bay of Nice belonging to the species long known under the epithet
infundibulum Miiller, 1776. If preservation of this neotype proves impossible, publication of its detailed and good
description and iconography, as well as data from its molecular sequencing, could serve as proxies for this specimen.
This solution will preserve the nomenclatural stability of this species at species level but will require a change in the
generic nomen of this and 8 other species. [2] The recognition that Lesueuria is the valid senior synonym of Bolinopsis
makes the nominal species Bolina vitrea L. Agassiz, 1860 an invalid junior secondary homonym of Lesueuria vitrea
Milne Edwards, 1841.

Bolina alata L. Agassiz, 1850: 350. « Name-bearing type: Series of syntypes of unknown number, lost. * Type locality: Coast
of New England, northeastern USA. ¢ Synonymy: Both Mortensen (1912: 75) and Mayer (1912: 21), independently.

Lesueuria hyboptera A. Agassiz, 1865: 23. « Name-bearing type: Series of syntypes of unknown number, deposited in
the Museum of Comparative Zoology at Harvard in Boston, currently lost (Adam Baldinger, May 1922, personal
comunication to CM). ¢ Type locality: Massachusetts Bay, Massachusetts, and Newport, Rhode Island, USA.
Synonymy: Mayer (1912: 20), Mortensen (1912: 75).

4.3.2. Synonymic lists that do not depend on choice between Options 1 or 2 for the taxonomic status
of Lesueuria vitrea Milne Edwards, 1841

F3. Family PTERYGIOCTENIDAE fam. nov.
PTERYGIOCTENIDAE familia nova. * Type genus, by present designation: Pterygiocteis gen. nov. * Etymology: Formed
from the stem of Pterygiocteis, “Pterygioctein-". * Included genus (1): Pterygiocteis gen. nov. * Diagnosis: Sce
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the characters of its only genus. * Comment: In agreement with our morphological conclusions that this should be
established as a new family, published lobate ctenophore sequences (Christianson et al. 2022, Johnson et al. 2022)
were used with BLAST to retrieve COI, 18S and 28S fragments from transcriptome data in the NCBI Sequence
Read Archive (SRX3058265) deposited for “Lobata species Punta Arenas” by Whelan et al. (2017). New plots with
approximately 25 other species of LoBaTa indicate that Pterygiocteis nigrolimbatus sp. nov. is widely different from
other LoBATA species (S. B. Johnson and S. H. D. Haddock, personal communication to CEM October 2023). The
illustration of “Lobata species Punta Arenas” in Whelan et al. (2017) in the phylogenetic tree shown in their Figure
3 shows the same specimen as the photograph provided to us by L. L. Moroz, shown in our Figure 2d and used as

holotype of Pterygiocteis nigrolimbatus sp. nov.

G4. Genus Pterygiocteis gen. nov.

Pterygiocteis genus novum. « Grammatical gender: Masculine. * Type species, by present designation: Lesueuria pinnata
Ralph & Kaberry, 1950: 1, 7-8, Text Figure 4. « Etymology: From the Greek ntepvyiov, pterygion, (n.), ‘fin’, and ktelg,
Kktevag, kteis, ktenos, (m.), ‘comb’, referencing the two or four pairs of narrow fins that run down most of the length of
the body that are unique to this genus. Grammatical gender: masculine. ¢ Included species (2): Pterygiocteis pinnatus
(Ralph & Kaberry, 1950) comb. nov.; Pterygiocteis nigrolimbatus sp. nov. * Diagnosis: Lobate ctenophores, highly
compressed in the tentacular axis; with four flat, flexible, roughly elongate-triangular auricles; with a pair of aboral,
roundly-pointed, gelatinous appendages extending below the statocyst and the aboral end of the animal, aligned in the
tentacular plane and curved slightly inward in larger specimens; the four subtentacular comb rows extending down
the gelatinous aboral processes nearly to their tips; statocyst sunken into a broad cavity at the aboral end of the body;
all comb rows with broad and fairly tightly-spaced comb plates; gonads developing in the broad outpocketings of
the meridional canals directly beneath the comb plates; with four or eight slender fins forming on the body surface
on the interradial sides of the comb rows (primarily on the substomodaeal comb rows), mostly below the lobes, but
continuing as they taper up the lower portions of the lobes—the somewhat irregular fin crests being adorned with a
row of closely-spaced, tiny papillae. * Comment: Ralph & Kaberry’s (1950) fairly detailed description and drawing of
“Lesueuria pinnata” were sufficient to recognize it in photographs taken in New Zealand in 2021. More ctenophores
that we have identified as Pterygiocteis were photographed and posted on iNaturalist.org in 2021-2023 from Southern
Chile and Tierra del Fuego in southern Argentina, and some subantarctic islands. Additionally, our colleagues G. 1.
Matsumoto and L. L. Moroz have offered their photographs of lobate ctenophores from the Antarctic Peninsula and

Punta Arenas, Strait of Magellan for study and we have identified these also as Pterygiocteis.

S6. Species Pterygiocteis pinnatus (Ralph & Kaberry, 1950) comb. nov.

Lesueuria pinnata Ralph & Kaberry, 1950: 1, 7-9, text figure 4. « Name-bearing type: Ralph & Kaberry (1950: 7) referred
to a ‘preserved specimen’, presumably collected in 1935, that would have been left in the possession of the Zoology
Department, Victoria University College, now Victoria University of Wellington. Correspondence between CEM and
M. Dohner, Victoria University of Wellington Laboratory Technical Officer, in November 2022, revealed that no
ctenophores remain in the collection, so the original specimen is presumed lost. * Type locality: Off Island Bay, a
suburb of Wellington, bordering Cook Strait, New Zealand. * Etymology: the epithet pinnatus derives from the Latin
adjective pinnatus, ‘winged or feathered’, presumably in reference to the unique fins located along the interradial sides
of each of the substomodaeal comb rows.

History

The species was named by Patricia Ralph and C. Kaberry (1950) with no explanation. It was
subsequently referred to as Lesueuria pinnata by Mianzan et al. (2009: 52 including text figure, 58),
to Eurhamphaea sp. by Mianzan et al. (2009: 58; with doubt) and Schiariti ef al. (2021: 286, 292 Fig.
2B, 293 Table 3, 296-297), and to Lesueuria pinnata by Mills et al. (2023).
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Material examined

This ctenophore can not be preserved. The redescription below is based on Ralph & Kaberry’s
(1950: 7-9 including Text Fig. IV on p. 8) original description and figure, and recent photographic
images posted on iNaturalist.org. We have not had access to living specimens.

Diagnosis

With lobes about 1/4—1/3 of the total body length; overall body shape an elongated oval in the
stomodaeal plane, very compressed in the tentacular axis; body generally translucent, with the
extensively-winding canals on the inside surfaces of the lobes not discernable from the outside;
with four (eight?) slender fins forming on the interradial sides of the substomodaeal (and also
subtentacular?) meridional comb rows, ending on the lower portions of the lobes—the degree of
exaggeration of these fins seemingly under the control of the animal; with a pair of elongate, roundly
pointed gelatinous aboral processes that point aborally, usually curving slightly inward at their
extremity; black (or infrequently, brick-red) pigment, if present, may be diffusely lining the inside
surfaces of the lobes and auricles, to a lesser extent in the stomodaeum, and often in streaks along
the perradial-, or less often also along the interradial-, sides of the comb rows, and sometimes as a
pale blackish line on the edges of the fins.

