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INTRODUCTION.

THE collections of Meduse brought home by the ‘ Discovery’ and ¢ Southern Cross’ are
combined in this report. There was nothing whatever to be gained by keeping the
collections separate, as they were madec in localities not far apart, within two years of
each other, and both belong to the British Museum. Many of the species are common
to both collections, and as the collections contained a high percentage of specimens in
very bad condition, it was a distinet advantage to be able to use the best specimens
and to pass over the bad ones. Some of the specimens werc in such bad condition that
without a good clue it would have been impossible to determine the genus.

With such soft-bodied animals as jelly-fishes so much depends, for a good
description and figure, upon the condition of the specimens. There is a difference
between a deseription or drawing of a living Medusa in perfect condition and one based
upon a contracted and damaged specimen. When dealing with the latter kind onc has
to use a certain amount of imagination, and to make allowances for defects.  Although

some of the figures may not be absolutely accurate in outline, still I have striven to
make clear the characters of the species.
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The collection made by the ‘Southern Cross’ in 1899-1900 came from the
neighbourhood of Cape Adare (lat. 70° 18" 8., long. 170° 9’ E.). Some of the
specimens were collected during May, 1899, and others during November and
December, 1899, and January, 1900. The surface temperature of the sea on the
10th May, 1899, was 27° F., on the 13th Sept., 286° F., and during the summer
months—December, January and February—it rarely rose above 32° F. During the
winter months the temperature of the sea under the ice remained constant at 27-8° F.

Most of the specimens were taken in tow-nets or dredges in shallow, open water
not far from shore, and a few were picked up after having been washed ashore.
Unfortunately, the specimens were not sufficiently preserved, and were badly stored in
bottles or tins; consequently they nearly all arrived home macerated and damaged.
It was, undoubtedly, a stroke of good luck that two out of three of the species peculiar
to the ¢ Southern Cross’ collection happened to be in good condition.

A preliminary account of the Hydrozoa of the ¢ Southern Cross’ Expedition was
published by me in 1902. It was based upon a rapid survey of the collection, and
abstracted from a manuscript written for the benefit of Mr. Hodgson, who was then
about to sail in the ‘ Discovery.” The preliminary account carries no priority, as none
of the species were named. .

The ¢ Discovery’ collection was made under conditions totally different from those
of the ¢ Southern Cross’ collection. Nearly all the specimens were captured in nets
which were let down through holes in the ice. Owing to the low air temperatures the
plankton on being placed in the collecting bottles froze in winter at once, and had to
be thawed out on board ship. In summer the water in the bottles was generally full
of ice crystals which, with the jolting of the sledge as it travelled shipwards, cut the
more delicate animals to pieces (Hodgson, 1907). When Medusz are collected under
such severe conditions one must not be surprised at sceing damaged specimens.

The ¢ Discovery * was held fast in the ice for two years (March, 1902, to February,
1904) in McMurdo Sound (lat. 78° 49" S, long. 166° 20’ E.). This sound is between
the mainland of South Viectoria Land and Ross Island, upon which the volcanoes
Erebus and Terror are situated. The sound is converted into a bay at the southern
end by Ross’s Great™lce Barrier. At the barrier end the sound is over 400 fms. deep,
but over the area covered by Mr. Hodgson’s collecting the water is from 5 fms. to
180 fms. deep. Beneath the ice a current flowed through the sound in a'$outh-easterly
direction. The temperature of the sea beneath the ice ranged from 28-4° F. in winter
to 30° F. in summer.

VOL. V. U
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LIST OF MEDUSA COLLECTED BY THE ‘DISCOVERY'’ AND
«SOUTHERN CROSS’ EXPEDITIONS.

HYDROMEDUSA.
Anthomeduse— Discovery. Southern Cross.
Margelopsis australis. n.sp. . ! d : : > X
Catablema weldoni. n.sp. . c ’ c . 5 5 X
Perigonimus. sp. . 5 [ ) : c 3 X o
Sihogita borchgrevinki. n.sp. ‘ : : . . .. X
Koellikeria maasi. nsp. . : : ; : ] X
Eleutheria hodgsoni. n.sp. . : ; ] o 5 P
Leptomeduse—
Ptychogena antarctica, Browne : X X
Cosmetirella simplex. n.g.n.sp. . . : . : X X
Cosmetira frigida. mn.sp. X
Trachomeduse—
Pantachogon scotti. n.sp. . . c . . : X
Narcomeduse—
Solmundella mediterranea (Miiller) . . B . X X
SCYPHOMEDUSZ,.
Incoronata—
Lucernaria vanhoeffeni. n.sp. . ’ : : ] 55 X
Coronata—
Periphylla dodecabostrycha (Brandt) 3 : : >, P< X
Atolla wyvillii, Haeckel 5 . c : Y X
Semeeostomata— 4
Desmonema gandichandi (Maas) . : 2 2 ; X X
Diplulmaris antarctica, Maas c : 3 : ; X X
0 gigantea. n.sp. . X

There are altogether seventeen species belonging to at least'sixteen genera, and
with the exception of three species, all are either new species or have been recently
described as new species from the Antarctic. The ¢ Discovery " brought back fourteen
species and the ¢ Southern Cross’ ten, but seven species are common to both collections.
The ¢ Discovery ’ obtained seven species of the ten collected by the ‘ Southern Cross.’
Eleven species belong to the Hydromedusa and six to the Seyphomedusze.

