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Abstract. A new genus and species of sympagic trachymedusa, Glaciambulata neumayeri gen. et
sp. nov., are described based on material from Antarctica. Its generic features are compared to those of
its relatives, Ptychogastria Allman, 1878 and Tesserogastria Beyer, 1959, and a review of the family
Ptychogastriidae Mayer, 1910, based on literature data, is provided. From this, it results that the poorly-
known Pectis antarctica Haeckel, 1879, formerly assigned to Ptychogastria by a number of authors,
displays all characters of the contemporary rhopalonematid genus Voragonema Naumov, 1971. It is
additionally demonstrated that V. laciniata Bouillon et al., 2001 is coterminous with P. antarctica, a
finding that clarifies, 137 years later, the morphology and the taxonomic status of Haeckel’s medusa.
In accordance with the Principle of Priority, Pectis is recognized as the valid name of the genus, and
Voragonema is assigned to its synonymy. Similarly so, the specific name introduced by Haeckel has
priority over laciniata.
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Introduction

The sub-ice platelet layer is a three-dimensional habitat formed through the continuous accumulation
of individual ice crystals below solid sea ice. It is typically found in coastal regions of Antarctica, and
is a common phenomenon associated with land-fast sea ice attached to ice shelves (Langhorne et al.
2015). The sub-ice platelet layer is a site of high primary production, with algae and bacteria densely
inhabiting the interstitial water and the large surface areas provided by the platelets themselves. This
biota is considered as an important food source for the associated pelagic species, but also for the benthic
community on the continental shelf, after its disintegration towards the austral summer. The existence
of any higher sessile life forms in the sub-ice platelet layers of Antarctica has not yet been documented.
During an expedition to Antarctica in the austral summer 2014-2015, the scientific diving team of
the Alfred Wegener Institute (AWI), Helmholtz Centre for Polar and Marine Research, accidentally
encountered a peculiar hydromedusa settling as inverse benthos on the disks of the sub-ice platelet layer
in Atka Bay, close to the research station Neumayer II1. The average density of these individuals at that
time was less than 1/100 m2. An intensive internet search did not reveal any similar observations at this
or other sites with a sub-ice platelet layer in the area. Unfortunately, due to weather and legal constraints,
it was not possible to take samples for species identification, and a second expedition was organized in
the following season (2015-2016), during which numerous samples were collected.

An examination of the available material revealed that we were dealing with an undescribed genus
and species of ptychogastriid medusa. The present study aims to describe in detail the morphology of
this new animal, by placing it in the context of its family, and by discussing its relationships with the
related genera. A review of the family Ptychogastriidae Mayer, 1910, focusing on the reevaluation of the
taxonomic status of all genera and species included in it, proved necessary, as well as the emendation
of some of the available diagnoses, ranging from genus to order levels within the subclass Trachylinae
Haeckel, 1879.

Material and methods

Scientific research and sampling were approved by the German Federal Environmental Agency under
the reference number 94003-3/357. Samples were collected in the frame of the PIA-Project conducted
during the expedition ANT-LAND 2015-2016 in Atka Bay, eastern Weddell Sea. The sampling site
was located on the land-fast sea ice, about 17 km North of the German Antarctic Station Neumayer 111,
which served as the base station for the diving operations. Using the coordinates of the dives undertaken
in 2014-2015, two dive holes of ca 2 X 2 m were opened in the 3 m thick sea-ice using chain saws and
crow bars. The subjacent, about 5 m thick and compact, sub-ice platelet layer was removed layer by
layer, so that the single platelets coming to the surface could be visually scanned for attached medusae.
If platelets with individuals were detected, they were carefully transferred into containers filled with
seawater at ambient temperature. Once both the entrance and the emergency dive holes were opened,
additional samples were collected directly from the sub-ice platelet layer by SCUBA. All dives were
conducted according to the German regulations for Scientific Diving BGR/GUV-R 2112.

All samples for classical taxonomic approaches were fixed in buffered formalin-seawater to a final
concentration of 4%, while those for molecular studies (not performed herein) were fixed with absolute
ethanol (Applichem).
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In situ pictures (Fig. 1A-B) were taken as still frames from video footage recorded with a Sony
HDR-XR520VE camera. Pictures ex situ were taken either with a Canon PowerShot G10 (Fig. 1C)
or a Canon EOS 60D (Figs 1D-G, 2A—B, E-I), the latter mounted on a Huvitz HSZ-TR30 trinocular
stereomicroscope. Photomicrographs (Fig. 2C-D, J-L) were taken using a Tucsen IS1000 CMOS (10
Mpixel) camera mounted on an Optika B-500 trinocular compound microscope.

Nematocyst discharge was artificially induced in fixed specimens by treatment of the tentacles with
a 2% solution of domestic bleach, for 20 seconds, followed by a thorough rinse in tap water. The line
drawings were made as described by Galea (2007). The material was deposited in collections of the
Muséum d’Histoire Naturelle of Geneva, Switzerland, and registration codes are indicated by MHNG-
INVE- followed by five-digit numbers.

Results
Class Hydrozoa Owen, 1843
Subclass Trachylinae Haeckel, 1879
Order Trachymedusae Haeckel, 1866
Diagnosis

Hydromedusae with umbrella margin entire, not deeply-lobed; with conspicuous marginal nematocyst
ring; manubrium with or without gastric peduncle; with circular and radial canals, and gonads usually
confined to the latter; centripetal canals either present or absent; tentacles marginal, either solid, or solid
and hollow occurring simultaneously; statocysts of ecto-endodermal origin, either free or enclosed;
velum generally well-developed, exceptionally absent.

Remarks

The diagnosis given above combines those provided by Kramp (1968) and Bouillon et al. (2006), and
adds the case when the velum is absent, as it will be shown below for the genus Glaciambulata gen. nov.

The taxonomic status of some of the families included in Trachymedusae is unsettled yet. For example,
Collins et al. (2008) have shown that the family Geryoniidae Eschscholtz, 1829 is derived from within
another order, Limnomedusae Kramp, 1938, and the family Halicreatidae Fewkes, 1886 belongs to a
sister group of a clade containing the orders Narcomedusae Haeckel, 1879 and Actinulida Swedmark
& Teissier, 1959, as well as the trachymedusan family Rhopalonematidae Russell, 1953. In addition,
according to the same source, some characters of the family Petasidae Haeckel, 1879, especially the
presence of 4 radial canals instead of generally 8, common to Rhopalonematidae, suggest that it may
belong elsewhere.

Family Ptychogastriidae Mayer, 1910

Diagnosis

Trachymedusae with either flat or dome-shaped umbrella; with four-lobed manubrium, not giving
rise to mesenteries, or with eight-lobed manubrium, giving rise to eight mesenterial partitions of the
subumbrella; without gastric peduncle; mouth with four simple lips; tentacles marginal, either filiform,
not arranged in groups and inserted at varied levels on the umbrellar margin, or filiform and adhesive
occurring simultaneously, and grouped into more or less well-defined clusters composed of several
superimposed rows; eight radial canals joining the circular canal; centripetal canals either absent or
present; gonads either simple, elongated and attached to the body of manubrium, or in pairs resulting
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from the mesenterial partitions and developing on either side of the manubrial lobes; with or without a
velum; with either 8 or 16 free, ecto-endodermal statocysts.

Remarks

Earlier diagnoses (Mayer 1910; Kramp 1959, 1961, 1968; Bouillon & Boero 2000; Bouillon et a/. 2006)
are broadened by taking into consideration the shape of the umbrella, the presence/absence of a velum,
and of centripetal canals. Indeed, unlike both Ptychogastria Allman, 1878 and Tesserogastria Beyer,
1959, the medusae belonging to the so far monotypic genus Glaciambulata gen. nov. (see below) have
flattened rather than dome-shaped umbrellas, and they also lack a velum. The presence of centripetal
canals was curiously excluded from earlier diagnoses of the family, though they are present in P. polaris
Allman, 1878. The occurrence of the gonads is henceforth restricted to the manubrium only, because
Pectis antarctica Haeckel, 1879, formerly assigned to the genus Ptychogastria by a number of authors,
has the gonads on the radial canals and, for this reason, combined with additional characters, does not
belong to Ptychogastriidae (see below).