Redescription

Body and oral lobes. * The body is to at least 30 cm in total length, on average much less, in
the general shape of an elongate oval about 2.5 times as long as wide when viewed in the stomodaeal
plane, but highly compressed in the tentacular axis. The very delicate lobes comprise about the oral
1/4-1/3 of the body length and are generally fairly opaque; even when open, these lobes do not flare
usually beyond the general elongate oval of the body profile and when contracted, the lobes may fold
up over one another, like crossed fingers, or simply overlapping—these are characteristic postures
when cruising forward with the lobes leading. The auricles (visible in Figure 1b) are medium-long,
flat, very flexible and broadly triangular and lanceolate, typically held up or folded within the lobes.
This species bears a set of four fins (Figures 1c—d) that run most of the length of the body from
nearly the aboral end onto the lower portions of the lobes; the fins arise on the interradial sides of the
substomodaeal comb rows (the sides facing the subtentacular comb rows), seemingly supported by the
diverticula on that side of the substomodaeal meridional canals, which run to the sharp crest of each
fin; this somewhat irregular crest of each fin is adorned with a row of closely-spaced, tiny papillae
along its entire length (Figures 1c—d), which may also be somewhat darkly-pigmented. It is possible
that, like in Pterygiocteis nigrolimbatus sp. nov. (Figure 2c¢), the interradial sides of the subtentacular
comb rows may form another four, smaller, less distinct fins. The temporal existence and attitude
of these fins appears to be somewhat controllable by the animal. The aboral end is characterized by
a pair of roundly pointed, gelatinous processes aligned in the tentacular plane, which may become
longer and slightly recurved towards each other in some specimens. Unlike P. nigrolimbatus sp.
nov., this species is usually fairly opaque so that the details of the internal anatomy cannot be well
distinguished through the body wall. Most individuals have some black pigment on the body, often
diffusely lining the inside surface of the lobes and auricles, to a lesser extent in the stomodaeum, and
often in streaks along the perradial- (Figure 1a), or less often also along the interradial-, sides of the
comb rows, and sometimes as a pale blackish line on the edges of the fins; a few of the individuals
photographed in Chile and Argentina had brick-red pigment in place of the black pigment and the
most-pigmented individual also had general brick-red color on some of the mesogloea, especially at
the aboral end; the aboral processes were always colorless.
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FIGURE 1. Pterygiocteis pinnatus comb. nov. (a) View in the stomodaeal plane, length approximately 20-25 cm. In situ
photograph by Tom Driscoll, Pargua, Chile, just north of Chiloé Island, 13 February 2012. (b) View in the stomodaeal
plane, length 25-30 cm. In situ photograph by Izumi Schmidt Uchida, Deborah Bay, Port Chalmers, Otago, New Zealand,
29 December 2021. (¢) View in the tentacular plane, showing lateral compression, the pair of aboral processes, and
transparent side fins edged with a row of tiny papillae or granules, length ~ 25 cm. In sifu photograph by Mariano
Rodriguez—@argentinasubmarina, Baliza Escarpados, Beagle Channel, Tierra del Fuego, Argentina, 10 February 2021.
(d) Oblique side view in the tentacular plane, note pair of aboral processes and irregularly-edged, prominent side fins,
length 15-20 cm. /n situ photograph by Patrick Webster, Puerto San Juan del Salvamento, Isla de los Estados, Tierra del
Fuego, Argentina, 11 March 2023.

Comb rows. * The comb rows are approximately the same length, but offset, because the four
subtentacular comb rows extend down the gelatinous aboral processes nearly to their tips and then
run up to the bases of the lobes, while the substomodaeal comb rows begin at the rounded aboral end
of the body and then continue up a short distance up onto the lobes. The comb plates are broad with
short cilia, and tightly spaced; the cilia of the subtentacular comb rows continue out onto the auricles,
where they align end-to-end in a single row, around the edge of each auricle.

Statocyst and pole plates. ¢ The statocyst is sunken several millimetres into a broad cavity at
the aboral end of the body, further concealed in the tentacular plane by the pair of aboral processes.
No images revealed the pole plates.

Tentacular apparatus. * Because this species is fairly opaque, the tentacular apparatus usually
could not be seen, but in one photograph, a bright white elongate spot at the center of the mouth edge
between the lobes was presumably the tentacular apparatus.

Gastrovascular system. * The mouth is located above and between the bases of the lobes,
opening out into a very long, stomodacum. The infundibular canal is very short—only a few
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millimetres. As stated by Ralph & Kaberry (1950) in their original description, the gastrovascular
system including the meridional canals could not be seen because the mesogloea was too opaque;
although the stout diverticula bearing the gonads all along the meridional canals under the comb
rows do show through the body wall (Figures 1a—b,d), the longer diverticula that extend beyond these
gonadal regions mostly cannot be seen. We presume that the canal system in P. pinnatus is similar to
that of the much more transparent P. nigrolimbatus sp. nov., described below, and can confirm from
a couple of photographs at least that P. pinnata has the same, complex open-loop winding canals that
completely cover the inner surfaces of its two lobes.

Gonads. * The gonads develop in the broad outpocketings of the meridional canals directly
beneath the comb plates.

Geographic distribution

In New Zealand off Wellington, Cook Strait (Autumn 1935) (Ralph and Kaberry, 1950) and
near Port Chalmers, Otago on the South Island (December 2021), Stewart Island (December 2021)
and Campbell Island (December 2022) and Tasmania, Australia (November 2019)—all reported at
iNaturalist.org.

In South America along the southern coast of Chile near Chiloé¢ Island (February 2012, May 2021),
in the Beagle Channel, in Patagonia, Chile and Tierra del Fuego, Argentina (January 2015, May 2015,
December 2018, December 2020, January 2021, February 2021, December 2022), and Isla de los
Estados, Argentina (March 2023), South Georgia and the South Sandwich Islands (January 2020)—
all reported at iNaturalist.org. It appears that Pterygiocteis pinnatus is an austral summer species,
probably with a circum-subantarctic distribution, presumably carried by the Antarctic Circumpolar
Current.

Vertical distribution and behavior

Known only from near-surface waters, this species can be present as isolated individuals or
numerous (“‘common during calm weather in autumn” 1935, near Wellington, but very fragile and
subject to fragmenting when handled “on account of its size and delicate nature”; Ralph & Kaberry
1950: 7) A three-minute video filmed by scuba diver Patrick Webster of one 15-20 cm long individual
beside a kelp forest at Isla de los Estados, Tierra del Fuego, Argentina and shared with CEM in
March 2023, showed this species to be a smooth and strong swimmer, but fragile and easily damaged
unintentionally by the photographers.

Remarks

Ralph & Kaberry’s (1950) choice of the genus Lesueuria was never really appropriate for this
ctenophore, since the primary character of Lesueuria is “Lobate with rudimentary oral lappets” (Mayer
1912: 19) and the New Zealand animal they described and figured had substantial, well-formed oral
lobes (“lappets”). Nevertheless, they were apparently reluctant to create a new genus.