The Hydromedusee have nine species belonging to the Anthomedusze and
Leptomedus@, which are usually littoral Meduse, but the Trachomedusz and
Narcomedusze, which are generally oceanic Medusw, are each represented by a single
species. The preponderance of littoral over oceanic species is no doubt due to most
of the collecting having been done not far from shore.
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The nine species belonging to the Anthomeduse and Leptomedusee are probably
all liberated from hydroids, which have still to be found. In the report on the
Hydroids colleeted by the °Discovery’ Messrs. Hickson and Gravely (1907) draw
attention to the fact that out of twenty-three species of Hydroids found in MeMurdo
Sound not one exhibits free-swimming medusiform gonophores. When we take into
consideration the difficulties nunder which Mr. Hodgson worked, and the very small
area of ground seraped by the trawl and dredge, there scem to be good reasons for
presuming that more species have still to be recorded.

The Scyphomedus@® are represented by six species, of which two, belonging to
Periphylla and Atolla, have a wide geographical range, and four are at present
eonfined to the Antaretic region.

The reports on the Meduse collected by the recent expeditions to the Antarctie
have now been published, and I give a list of the species found south of latitude 60° S.

‘ Belgica’ Collection. (Maas, 1906.)
Phialidiwm iridescens, n.sp.
Lat. 70° 21'S., to 71° 15’ 8. Long. 82° 48' W., to 93° 17" W. (Four
specimens. )
Isonema amplum (Vanhoffen).
Lat. 69° 48' 8., to 70° 49’ S. Long. 81° 19’ W, to 98° 17" W. (Forty-
two specimens.)
Homoenema racovitzee, n.sp.
Lat. 70° 09’ S. Long. 82° 35’ W. (One specimen.)
Solmundella mediterranea (Miiller).
Lat. 69°48' 8., to 70° 50’ S. Long. 81° 19’ W, to 92° 22'W. (Twelve
specimens. )
Couthouyia, ? sp. [= Desmonema).
Lat. 69° 59’ 8. Long. 82° 39’ W. (One specimen.)

“Scotia’ Colleetion. (Browne, 1908).
Halicreas papillosumn, Vanhoffen var. antarctica nov.
Lat. 70° 02' 8. Long. 23°40' W. 0-1000 fms. (Two specimens.)
DBotrynema brucii, n.g. et n.sp. :
Lat. 64° 48’ S. Long. 44° 26’ W. 0-2485 fms. (One specimen.)
Atolla wyvillii, Haeckel.
Lat. 72° 02' 8. Long. 23° 40’ W. 0-1000 fms. (One specimen.)

¢ Francais’ Collection. (Maas, 1908.)
Couthowyia gaudichaudi, Lesson. [= Desmonema gaudichaudi, Maas.]
About Lat. 65°S. Long. 66° W. (Paris). Off Wandel Island.
Diplulmaris antarctica, n.g. et n.sp.
About Lat. 65° S. Long. 66° W. (Paris). Off Anvers Island.
U 2
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‘ Frangais’ Collection. (Bedot, 1908.)
Wandelia charcoti, n.g. et n.sp. [= Eleutheria charcoti, Bedot.]
About Lat. 65° 8. Long. 66° W. (Paris). Off Wandel Island.

¢ Gauss’ Collection. (Vanhoffen, 1908.)
Lucernaria australis, n.sp.
About Lat. 66° 8. Long. 75° E. 885 metres. (One specimen.)

Desmonema chierchiana, Vanhoffen. [ = Desmonema gaudichaudi, Maas.]
About Lat. 66° 8. Long. 89° E. North of Kaiser Wilhelm II. Land.

Diplulmaris drygalski, n.g. et n.sp. [ = Diplulmaris antarctica, Maas.]
About Lat. 66° 8. Long. 89° E. (Several specimens.)