The main distinguishing characters of ptychogastriid genera are listed in Table 1.

Table 1. Main distinguishing characters of the genera belonging to the family Ptychogastriidac Mayer,
1900.

. Ptychogastria Tesserogastria
Glaciambulata gen. nov. Allman, 1878 Beyer, 1959
Umbrella Flat Dome-shaped Dome-shaped
Manubrium Eight-lobed Eight-lobed Four-lobed
Mesenteries 8 8 Absent
Tentacles Filiform + adhesive; Filiform + adhesive; Filiform; reportedly
forming contiguous forming contiguous not arranged in groups;
groups; inserted in groups; inserted in inserted at varied levels on
superimposed rows on superimposed rows on umbrella margin
umbrella margin umbrella margin
Centripetal canals Absent Present/absent Absent
Gonads Ovoid; in pairs, on either  Ovoid; in pairs, on either ~ Elongated; simple;
side of the manubrial lobes side of the manubrial lobes attached to the body of
manubrium
Velum Absent Present Present
Statocysts 16 16 8
Ability to swim  No Yes Yes
Key to the genera
1. Tentacles exclusively filiform ... Tesserogastria Beyer, 1959
— Tentacles of two types: filiform and adhesive .............cooiiiiiiiii 2
2. Umbrella dome-shaped, velum present ...............c.coooeviiiiiiiin... Ptychogastria Allman, 1878
— Umbrella flat, velum absent ... Glaciambulata gen. nov.
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Genus Glaciambulata Galea, gen. nov.
urn:lsid:zoobank.org:act:B2696364-D58F-4BB9-B326-DE244E1FAS1A

Type species

Glaciambulata neumayeri gen. et sp. nov.

Diagnosis

Crawling medusae, unable to swim, possibly due to the absence of a velum. Umbrella watch glass-
shaped, margin entire, not lobed; exumbrella smooth; eight radial canals joining a circular canal;
centripetal canals absent; manubrium eight-lobed, giving rise to eight perradial mesenteries; eight pairs
of gonads, each of which is confined to either side of a manubrial lobe; tentacles of two types, filiform
and adhesive, arranged in contiguous groups composed of several superimposed rows; 16 free, ecto-
endodermal statocysts (2 per octant).

Etymology

From the Latin words gldaciés, meaning ice, and ambiilo, -avi, -atum, -are, meaning to walk, making
reference to the peculiar habit of this medusa.

Remarks

The flat, smooth umbrella, and the absence of a velum immediately distinguish the new genus from
Ptychogastria Allman, 1878 and Tesserogastria Beyer, 1959. The manubrial shape, the composition
and arrangement of tentacles, the presence of mesenteries, and the shape and position of the gonads,
are reminiscent of Ptychogastria. The presence of adhesive tentacles, and of 16 statocysts, instead of
only 8, further distinguish it from Tesserogastria.

Glaciambulata neumayeri Galea, Roder, Walcher, Warmuth, Kohlberg & Fischer, gen. et sp. nov.
urn:lsid:zoobank.org:act:9DBB7DC2-6BEB-42DF-BFCB-0A3B0193AB41
Figs 1-3

Diagnosis

As for the genus.

Etymology

The species is named after the German Antarctic Station Neumayer III, the platform for all diving
operations, from the vicinity of which the new medusa was discovered.

Material examined

Holotype
ANTARCTICA: &, umbrella (U) = 6 mm wide, total diameter of medusa (D) from tip to tip of opposite
tentacles = 17 mm, Atka Bay, 7-9 m, -70.533, -8.055, 12 Dec. 2015 (MHNG-INVE-93880), the medusa
was attached to the last, hence youngest, stratum of the sub-ice platelet layer.

Paratypes (station data as for holotype)

ANTARCTICA: 1 &, U=4mm, D =12 mm, 7-9 m, 12 Dec. 2015 (MHNG-INVE-93881); 2 medusae
[9: U=5mm,D =16 mm; &: U=4 mm, D = not available (N.A.)], 0 m, 18 Dec. 2015 (MHNG-
INVE-93882); 2 medusae (9: U=4.5mm, D =19 mm; 9: U=4 mm, D=N.A.), 12 m, 18 Dec.
2015 (MHNG-INVE-93883); 2 medusae (?: U=5mm, D=15mm; &: U=4mm, D=N.A.), 23 m,
18 Dec. 2015 (MHNG-INVE-93884); two medusae (J: U=4 mm, D =12 mm; &: U=3 mm, D =
10 mm), 5 m, 24 Dec. 2015 (MHNG-INVE-93886); 1 & medusa (U =4 mm, D = 12 mm), 25 m, 24
Dec. 2015 (MHNG-INVE-93885); 1 @ medusa (U =5 mm, D = 16 mm), 25 m, 27 Dec. 2015 (MHNG-
INVE-93887).
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Fig. 1. Glaciambulata neumayeri Galea, Roder, Walcher, Warmuth, Kohlberg & Fischer, gen. et sp. nov.
A—C. Living medusae. D-G. Preserved medusae in aboral (D, E) and oral (F, G) views. Scale bars: A,
C=5mm; B, D-G=2 mm.
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Fig. 2. Glaciambulata neumayeri Galea, Roder, Walcher, Warmuth, Kohlberg & Fischer, gen. et sp. nov.
A. Arrangement pattern of the large, filiform tentacles around the bell margin. B. Aboral view of a
medusa showing some radial and the ring canal. C. Distal part of an adhesive tentacle. D. Portion of a
filiform tentacle, showing the arrangement of the nematocysts. E-F. The mouth in frontal (E) and lateral
(F) aspects. G—H. Arrangement and structure of the gonads. I-J. Position of the statocysts (arrowheads).
K. Close-ups of three statocysts. L. Cnidome. Scale bars: G =2 mm; A, B, H, [= 1 mm; E, F =500 um;
C,J=200 pm; K=30 pm; L=10 pm.
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Description

Medusa up to 19 mm wide from tip to tip of opposite tentacles (Fig. 1C). Umbrella up to 6 mm in
diameter, watch glass-shaped, evenly rounded, without marginal lobes (Fig. 1D-E). Mesoglea thin,
thickening abruptly towards the margin, so as to accommodate a conspicuous belt of chordal cells, on
which the tentacles are inserted; belt elongated-ovoid in cross section (Fig. 3G). Exumbrellar surface
smooth, devoid of ribs and grooves; epidermis with scattered nematocysts. Manubrium eight-lobed in
proximal half, quadrangular in distal half, projecting beyond aperture of subumbrella; gastric cavity with
smooth (Fig. 1G) to slightly convoluted surface (Fig. 1F); mouth squared in contracted state (Figs 1G,
2E-F), and polygonal to almost rounded when distended (Fig. 1F); 4 simple lips (Fig. 2E-F), devoid
of nematocysts, but containing numerous ciliated cells in epidermis. Eight broad, laterally flattened
radial canals (Figs 1D-E, 2B), whose position coincides with that of the manubrial lobes, connect to an
equally broad, circular canal, with thickened, granular walls (Fig. 2B), and an oral-aboral flattened lumen
(Fig. 3G). Centripetal canals absent. Eight well-developed, triangularly-shaped mesenteries connect each
manubrial lobe to the subumbrella along each radial canal (Fig. 2G—H). Tentacles solid, circular in cross
section; two types: filiform and adhesive. Filiform tentacles (Fig. 1C, E-F) slightly constricted at origin
(Fig. 2A), then swollen and tapering gradually towards their tips; provided with successive, closely-set
rings of nematocysts in epidermis throughout their length (Fig. 2D); very contractile due to the presence
of numerous, longitudinal myoepithelial cells; core composed of a mosaic of large, vacuolated cells
(best seen in cross section), characteristically stacked along tentacle (particularly obvious in lateral
view of tentacle). Adhesive tentacles stout and comparatively shorter than their filiform counterparts
(Fig. 1F-G), with similar internal structure, but epidermis with only very scattered nematocysts; distal
ends with an adhesive pad (Fig. 2C). Sixteen groups of tentacles originate from the bell margin: 8
are perradial and 8 interradial (Fig. 1D); each group composed of (at least) three horizontal rows of
superimposed tentacles; an aboral view of the exumbrella identifies each group through the presence
of three large, adjacent, filiform tentacles, pointing both outwards and aborally, and representing the
two proximal, aboral rows, their bases forming a triangle (Figs 1D, 2A, 3C); a third, more distal row,
inserts close to lower side of umbrella margin, and is composed of a number of alternating adhesive
and filiform tentacles, the latter being comparatively shorter than their counterparts from the two rows
above (Figs 1F-G; 3D); two adjacent adhesive tentacles in each group are typically perradial (Figs
1G; 3D); number of additional tentacles in each group varied, and impossible to ascertain due to their
crowded condition; however, 2—4 adhesive (exclusive of the perradial ones) and 2—4 filiform tentacles
occur within each octant; the outermost adhesive tentacles (exclusive of the perradial ones) on both
sides of each octant bear a free, ecto-endodermal statocyst at their bases (Fig. 3E-F); consequently,
each medusa is provided with 16 of these sensory structures; statocysts small, short-stalked, with single,
spherical statolith (Fig. 2I-K). A conspicuous and continuous cushion of nematocysts (Figs 1F-G, 21),
the insertion point of which is situated on the inner side of the distalmost row of tentacles, projects
into the subumbrella and cups the lower side of the circular canal (Fig. 3G, n.r.). A velum is absent,
with not even a vestige discernible. The gonads develop on each manubrial lobe; 8 broadly ovoid pairs
are distinguished; members of each pair are separated by a mesentery (Figs 2G—H, 3B); male gonads

