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Summary. Seven species of medusae were collected using
scuba equipment in neritic waters of McMurdo Sound,
Ross Sea, Antarctica. Two species dominated, the narco
medusa Solmundella bitentaculata and the scyphomedusa
Diplulmaris antarctica. Two new taxa were found. Leuckar
tiara brownei n. sp., a pandeid anthomedusa, has gonads
with two major longitudinal folds in the interradii and
several smaller perradially directed folds. Besides four large
perradial tentacles, it has up to 28 short "rudimentary"
tentacles. This is the first report of this genus from the
Southern Ocean. Benthocodon hyalinus n. gen., n. sp., a
rhopalonematoid trachymedusa, has 8 linear to sinuous
gonads on the radial canals. The tubular manubrium is
attached to a gastric peduncle. The tentacles are numerous
(about 8(0) and grow successively. This is the second
reported trachymedusa from the Ross Sea. Solmundella
buentaculata ate the thecosome pteropod Limacina helicina.
Diplulmaris antarctica medusae fed on the gymnosome
pteropod Clione antarctica and on L. helicina. The hyperiid
amphipod Hyperiella dilatata, mostly females. was seen
attached to the exumbrellas of both D. antarctica and S.
bitentaculata. Up to 54 amphipods were seen on each D.
antarctica medusa. The amphipods did no visible damage
to the medusae.

Introduction

Medusae can be a conspicuous part of the Antarctic
pelagic fauna. Several species, e.g. Desmonema glacialis
Larson, 1986 and St yqiomedusa gigantea (Browne, 1910)
reach a diameter of 0.5 to 1 m and wet weights of 90 kg
(Harbison et al. 1973; Larson 1986), however most South
ern Ocean medusae are small. Elsewhere, these predators
are important as consumers of mesozooplank ton but little
is known about their biology in Antarctic waters.

Approximately 60 species of hydromedusae and 23
species of scyphomedusae have been reported from the

• Present address: Woods Hole Oceanographic Institution. Woods
Hole, MA 02543. USA

Southern Ocean (O'Sullivan 1982; Larson 1986). There
have been few studies of the medusan fauna of the Ross Sea
and only 12 hydromedusae species and 7 scyphomedusae
species are known (Table 1). These are about equally
divided between neritic and oceanic species. Most of these
species were described by Browne (1910) who studied the
small but very important medusan collection made by the
British National Antarctic Expedition (1901 to 1904) in
McMurdo Sound and off Cape Adare. More recently,
Larson (1986) reported on the extensive Southern Ocean
scyphomedusae collection made by the R V Eltanin (1962
to 1968), some of which was from the Ross Sea. Additional
McMurdo Sound scyphomedusae were collected by Stan
ford University Operation Deep Freeze (1958 to 1961)
from beneath the ice. Most recently, Foster (1989) men
tioned collecting several hydromedusae species near
McMurdo Station, including the possible collection of
Laodicea pulchra Browne, 1902, which was previously
unreported from the Antarctic. Herein, we describe a
recent collection of medusae from McM urdo Sound,
including descriptions of two new species and some obser
vations on their biology.

Materials and methods

Medusae were hand-collected in jars at several locations in
McMurdo Sound (near McMurdo Station, 77' 50'S 167' 30'£; near
Cape Roberts. 77' 03'S 163 10'E; at Cape Bird; 77' 14'S 163' 26'E;
near Inaccessible Island. 77' 39'S 163' 20'E; at Cape Evans, 77' 38'S
163' 25'£) using scuba equipment at depths of 0 to 20 m. A few
specimens were also taken using a I m diameter, O.5-mm mesh size,
plankton net that was lowered through a hole in the ice to depths of
up to 25 m. Collections were made in November 1987 and in
December 191\8 Some medusae were photographed in the laborat
ory; all were fixed in 5% formalin. Drawings were made of preserved
material with the aid of a camera lucida, and from in-life photo
graphs. Sizes of undischarged nematocysi capsules were measured
using a compound microscope and ocular micrometer. Morphologi
cal terminology is mostly after Russell (1953). Type material is
deposited at the U,S. National Museum (Smithsonian Institution) in
Washington. D.C.