“Ralph and Kaberry’s 1950 description-drawing of Lesueuria pinnata must have been made from memory of
specimens collected years earlier. While not drawn with much skill, it also lacks basic and important features of
this animal: in reality, the statocyst is sunken well within a broad funnel, not at the aboral surface of the body as
they drew it, and the aboral end is further characterized by a distinctive pair of fleshy, conical projections in line
in the tentacular plane. These aboral projections are substantial and unusual and show in nearly every one of the
photographs ... that we have examined. They are mentioned in the text of the original description, but are not drawn
into the accompanying figure. Similarly, the two pairs of unusual gelatinous fin-like flaps (apparently the source of
the species name, pinnata) running from the aboral end out onto the base of the lobes flanking the substomodaeal
comb rows were very difficult to conceptualize from the original drawing. These remarkable fins cause us to

wonder how they function in the ciliary swimming of this large lobate ctenophore.” (Mills et al. 2023).
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Note that the animal shown in our Figure 1b is damaged in its lower quarter, which in a perfect
animal would be symmetrical in outline, and the animal shown in Figure 1d has torn lobes, barely
visible, which occurred during the in situ photo session.

S7. Species Pterygiocteis nigrolimbatus sp. nov.

Pterygiocteis nigrolimbatus species nova. * Name-bearing type: Holotype, specimen photographed by Leonid L. Moroz,
in Punta Arenas, Strait of Magellan, Patagonia, Chile, in November 2013, shown here in figure 2d, of which a small
tissue sample only was preserved (see ‘Material examined’ below). ¢ Type locality: Punta Arenas, Magallanes, Chile
(at the surface, 53°10°11.1”°S, 70°54°24.8”W). » Etymology: The specific epithet derives from the Latin adjectives
niger, ‘black’ and limbatus, ‘bordered’, in reference to the narrow black outline usually (but not always) present

around the auricles and outer edge of each lobe.

History

This species was first reported from New Zealand as Bolinopsis sp. by Mianzan et al. (2009: 53,
54 including text figures C—D, 58), then from Tasmania as Bolinopsis sp. A by Gershwin et al. (2010:
22-23 text and figure 3A), then from Southern Chile as “Lobata Punta Arenas, Argentina” [sic] by
Whelan et al. (2017: 1741 figure 3 including photograph, 1742 figure 4, 1743 figure 5, Table S1), and
finally as Lesueuria sp. nov. from New Zealand by Mills et al. (2023: in press).

Material examined

This ctenophore can not be preserved. The first author examined and made drawings from three
specimens approximately 7 cm long, collected in a 1/4 m diameter, 225 um plankton net in four, 5-
minute tows about 20 cm below the surface in front of the University of Canterbury Kaikoura Marine
Laboratory, New Zealand, on 24 December 1981 about noon local time (CEM’s unpublished field
notebook). These drawings provided a basis for comparison with: [1] six photographs taken in situ
on 18 October 2022 in Taputeranga Marine Reserve, Wellington, New Zealand, by Luca Davenport-
Thomas (see Figure 2a) and posted on iNaturalist.org; [2] thirteen in situ photographs taken in the
austral summer 1984-1985 at the American Palmer Station in the Antarctic Peninsula, Antarctica,
by George 1. Matsumoto (see Figures 2b—c); [3] about 25 in situ photographs taken in the Beagle
Channel near Ushuaia, Argentina by Mariano S. Rodriguez 2015-2023; [4] additionally, a genetic
sequence from Punta Arenas, Chile, used to make phylogenetic trees in Whelan et al. (2017) and
deposited with the National Center for Biotechnology Information (NCBI) Sequence Read Archive
(SRX3058265) Biosample SAMNO07426143. This sample is frozen and presently deposited at the
University of Florida, Lobata sp. UF-2017, collector Leonid L. Moroz. This sequence has proved to
be taken from P. nigrolimbatus by comparing the photograph taken in November 2013 of UF-2017
on shipboard in the Strait of Magellan, Patagonia, Chile, by Leonid L. Moroz, reproduced in Whelan
et al. (2017: 1741) and reproduced here in our Figure 2d, with others in our study set. The latter
specimen is hereby designated as holotype of Pterygiocteis nigrolimbatus sp. nov. because both the
photograph and the sequence serve as proxies for this specimen, of which only a small tissue sample
remains (see § 4.2 above).

Diagnosis

With lobes about 1/2 of the total body length; overall body shape more or less an oval in the
stomodaeal plane if the lobes are closed, very compressed in the tentacular axis; body generally
transparent, with the extensively-winding canals on the inside surfaces of the lobes visible from the
outside; with four or eight slender fins forming on the interradial sides of the substomodaeal and (less
s0) subtentacular meridional comb rows, ending on the lower portions of the lobes—the degree of
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FIGURE 2. Pterygiocteis nigrolimbatus sp. nov. (a) View in the stomodaeal plane, note unidentified small partially-

digested contents in gut, body length ~ 8 cm. /n situ photograph by Luca Davenport-Thomas, Taputeranga Marine
Reserve, Wellington, New Zealand, 18 October 2022. (b) View in the stomodaeal plane, note partially-digested ctenophore
Callianira cristata in gut, body length approximately 16-20 cm. In situ photograph by George 1. Matsumoto, Palmer
Station, Antarctic Peninsula, austral summer 1984—-1985. (c) View of the aboral end with open oral lobes showing in the
background, note fins on the body associated with each comb row, body width approximately 7-10 cm. In situ photograph
by George I. Matsumoto, Palmer Station, Antarctic Peninsula, austral summer 1984-1985. (d) View in the stomodaeal
plane, note fins edged with tiny papillae extending onto the lobes, aboral processes held in within the general oval body
shape, body length ~ 10 cm. Shipboard photograph by Leonid L. Moroz, Punta Arenas, Strait of Magellan, Patagonia,
Chile, November 2013.

exaggeration of these fins seemingly under the control of the animal; with a pair of short, roundly
pointed gelatinous aboral processes that may be held up within the general oval outline of the animal,
or may at other times point aborally, distinctly breaking up the oval outline; black pigment, if present,
usually as a distinctive black outline of the lobes and auricles.