Fig. 3 (previous page). Glaciambulata neumayeri Galea, Roder, Walcher, Warmuth, Kohlberg & Fischer,
gen. et sp. nov. A—B. Medusa in aboral (A) and oral (B) views. C. Aboral view of a medusa showing the
arrangement of the upper row of large, filiform tentacles. D—E. Oral views of two medusae showing the
arrangement of their adhesive tentacles (D) and the position of the statocysts (E). F. Composition and
arrangement of marginal tentacles in a specimen (large, empty circles = large, filiform tentacles; small,
empty circles = small, filiform tentacles; small, black circles = adhesive tentacles; concentric circles, inner
ones filled in = adhesive tentacles with statocysts at their bases). G. Cross section through the umbrella
margin (msg, mesoglea), showing insertion of tentacles (#¢), the ring canal (7c.), and the nematocyst ring
(n.r). Scale bars: A—E =2 mm; G = 500 um.
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smooth-walled, comprising a translucent, moderately thick layer of sperm cells (Fig. 1G); female
gonads with bumped surface (Fig. 2G), oocytes rather small and numerous, though their precise number
could not be ascertained in fixed material. Cnidome (measurements given for undischarged capsules):
1) microbasic euryteles [7.69-8.04 um long (7.87+0.18 um, n=17), 4.89-5.59 um wide (5.17+0.18 um,
n=17)], in tentacles and also scattered in exumbrella (Fig. 2L%?®); 2) two size classes of stenoteles (in
exumbrella, tentacles, outer wall of manubrium, gonads, and mesenteries), viz. small, ovoid capsules
[8.04-10.13 pum long (9.01+£0.62 um, n=19), 7.34-9.44 um wide (7.98+0.61 um, n=19)] (Fig. 2L*5)
and large, nearly spherical capsules [12.28-15.73 um long (14.44£1.22 pm, n=16), 11.88-15.73 pm
wide (14.28+1.40 um, n=16)] (Fig. 2L'3). Color: mesoglea and tentacles translucent; walls of radial
and circular canals crowded with white pigment granules; gonads, manubrium, and nematocyst ring
milky-white.

Remarks

There is generally one statocyst at the base of each of the outermost adhesive tentacle (exclusive of the
perradial ones) in each octant. However, two exceptions to this rule have been observed: 1) a couple of
statocysts occurred concomitantly in association with the insertion point of an adhesive tentacle; 2) a
statocyst arose at the base of a filiform, instead of an adhesive, tentacle.

The tentacle arrangement illustrated in Fig. 3F exemplifies the case of a single specimen provided with
a fair number of tentacles, and whose proper observations were possible due to its remarkable state of
relaxation. However, the possibility cannot be excluded that, in medusae with a more significant number
of tentacles, their arrangement may extend to more than three superimposed rows. Such specimens
occur in the present collection, but the number and crowded condition of their tentacles prevented us
from making accurate observations without injuring them.

The microbasic euryteles are tear drop-shaped and contain a short shaft with a thread forming four
complete coils (Fig. 2L%7). No evaginated capsules were observed in fixed material, but their discharge
was obtained upon a brief treatment with domestic bleach. In this case, a distally-swollen shaft, about as
long as the capsule itself, bearing a few prominent spines apically, and with a long, distal thread covered
with a succession of minute, closely-set, spirally-coiled spines, appeared (Fig. 2L®). These capsules
proved identical to those described and illustrated by Hesthagen (1971) in Tesserogastria musculosa
Beyer, 1959, and are, most probably, of the same type as those found in Ptychogastria polaris Allman,
1878 (Panteleeva et al. 1999).

Through the courtesy of Peter Schuchert of MHNG, the 16S and COI sequences of Glaciambulata
neumayeri gen. et sp. nov. will be published on GenBank, once both the generic and specific names
become available.

Ecology

Individuals were encountered attached upside down to the ice disks of the lowermost stratum of the sub-
ice platelet layer. Their distribution was patchy, ranging from areas devoid of animals to densities of up to
200 individuals/m?. The uppermost, filiform tentacles were typically extended into the underlying water
column, undulating under the impact of water motion, while their adhesive counterparts were firmly
attached to the ice discs. The medusae could only be relocated from the ice by melting the substratum.
Their mouths were stuck out towards the ice disks, and it is likely that the animals feed by grazing on
algae and bacteria. The animals appeared to be incapable of swimming as they would sink immediately
when detached from their ice disks. A perceptible movement, i.e. crawling, was not observed in situ, but
was nevertheless evident in aquaria, where individuals held for other purposes changed positions within
the tanks overnight.

10



GALEA H.R. et al., Glaciambulata neumayeri gen. et sp. nov., a new Antarctic trachymedusa

Distribution

Known only from Atka Bay, eastern Weddell Sea (present study).
Genus Ptychogastria Allman, 1878

Pectyllis Haeckel, 1879: 265.
Pectanthis Haeckel, 1879: 267.

Pectyllis — Haeckel 1881a: 9; 1881b: 10.
Pectanthis — Haeckel 1881a: 17; 1881b: 19.

Diagnosis

Crawling ptychogastriid medusae with swimming capabilities; with dome-shaped, marginally-“lobed”
umbrella, and eight-lobed manubrium, giving rise to as many mesenterial partitions of the subumbrellar
cavity; mouth quadrangular, with simple lips; eight radial canals; centripetal canals either present or
absent; eight pairs of gonads confined to the sides of the manubrial lobes; tentacles filiform and adhesive,
occurring simultaneously and arranged in clusters around the bell margin; velum broad; 16 free, ecto-
endodermal statocysts (2 per octant).

Remarks

The diagnoses given by Bouillon & Boero (2000) and Bouillon et al. (2006) are broadened again, so as
to include the shape of the umbrella, the presence/absence of centripetal canals, and the presence of a
velum, as Allman (1878) and/or Mayer (1910) did earlier.

As underlined by Mayer, the «differences between the genera “Pectyllis,” “Pectis,” and “Pectanthis,”
as defined by Haeckel, are so slight as to appear of specific rather than of generic value». Indeed,
Haeckel (1879) distinguished Pectis (type species Pectis antarctica) from both Pectanthis (type species
Pectanthis asteroides) and Pectyllis (type species Pectyllis arctica) through the presence of centripetal
canals. In contrast, the tentacles were described as arranged in distinct groups in Pectanthis, and forming
comparatively more contiguous groups in both Pectis and Pectyllis.