digitstaff
Text Box

bchang1
Text Box

bchang1
Text Box

bchang1
Text Box



20

Tllble l. Medusae known from the Ross Sea

Taxon Distribution Reference"
-- - ----~

Neritic Oceanic

Hydromedusae
Benthocodon hyalinus n. g. n. sp. ? ? 4
Calycopsis

borchqrevinki (Browne, 1910) + I
Cosmetirella dadsi (Browne, 1902) + I
CrossOla brunnea Vanhoffen, 1902 + I
Koellikerina maasi (Browne, 1910) + 1,3,4
?Laodicea pulchra Browne, 1902 + 3
Leuckartiara brownei n. sp. + 4
Marqelopsis australis Browne, 1910 + I
Mitrocomella friqida (Browne, 1910) + 1,4
Pantachoqon scotti Browne, 1910 + 1
Ptychoqena antarctica Browne, 1907 + I
Solmundella

bi/enraculara (Quoy & Gaimard, 1833) + + 1,3,4
Staurocladia hodgsoni (Browne, 1910) + I
Zanclonia weldoni (Browne, 1910) + I, 3

Scyphomedusae
Aralia chuni Vanhoffen, 1902 + 2
Atolla qtqantea Maas, 1897 + 2
Aralia wyvillei Haeckel 1880 + I, 2
Desmonema glaciale Larson, 1986 + 1,2,4
Diplulmaris antarctica Maas, 1908 + 1,2,3,4
Lucernariopsis

uanhoeffeni (Browne, 1910) +
Periphylla

periphylla (Peron & Lesueur, 1809) -+ 1.2
Poralia rufescens Vanhoffen, 1902 + 2
Stygiomedusa qiqantea (Browne, 1910) + 2

• I = Browne 1910, 2 = Larson 1986, 3 = Foster 1989, 4 = this report

Results

Class Hydrozoa

Order anthornedusae-family Bougainvilliidae

Koellikerina maasi (Browne, 1910)

One mature female (with ova) 10 mm bell height was
collect~d .n~~r McMurdo Station. Several newly released
bou~amvllhld medusae were collected using a plankton
net I~ De~mber 1988. It is likely that they belong to this
species, since no other bougainvilliid medusa is known
fr~m the Ross. Sea. This circumantarctic species was
originally described by Browne (1910) from a location near
the present site of McMurdo Station.

Family Pandeidae

Leuckartiara brownei n. sp. (Fig. I)

Diagnosis. Gonads four, with two major longitudinal folds,
one on each side of the interradii and several smaller

perradially directed folds; major tentacles four; "rudi
mentary" tentacles to 28.

Description. Umbrella conical, to 10 mm high by 9 mm
wide, with a pointed apical projection of variable height.
Mesoglea fairly thick. Velum narrow, thin, and trans
parent. Perradial tentacles four, large. tapering, not
laterally compressed, coiled when contracted. Short "rudi
mentary" tentacles (see Russell [1953] p. 178 for defini
tion) variable in number, to 28 in the present material.
These tentacles grow in succession, and clasp the ex
umbrella, with the oldest rudimentary tentacles (inter
radial) extending farthest out onto the exumbrella. All
te~tacles are without ocelli and spurs. Radial canals four,
fairly broad, mostly smooth. Manubrium relatively large,
greater than one-half of the bell cavity in length. Mesenter
ies ,:"ell dev~loped. Lips large, crenulated. Gonads occupy
the interradial areas of the manubrium. Each gonad with a
pair of longitudinal folds adjacent to the interradii, mak
ing a continuous interradial groove and with a few isolated
folds in the adradii mostly oriented perradially.