On glancing at the Table given on page 7 to show the distribution of the
Medusee in McMurdo Sound, it will at once be noticed that Solmundella was by far
the commonest and most abundant Medusa. The number of specimens taken on
certain dates shows that it must have been in shoals under the ice. If a Medusa like
Solmundella was so frequently found in the tow-net, there is no reason for supposing
that the net would fail to catch some of the other small Medusew, if they were present.
The regularity of the occurrence of Solmundella tends to show that the nets were being
properly handled. The only conclusion which I can draw from the Tdble is that, with
the exception of Solmundella, Meduse were very scarce in McMurdo Sound. It is
unfortunate that there were not more records for 1902, but it was during that year
that Mr. Hodgson was battling with the difficulty of erecting suitable shelters to the
holes in the ice, and then he had not found out how to avoid ice crystals in the nets.
The crystals played such havoc with the plankton as to practically stop tow-netting.

The failure by Mr. Hodgson to catch Desmonema, though its tentacles were
occasionally found entangled on the lines, was due to his not being able to use the
right kind of net. For large Scyphomeduse an ordinary plankton tow-net is perfectly
useless. A large mosquito net with a mouth at least six feet square or a small otter
trawl is required. With a net of that description one stands a chance of securing a
specimen, or a bag full if a shoal is met with. p

Geographical Distribution.—As Dr. Maas (1906) has given lists of Meduse
recorded for the Arctic and Antarctic regions, there is scarcely need for me to compile
another. The conclusion which he arrived at, after fully discussing the distribution
problem, is that, so far as Medusa are concerned, there is no proof that a single species
is common to both the Polar regions. With that conclusion I quite agree. It is
probable, however, that when we know more ahout the species of Solmundella,
Periphylla and Atolla, one species belonging to each of those genera may be found
to extend through the oceans from Pole to Pole.

I now compare the Meduse collected by the ¢ Discovery’ and ¢ Southern Cross’
with those collected in Stanley Harbour, Falkland Islands, by Mr. Rupert Vallentin.
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In the collection from the Falklands there are seventeen species of Hydromedusz (for
names, sce Browne, 1902) belonging to sixteen genera. Not one of these species has
yet been found in the Antarctic, and only two of the genera, namely, Eleutheria and
Phialidiwm, are represented there. Among the Scyphomedusze the genus Desmonema
is common to the Magellanic and Antarctic regions, but the species are distinet.
Eleutheria charcoti, found off the Antarctic continent near Wandel Island (south of
the Falklands), is more like Z. hodgsoni from McMurdo Sound than like . vallentini
from the Falklands. If we compare the Antarctic Medusee with the records (which
are still very meagre) from Australia and New Zealand, we find that only one genus
(Margelopsis) and no species are common to both regions.

The recent Antarctic explorations have produced a fair number of new Medusz,
many of which have well-marked and interesting specific characters, but there are only
about three new genera. I expect that ultimately not one of them will remain
peculiar to the Antarctic fauna. All the genera, except those recently described, have
representatives in other parts of the world, frequently living under totally different
conditions and in localities far apart. As the littoral Hydromedusz of the Antarctic
have not yet been found in the Magellanic‘, South Australian, and New Zealand areas,
it looks as if they belonged to an ancient stock which has long been isolated by the
Great Southern Occan from the rest of the world.

Sir John Murray, K.C.B. (1896), says: “In water of a low temperature the
metabolism in cold-blooded animals would be much less rapid than in water of a
high temperature, and all those changes which result in the evolution of new species
would proceed at a much slower ratc at the poles than in the tropical belt.” If the
Medusze of the Antarctic region have long been isolated, and their evolution has
proceeded at a slow rate on account of the coldness of the water, then, when an Antarctic
specics is compared with another species of the same genus inhabiting warmer water
we ought to be able to see a difference and mark the course of evolution. As evolution
1s proceeding at a much slower rate in cold than in warm regions, the characters of
an Antarctic Medusa should be more primitive than those of one from warmer seas.

The following are instances of this primitive condition :—

The genus Solmundella has a very wide geographical range, extending from the
tropics to the Antarctic. It has only two opposite perradial tentacles, and the genus
is descended, without doubt, from a genus which had four perradial tentacles. Beneath
the two tentacles there is always a deep groove in the wall of the umbrella. In the
Antarctic form there is still a conspicuous groove present in the two perradii without
tentacles. The grooves have disappeared from the two perradii without tentacles in
the species found off Ceylon. The species from Ceylon has not ouly lost all traces of
the grooves, but in addition has developed about four times the number of sense
organs found in the Antarctic species.

A new species of Sibogita found in the Antarectic has only four centripetal canals,
whereas the other species have eight or more eentripetal canals.
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The Antarctic speeies of Koellikeria has fewer tentacles, with smaller compound
basal bulbs, than are present in the species found in warm water and there are no
ocelli. The absence of ocelli is not a characteristic feature of the Antarctic Medusz, as
FEleutheria possesses them.

The species of Desmonema found within the Antaretic region has about seven very
thick tentacles in each group, but the species found in the Magellanic region has as
many as sixty slender tentacles in each group.