Similarly, Browne (1903) acknowledged earlier that “When Pectis antarctica and Pectanthis
asteroides have been again examined it may be found that one genus with three species will be quite
sufficient”. However, it will be shown at the end of this paper that the former species does not belong
to Ptychogastriidae, but to a different family of Trachymedusae, viz. Rhopalonematidae Russell, 1953.

Key to species:

1. Centripetal canals absent .............ccoovveiiiiiiiiiiiiieieiennns, P. asteroides (Haeckel, 1879)
— Centripetal canals present ..............cccoeveevesviiieieeeseee v vve vee eeneev e oo P polaris Allman, 1878

Ptychogastria asteroides (Haeckel, 1879)
Fig. 4A-B

Pectanthis asteroides Haeckel, 1879: 267.

Pectanthis asteroides — Haeckel 1881a: 17, pls 7-8; 1881b: 20, pls 7, 8. — Browne 1903: 25, 26, 29. —
Maas 1906a: 492. — Bigelow 1909: 311. — Vanhoffen 1912: 386. — Beyer 1959: 126-130.

Ptychogastria asteroides — Mayer, 1910: 374. — Thiel 1932b: 478. — Kramp 1947: 5; 1957: 46; 1959:
180, 205, 223, 226; 1961: 241; 1968: 174. — Picard 1955: 68. — Bouillon 1985: 202. — Boero &
Bouillon 1993: 266. — Gili et al. 1998: 116, 126, 129, 131, 132; 1999: 232, figs 6-7; 2000: 1517,
1526. — Bouillon & Boero 2000: 68. — Bouillon et al. 2000: 92; 2004: 240, fig. 152A—C; 2006: 112.
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Fig. 4. — A-B. Ptychogastria asteroides (Haeckel, 1879). A. Lateral view of a medusa. B. Portion of
umbrella margin showing the arrangement of tentacles. — C—E. Ptychogastria polaris Allman, 1878.
C. Medusa in lateral view. D. Oral view of half of the medusa, showing the arrangement of the marginal
tentacles. E. Portion of the bell margin, greatly enlarged. — F—G. Tesserogastria musculosa Beyer,
1959. Medusa in lateral (F) and oral (G) aspects. [A, B redrawn after Gili ez al. (1999); C, E redrawn after
Panteleeva et al. (1999); D redrawn after Haeckel (1881b); F, G redrawn after Hesthagen (1971)]. Scale
bars: A, B=1500 um; C =3 mm; E =2 mm.
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Description

Umbrella 1-2 mm high and 4-5 mm wide, dome-shaped in a contracted state, and comparatively flattened
when relaxed. Mesoglea relatively thin, giving rise to a small, blunt, apical projection. Exumbrella with
16 radiating ribs (8 perradial and 8 interradial) alternating with as many grooves, giving the margin a
“lobed” appearance. Each umbrellar “lobe” bears a group of 12—16 solid tentacles arranged in a few,
horizontally stacked rows; the three large, uppermost tentacles filiform, borne on a conical projection
enveloping their bases; projection crowded with irregular, refringent, likely mineral inclusions, as well as
with stenoteles; additional tentacles of two types, filiform and adhesive; surface of all filiform tentacles
covered with successive rings of spherical stenoteles of varied sizes; adhesive tentacles with a few,
scattered stenoteles, ending distally in adhesive pads; a total of 200-260 tentacles per medusa. A free,
pendant statocyst in middle of each umbrellar lobe, below the lowest row of tentacles; short, club-shaped,
with single, spherical to elliptical statolith. Manubrium about half the length of the subumbrellar cavity;
quadrangular proximally and eight-lobed towards middle; mouth with four simple lips crowded with
mainly large stenoteles and granular, gland cells. Eight radial canals, bound to the wall of the manubrium
through 8 shelf-like mesenteries, connect to the ring canal; centripetal canals absent. A continuous ring
of nematocysts below the groups of tentacles. Velum thick and broad. Eight pairs of ovoid gonads on
either side of the manubrial lobes; members of a pair separated through a mesentery. Cnidome: only
stenoteles in two size classes reported to date. Color: perradial ribs of exumbrella purple-red, expanding
distally into an ovoid spot of the same color; umbrella margin between the groups of tentacles yellowish;
manubrium gold-yellow; tentacles translucent-yellow; adhesive disks red; gonads red.

Remarks

The tentacles of this medusa were described and illustrated by Haeckel (1881a, 1881b) as hollow,
which made Kramp (1947) doubt about its affinities with the genus Ptychogastria. Later, Picard (1955)
found the species again and stated that all its tentacles were solid. Haeckel also noted that “all sixteen
[exumbrellar] ribs are tipped with nematocysts”, but his statement was subsequently invalidated by Gili
et al. (1999).

The shape of the manubrium, as well as the position of gonads in Haeckel’s (1881b) account, is highly
contradictory. In the legend of his fig. 1 (pl. 7), he stated: “In the middle [,] the golden-yellow base of
the stomach with the surrounding corona of red genitalia shines through the umbrella” and, indeed, a
pair of gonads is illustrated on either side of an eight-lobed manubrium. A similar condition is seen in
his pl. 7 fig. 3. In contrast, his fig. 2, from the same plate, depicts a quadrangular manubrium and eight
pairs of gonads originating from the proximal parts of the radial canals, thus apparently fitting the rather
imprecise diagnosis he gave of the species (p. 20): “Eight egg-shaped genitalia in the proximal half of
the radial canal (sic/), encircling the basis of the stomach in the form of an eight-rayed star, and halved
by long radial mesogonia”. However, Haeckel (1881b: 23) seems to clarify his observations by stating
the following: “The eight genitalia [...] surround the basis of the stomach like an eight-rayed star”.
Although not making specific comments, a similar situation is seen in the more recent account by Gili
et al. (1999: 324, fig. 6), who figured the gonads around a rather lobed manubrium, the unambiguous
shape of which is even more evident in their fig. 7 (right drawing). It is worth noting that the manubrial
lobes in this species are less developed than in P. polaris.

In addition, the position of the marginal “lobes” of the umbrella (and, consequently, of the groups of
tentacles) seems to be erroneous in Haeckel’s account. Indeed, he placed two lobes (with their respective
tentacle groups) in each octant (pl. 7 figs 1-3), while Gili et al. (1999, fig. 7) illustrate 8 of them as
perradial, and the remaining 8 as interradial.

13



European Journal of Taxonomy 252: 1-30 (2016)

Ecology

Often recorded in both intermediate waters above submarine canyons and near the sea floor close
to the continental shelf. Owing to the most frequent occurrence of the specimens in traps placed in
intermediate waters than in those close to the bottom, lead Gili ez al. (1999) to suspect that P. asteroides
is a medusa that shows longer swimming periods compared to its congener P. polaris (see below). The
specimens obtained by Picard (1955) from 10 m depth over a Posidonia bed are suspected to have been
brought there fortuitously after a heavy sea episode. The normal bathymetric range varies between
200 m (Haeckel 1881b) and 1150 m (Gili ef al. 1999).

Distribution

Many recent records are from the northern part of the Mediterranean basin (France and Spain) (Gili et al.
2000), but the species is known to extend its distribution westwards to the Strait of Gibraltar (Haeckel
1881b).

Ptychogastria polaris Allman, 1878
Fig. 4C-E

Ptychogastria polaris Allman, 1878: 290, figs 1-3.
Pectyllis arctica Haeckel, 1879: 266.
Ptychogastria opposita Vanhoffen, 1912: 386, fig. 20, pl. 25 fig. 6.