Coloration. Gonads orange-brown both in life and after
fixation. Tentacle bulbs salmon in life, losing color after
fixation.
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Table 2. Morphological comparison of Leuckartiara spp. medusae

Taxon Apical Ocelli Rudimentary
projection tentacles

L. abyssi (0. Sars, 1874) ? ?
L. annexa (Kramp. 1957) +
L. eckerti Bouillon, 1985 + ? +
L. foersteri

Arai and Brinckrnann-Voss, 1980 + +
L. gardiner; Browne, 1916 + +
L. grimaldi; Ranson, 1936
L. hoepplii Hsu, 1928 + + +
L. nohilis Hartlaub, 1913 + +
L. oct Dna (Fleming. 1823) + + +
L. brownei n. sp. + +
L. simplex Boullion, 1980 + +
L. Zacae Bigelow, 1940

Fig. 1. Leuckartiara brovone; n. sp. A. Side view of preserved
Holotype specimen. IOmm bell height

Cnidome. Microbasic mastigophores (9-10 x 4 Jim) in lips
and tentacles, and in a two-tentacled juvenile, scattered
over the exumbrella; microbasic euryteles (5-6 x 4- 5 Ilm)
in tentacles.

Type material

Holotype-U.S. National Museum (USNM) (Smithsonian
Institution) No. 87598. 10 mm high x 9 mm bell diameter,
collected 26 November 1987, near McMurdo Station by
G. Dietzmann and R. Gilmer, Temperature - 1.soC.

Paratypes (5)-USNM No's. 87599 to 87603. One spe
cimen, 6 mm high x 5 mm diameter, collected 9 Novem
ber 1987, McMurdo Station, McMurdo Sound, by G.
Dietzmann and J. Janssen, -1.5°C. One specimen, 8 mm
high x 9 mm diameter, collected 21 November 1987, near
McM urdo Station by G. Dietzmann and R. Gilmer,
-OK'C. Two specimens, 2 mm high x 2 mm diameter and
8 mm high x 8 mm diameter, collected 23 November
1987, Granite Harbor, Cape Roberts by G. Dietzmann
and R. Gilmer, - I.O°C. One specimen 2 mm high
x 1.5 mm diameter collected 23 December 1988 at Cape
Evans by R. Larson (plankton net). Also examined: color
slides of living medusae taken by R. Gilmer.

Etymology. This species is named in honor of the Edward
T. Browne who first described the juvenile stage of this
medusa from material collected by the British National
Antarctic Expedition.

Discussion. Leuckartiara brownei n. sp. is separated from
all other known Leuckartiara species because of the paired
gonadal folds, one on each side of the interadii. Several
other species do have similar folds, e.g., L. gardineri
Browne, 1910 and L. annexa Kramp, 1957, but in these
species there is a median bridge that joins the ridges
together. We don't believe that this minor difference is
sufficient for erecting a new genus. There is too little
known about the cnidome of this genus to conclude if this
character is taxonomically useful.

Browne (1910) first described this medusa as Periqoni
mus sp. from material collected in McMurdo Sound. He
found a single juvenile specimen with two large and two
small perradial tentacles and four very small interadial
tentacles. The recent collection of the present material
allows the developmental sequence of the tentacles of
Leuekartiara brownei to be described for the first time. The
tentacles grow in succession. Morphology of the smallest
specimens (2-mm high), shows that L. brownei probably
has only two tentacles when released from the hydroid and
is similar to the young medusae of L. oetona (Fleming,
1823), as described by Russell (1953). The second pair of
perradial tentacles and the 4 interradial rudimentary
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tentacles (all subsequent tentacles are rudimentary) are
next to develop, followed by the 8 adradial rudimentary
tentacles. Then, an additional 8 rudimentary tentacles
appear between the interradial and the adradial ones.
These are followed by additional 8 which appear between
the adradial and perradial tentacles, making a total of 28
rudimentary tentacles. Additional rudimentary tentacles
may possibly be added iffurther growth occurs. In life, the
rudimentary tentacles are held upwards close to the
umbrella.

This is the first report of a Leuckartiara species from
the Southern Ocean, although it has been found further
north off South America and Australia (Kramp 1961).

Order leptomedusae-family Mitrocomidae

Mitrocomella jrigida (Browne, 1910)

Four specimens ranging from 11 to 40 mm bell diameter
were collected near McMurdo Station, and at Inaccessible
I. and Granite Harbor. This antarctic endemic was first
reported from the Ross Sea (Browne 1910) and is known to
be circumantarctic (O'Sullivan 1982).

Order trachymedusae-family Rhopalonematidae

Benthocodon n. gen.