The new genus, Cosmetirella, of the Mitrocomid is characterised by possessing no
ocelli and no cirri. Their absence shows characters more primitive than are found in
the other genera of the family.

Bathymetrical Distribution.—The occurrence of Periphylla at the surface on
the Antarctic coast shakes my faith in the term * deep-sea ” Meduse, as it is commonly
understood. The origin of the name is due to Prof. Haeckel, and is based upon
certain Medusz collected by the ¢ Challenger.”* It is necessary to remember that the
nets used by the ‘Challenger’ were all open nets. The self-closing net is a later
invention, and has not been very extensively used even by recent expeditions. The
deep-sea Medusw have been regarded as permanent inhabitants of the lowest zones of
the oceans, living in very cold water and in darkness, and carefully avoiding sunlight
and warm water.

Mr. Bigelow (1909) discusses very fully the bathymetrical range of Medusze, and
his conclusions are partly based upon the results obtained by the ¢ Albatross’ in her
cruise (1904-5) over the Eastern Tropical Pacific. Both Periphylla and Atolla were
taken by the ‘ Albatross’ within 800 fms. of the surface (onc specimen of Periphylla
was captured within 200 fms. of the surface). Within the area worked over by the
¢ Albatross’ the temperature of the sea at the surface was between 65° F. and 85° F. ;
at 200 fms. between 48°5° F. and 56°7° F. ; at 300 fms. between 42°7° F. and 482°F. ;
and at 400 fms. 41'9° F. and 425° F. Bigelow states that ‘‘not a single species
was taken in hauls below 300 fms. which was not taken in other hauls between
300 fms. and the surface; although the majority of the genera of Meduse as
yet known to belong to the intermediate fauna were taken during the expedition,
and several of them in considerable abundance.” With regard to the term
“intermediate ” fauna, Bigelow prefers to adopt ‘intermediate” in preference to
“deep-sca” (“Ticfsee ”), as he term is ambiguous from its common application to
abyssal bottom animals.

There is good evidence that some of the deep-sea Medus® extend down to about
1,000 fms., but we do not yet know the depth which they usually frequent. Many
more lhauls with self-elosing nets will have to he taken before we can find that out.

* Cf. The Athenceum for July 16th, 1881, where the writer (who may safely be supposed, from internal
evidence, to have been Professor Moseley) said: *“In reality there is no proof that any of the corals came
from a greater depth than thirty fathoms. The dredge ranged whilst down from thirty fathoms, or one
fathom, or ten fathoms to greater depths; but there is no proof that it did not pick up the corals at the least
depth encountered.”—ED.
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The oceurrence of Periphylla at the surface in the Antarctic tends to show that
the * deep-sea” Meduse are lovers of cold water, or, at all events, flourish best at a
cool temperature. If the temperature of the water fixes their bathymetrical distribu-
tion, then we can account for their keeping below the warm water zones in the tropical
and temperate regions. I agree with Bigelow that the term ¢ deep-sea ” had better be
-abandoned, as it is only misleading, especially as the ¢ Albatross’ obtained the majority
of the deep-sea genera within 300 fms. of the surface where the temperature was
above 427° F.

Anatomical Results.—In the Hydromedusan genus Koellikeria 1 have found the
interior of the stomach covered with minute endodermal papillee. Whether these
papille have the same function as the gastric filaments of the Scyphomedusz remains
to be found out. In the Antarctic species of this genus there are radial grooves in the
wall of the sub-umbrella, adjacent to the radial canals. The grooves are lined with
columnar ectoderm cells, and evidently from their appearance have a definite funetion.
The Mediterrancan species (K. fascicularis) has not got these grooves.

The new species of Sibogita has its stomach completely converted into a repro-
ductive organ when the gonads attain their full development. The stomach then
ceases to function as stomach, and its cavity is filled with endoderm. The gonads are
apparently in ectodermal pouches which are embedded in the endoderm, and the
pouches have openings to the exterior for the discharge of their contents.

Classification.—The revisions of the old genera and sub-families and the addition
of new genera which have come to light during recent years are gradually changing
the system of classification as laid down by Prof. Haeckel. Although improvements
have been made in some sub-families or groups, others still remain practically in their
old condition, mainly through the want of fresh material to work upon.

By means of a new species of Catablema in the Antarctic collections I have
endeavoured to show that the family Cladonemide is no longer required. The chief
character which linked together the genera of this family is based upon the tentacles
having branches, or filaments, or stalked nematocysts. It has resulted in the bringing
together of a number of genera which have no true relationship with one another. The
character selected for the family is more suitable for a generic or even a specific
character. It is easy to abolish a family and to scatter the genera, but it is very
difficult at the present time to assign new places for them, as this involves revision of
other families or sub-families.