Ptychogastria polaris — Fewkes 1888: 43. — Browne 1903: 24, pl. 4, figs 1-2, pl. 5, figs 6-8. —
Maas 1906a: 482, 492, 493, 509. — Linko 1904: 218; 1913: 11. — Broch 1907: 4, 8; 1929: 491,
fig. 6A-B. — Bigelow 1909: 301, 310; 1913: 41. — Mayer 1910: 372, fig. 212. — Vanhoffen 1912:
387. — Kramp 1914: 386387, 395-396, 398, 427, 1942: 69, fig. 21; 1943: 6; 1947: 5, pl. 1, figs 14,
pl. 6, figs 1-2; 1955: 158; 1957: 45, 98, 99; 1959: 180, 205, 209-211, 215, 221, 264, 268, 269, fig.
260; 1961: 241; 1968: 110, 148, 174, fig. 297. — Foerster 1923: 232, 264. — Kramp & Damas 1925:
316. — Tanasijcuk 1927: 362. — Runnstrom 1932: 30. — Thiel 1932a: 151; 1932b: 444. — Bernstein
1934: 9, 25. — Yashnov 1940: 112; 1948: 73, pl. 21, fig. 1A—B. — Dunbar 1942: 74. — Vibe 1950:
103. — Rees 1953: 8. — Chiu 1954: 56. — Naumov 1956: 38; 1969: 610, fig. 457. — Beyer 1959:
124, 126, 129, 130. — Hesthagen 1971: 16. — Russell 1980: 3, fig. 6. — Bouillon 1985: 202. —
Mackie 1985: 760, 761. — Stepanjants 1989: 416. — Antsulevich 1991: 41. — Larson et al. 1992:
277,282, fig. 2C. — Sirenko et al. 1996: 348. — Stiibing & Piepenburg 1998: 193, fig. 1. — Gili et al.
1999: 325. — Panteleeva et al. 1999: 372, figs 1-10. — Bouillon & Boero 2000: 68. — Miyake ef al.
2004: 40, fig. 10. — Bouillon et al. 2006: 112. — Antsulevich 2015: 715, fig. 349.

Pectyllis arctica — Haeckel 1881a: 11, pls 3, 4; 1881b: 10, pls 3, 4. — Maas 1893: 20; 1906a: 482,
492. — Levinsen 1893: 146. — Aurivillius 1896: 194; 1899: 56. — Gronberg 1898: 465. — Browne
1903: 24, 25. — Bigelow 1909: 310. — Mayer 1910: 372. — Kramp 1914: 386-387; 1957: 46. —
Beyer 1959: 128.

Ptychogastria opposita — Kramp 1947: 5; 1957: 45; 1961: 241. — Beyer 1959: 128.

Description

Umbrella dome-shaped to hemispherical, up to 12 mm high and 24 mm wide. Mesoglea moderately thick
and transparent, conspicuously thickened towards margin of umbrella. Exumbrella with 16 radiating
ribs (8 perradial and 8 interradial), alternating with as many grooves; an umbrellar “lobe” to each rib.
Manubrium vasiform, about half as long as the height of subumbrella; proximal part divided into 8
lobes, visible as an 8-rayed “star” in an apical view of exumbrella; lower part quadrangular; mouth with
four simple lips. Eight radial canals, narrow proximally when leaving the manubrium, then widening
distally and becoming very broad and flat at junction with the ring canal; the latter equally broad,
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giving rise to 8 interradial, centripetal canals, tapering gradually, and almost reaching the manubrium.
Eight mesenteries connect each manubrial lobe to the subumbrella along a radius corresponding to each
radial canal. All tentacles with solid cores, and showing a distinctive arrangement around the thickened
bell margin: 48 isolated, filiform tentacles alternate with 48 clusters of additional, smaller tentacles.
Filiform tentacles large, with triangular bases in cross section, 3 per umbrellar “lobe”, 16 out of 48 being
perradial (with respect to both radial and centripetal canals), while the remaining 32 are interradial.
Each of the 48 clusters somewhat triangular in shape and projecting slightly outwards, comprising
16-20 comparatively shorter tentacles in 5—-6 superimposed whorls; 3 upper tentacles (composing the
two aboral-most rows) filiform (rounded in cross section, tapering gradually from base to tip), lower
tentacles adhesive, with a few scattered nematocysts in epidermis, with narrow base, gradually widening
distally, where they bear an adhesive pad. All filiform tentacles very contractile, epidermis containing
numerous, successive rows of nematocysts, more densely crowded distally. Total number of tentacles
reaching as many as 700—1000 per medusa. Sixteen small statocysts, 2 in each octant, arising from the
inner side of umbrella margin, immediately below a group of adhesive tentacles; short-stalked, with
single statolith. A conspicuous, uninterrupted ring of nematocysts along the margin of subumbrella.
Velum very wide. Eight pairs of gonads, separated through mesenterial partitions, along the sides of the
8 manubrial lobes, not confined to the proximal parts of the radial canals, and not developing so as to
reach the main body of the manubrium, becoming thus in contact with each other; gonads sac-shaped,
elongated, with convoluted surface. Young medusae, 4-8 mm wide, already bear gonads and resemble
the adults, thought the number of tentacle groups may be as low as 6. Cnidome: microbasic euryteles and
stenoteles. Color: 32 red spots near margin of exumbrella, subumbrella light pink, gonads milky-white
to orange, manubrium bright pink to deep red, mesenteries milky-white.

Remarks

According to Kramp (1955), when Haeckel (1879) described his Pectyllis arctica, “he was not aware
that in the previous year it had been described by Allman as Ptychogastria polaris”. Haeckel (1881b),
after examining “an incomplete specimen” of Pt. polaris in the British Museum, reached the conclusion
that it “appears closely related” to his Pe. arctica. Later, Browne (1903), upon reexamination of the type
of Pt. polaris, found it in perfect agreement with Pe. arctica, and included the latter in the synonymy of
Allman’s species, an opinion followed later by all subsequent authors.

Though not providing a real description, Vanhoffen (1912) introduced the binomen Pt. opposita for
southern specimens of a medusa “that do not markedly differ from the northern P. polaris”, not excluding
that “the two species will eventually prove identical”, the main argument for keeping them distinct
being the considerable remoteness of their respective areas of distribution. Kramp (1947), too, although
acknowledging their great morphological similarities, kept them provisionally distinct for the same
reason. He, however, was subsequently able to identify as P. polaris specimens from the South Shetland
Islands, reaching the conclusion that P. opposita could be confidently sunk into synonymy of Allman’s
species (Kramp 1957).

Miyake et al. (2004) provided beautiful photographs of the medusa in situ, in both dorsal and ventral
aspects. Panteleeva et al. (1999) gave comprehensive data on the cnidome composition of medusae from
both the Pacific and Barents Sea.

The tentacle arrangement, as noted by Haeckel (1881b) “is very regular and peculiar. Each of the
sixteen marginal lobes bears a principal group, composed of three larger sucking cups [=bases of broken
filiform tentacles] and three triangular sucking-plates alternating with them, and in each sucking-plate
we can distinguish sixteen to twenty sucking-cups [=mainly adhesive tentacles] of different sizes”. Their
arrangement is well illustrated by Haeckel in his PI. 3, but his account is somehow misleading: there
are, indeed, 3 large filiform tentacles within each umbrellar “lobe”, but the number of groups of smaller
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tentacles alternating with them is only 2, while additional groups are common to every two adjacent
umbrellar “lobes”. Panteleeva et al. (1999, fig. SA—C) provided additional illustrations of the tentacular
arrangement, supporting the accuracy of Haeckel’s drawings.

It should be also noted that Allman’s (1878) account (“Each tentacle corresponds to one of the notches
which separate the marginal lobes”) is equally erroneous with respect to the arrangement of tentacles. In
fact, as stated above, 16 out of the 48 large, filiform tentacles are perradial, or the umbrellar notches are
interradial; consequently, within each notch, there is a group composed of shorter, filiform and adhesive
tentacles.

Ecology

This is an epibenthic species, spending the majority of its time attached to the sea floor (Panteleeva et al.
1999), occasionally being involved in short (ca 15 seconds) swimming episodes (Larson et al. 1992). It
forages not only on sediment (Larson et al. 1992; Stiibing & Piepenburg 1998; Panteleeva et al. 1999),
but also on hard substrates (Miyake et al. 2004). According to Panteleeva et al. (1999), P. polaris is
definitely a cold-water species. Its bathymetric range of occurrence is between 10 m (Kramp 1947) and
2500 m (Stepanjants 1989).

Distribution

A mainly boreal-arctic species (Panteleeva et al. 1999), sporadically recorded from other locations
around the world, such as Monterey Bay, California (Larson et al. 1992), Japan (Miyake et al. 2004),
and Antarctic to subantarctic waters (Kramp 1957 and Vanhéffen 1912, respectively).