Description

Body and oral lobes. * The body to at least 20-25 cm in total length, on average much less, in
the general shape of an oval about two times as long as wide when viewed in the stomodaeal plane and
the lobes are closed, but highly compressed in the tentacular axis. The very delicate lobes comprise
about the oral 1/2 of the body, and can flare broadly open beyond the oval of the body profile. This
species is typically a little smaller and relatively shorter and rounder than P. pinnatus, as well as much
more transparent. The auricles (Figures 2a—b) are medium-long, flat, flexible, narrow, lanceolate
triangles, typically held up within the lobes. This species also bears the set of four fins (Figure 2¢)
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described above for P. pinnatus, that run most of the length of the body from nearly the aboral end to
the lower portion of the lobes; the primary fins arise on the interradial side of the substomodaeal comb
rows (the side facing the subtentacular comb rows), seemingly supported by the diverticula on that
side of the substomodaeal meridional canals, which run to the sharp crest of each fin—this somewhat
irregular fin crest is adorned with a row of tiny papillae or granules along its entire length (Figure
2d) —these granules continue up the body surface overlying the substomodaeal meridional canals to
the top of the lobes. In some images, another set of fins can be seen along the interradial sides of the
subtentacular comb rows (see Figure 2¢) and these lesser fins also bear a row of tiny papillae along
their crests (Figure 2d). The aboral end of the body is characterized by a pair of short, roundly pointed,
fleshy processes aligned in the tentacular plane (Figures 2a—b), and which may become longer and
slightly recurved in some specimens; these aboral processes may be pointed aborally, outside of the
overall oval outline of the body or may be held in, over the depression containing the statocyst, and
barely discernable (Figure 2d). Like P. pinnatus, when not feeding with lobes expanded, this species
contracts its lobes for forward-swimming, lobes first, sometimes folding the lobes over one another, a
little like crossed fingers. This species is quite transparent, so the windings of the canals on the insides
of the lobes can be discerned from the outside, and it usually has a distinct, narrow black band of
pigment outlining the outer edge of the two lobes and sometimes the auricles (see Figures 2a—b).

Comb rows. ¢ The substomodaeal comb rows are somewhat longer than the subtentacular comb
rows, but the difference in length appears to be exaggerated because the pairs are offset—the four
subtentacular comb rows extend down the gelatinous aboral processes nearly to their tips and then run
up to the bases of the lobes, while the substomodaeal comb rows begin at the rounded aboral end of
the body and then continue up a short distance onto the lobes. The comb plates are broad with short
cilia and tightly spaced; the cilia of the subtentacular comb rows continue out onto the auricles, where
they align end-to-end in a single row, around the edge of each auricle.

Statocyst and pole plates. ¢ The statocyst is sunken several millimetres into a broad cavity at
the aboral end of the body, further concealed in the tentacular plane by the pair of aboral processes.
No images revealed the pole plates.

Tentacular apparatus. * In photographs of fairly transparent mature specimens from the
Antarctic Peninsula and the Beagle Channel, the tentacular apparatuses appear as a pair of bright-
white patches a couple of millimetres long at the edge of either side of the mouth (Figure 2b), and
many tentacles can sometimes be seen streaming from the oral groove down over the upper 1/4—1/2 of
the body surface. A tentacular canal could could be traced, running up near the paragastric canal, from
the infundibulum to the tentacular apparatus in one photo of an individual from the Beagle Channel.

Gastrovascular system. * This species is quite transparent and its gastrovascular system can
be seen quite clearly in good, well-focused photographs. The mouth is located above and between
the bases of the lobes, opening out into a very long, stomodaecum. The infundibular canal is very
short (Figures 2a—b,d). The four substomodaeal meridional canals extend to nearly the lowest aboral
point of the mesogloeal body wall, where they are met inline at their aboral ends by four adradial
canals descending from the infundibulum (Figures 2b,d). The four subtentacular meridional canals
terminate lower, two each running to the tips of the pair of elongate aboral processes; these are fed
by adradial canals running down from the infundibulum and joining the subtentacular meridional
canals obliquely at approximately the level of the statocyst, well above their blind ends on the aboral
processes. At their oral end, below the lobes, each subtentacular meridional canal continues beyond
the subtentacular comb rows, running along the edge of each auricle and then arching up along the
edges of both lobes as a wavy line, joining at the top. The oral ends of the substomodaeal meridional
canals continue straight up the lobes to the top, just a couple of millimetres below the edge-loop
of the subtentacular canals, where they run out in both directions parallel to that loop canal before
running through the mesogloea and forming a series of many tens of complex open-loop windings
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that completely cover the inner surfaces of the two lobes. Where they run underneath the comb
rows, all eight meridional canals have outpocketings where the gonads develop beneath each comb
plate; longer, more slender diverticula extend beyond these stout outpockets, alternating longer and
short every other comb plate along the comb rows (Figure 2b). A pair of pharyngeal canals run up
the midline of the stomodaeum, and these canals also have diverticula branching off both to the left
and to the right every few millimetres—these diverticula are quite long and slender, passing through
the mesogloea towards the diverticula coming off the perradial sides of the subtentacular meridional
canals, and inter-digitating with them. A tentacular canal runs from the infundibulum to the tentacular
apparatus at the edge of the mouth.

Gonads. * The gonads develop in the broad outpocketings of the meridional canals directly
beneath the comb plates (Figure 2b).

Geographic distribution

In New Zealand off Kaikoura, South Island (CEM personal observations December 1981) and
near Wellington Harbor (October 2022) and Auckland Island (January 2023)—reported at iNaturalist.
org. In Tasmania, Australia (Gershwin et al. 2010: 22, Figure 3A). In South America in the Strait of
Magellan, Patagonia, Chile (November 2013, L. L. Moroz, personal communication to CEM), and
in the Beagle Channel, Tierra del Fuego, Argentina (November 2017, December 2018, January—
February 2020, December 2020, February 2021, December 2022)—all reported at iNaturalist.org.
Antarctic Peninsula at the American Palmer Station, austral summer 1984—-1985 (G. 1. Matsumoto,
personal communication to CEM, June 2023); South Georgia (January 2020) and South Shetland
Islands, Deception Island (December 202 1)—reported at iNaturalist.org. Like Pterygiocteis pinnatus,
P. nigrolimbatus sp. nov. appears to have a circum-subantarctic distribution and is likely a resident
species of the Antarctic Circumpolar Current. This current is driven by the Westerlies of the Southern
Ocean, apparently spinning off in vortices into high latitude subantarctic islands and even temperate
regions including New Zealand and Tasmania.

Vertical distribution and behavior

Known only from near-surface waters, this species can be present as isolated individuals or in the
hundreds (Strait of Magellan November 2013, L. L. Moroz, personal communication to CEM, October
2023; “common” in the austral summer 1984-1985 on the Antarctic Peninsula, G. I. Matsumoto,
personal communication to CEM, June 2023).

Specimens observed along the Antarctic Peninsula were frequent predators on the relatively large
Antarctic cydippid ctenophore Callianira cristata Moser, 1909, seen in the gut of the individual
in Figure 2b (G. 1. Matsumoto, personal communication to CEM, June 2023). Their very fragile
nature and unliklihood of surviving conventional oceanographic collecting techniques, combined
with the apparent impossibility of preserving this species, probably explains why this apparently
common species was not reported by Moser (1909) in her monograph on the ctenophores collected
by the German South Pole Expedition of 1901-1903, though she described the more robust Antarctic
cydippid Callianira cristata as a new species from that series of samples.

Remarks

Professional diver/photographers in Tierra del Fuego have in the past identified this new species as
“Mnemiopsis”, while they identified P. pinnatus as “Eurhamphaea”, confirming that the two species
of Pterygiocteis look basically different (M. S. Rodriguez, personal communication to CEM, July
2023). Our colleague G. 1. Matsumoto saw many P. nigrolimbatus sp. nov. on the Antarctic Peninsula
at the American Palmer Research Station, scuba diving to about 20 m during the Austral summer
1984-1985 and shared his many, well-focused photographs, which allowed CEM to visualize and
describe the gastrovascular system and other features described here.
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It seems that this species can appear to be with or without the fin-like flaps that run beside the
substomodaeal comb rows, and are characteristic of both species of Pterygiocteis, and we wonder if
the fins can be inflated or deflated to some extent depending on the physiological status of the animal.
We note that the angle of the fins relative to the body is not the same in all individuals, and appears
also to be variable depending on conditions.