A new genus (Cosmetirella) of Leptomeduse with open sensory pits led me to
examine other genera with similar organs, and I have collected them together under
the name of Mitrocomidee, and have defined the genera.

A new species of the Margelide raised difficulties over the old genus Rathkea.
As a revision of the species could not be satisfactorily accomplished without the use of
another generic name, I considered it is best to revive the generic name Koellikeria of
Agassiz, and thus to obtain a good type species.
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In 1908 Prof. Bedot published a description of a new Coelenterate from the
Antaretic under the name of Wandelic charcoti ; with his assistance I have been able
to show that it belongs to the genus Eleutheria.

I have been able to confirm Dr. Vanhoffen’s statement that the tentacles deseribed
by Dr. Rennie as belonging to large Antarctic Siphonophores are the tentacles of
a Desmonemnat.

HYDROMEDUSAL.

ANTHOMEDUSA..
FamiLy CODONIDA.
MarceLopsis, Hartlaub, 1897. 1907.

Generic Character.—Codonidee with four perradial groups of tentacles, each with
two or more tentacles ; with four radial canals; with gonad encireling the stomach.

MARGELOPSIS AUSTRALIS.
(Plate V., figs. 6 and 7.)
Description of the Species—Umbrella bell-shaped, about as broad as high.

Ex-umbrella covered with nematocysts which are not arranged in groups. Stomach
cylindrical, nearly as long as the umbrellar cavity. Mouth circular. Four radial
canals. Gonad completely encircles the stomach and forms a conspicuous globular
swelling. Four perradial groups of tentacles, each group containing two small tentacles,
placed one behind the other.

Size.—Umbrella about 0°75 mm. in width.

There is only one specimen of this little Medusa in the ‘ Discovery’ collection.
It was taken on the 29th May, 1903, in McMurdo Sound. The specimen very closely
resembles Margelopsis hartlaubi, Browne (1903), which inhabits the fjords of Norway
in the neighbourhood of Bergen. I have not succeeded in finding a good reliable
character for distinguishing the Antarctic species from M. hartlaubi; this is partly
due to the minuteness of the specimen, and to its somewhat contracted and erumbled
condition.

When the specimens from Norway and the Antarctic are placed side by side they
look like two distinet species, but the different appearance is mainly due to the shape
of the umbrella, and to the much larger size of the Norwegian specimen.

The ex-umbrella of Margelopsis hartlaubi is covered with nematocysts which are
grouped together into clusters, each cluster containing about a dozen nematocysts.
The ex-umbrella of Margelopsis australis is covered with isolated nematocysts which
are not arranged in groups. The stomach of M. hartlauli has a very thick quad-
rangular base, which is situated in the jelly above the top of the umbrellar cavity.

VOL. V. X
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This thick base is apparently absent in M. australis, but as the top of the numbrella is
crushed in, it is impossible to see every detail elearly.

The arrangement of the tentacles is similar in both species. There are two
tentacles, one placed behind the other (PL IV., fig. 7), on each of the four perradial
bulbs. My figures of M. hartlaubi show the tentaclcs in this position, but I omitted
to direct attention to the arrangement of the tentacles in the deseription of the
species. Both species have practically the same kind of basal bulb. The tentacles
of M. australis are closely contracted, and it is impossible to make out the arrange-
ment of the nematoeysts upon the tentacles. This is unfortunate, beeause if the
structure of the tentacles should differ from M. hartlaubi, we should have a useful aid
towards the determination of the species. I have decided to give the Antaretic
Margelopsis a specific name because I cannot prove that it is identieal with
M. hartlaubi. One really wants another specimen in far better condition than this
to definitely elucidate the specifie characters.

The Medusee which Prof. Dendy (1902) found attached to the Hydroid Pela-
gohydra mirabilis, which was washed up on the coast of New Zealand, probably
belong to the medusoid genus Margelopsis. As these Meduse had not detached
themselves from the Hydroid and were without gonads, they must be regarded as
quite early stages. They have five tentacles on each of the four perradial basal
bulbs. These tentacles are arranged in two pairs, one behind the other, with the
fifth tentacle by itself on the innermost side of the basal bulb.

Famiy TIARIDA. -
CaraBLEMA, Haeckel, 1879.

Generic  Character.—Tiaridee with radial ecanals having lateral branches or
diverticula.

The above definition of the genus may be regarded as rather vague, but it ean
be added to when all the genera and species of the Tiaride have undergone a
thorough revision. The conformation of the sexual organs has hitherto been used
as the chief means of distinguishing the different genera, but I am rather inclined
to use the shape of the gonads for one of the specific characters. A new Antaretic
species compels me either to omit the gonads from the generic character or to
establish a new genus. I prefer, at any rate for the present, to place the new
species in the genus Catablema. The new species is named after the late W. F. R.
Weldon, who was for some years Professor of Zoology in University College, and
who gave me my first lessous in this fascinating subject.