Genus Tesserogastria Beyer, 1959

Diagnosis

Crawling medusae with swimming capabilities; umbrella bell-shaped, margin thickened, provided with a
great number of solid, filiform tentacles inserted at varied levels, apparently not forming distinct rows or
clusters; manubrium cross-shaped, with four perradial lobes; gastric peduncle, pouches and mesenteries
absent; 8 radial canals join the broad ring canal; centripetal canals absent; four pairs of elongated gonads,
one to each manubrial lobe; velum well-developed; 8 free, ecto-endodermal statocysts (2 per octant).

Remarks

The absence of both mesenteries and adhesive tentacles, as well as the shape and position of the gonads,
immediately distinguish this genus from both Glaciambulata gen. nov. and Ptychogastria Allman, 1878.

Tesserogastria musculosa Beyer, 1959
Fig. 4F-G

Tesserogastria musculosa Beyer, 1959: 122, pls 1- 2.

Tesserogastria musculosa — Hesthagen 1971: 3, figs 2—10. — Bouillon 1985: 202. — Larson et al. 1992:
284. — Bouillon et al. 2006: 112.

Description

Umbrella bell-shaped, about as high as broad (up to 2.5 mm), with a small, blunt, apical projection
surrounded by a circular depression. Exumbrella devoid of radial ridges. Mesoglea rather thin,
comparatively thickened at margin, accommodating a belt of chordal cells on which the tentacles insert.
Over 300 tentacles, inserted at 3—5 superimposed levels, apparently not forming distinct rows or clusters;
solid, core composed of a single row of chordal cells; proximally constricted, leaving tear drop-shaped
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scars when shed; blunt-ended to pointed distally, and there devoid of adhesive pads; nematocysts evenly
dispersed in epidermis, except for the distal tip, where they are comparatively crowded. Manubrium
cross-shaped (four perradial lobes are distinguishable), except proximally where it assumes an octagonal
shape at the origin of the radial canals; relatively long, though devoid of a peduncle, and extending
somewhat beyond the bell margin; mesenteries absent; mouth square, with four simple lips provided
with ciliated cells in the epidermis. Eight radial canals with rounded cross sections connect to the broad
ring canal, elliptical in cross section, longer axis oral-aboral; centripetal canals absent. A conspicuous
nematocyst ring on lower side of umbrella margin. Velum extremely broad and strong. Eight slender,
elongated gonads, in four perradial pairs; one pair confined to each manubrial lobe. Eight small, short-
stalked, interradial statocysts with single, spherical statoliths; one statocyst in each octant. Cnidome:
almost spherical stenoteles [(7-8) x (6—7) um], tear drop-shaped microbasic euryteles [(4—7) x (3—
5) um], and atrichous isorhizas (ca 2 pm); the capsules occur in both tentacles and the marginal ring.
Color: umbrella translucent, with white to yellow epidermal spots at junction of radial canals with the
ring canal.

Remarks

Although the tentacles were described as “not arranged in distinct rows, nor in clusters” around the
bell margin, Beyer (1959) acknowledged that “It is possible, however, to trace some repetition in the
arrangement, and this makes 48 groups [...]. The pattern is thus not quite unlike that of Ptychogastria
polaris Allman [...]”. However, no further details were given relative to the position of these groups
with respect to the radial canals. Their presence, if confirmed again, would not be surprising, given
that more or less distinct groups of tentacles can be found in both Ptychogastria and Glaciambulata,
the sole marked difference in this respect being the total absence of tentacles with adhesive pads in
Tesserogastria. Though no such structures have been observed, “The amount of debris so frequently
found to be sticking to the tentacle ends indicate that they are adhesive” (Beyer 1959). The so called
adhesion is, most probably, due to the crowded condition of the nematocysts in the tentacle tips (Beyer
1959), and the possible glutinant nature of some of them (Hesthagen 1971).

The development from the egg, and the behavior of the medusa were thoroughly documented by
Hesthagen (1971).

Ecology

A soft bottom species, never captured in plankton nets or vertical hauls (Beyer 1959). The medusae
move extremely slowly, and have never been observed to swim in captivity, unless they were forced
to do so and, in this case, their swimming was jerky. Specimens of this species have been collected
between 60-350 m (Hesthagen 1971).

Distribution

Only known from the Norwegian coast of the North Sea, between Bergen and Oslo (Hesthagen 1971).
Family Rhopalonematidae Russell, 1953
Genus Pectis Haeckel, 1879

Pectis Haeckel, 1879: 266; 1881a: 12; 1881b: 14.
Voragonema Naumov, 1971: 13 (syn. nov.).

Voragonema — Bouillon & Boero 2000: 69, 73. — Bouillon et al. 2006: 113, 121. — Antsulevich 2015:
717-718, 727, 773.

17



European Journal of Taxonomy 252: 1-30 (2016)

Diagnosis

Rhopalonematid medusae with dome-shaped umbrella; exumbrella with numerous, fine, meridional
ridges; subumbrella pigmented; with gastric peduncle; manubrium with or without outer gastric pouches;
mouth with 4 simple lips; 8 radial canals connect to the ring canal, the latter giving rise to a varied number
of regularly- or irregularly-shaped centripetal canals; 8 narrow, elongated gonads, distally pendant, on
the radial canals; tentacles very numerous, in superimposed rows, of two types: outermost large and
solid, and innermost thinner, shorter and hollow; statocysts numerous and free.

Remarks

When Haeckel (1879) described the genus Pectis, he notably emphasized the “eight genitalia in the
course of the eight radial canals, between which blind centripetal canals run from the annular canal”.
It will be shown in the next section that its type species, P. antarctica Haeckel, 1879, shows all the
distinctive characters of the genus Voragonema Naumov, 1971, and in particular of V. laciniata Bouillon
etal.,2001.

Reversal of precedence (ICZN Art. 23.9) for the generic name cannot be applied for the following
reasons: the senior synonym, Pectis, has been used as a valid name after 1899 (e.g., Browne 1903: 29),
so Art. 23.9.1.1. is not fulfilled; the junior synonym, Voragonema, has been used, to our knowledge,
in only 22 out of the 25 published works etc., required to meet the conditions of Art. 23.9.1.2. The
presumed valid name appears in: Naumov (1971), Bouillon (1985), Beliaev (1989), Larson & Harbison
(1990), Larson et al. (1991), Bouillon (1993), Gili et al. (1998), Bouillon & Boero (2000), Bouillon et
al. (2001), Thuesen (2003), Bouillon et al. (2006), Stepanjants et al. (2006), Stepanjants (2007), Pagés
et al. (2007), Hosia et al. (2008), Lindsay & Miyake (2009), Lindsay & Pagés (2010), Zeidler (2012),
Antsulevich (2015), Chen et al. (2015), Jamieson (2015), and Minemizu et al. (2015).

Consequently, the genus Pectis is taken as valid, and Voragonema is included in its synonymy. Presently,
the genus contains four species, namely: P. antarctica, P. pedunculata (Bigelow, 1913), P. profundicola
(Naumov, 1971), and P. tatsunoko (Lindsay & Pages, 2010).

The diagnosis given above is based on that provided by Bouillon ef al. (2006) for the genus Voragonema
Naumov, 1971, and it is broadened so as to include the bell shape, the presence of meridional ridges on
the exumbrella, the colored subumbrella, the shape of the gonads, and the types of marginal tentacles.

The gastric pouches are recognized as specific rather than generic features. Indeed, they are present in
P. antarctica, but are lacking in both P. pedunculata and P. tatsunoko. It is unclear whether the eight
wavy manubrial ridges reported by Naumov (1971) in P. profundicola represent the same anatomical
structures.