Acknowledgments

Luca Davenport-Thomas brought the genus Lesueuria to the attention of the first author with
regard to two iNaturalist.org ctenophore images from New Zealand in 2021, which set her off on this
examination of the history of the genus. CEM had observed an unknown ctenophore in New Zealand
in 1981 which she assumed was a species of Bolinopsis prior to conversations with Davenport-
Thomas. A 2023 conversation with George Matsumoto revealed that he had seen and photographed a
species of “Bolinopsis” while scuba diving at the Palmer Research Station on the Antarctic Peninsula
in the austral summer of 1984-1985, which has proven to be the same species, now Pterygiocteis
nigrolimbatus. Another 2023 conversation with Gustav Paulay led to the discovery that Leonid Moroz
had not only photographed this species in Punta Arenas, Chile in 2013, but that he had also sequenced
it and published the data. Shannon Johnson retrieved the “Lobata Punta Arenas” sequence from NCBI
and constructed several phylogenetic trees using other published and unpublished L.oBATa data, and
confirming that Prterygiocteis deserves erection of a new family of LOBATA. Submission of an earlier
version of this manuscript led to Alain Dubois joining CEM in order to solve both nomenclatural and
taxonomic problems within the CTENOPHORA that were revealed by this study. During the course of
developing this manuscript, images of an additional ~ 25 specimens in the genus Pterygiocteis were
posted on iNaturalist.org from New Zealand, Chile, Argentina, several subantarctic islands and the
Antarctic Peninsula. We are grateful to the citizen scientists who post their images on iNaturalist.
org, which has enabled us to conduct an armchair field study in order to understand the two species
described in this paper. We are grateful to our colleagues who shared their photos that were used for
study in writing the descriptions and in Figures 1 and 2. Nick Bezio produced Figures 1 and 2 from
photographs selected by CEM from those available to us.

References

Anonymous [International Commission on Zoological Nomenclature] (1999) International code of zoological
Nomenclature. ‘Fourth edition’. London (International Trust for zoological Nomenclature): i—xxix + 1-306.

Anonymous [International Commission on Zoological Nomenclature] (2012) Amendment of Articles 8, 9, 10, 21
and 78 of the International Code of Zoological nomenclature to expand and refine methods of publication.
Bulletin of zoological Nomenclature, 69 (3): 161-169. <https://doi.org/10.21805/bzn.v69i3.a8.161>.

Anonymous [International Commission on Zoological Nomenclature] (2017) Declaration 45. Addition of
Recommendations to Article 73 and of the term ‘specimen, preserved’ to the Glossary. Bulletin of zoological
Nomenclature, 73 (2—4): 96-97. <https://doi.org/10.21805/bzn.v73i2.a2>.

Anonymous (2021) Lesueuria pinnata. <https://www.inaturalist.org/observations/103804653>; <https://inaturalist.nz/
observations/103943643>.

Anonymous [WoRMS Editorial Board] (2022) World Register of Marine Species. <https://www.marinespecies.org> at
VLIZ. <d0i:10.14284/170>. [Accessed 2022.02.19].

Agassiz, A. (1865) Illustrated catalogue of the Museum of comparative Zoology, at Harvard College. No. 2. North
American Acalephae. Cambridge (Sever & Francis): i—xiv + 1-234. <https://doi.org/10.5962/bhl.title.11629>.

Agassiz, L. (1850) Contributions to the natural history of the Acalephae of North America. Part II. On the beroid medusae


https://inaturalist.nz/observations/103943643
https://inaturalist.nz/observations/103943643

32 « Bionomina 36 © 2023 Magnolia Press MiLLs & DuBoIs

of the shores of Massachusetts, in their perfect state of development. Memoirs of the American Academy of Arts and
Sciences, 4: 313-374, pl. 6-8. <https://doi.org/10.5962/bhl.title.11610>.

Agassiz, L. (1860) Contributions to the natural history of the United States of America. Second monograph, Vol. 3.
Boston (Little, Brown & Co.) & London (Triibner & Co.): i—xi + 1-301 + 1-26, pl. 1-19.

Bigelow, H. B. (1904) Medusae from the Maldive Islands. Bulletin of the Museum of comparative Zoology at Harvard
College, 39 (9): 245-269.

Bigelow, H. B. (1912) Reports on the scientific results of the expedition to the eastern tropical Pacific, in charge of
Alexander Agassiz, by the U. S. Fish Commission Steamer ‘Albatross’, from October, 1904, to March, 1905, Lieut.
Commander L. M. Garrett, U. S. N., commanding. XXVI. The ctenophores. Bulletin of the Museum of comparative
Zoology at Harvard College, 54 (12): 369—404, pl. 1-2.

Briinnichius, M. T. (1772) Zoologiae fundamenta, praelectionibus academicis accommodata. Hafniae et Lipsiae (Frider,
Christ, Pelt): [i—iii] + 1-254. <https://doi.org/10.5962/bhl.title.42672>.

Carus, J. V. (1885) 2. Class. Ctenophorae. In: Prodromus Faunae Mediterraneae, Volume 1, Stuttgart (E. Schweizerbart’sche
Verhandlung, E. Koch): 54-57.

Carus, J. V. & Gerstaecker, C. E. A. (1863) II. Classe. Ctenophorae Eschsch., Rippenquallen. /n: Handbuch der Zoologie,
Volume 2, Leipzig (Wilhelm Engelmann): 537-542.

Ceriaco, L. M. P., Gutiérrez, E. E., Dubois, A. et al. [490 signatories] (2016) Photography-based taxonomy is inadequate,
unnecessary, and potentially harmful for biological sciences. Zootaxa, 4196 (3): 435-445. <https://doi.org/10.11646/
zootaxa.4196.3.9>.

Christianson, L. M., Johnson, S. B., Schultz, D. T., & Haddock, S. H. D. (2022) Hidden diversity of Ctenophora revealed
by new mitochondrial COI primers and sequences. Molecular Ecology Resources, 22: 283-294. <https://doi.
org/10.1111/1755-0998.13459>.

Chun, C. (1879) Die im Golf von Neapel erscheinenden Rippenquallen. Mittheilungen aus der zoologischen Station zu
Neapal, 1: 180-217, pl. 6.

Chun, C. (1880) Die Ctenophoren des Golfes von Neapel und der angrenzenden Meeres-abschnitte. In: Fauna und Flora
des Golfes von Neapel, und der angrenzenden Meeres-abschnitte herausgegeben von der zoologischen Station in
Neapel, Leipzig (Wilhelm Engelmann): i—xviii + 1-314, pl. 1-18. <https://doi.org/10.5962/bhl.title.10162>.

Chun, C. (1898) Die Ctenophoren der Plankton-Expedition. Ergebnisse der Plankton-Expedition der Humboldt-Stifiung,
2 K.a.: 1-31, pl. 1-3.