One of the characters which has always been associated with the genus Catablema
1s the presence of diverticula on the radial ecanals; but other species with similar
diverticula have been placed in the genus Turris, because the conformation of their
gonads is not like that in the typical Catablema. The type species of the genus Twrris
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is Turris neglecta, Lesson (1837), and this Medusa is quite unlike any Catablema or
Tiara. It is generically distinet from Twurris digitalis of Forbes and from the other
species which have been recently added to the genus Turris.

In the genus Catablema Haeckel placed three species—namely, C. vesicarium
(A. Agassiz, 1865), C. campanula, Haeckel, 1879 (the earlier references to Medusa
campanula of Fabricius, 1780, are perfectly useless), and C. eurystoma, Haeckel, 1877.
I think that the above three species may with safety be united under the name of
Catablema vesicarium. Dr. Maas (1904) has already linked C. campanula, Haeckel,
to C. vesicarium. It is clearly an Arctic Medusa, which occasionally drifts into the
North Atlantie. Catablema weldoni has radial canals with long blind diverticula,
which are simply long lateral canals. It is probable that the very short diverticula
present in C. vesicarium are rudiments of long lateral canals.

In the genus Zurris the following species have radial canals with diverticula or
a jagged cdge: T. digitalis, Forbes (1848); T coeca, Hartlaub (1902); 7. pelagica,
Agassiz and Mayer (1902); T. breviconis, Murbach and Shearer (1903) ; and 7. fontata,
Bigelow (1909). I do not intend to attempt a revision of the Tiaridee now, as it
would be no light undertaking, so must leave it for another occasion or for some
other student to accomplish.

CATABLEMA WELDONI
(Plate I., figs. 1-5.)

Description of the Species.—Umbrella somewhat bell-shaped, with a rounded
summit and thick walls, a little higher than broad. Velum narrow. Stomach large
and globular, occupying the upper half of the umbrellar cavity. Mouth large, with
four short lips and a closely folded margin. Four broad radial canals; each with
about 20 pairs of long diverticula or branches, at right angles to the radial canals,
variable in length and shape, and usually branched. Circular canal broad, with a few
rudimentary diverticula. Gonads in eight longitudinal rows, extending along the
whole length of the stomach, each row consisting of a series of transverse folds.
About 24 long tentacles, evenly distributed round the umbrellar margin, each having
on the inner side a series of filaments with nematocysts. One small marginal bulb
between every two tentacles.

Size.—Umbrella up to 30 mm. in height.

Description of an Farly Stage (Plate 1., fig. 1).—Umbrella somewhat bell-shaped,
with a rounded summit, and fairly thin walls, about as high as broad. Velum
narrow. Stomach small and somewhat quadrangular. Mouth with four rather long
lips and a slightly folded margin. Tour fairly broad radial canals, cach with about
16 pairs of short, simple diverticula, variable in length, but not branched. Cireular
canal rather narrow, without diverticula. Gonads just appearing in small folds along
the stomach. Two long, opposite perradial tentacles with filaments, and two very
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small opposite perradial tentacles at an early stage of development, with filaments
just appearing. Four. interradial marginal bulbs and eight adradial bulbs, smaller
than the interradial.

Size.—Umbrella about 4 mi. in width and height.

The presence of two long opposite perradial tentacles in the early stage indicates
that this Medusa begins its free-swimming career with only two tentacles. The genus
Catablema is very closely related to the genus Tiara. It is known that Tara pileata
is liberated from a hydroid belonging to the genus Perigonimus, and that on liberation
the Medusa has only two opposite perradial tentacles. It is very likely that Catablema
is also liberated from a Perigonimus-like hydroid. The early stages of Catablema
weldoni were taken in January and June, and the adults during April and May.

The ¢Diseovery’ collection contains nine specimens of this new species, which
ean be easily distinguished from the others of the genus by the tentacles possessing
filaments with nematoeysts, and by the length of the lateral diverticula of the radial
canals. The specimens all came from under the ice in MeMurdo Sound. There are
two early stages with four tentacles, and two intermediate stages with 9 and 12
tentacles. The others are adults with 16 tentaeles. Only two specimens are in good
condition.

The ‘Southern Cross’ ecolleetion possesses ten specimens, all of whieh are in a
very bad and rotten condition. They are solely recognisable by the structure of the
tentacles and by the lateral diverticula of the radial eanals. These specimens,
however, were useful, for some are larger in size and possess more tentacles than those
in the other collection. They were all taken at Cape Adare, at the surface and near
the beach, on 10th May, 1899. Temperature of the sea, 27° T.