Several authors (Bouillon et al. 2001; Lindsay & Pagées 2010) drew attention to several supposed
“peculiarities” exhibited by the type species of the genus Voragonema, V. profundicola, notably:

1) the apparent lack of pigmentation of its subumbrella. Indeed, besides the transparent umbrella, the
brown manubrium, and the colorless radial canals and tentacles, Naumov (1971) did not make any
specific reference to the pigmentation of the subumbrella, though he stated that the colors exhibited by
his species were typical of deep-water medusae. It is likely, however, that the color of the subumbrella
in these species fades over time, as remarked on by Bigelow (1913) in P. pedunculata: “the pigmentation
covered the entire subumbrella, though now it is intact over occasional patches only”. On the other
hand, some species, such as P. fatsunoko, may be only lightly pigmented in life (“subumbrella pale rose-
orange”, Lindsay & Pagées 2010), and the color of fixed specimens changes to nearly white-opaque (see
Fig. 2A in their paper).
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2) the lesser number of marginal tentacles (ca 500, Naumov 1971), compared to that of P. antarctica
(1000-1200), P. pedunculata (1000-2000), and P, tatsunoko (ca 1050) (Lindsay & Pagés 2010). However,
it should be noted that the type of P. profundicola was a young, immature specimen, measuring only 1
cm high and 1.5 cm wide (Naumov 1971), while much larger individuals were obtained for P. antarctica
(30 mm high and 35 mm wide), P. pedunculata (up to 31 mm high and 41 mm wide), and P. tatsunoko
(14 mm high and 19 mm wide) (Lindsay & Pagés 2010). Since it is acknowledged that tentacles are
added continually to the bell margin during the growth of the medusa, it is not surprising for there to be
a lesser number in younger individuals compared to more aged ones.

3) the lack of gonads in the type. It is highly improbable that the gonads of this rhopalonematid medusa
are formed elsewhere than along the radial canals.

The genus Pectis is immediately distinguished from its allies Benthocodon Larson & Harbison, 1990,
Crossota Vanhoffen, 1902, and Vampyrocrossota Thuesen, 1993 through the presence of centripetal
canals arising from the ring canal. It shares the presence of exumbrellar furrows with both Crossota and
Vampyrocrossota, the occurrence of a gastric peduncle with Benthocodon, and the presence of statocysts,
again, with Crossota.

Pectis antarctica Haeckel, 1879
Fig. 5, Table 2

Pectis antarctica Haeckel, 1879: 266.
Voragonema laciniata Bouillon et al., 2001: 841, figs 4-5 (syn. nov.).

Pectis antarctica — Haeckel 1881a: 13, pls 5-6; 1881b: 15, pls 5-6. — Browne 1903: 29. — Maas
1906a: 484. — Kramp 1957: 46. — Beyer 1959: 128.

Ptychogastria antarctica — Maas 1906a: 493; 1906b: 19. — Mayer 1910: 375. — Vanhoften 1912:
386. — Thiel 1932b: 478. — Kramp 1947: 5; 1957: 46; 1961: 241; 1968: 111, 174. — Bouillon &
Boero 2000: 68. — Bouillon et al. 2006: 112.

Voragonema laciniata — Lindsay & Pages 2010: 36-37.

Remarks

According to Haeckel (1879, 1881a, 1881b), Pectis antarctica is a hydromedusa exhibiting the following
characters: 1) bell nearly hemispherical; 2) exumbrella finely ribbed radially; 3) mesoglea moderately
thick in the upper half, and comparatively thinner in the lower half; 4) eight radial canals connecting
with the ring canal, the latter giving rise to 11-13 centripetal canals in each octant; 5) eight ovoid,
convoluted gonads, extending along the proximal half of the radial canals; 6) a quadrangular manubrium
provided with 8 pairs of outer, hollow, hemispherical pouches; 7) a strong, muscular velum; 8) a great
number of solid marginal tentacles not arising in distinct clusters, but showing a certain regularity in
their arrangement around the bell margin; 9) a continuous ring of nematocysts between the velum and
the lowest row of tentacles; 10) the occurrence of a number of free, small, club-shaped statocysts with
single, spherical statoliths.

In light of these characters, especially the presence of centripetal canals, also found in Ptychogastria
polaris Allman, 1878, Maas (1906a) transferred Haeckel’s species to the genus Ptychogastria Allman,
1878. He acknowledged only “relative” differences in the arrangement of the marginal tentacles, and
noted a remarkable reduction of the “mesenteries” (sic/) compared to both Pt. polaris and Pt. asteroides
(Haeckel, 1879).
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Fig. 5. — Pectis antarctica Haeckel, 1879. A—B. Medusa in lateral (A) and oral (B) views. C. Longitudinal
section through the manubrium. D. Lateral view of the manubrium showing the outer, gastric pouches.
E. Lateral view of Voragonema laciniata Bouillon et al., 2001. F—G. Manubrium of V. laciniata in oral (F)
and lateral (G) views. [A—D redrawn after Haeckel (1881b); E-G redrawn after Bouillon et al. (2001)].
Scale bars: A, B,E=1cm; F, G=5 mm.
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Table 2 (continued on next page). Morphological comparison between the nominal species Pectis
antarctica Haeckel, 1879 and Voragonema laciniata Bouillon et al., 2001.

P. antarctica Haeckel, 1879

V. laciniata Bouillon et al., 2001

References

Distribution

Umbrella

Gastric
peduncle

Canal system

Manubrium

Haeckel (1881b)

60°52" S, 80°20" E (500—600 km off eastern
Antarctica)

Dome-shaped to “almost hemispherical; about
1'% times as broad as high”, ca. 24 mm high
and 36 mm wide

“Exumbrella finely radially ribbed”

“The gelatinous substance of the umbrella
[...] is nearly of equal thickness in the upper
aboral half of the umbrella”; “much thinner in
the lower oral half, hardly one-fourth or one-
fifth as thick as in the upper half”

“The ectodermal epithelium of [...] the
subumbrella consists of cells of dark brown
pigment”

“The underlying annular system of the
subumbrella forms numerous compact
circular folds”

The mesoglea “is very much thickened in the
centre of the apex, and projects into the fundus
of the gastral cavity in the form of a short,
conical, gelatinous appendage”

“The eight radial canals [...] which run from
the basis of the stomach to the umbrella
margin, and there open into the circular canal,
as well as the circular canal itself [...], and the
blind centripetal canals proceeding from it,
are not cylindrical tubes, but flattened band-
like vessels which are sharply distinguished
by then milk-white colour from the dark
violet subumbrella”; “11-13 blind radial
canals (3 larger and 8-10 smaller) between
each two radial canals [...] have the form of
a pointed equilateral triangle”; “number and
arrangement [ ...] not perfectly regular”

“The central oesophagus hangs down from
the fundus of the umbrella cavity till past the
middle of it in the shape of a quadrangular
tube [...]”

“Oral cavity with with 8 pairs of hemispherical
side pouches”. “These form hemispherical, or,
more properly, semioval evaginations of the
gastral wall, and hang together in pairs in such
a way that eight pairs appear as oral bifurcated
terminal shoots of the eight gastral grooves”

Bouillon ef al. (2001), Lindsay & Pagés (2010)
Weddell Sea, Antarctica

Dome-shaped to hemispherical, almost as high
(30 mm) as wide (35 mm)

Exumbrella transparent, with numerous fine,
meridional ridges

Mesoglea 4 mm thick in the apex, thinning out
towards umbrella margin

Subumbrella dark red-brownish colored

Musculature of subumbrella consisting of both
circular and crossed oblique-radial muscles

Large, circular from above and slightly octagonal
from the subumbrellar cavity

8, white-cream colored, straight; peduncular
part 5 mm long and 1.5 mm wide; proximal half
of the subumbrellar part narrow, 0.5 mm wide,
distal half broader, 1.3 mm wide. Ring canal
wide, giving rise to 11-13 conically-shaped,
irregular in length and width, centripetal canals
in each octant

Short, broad, square, slightly longer than the
peduncle, with thick muscular walls. Gastric
peduncle and manubrium taken together about
half the height of the sumbumbrella cavity.