Diagnosis. Rhopalonematidae with a thick, hemispherical
bell, without exumbrellar furrows. Eight linear to sinuous,
flattened, partially pendant gonads occur on the eight
radial canals; centripetal canals absent; manubrium with a
well developed gastric peduncle; tentacles numerous
(about 800), growing successively.

Etymology. Benthocodon from benthos (Greek, neuter)
depth of the sea, and kodon (Greek, masculine) bell.

Discussion. In 1913, Bigelow described a new species of
Crossota, C. pedunculate, from specimens collected in the
northeast Pacific on the shelf off Washington State. The
primary diagnostic character separating this species from
other species of Crossora was the presence of a peduncle
between the manubrium and the stomach. With the dis
covery of another crossota-like medusa with a gastric
peduncle and other differing characters, we have decided
that these pedunculate species are distinct at the generic
level from other known rhopalonematids and should be
separated into a new genus, Benthocodon n. gen.

This new genus appears to be closely allied with
Crossota Vanhoffen, 1902 and Voraqonema Naurnov,
1971. Unlike Crossota. which has pendant gonads and
furrows on the exumbrella, Benthocodon has only partially
pendant gonads and a smooth exumbrella. Voraqonema
has centripetal canals whereas Benthocodon does not.
Because Naumov (1971) described Voragonema on the
basis of a single immature specimen, nothing is known
about the morphology of its gonad. Knowledge of gonadal
morphology is crucial to our understanding of the rela
tionship of Voragonema to other trachymedusae.

Benthocodon hyalinus n. sp. (Figs. 2-4)

Diagnosis. Benthocodon without pigmentation on the um
brella and with gonads along most of the length of the
radial canals.

Description. Holotype, a female medusa with a dome
shaped umbrella 40 mm in diameter and 25 mm in bell
height. The mesoglea is fairly thick, especially at the bell
apex. The stomach is on a cylindrical gastric peduncle
about one-fourth the length of the manubrium or longer,
depending on the degree of contraction of the manubrium
(Fig. 2A). When viewed from the bell apex, the outline of
the stomach is octagonal (Fig. 2C). The manubrium is
tubular (Fig. 3). In the preserved Holotype, the manu
brium does not extend to the bell margin; but in the in situ
photo in Curtsinger (1986) p. 504, the manubrium extends
to the margin. The four lips are flared and have a smooth
margin.

The gonads are continuous as eight linear to wavy
bands along most of the radial canals, except for the

Fig. 2. Benthocodon hyalinus n. gen .. n. sp. Holotype specimen.
40 mm bell diameter. A. Side view (from in-life photo), B Velar view,
C Exumbrellar view. Both from the preserved Holotype specimen
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Fig. 3. Benthocodon hyalinus n. gen., n. sp. Holotype specimen.
Side view of manubrium

O.5mm

Fig. 4. Benthocodon hya/inus n. gen., n. sp. Holotype specimen.
Side view of bell margin showing several ranks of tentacles Manyof
the tentacles have been dropped

proximal region near the stomach (Fig. 2A- C). Mesenter
ies connect the gonads to the manubrium. These eight
mesenteries extend down the peduncle as ridges to join to
the stomach. The distal end of the gonad is free and
pendant. In the Holotype, the gonads are large and hang
suspended in the bell cavity, their most distal portions are
not attached to the subumbrella. The ova are large, 1 to
1.5 mm in diameter. In the apparently immature specimen
photographed by Curtsinger (1986), the gonads are rela
tively smaller, and only occur only on the mid-region of
the subumbrella between the stomach and the ring canal.

The very numerous (more than 100 between adjacent
radial canals) solid tentacles are of one type. They have
rings of nematocysts that are most dense near the ends of
the slightly capitate tentacles. The tentacles develop se
quentially in loose ranks. At least five different sizes of
tentacles are apparent, with the largest tentacles being
about equal to the bell diameter in length. The largest, and
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presumably oldest, tentacles are displaced upwards on the
umbrella and the successively smaller, and presumably
younger, and more numerous, tentacles occur closer to the
margin. The largest tentacles occur on mesogleal pro
jections of the exumbrella (Fig. 4). Most of the tentacles in
the Holotype broke free during or after fixation.

The subumbrellar muscle is well developed, covering
the entire subumbrella and extending onto the peduncle.
The velum is thin but fairly broad and muscular over its
entire width.