As the stomach is large, its attachment to the roof of the umbrellar eavity is
strengthened by ““mesenteries.” These so-called mesenteries are formed by outgrowths
of the stomach alonz a portion of the radial canals, and consequently the eanals leave
the stomach not at the top, but laterally. In Catablema weldoni, the outgrowths are
very short, extending just over the top of the umbrellar cavity, and unless specially
searched for are likely to be overlooked. Prof. Haeckel attached importance to the
presence or absence of mesenteries in his classification of the Tiaride, and included
them in the character of the genmera. They are not true mesenteries, such as
Ptychogastria polaris possesses, but simply outgrowths of the stomaeh, and their
extension along the canals depends greatly upon the size and weight of the stomach.

The gonads (Plate L, fig. 5) are arranged in cight straight, adradial, longitudinal
rows, which extend along the whole length of the stomach. Each row is composed
of many small transverse folds, which bear the generative cells. The arrangement
of the gonads in straight rows is only seen in those specimens which have the stomach
properly expanded. Two specimens have their stomachs contracted back, and the
gonads are curved and thrown back against the top of the umbrellar cavity.

In Catablema campanula, Haeckel, the diverticula of the radial canals are short
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and dendritic in shape, forming a kind of ornamental border to the radial and eircular
canals. Haeckel calls these diverticula “ leberartigen Canal-Dxusen,” but there is no
evidence that they function as glands. The diverticula of the radial canals in the
early stage of Catablema weldoni are simply short lateral outgrowths without any
branching. In the adult, though some of the diverticula are short and simple, most
of them are more or less branched. The mode of branching is, however, very variable,
and scarcely two diverticula are alike. It is important to notice that the diverticula
are long and that some nearly meet those from the adjacent radial eanals; there is
no definite arrangement of the diverticula upon the sides of the canals. They are
sometimes in opposite pairs, sometimes alternate,” and apparently develop wherever
there is a suflicient space. In some of the other species of Catablema the ecircular
canal has diverticula upon its upper margin, similar to those upon the radial canalg.
In Catablema weldon: the diverticula of the circular canal have disappeared, and their
former presence is just indicated by a few minute vestigial outgrowths.

The most interesting feature of this Medusa is the presence of filaments (Plate I,
fig. 4) along the inner side of all the tentacles. The filaments are closely packed
together, forming a kind of frill which extends along nearly the whole length of the
tentacle, being absent from the basal portion only. The erowding together of the
filaments, so as to form thick dense masses, depends entirely upon the contraction
of the tentacle. In a semi-contracted tentacle the filaments are about four deep,
transversely, and when the tentacle is closely contracted they are denser still. In a
fully-expanded tentacle the filaments are probably arranged in a single or double row,
and then they should somewhat resemble the appearance of the filaments on the
tentacle of Ctenaria ctenophora. In some of the specimens, owing to great shrinkage,
the tentacles have the appearance of long narrow ribbons, with one edge lined with
filaments.

The state of preservation of the specimens is not good for minute histological
details, but is snfficiently so to show that the filaments are composed of ectoderm cells.
The filaments are solid, and have a central strand of mesoglaea. They are capable
of a certain amount of expansion and contraction. There is no visible evidence that
the endoderm of the tentacle enters the filament. Seetions through the tip of a
filament show that it eontains numerous very minute nematoeysts.

The tentacles are frequently very Jong; some measure 60 to 80 mm. in length,
and are by no means fully expanded. They are hollow and well supplied with
cetodermal muscle fibres.

The basal bulbs of the tentacles are Jaterally compressed and eurve over the thick
margin of the umbrella. There is not the slightest indieation of a pigment spot on
the basal bulbs, nor of any other kind of sense organ. Between every two tentacles
there is a small marginal bulb, which is probably capable of developing a tentacle
when another is needed.

One specimen has nine long tentacles, with a small bulb in between every two
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tentacles on the one half of the umbrellar margin, and on the other half only twelve
small bulbs. Another specimen has one short tentacle and five bulbs close together
in one quadrant, and the other three quadrants are without tentacles, bulbs, or a
circular canal. These specimens are either congenitally abnormal, or else in the proeess
of repairing serious injuries. The latter specimen has every appearance of having lost
the greater portion of its original umbrellar margin, and the wound seems to have
healed up. The former probably lost one half of its tentacles and has begun to
develop a fresh set.

There is an interesting abnormality in one specimen. IXrom one of the radial
canals, not far from the top of the umbrellar cavity, hangs down an extra stomaeh with
a mouth. The stomaeh has the shape of a slender tube, and bears a few genital folds.
The mouth is fairly large for the size of the stomach, and its margin is folded.

A large Amphipod belonging to the genus Ilyperia was found inside the umbrellar
cavity of two specimens.