Dawydoff, C. (1946) Contribution a la connaissance des cténophores pélagiques des eaux de 1’Indochine. Bulletin
biologique de la France et de la Belgique, 80 (2): 116—170.

Dayrat, B. (2005) Towards integrative taxonomy. Biological Journal of the Linnean Society, 85: 407-415. <https://doi.
org/10.1111/5.1095-8312.2005.00503.x>.

Dickinson, E. C., Overstreet, L. K., Dowsett, R. J. & Bruce, M. D. (2011) Priority! The dating of scientific names in
ornithology: a directory to the literature and its reviewers. Northampton, U. K. (Aves Press): 1-320.

Dubois, A. (2000) Synonymies and related lists in zoology: general proposals, with examples in herpetology. Dumerilia,
4 (2): 33-98.

Dubois, A. (2005) Proposed Rules for the incorporation of nomina of higher-ranked zoological taxa in the International
Code of Zoological Nomenclature. 1. Some general questions, concepts and terms of biological nomenclature.
Zoosystema, 27 (2): 365-426. <https://doi.org/10.11646/zootaxa.1337.1.1>.

Dubois, A. (2009) Endangered species and endangered knowledge. Zootaxa, 2201: 26-29. <https://doi.org/10.11646/
zootaxa.2201.1.5>.

Dubois, A. (2011) The International Code of Zoological Nomenclature must be drastically improved before it is too late.
Bionomina, 2: 1-104. <https://doi.org/10.11646/bionomina.2.1.1>.

Dubois, A. (2017a) The nomenclatural status of Hysaplesia, Hylaplesia, Dendrobates and related nomina (Amphibia,
Anura), with general comments on zoological nomenclature and its governance, as well as on taxonomic databases
and websites. Bionomina, 11: 1-48. <https://doi.org/10.11646/bionomina.11.1.1>.

Dubois, A. (2017b) The need for reference specimens in zoological taxonomy and nomenclature. Bionomina, 12: 4-38.
<https://doi.org/10.11646/bionomina.12.1.2>.

Dubois, A. (2020) Allocation of nomina to taxa in zoological nomenclature. Bionomina, 18: 1-43. <https://doi.
org/10.11646/bionomina.18.1.1>.

Dubois, A. (2021) Recommendations concerning the presentation of synonymic and related lists in zootaxonomy: the
example of the family Cryptobranchidae Fitzinger, 1826 (Amphibia, Urodela). Bionomina, 25: 52—69. <https://doi.
org/10.11646/bionomina.25.1.4>.

Dubois, A. (2022) Type species of genera in zoological nomenclature. Bionomina, 26: 1-33. <https://doi.org/10.11646/
bionomina.31.1.1>.

Dubois, A., Bauer, A. M., Ceriaco, L. M. P., Dusoulier, F., Frétey, T., Lobl, 1., Lorvelec, O., Ohler, A., Stopiglia, R.
& Aescht, E. (2019) The Linz Zoocode project: a set of new proposals regarding the terminology, the Principles
and Rules of zoological nomenclature. First report of activities (2014-2019). Bionomina, 17: 1-111. <https://doi.
org/10.11646/bionomina.17.1.1>.


https://doi.org/10.11646/zootaxa.4196.3.9
https://doi.org/10.11646/zootaxa.4196.3.9
https://doi. org/10.1111/1755-0998.13459
https://doi. org/10.1111/1755-0998.13459
https://doi.org/10.1111/j.1095-8312.2005.00503.x
https://doi.org/10.1111/j.1095-8312.2005.00503.x
https://doi.org/10.11646/zootaxa.2201.1.5
https://doi.org/10.11646/zootaxa.2201.1.5
https://doi.org/10.11646/bionomina.18.1.1
https://doi.org/10.11646/bionomina.18.1.1
https://doi.org/10.11646/bionomina.25.1.4
https://doi.org/10.11646/bionomina.25.1.4
https://doi.org/10.11646/bionomina.31.1.1
https://doi.org/10.11646/bionomina.31.1.1
https://doi.org/10.11646/bionomina.17.1.1
https://doi.org/10.11646/bionomina.17.1.1

THE TAXONOMINAL STATUS OF THE NOMINA LESUEURIA Bionomina 36 © 2023 Magnolia Press * 33

Dubois, A., Frétey, T. & Ohler, A. (2022) The nomenclature of Eurasian giant salamanders (Amphibia, Urodela, Andrias).
Bionomina, 31: 70-87. <https://doi.org/10.11646/bionomina.31.1.4>.

Dubois, A. & Nemésio, A. (2007) Does nomenclatural availability of nomina of new species or subspecies require the
deposition of vouchers in collections? Zootaxa, 1409: 1-22. <https://doi.org/10.11646/zootaxa.1409.1.1>.

Dubois, A. & Ohler, A. (1997) Early scientific names of Amphibia Anura. 1. Introduction. Bulletin du Muséum national
d’Histoire naturelle, (4), 18 (3—4): 297-320. <https://doi.org/10.5962/p.290335>.

Dubois, A. & Ohler, A. (2018) The Hyla quoyi-Hyla prasina case (Amphibia, Anura), with comments on bibliographic
and taxonomic databases and on Article 23.9 of the Code. Zoosystema, 40 (23): 501-506. <https://doi.org/10.5252/
zoosystema2018v40a23>.

Dubois, A., Ohler, A. & Pyron, R. A. (2021) New concepts and methods for phylogenetic taxonomy and nomenclature
in zoology, exemplified by a new ranked cladonomy of recent amphibians (Lissamphibia). Megataxa, 5 (1): 1-738.
<https://doi.org/10.11646/megataxa.5.1.1>.

Dufay, P. (2009) Le roman du Jardin du Roy. Monaco (Editions du Rocher): 1-218.

Eschscholtz, F. (1825) Bericht iiber die zoologische Ausbeute wihrend der Reise von Kronstadt bis St. Peter und Paul.
Tafel V. Isis von Oken, 16 (6): 733-747, pl. 5.

Eschscholtz, F. (1829) System der Acalephen. Eine ausfiihrliche Beschreibung aller Medusenartigen Strahlthiere. Berlin
(Ferdinand Diimmler): i—iv + 1-190, pl. 1-16. <https://doi.org/10.5962/bhl.title.64070>.

Frétey, T. (2022) The authorship and date of the familial nomen Dermochelyidae (Chelonii). Bionomina, 31: 46—69.
<https://doi.org/10.11646/bionomina.31.1.3>.

Frétey, T., Dewynter, M. & Ohler, A. (2018) Onymotopes in zoological nomenclature: some additional terms, with
fixation of a lectonymotope for Xenopus petersii Bocage, 1895 (Amphibia, Anura). Bionomina, 13: 37-50. <https://
doi.org/10.11646/bionomina.13.1.3>.

Garraffoni, A. R. S. & Freitas, A. V. L. (2017) Photos belong in the taxonomic Code. Science, 355 (6327): 805. <https://
doi.org/10.1126/science.aam7686>.

Gegenbaur, C. (1856) Studien iiber Organisation un Systematik der Ctenophoren. Archiv fiir Naturgeschichte, 22 (1):
163-205, pl. 7-8.