No marginal sense organs were seen; however, they
probably do occur but are obscured by the numerous and
dense tentacles. In Benthocodon (Crossota) pedunculata
from the western North Atlantic, there are many marginal
sensory clubs (about 30 per octant) (Larson and Mills, in
preparation).

Coloration. Umbrella transparent, colorless; manubrium
with dark, reddish-brown pigment in epidermis and gas
trodermis which is restricted to longitudinal bands be
tween the radial canals. In the Holotype, the largest
tentacles have some light, reddish-brown pigmentation
near their tips; but in the specimen photographed by
Curtsinger (1986), the tentacles are colorless. The gonads
are white.

Cnidome. Stenoteles (11-12 x 10-11 Ilm), microbasic eu
ryteles (7 x 6 Ilm), both numerous on the tentacles.

Type material

Holotype- U.S. National Museum (Smithsonian Institu
tion) No. 87603 collected 9 November 1987, McM urdo
Sound by G. Dietzmann and J. Janssen, temperature
-ISC.

Also examined: one color in situ photo taken at
McM urdo by Curtsinger (1986) incorrectly identified as
Arctapodema sp.

Etymology. hyalinus (Latin), transparent.

Discussion. Benthocodon hyalinus n. sp. is separated from
B. pedunculata (Bigelow, 19I3), by several obvious charac
ters. Benthocodon hyalinus lacks pigmentation on the
umbrella, and the gonads extend along most of the length
ofthe radial canals, only at their distal ends are the gonads
pendant. In contrast, B. pedunculata has very dark pig
mentation on the subumbrella, and the gonads are only
attached to the radial canals for a short distance and thus,
mostly hanging free.

The tentacles of many trachymedusae are absent on
net-collected specimens. This is because they "shed" their
tentacles when disturbed (unpublished observations).
There is an abscission zone near the base of the tentacle
which apparently allows the tentacles to easily break off.
Tentacle "shedding" could be beneficial to medusae if they
become attached to dangerously-large prey.

Benthocodon hyalinus is one of the largest known
trachymedusae, reaching 4 em in diameter, Halitrephes
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Fig. 5. Hyperiella dilatata on
Diplulmaris antarctica. Note the
posture, characteristic of many
other amphipods in the family
Hyper iidae

maasi Bigelow, 1909, the largest, reaches 10 em in diameter
(Kramp 1961).

Although B. hyalinus has been seen at least twice in
McMurdo Sound at relatively shallow depths « 30 m) it
may normally occur in deeper water. Both the dark
pigmentation on the manubrium and the large ova (about
l-rnrn diameter) are typical of deep-sea medusae (Larson
1986).

Recently, using a submersible, we collected and ob
served many specimens of B. pedunculata at depths of 830
to 910 m in the Bahamas (Larson et aI., in press) , and other
specimens have been seen near St. Croix in the U .S. Virgin
Islands (M. Youngbluth, personal communication 1989).
These medusae had a very dark , reddish-brown pigment
on the bell and tentacles. They were seen on, or drifting
with tentacles extended outwards only a few meters above
the bottom. With only a single observation, we do not
know if B. hyalinus has a similar behavior.

Deep-sea medusae are not unusual near the surface
inshore in the Antarctic, since Atolla wyvillei Haeckel
1880, Periphylla periphylla (Peron and Lesueur, 1809), and
Stygiomedusa gigantea have been seen at the surface and
collected by scuba divers (Curtsinger 1986; Larson 1986).
The lack of significant vertical temperature changes and
low-light levels for most of the year probably allows
midwater medusae to live in Antarctic surface waters.

This is only the second reported trachymedusa from
the Ross Sea , the first being Pantachogon scotti Browne,
1910.

Order narcomedusae -family Aegin idae

Solmundella bitentaculata (Quoy and Gaimard, 1833)

This was a very abundant medusa in McMurdo Sound in
November 1987, but only a single specimen was taken in

1988. In November 1987, they were seen on nearly every
dive and at all four dive sites . Specimens ranged from 5 to
8 mm in diameter, several were sexually mature. Two
specimens had ingested Limacina helicina (Phipps, 1774), a
thecosome pteropod, and three S. bitentaculata specimens
had the hyperiid amphipod Hyperiella dilatata (Stebbing,
1888) attached to their exumbrellas. Foster (1989) also
reported that S. bitentaculata was abundant in McMurdo
Sound in November 1987. This species is one of the most
widespread of planktonic animals and is found at nearly
all latitudes (Kramp 1961).