Manubrial  cavity divided into eight
longitudinally folded gastric pouches that open
into the radial canals. The presence of septal
pouches presumably increases the absorption
surface of the endoderm.
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P. antarctica Haeckel, 1879

V. laciniata Bouillon et al., 2001

Gonads

Nematocyst
ring

Velum

Tentacles

Statocysts

“Oral margin fleshy and thickened, quadrate,
with four radial oral tentacles” (sic/). “These
folds are divided into four interradial groups
by four perradial longitudinal muscles, ending
in the four short heart-shaped oral lobes”

“The eight genitalia [...] are wide, folded,
thick-walled pouches, which occupy the
proximal half of the radial canals”

“Umbrella margin, thickened into a roll”

“The velum [...] is distinguished by a
very unusual development of the muscular
system”, and is characterized by the presence
of “numerous highly-developed circular
folds”. “The breadth of the velum is so great
that when fully extended it can probably close
the entire umbrella cavity like a sphincter”

“The numerous sucking-cups (sic/) form 6
to 8 alternating rows placed one above the
other on the umbrella margin; in each of the
thirty-two small groups, which have an almost
rhomboidal outline, they are placed in 5 to 6
diagonal rows, each with 4 to 5 tentacles”;
“about a thousand”.

Types, shapes and arrangement
illustrated in Haeckel’s PI. 3 Fig. 12.

well-

“The auditory clubs (sic/) [...] lie on the
axial side of the umbrella margin, under the
insertion of the velum, inside the lowest row
of tentacles. After most careful search, I was
only able to discover two or three of them,
very small”

Mouth with four prominent, elongated perradial
lips, and swollen interradial edges

8, extending along the proximal half of the
radial canals; flattened, with distal part free and
slightly pendant

Bell margin thickened by a conspicuous ring of
cnidocysts

Wide, with marked circular muscles

About 1200 per medusa, ca 150 per octant,
superimposed in 5—-6 rows; their size increases
from the adaxial to the abaxial side

2 types of tentacles: solid, with adnate base in
the outermost row, and shorter and thinner in the
innermost rows

Numerous, free, placed among the marginal
tentacles; with single, large statoliths

According to Browne (1903), the type specimen of Pe. antarctica “had been thoroughly dissected by
Haeckel and just a few pieces placed back into a bottle”, an observation later confirmed by Kramp
(1957), who added that the “tiny fragments [...] give no idea of the original appearance of the medusa”.

Earlier, Kramp (1947) acknowledged that “Ptychogastria antarctica (Haeckel) differs too much from
P. polaris to be placed in the same genus, or even in the same family”. Later, he added: “if Haeckel’s
account [...] is correct, this species is entirely different from P. polaris (including opposita)” (Kramp
1957). He noted that “the numerous and closely packed tentacles were not arranged in groups as in P,
polaris. The ring of tentacles seems to be homogenous, equally thick and dense”.

Although his remark is entirely justified, a couple of morphological features resulting from Haeckel’s
(1881b) account are noteworthy:
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1) unlike Ptychogastria, the gonads of which occur in pairs on either side of the manubrial lobes, those
of Pe. antarctica are not only confined to the radial canals, but they also exhibit a radically different
shape, being “wide, folded, thick-walled” and slightly pendant distally (Haeckel 1881b: pl. 5 fig. 2);

2) the mesoglea of Pe. antarctica is “very much thickened in the centre of the apex, and projects into
the fundus of the gastral cavity in the form of a short, conical, gelatinous appendage”, leaving no doubts
that this corresponds in fact to a gastric peduncle, even though the illustrations given by Haeckel (1881b:
pl. 5 figs 2, 4) are misleading.

It is realized that, taken together, the morphological characters displayed by Pe. antarctica are distinctive
features of the genus Voragonema Naumov, 1971. Among the four species assigned to it (see Lindsay &
Pages 2010), V. laciniata Bouillon et al., 2001, originating from the Weddell Sea, shows striking
resemblances with the present species, and both are thought to be coterminous.

Table 2 compares all morphological characters assigned by Haeckel (1881b) to his Pe. antarctica with
those provided by Bouillon ez al. (2001) for their V. laciniata. 1t is, however, acknowledged that several
morphological features described by Haeckel are a matter of debate. For example, the shape of the
umbrella is rather peculiar, and it may represent an artifact resulting from a strong contraction during the
hauling and/or fixation of the type material, as already suggested by Vanhoffen (1912). Indeed, a similar
shape is assumed post-collection and fixation by the medusae of P, tatsunoko (Lindsay & Pages 2010,
Fig. 2A-B). In addition, a strong contraction of the umbrella would explain the presence of the “thirty-
two more prominent ribs towards the margin” reported by Haeckel.

The “eight narrow mesogonia” apparently occurring in Pe. antarctica represent, with little doubt, nothing
more than the proximal parts of the gonads. The observation that the tentacles are “rather arranged in
eight larger and thirty-two smaller groups” (Haeckel 1881b) around the umbrella margin, is possibly
not totally unfounded. Indeed, Lindsay & Pages (2010) noted a “regular pattern” in the arrangement of
tentacles in P. tatsunoko, and it is quite possible that a similar situation may occur in Haeckel’ species
as well.

Last but not least, Haeckel’s statement that “All the tentacles of this genus are solid; their endodermal
axis consists of large, clear chordal cells which are sometimes placed in a discoid row one behind the
other” is more problematic in its interpretation. Indeed, we cannot be sure whether or not Haeckel made
sections through both the large, outermost and the shorter, innermost tentacles, given that only the latter
are reportedly hollow in Pectis (Lindsay & Pages 2010, as Voragonema). It has been proved, indeed, that
Haeckel’s observations on the hollow nature of the tentacles of Pt. asteroides were totally unfounded
(Picard 1955), even though he provided an illustration (Haeckel 1881b: pl. 7 fig. 4), of apparently
irrefutable evidence, to support his statement. It is also interesting to note that Bouillon ef al. (2001)
noted only hollow tentacles in P. laciniata, although it was shown that two types, solid and hollow, occur
in this species (Lindsay & Pages 2010).

Reversal of precedence for the specific name could not be applied for the following reasons: the senior
synonym, antarctica, has been used several times as a valid name after 1899 (see synonymy), so the
conditions relative to Art. 23.9.1.1. are not met; the junior synonym, laciniata, has been used only five
times in the literature (Bouillon ef al. 2001, 2006; Stepanjants et al. 2006; Lindsay & Pages 2010;
Mahuzier & Sylvestre 2016), instead of at least 25 times, and Art. 23.9.1.2. is not fulfilled.

Consequently, prevailing usage of laciniata could not be maintained, and this name should be assigned

to synonymy with antarctica. For a modern description of this species, refer to Bouillon ez al. (2001, as
V. laciniata).
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Ecology

Almost nothing, except for the depth range of its habitat, is known about the ecology of this species. It
was recorded from 1583 m (Bouillon et al. 2001) and ca 2300 m (Haeckel 1881b).

Distribution

Recorded so far from two localities, one situated 500-600 km off eastern Antarctica (60°52’ S, 80°20° E;
Haeckel 1881b) and the other in the Weddell Sea (73°27.5” S, 22°43.1” W; Bouillon et al. 2001).

Discussion

Anew hydromedusa is described based on specimens from western Antarctica. Some of its morphological
features, viz. the number of radial canals, the number and arrangement of gonads, the lack of a gastric
peduncle, the numerous tentacles occurring in superimposed rows, and the presence of free statocysts,
place it within the family Ptychogastriidae Mayer, 1910. Unlike both Ptychogastria Allman, 1878 and
Tesserogastria Beyer, 1959, this medusa has a flattened, watch glass-shaped umbrella, and is devoid
of a velum. These features justify the creation of a new, presently monotypic genus, Glaciambulata, to
accommodate these new character combinations.

The revision of the genus Ptychogastria provided herein demonstrates that Pectis antarctica Haeckel,
1879, a species assigned to it by a number of authors, does not belong here. Indeed, its finely ribbed
exumbrella, the pigmented subumbrella, the presence of a gastric peduncle and of centripetal canals,
the number and arrangement of gonads, the types and arrangement of the marginal tentacles, and the
occurrence of free statocysts, are characters of the contemporary rhopalonematid genus Voragonema
Naumov, 1971. Moreover, it is demonstrated that V. laciniata Bouillon et al., 2001 is coterminous with
P. antarctica, thus clarifying the morphology and the taxonomic status of this poorly-known species,
137 years after its discovery. The binomen Pectis antarctica is retained in light of the Principle of
Priority of ICZN.
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