Gershwin, L., Zeidler, W. & Davie, P. J. F. (2010) Ctenophora of Australia. Memoirs of the Queensland Museum—Nature,
54 (3): 1-45.

Johnson, S. B., Winnikoff , J. R., Schultz, D. T., Christianson, L. M., Patry, W. L., Mills, C. E. & Haddock, S. H. D.
(2022) Speciation of pelagic zooplankton: invisible boundaries can drive isolation of oceanic ctenophores. Frontiers
in Genetics, 13 [970314]: 1-17. <https://doi.org/10.3389/fgene.2022.970314>.

Komai, T. (1918) On ctenophores of the neighborhood of Misaki. Annotationes zoologicae japonensis, 9: 451-474, pl.
7.

Krell, F.-T., Klimes, P., Rocha, L. A., Fika¢ek, M. & Miller, S. E. (2016) Preserve specimens for reproducibility. Nature,
539: 168. <https://doi.org/10.1038/539168b>.

Laval, P., Braconnot, J.-C., Carré, C., Goy, J., Morand, P. & Mills, C. E. (1989) Small-scale distribution of macroplankton
and micronekton in the Ligurian Sea (Mediterranean Sea) as observed from the manned submersible Cyana. Journal
of Plankton Research, 11: 665—685. <https://doi.org/10.1093/plankt/11.4.665>.

Lendenfeld, R. von (1885) The metamorphosis of Bolina chuni Nov. Spec. Proceedings of the Linnean Society of New
South Wales, 9 (4): 929-931, pl. 44-45. <https://doi.org/10.5962/bhl.part.17895>.

Lesson, R. P. (1843) Histoire naturelle des Zoophytes. Acaléphes. Paris (Roret): i—viii + 1-596 + [i—ii], pl. 1-12. <https://
doi.org/10.5962/bhl.title.4799>.

Luéi¢, D., Pestoric¢, B., Malej, A., Lopez-Lopez, L., Drakulovi¢, D., Onofti, V., Miloslavié¢, M., Gangai, B., Onofti, 1., &
Benovi¢, A. (2012) Mass occurrence of the ctenophore Bolinopsis vitrea (L. Agassiz, 1860) in the nearshore southern
Adriatic Sea (Kotor Bay, Montenegro). Environmental Monitoring and Assessment, 184: 4777-4785. <https://doi.
org/10.1007/s10661-011-2301-6>.

Madin, L. P & Harbison, G. R. (1978) Bathocyroe fosteri gen nov., sp. nov.: a mesopelagic ctenophore observed and
collected from a submersible. Journal of the biological Association of the United Kingdom, 58: 559-564. <https://doi.
org/10.1017/S0025315400041217>.

Matsumoto, G. 1. (1988) A new species of lobate ctenophore, Leucothea pulchra sp. nov., from the California Bight.
Journal of Plankton Research, 10: 301-311. <https://doi.org/10.1093/plankt/10.2.301>.

Mayer, A. G. (1912) Ctenophores of the Atlantic coast of North America. Washington D.C. (Carnegie Institution),
Publication No. 162: [i—ii] + 1-58, pl. 1-17. <https://doi.org/10.5962/bhl. title.5968>.

Mertens, H. (1833) Beobachtungen und Untersuchungen iiber die Beroartigen Akalephen. Mémoires de I’Académie
impériale des Sciences de St. Pétersbourg, (6), 2 (5): 479-543, pl. 1-13.

Mianzan, H., Dawson, E. W. & Mills, C. E. (2009) Phylum Ctenophora: comb jellies. /n: D. P. Gordon (ed.), New Zealand
inventory of biodiversity, Volume 1, Kingdom Animalia: Radiata, Lophotrochozoa, and Deuterostomia, Christchurch
(Canterbury University Press): 49—58.

Mills, C. E. (1995) Ctenophora. In: A. Minelli, S. Ruffo & La Posta. S. (ed.), Checklist delle specie della fauna italiana,
Vol. 3, Bologna (Edizioni Calderini): 32-38.


https://doi.org/10.5252/zoosystema2018v40a23
https://doi.org/10.5252/zoosystema2018v40a23
https://doi.org/10.11646/bionomina.13.1.3
https://doi.org/10.11646/bionomina.13.1.3
https://doi.org/10.1126/science.aam7686
https://doi.org/10.1126/science.aam7686
https://doi.org/10.5962/bhl.title.4799
https://doi.org/10.5962/bhl.title.4799
https://doi.org/10.1007/s10661-011-2301-6
https://doi.org/10.1007/s10661-011-2301-6
https://doi.org/10.1017/S0025315400041217
https://doi.org/10.1017/S0025315400041217

34 « Bionomina 36 © 2023 Magnolia Press MiLLs & DuBois

Mills, C. E. (2022) Phylum Ctenophora: list of all valid species names. <http://faculty.washington.edu/cemills/Ctenolist.
htmI>. [Web page established in March 1998, last updated on 12 June 2017; accessed 3 May 2022].

Mills, C. E., Haddock, S. H. D. & Bezio, N. (2023) Chapter 5: Kingdom Animalia, phylum Ctenophora (comb jellies). /n:
M. Kelly, S. Mills, M. Terezow, C. Sim-Smith & W. Nelson (ed.), The marine biodiversity of Aotearoa New Zealand,
Updating our marine biodiversity, NIWA Biodiversity Memoir 136: 111-129, 3 pl.

Mills, C. E., Pugh, P. R., Harbison, G. R. & Haddock, S. H. D. (1996) Medusae, siphonophores and ctenophores of the
Alboran Sea, south western Mediterranean. Scientia marina, 60: 145-163.

Milne Edwards, M. H. (1841) Observations sur la structure et les fonctions de quelques Zoophytes, Mollusques et
Crustacés des cotes de la France. Annales des Sciences naturelles, (2), 16 (Zoologie): 193-232, pl. 1-10.

M’Intosh, W. (1888) LXI. Notes from the St. Andrews Marine Laboratory (under the Fishery Board for Scotland). No.
IX. 1. On Lesueuria vitrea, M.-Edwards. Annals and Magazine of natural History, (6), 2: 464—466. <https://doi.
org/10.1080/00222938809487516>.

M’Intosh, W. (1890) VI. Notes from the St. Andrews Marine Laboratory (under the Fishery Board for Scotland). No. X.
2. On the occurrence of the ctenophores throughout the year. Annals and Magazine of natural History, (6), 5: 43-47.
<https://doi.org/10.1080/00222939009460777>.

Mortensen, T. (1912) Ctenophora. The Danish Ingolf-Expedition. Volume 5. Copenhagen (Bianco Luno): 1-97, pl. 1-3.

Moser, F. (1907) Neues iiber Ctenophoren. Mitteilung I1. Zoologischer Anzeiger, 32: 449—454.

Moser, F. (1908) Beitrdge zur Naturgeschichte Ostasiens: Japanische Ctenophoren. Abhandlungen der Mathematisch-
Physikalischen Klasse der Koniglich Bayerischen Akademie der Wissenschaften, Supplement-Band 1, 4: 1-78, pl.
1-2.