Class Scyphozoa

Order semaeostomeae - fam ily Cyaneidae

Desmonema glacialis Larson, 1986

Several large specimens of D. glacialis were seen in situ
near McMurdo Station, including one with an estimated
bell diameter of I m. This antarctic endemic is widely
distributed around the continent (Larson 1986). We collec
ted a specimen of this medusa with several specimens of
Hyperia macrocephala (Dana, 1853) on it. White and Bone
(1972) studied an amphipod which they identified as
Hyperia galba, but Bowman (1973) identified as H. macro
cephala. This amphipod lives in the gastrovascular system
of this medusa as a juvenile, but becomes an ectoparasite
as an adult, feeding on the epidermis.

Family Ulmaridae

Diplulmaris antarctica Mass, 1908

This was one of the most abundant species of medusae we
sa w in 1987. One or more specimens were seen on 16 of 18



dives. Specimens collected in November 1987 ranged in
diameter from a to-mm post-ephyra to 18-em adults. In
contrast, only a single specimen, a 10 mm post-ephyra, was
collected the following season.

It is puzzling why D. antarctica and most other me
dusae were absent in December 1988 whereas they had
been present earlier in October, when observers in a sub
surface chamber (used for penguin studies) near McMurdo
saw many medusae, including D. antarctica (1. Kooyman,
personal communication 1988). The absence of medusae in
December 1988 cannot be attributed to a lack of food as
copepods, euphausiid larvae and pteropods were relatively
abundant.

Analysis of D. antarctica gut contents revealed that
eight medusae had ingested Clione antarctica (Smith,
1902), a gymnosome pteropod (13 prey total). Two other
medusae had eaten Limacina helicina (12 prey), a theco
some pteropod. One specimen of D. antarctica contained
two C. antarctica specimens in its gut and four more were
in its oral arms.

The medusae were usually infested with the hyperiid
arnphipod, Hyperiella dilatata Stebbing 1888. The amphi
pods were always found sitting with their dorsal surfaces
against the exumbrellar surface of the medusa (Fig. 5).This
method of attachment appears to be restricted to members
of the family Hyperiidae (Harbison et al. 1977). None of
the amphipods were in the mesogloea or gastrovascular
system of the medusa. This behavior contrasts with that of
Hyperia macrocephala. which has endoparasitic juveniles
(White and Bone 1972). The number of amphipods found
on a single medusa was variable, and appeared to be a
direct function of host size. There were 54 amphipods on
the largest med usa we collected (107 mm diameter). Prob
ably very few amphipods were lost during collection, since
they cling tightly to their hosts, and will not leave. even
when vigorously prodded.

Of J44 amphipods collected on D. antarctica in 1988.
94 were juveniles, 40 were females. and only 10 were males.
The low percentage of males is reminiscent of similar
results with species of Vibilia on salps. Laval (1974) and
Madin and Harbison (1977) speculated that. in the case of
species of Vibilia, the salps served as mating platforms,
where females awaited the more mobile males. It is also
likely that the medusae serve as a refuge from predation for
juveniles and females, since the nematocysts of the me
dusae deter predation by most fishes.

Present evidence suggests that the amphipods do not
feed on the tissues of the medusae. We found no evidence
of damage to the medusae that could be ascribed to
feeding by the amphipods. There were no nematocysts in
the stomachs of the amphipods that we examined. The
possibility that the amphipods eat the prey of the medusae
cannot be precluded, of course. Gosse (1853) and Bowman
et al. (1963) suggested that medusae served as resting
places for species of the closely-related Hyperia, from
which the amphipods set out from time to time on feeding
forays. This still seems a likely, but difficult to test,
hypothesis. Certainly the nematocysts of the medusae
provide protection from many potential predators. and
the bodies of the medusae provide the amphipods with a
pseudo-benthic substrate for their non-planktonic young,
and a platform on which to mate.
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