Moser, F. (1909) Die Ctenophoren der Deutschen Siidpolar-Expedition 1901-1903. Deutschen Siidpolar-Expedition, 2
(Zoologie 3): 116-192, pl. 20-22.

Miiller, O. F. (1776) Zoologiae Danicae prodromus, seu animalium Daniae et Norvegiae indigenarum characteres,
nomina, et synonyma imprimis popularium. Havniae (Typis Hallageriis): i—xxxii + 1-282. <https://doi.org/10.5962/
bhl.title.63795>.

Pape, T., Allison, A., Bickel, D. J., Carlton, J. T., Dikow, T., Donegan, T., Duszynski, D. W., El-Hawagry, M. S., Evenhuis,
N. L., Fautin, D. G., Gaimari, S. D., Gharali, B., Greenwalt, D. E., Kaiser, H., Kirk-Spriggs, A. H., Lamas, G.,
Lonsdale, O., Mah, C., Marshall, S. A., Meier, R., Ohl, M., Patterson, D. J., Penev, L., Pentcheff, N. D., Pyle, R. L.,
Rubinoff, D. J., Runyon, J., Tallowin, O., Thorpe, S., Wang, B., Welter-Schultes, F., Yanega, D., Yang, D., Yao, G. &
Yeung, N. W. (2016) Species can be named from photos. Nature, 537: 307. <https://doi.org/10.1038/537307b>.

Poplin, F. (1981) Sur deux autographes présumés de Buffon et de Daubenton dans la grande grotte d’Arcy-sur-Cure et
sur I’os de girafe du cabinet de Gaston d’Orléans. In: Association bouguignonne des sociétés savantes, Cinquante et
unieme congres, Montbard, 6, 7, 8 juin 1980, Actes du congres de Montbard, Montbard (Association des Amis de la
Cité de Montbard): 99-105.

Quoy [J. R. C.] & Gaimard [J. P.] (1824) Zoologie. In: L. de Freycinet (ed.), Voyage autour du monde, entrepris par ordre
du Roi, sous le Ministére et conformément aux instructions de S. Exc. le Vicomte du Bouchage, Secrétaire d’Etat au
Département de la Marine, exécuté sur les corvettes de S. M. I'Uranie et la Physicienne, pendant les années 1817,
1818, 1819 et 1820..., Paris (Pillet Ainé): [i—vii] + 1-712. <https://doi.org/10.5962/bhl.title.62491>.

Rafinesque, C. S. (1815) Analyse de la nature ou tableau de [ 'univers et des corps organisés. Palerme (Jean Barravecchia):
1-124, 1 pl. <https://doi.org/10.5962/bhl.title.106607>.

Ralph, P. M. & Kaberry, C. (1950) New Zealand Coelenterates: Ctenophores from Cook Strait. Zoology Publications from
Victoria University College, 3: 1-11.

Sars, M. (1835) Beskrivelser og iagttagelser over nogle meerkelige eller nye i havet ved den bergenske kyst levende dyr
af Polypernes, Acalephernes, Radiaternes, Annelidernes og Molluskernes classer, med en kort oversigt over de hidtil
af forfatteren sammesteds fundne arter og deres forekommen. Bergen (Thorstein Hallagers): i—xii + 1-81, pl. 1-15.
<https://1a903400.us.archive.org/27/items/beskrivelserogiaOOsars/beskrivelserogiaOOsars.pdf>.

Sars, M. (1857) Bidrag til kiindskaben om middelhavets littoral-fauna: reisebemaerknonger fra Italien. Christiania (Johan
Dahls Forlag): 57155, 2 pl.

Schiariti, A., Dutto, M. S., Oliveira, O. M., Siquier, G. F., Puente Tapia, F. A. & Chiaverano, L. (2021) Overview of
the comb jellies (Ctenophora) from the south-western Atlantic and sub Antarctic region (32-60°S; 34—70°W). New
Zealand Journal of marine and freshwater Research, 55: 286-310. <https://doi.org/10.1080/00288330.2020.177566
0>.

Shiganova, T. & Malej, A. (2009) Native and non-native ctenophores in the gulf of Trieste, northern Adriatic sea. Journal
of Plankton Research, 31: 61-71. <https://doi.org/10.1093/plankt/fbn102>.

Spagnolini, A. (1870) Di una specie del gen. Bolina Mertens nel Golfo di Napoli. Bullettino dell’ Associazione dei
Naturalisti e Medici di Napoli, 1 (4): 61-64, pl. 1.

Tokioka, T. (1964) Bolinopsis rubripunctata n. sp., a new lobatean ctenophore from Seto. Publications of the Seto marine
biological Laboratory, 12 (1): 93-99. <https://doi.org/10.5134/175350>.

Trégouboft, G. (1958) Prospection biologique sous-marine dans la région de Villefranche-sur-Mer au cours de 1’année
1957. 1. Plongées en bathyscaphe. Bulletin de I’Institut océanographique, 1117: 1-37.


https://doi.org/10.1080/00222938809487516
https://doi.org/10.1080/00222938809487516
https://doi.org/10.5962/bhl.title.63795
https://doi.org/10.5962/bhl.title.63795

THE TAXONOMINAL STATUS OF THE NOMINA LESUEURIA Bionomina 36 © 2023 Magnolia Press * 35

Trégouboff, G. & Rose, M. (1957) Manuel de planctonologie méditerranéenne. Tome 1. Texte. Paris (Centre National de
la Recherche Scientifique): 1-587.

Vanhoffen, E. (1895) Zoologische Ergebnisse der von der Gesellshaft fiir Erdkunde zu Berlin unter Leitung Dr. von
Drygalski’s ausgesandten Gronland-expedition, nach Dr. Vanhoffen’s Sammlungen bearbeitet. I1. Die gronlédndischen
Ctenophoren. Bibliotheca zoologica, Stuttgart, 20 [Not seen].

Vanhéffen, E. (1903) Ctenophoren. Nordisches Plankton, 6 (11): 1-7.

Whelan, N. V., Kocot, K. M., Moroz, T. P., Mukherjee, K., Williams, P., Paulay, G., Moroz, L. L. & Halanych, K.
M. (2017) Ctenophore relationships and their placement as the sister group to all other animals. Nature Ecology &
Evolution, 1: 1737-1746. <https://doi.org/10.1038/s41559-017-0331-3>,

Winnikoff, J. R., Francis, W. R., Thuesen, E. V. & Haddock, S. H. D. (2019) Combing transcriptomes for secrets of deep-
sea survival: environmental diversity drives patterns of protein evolution. Integrative and comparative Biology, 59
(4): 786—798. <https://doi.org/10.1093/icb/icz063>.

Winnikoff, J. R., Haddock, S. H. D. & Budin, I. (2021) Depth- and temperature-specific fatty acid adaptation in ctenophores
from extreme habitats. Journal of experimental Biology, 224 (21) [jeb242800]: 1-10. <https://doi.org/10.1242/
jeb.242800>.

Submitted: 1 November 2023. Accepted: 1 December 2023. Published: 29 December 2023.
Corresponding editor: Erna Aescht.


https://doi.org/10.1242/jeb.242800
https://doi.org/10.1242/jeb.242800