PericoNivMus.  sp. ?

In the ¢ Discovery’ collection there are four specimens of a little Medusa which
looks like a very early stage of a Perigonimus. They are all about the same age and
have not been long liberated from their hydroid. The shape and structure of the
tentacles are not in favour of this Medusa being a very early stage of Catablema.

Description—The umbrella is about 1 mm. or less in length and width, with a
small conical process on the summit. The stomach is short, and the mouth has four
little lips. Four radial canals. The gonads have not begun to develop. There are
two long, opposite perradial tentacles, with large tapering basal bulbs. Two very
small, opposite perradial and four very small interradial tentacles.

Faminy BYTHOTIARID A (Maas, 1905), Bigelow, 1909.

Genus StBoGITA, Maas, 1905.

s€ns. em.

Generic character—Bythotiaridee with four perradial canals; with four or more
centripetal canals, which may either remain blind canals, or joiu the radial canals (when
the latter have the appearance of being branehed), or join the base of the stomach.

Mr. Bigelow (1909) has recently emended Maas’ original definition of the genus,
so as to be able to inelude within the genus a new species called Sibogita simulans,
found in the Tropical Pacific between Panama and Chatham Island, and also in the
Behring Sea ; and another new species called S. nauarchus, found in the Gulf Stream
oft the North American coast. I now find it necessary to slightly alter Bigelow’s
definition of the genus for the admittance of a new Antaretic species, named Sibogita
borchgrevinki, in honour of the leader of the  Southern Cross’ Expedition to the South
Pole. I think it is advisable to leave the structure of the gonads out of the generic
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definition, and instead of saying
four or more.

The type species of the genus Sibogita is S. geometrica, Maas. This Medusa,
according to Maas’ figure, certainly has the appearance of possessing radial canals with
lateral branches, as stated by Maas, and there is no indication of the lateral branches
being really centripetal canals, which originate from the circular canal and afterwards

‘numerons ” centripetal canals, to fix the number at

join the radial canals.

[t was my intention to place the Antarctic species in a new genus, but Mr.
Bigelow’s account of the development of the canal system of Sibogita simulans has led
me to place the new species in the genus Sibogita. I believe that Mr. Bigelow is right
in associating his two new species with the genus Sibogita, especially as the tentacles
and the umbrella are similar to those of the type species.

The two specimens of Sibogita simulans collected in the tropical Pacific have eight
adradial blind centripetal canals, but the single specimen from the Behring Sea is older
than those two and has twelve centripetal canals, whieh all unite with the base of the
stomach. In S. nauarchus the centripetal eanals arc more numerous and are all blind.
Sibogita borchgrevinki has only four centripetal canals, which may or may not unite by
lateral branches with the base of the stomach.

In the species deseribed by Dr. Maas and by Mr. Bigelow the gonads are
transversely folded, and oceupy the whole space between the perradii. The gonads of
the new Antarctic species are distinetly peculiar, as they are in pockets, and the whole
stomach is converted into a reproduetive organ.

SIBOGITA BORCHGREVINKI.
(Plate IL, figs. 1-5.)

Description of the Species—Umbrella ovoid, a little higher than broad, and very
thiek. Velum narrow. Stomach about one-third the length of the umbrellar cavity,
somewhat conical, tapering slightly towards the mouth, and with four perradial ridges.
Mouth with four small lips and the margin slightly folded. Four perradial canals,
and four interradial centripetal canals. The latter may or may not unite with
the cruciform base of the stomach. Gonads (male) in pockets and embedded in
the wall of the stomach, with definite openings to the exterior. About sixteen
fairly long, hollow, smooth tentacles, each with a large terminal bulb containing
nematocysts,

Size.—Umbrella 15-18 mm. in width and 20 mm. in height.

Three specimens of this interesting Medusa were taken at the surface during
November 1899 at Cape Adare by the ¢ Southern Cross’ Expedition. The specimens
are in very good condition, but all have the margin of the umbrella so very much
contracted that it was neeessary for examination to cut it into pieces. Two of the
specimens are fully ripe males, and the third specimen has shed its gonads.
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The jelly of the umbrella is not only very thick, but very firm. There is no
apical depression in the wall of the umbrella, as found in S. nauarchus. The margin
of the umbrella is divided by grooves, which are opposite the tentacles, into
small lobes.

The mouth has four short perradial lips, and the margin is arranged in slight
folds. Just inside the mouth there are four interradial, endodermal processes
somewhat triangular in shape. On the closing of the mouth these processes meet
and close the entrance to the stomach. One specimen is, however, abnormal, and its
mouth has seven pointed lips. It has five longitudinal ridges on the stomach. '

The most interesting features in this Medusa are the gonads and their position
with regard to the stomach. The stomachs of two specimens were cut into transverse
sections. One series (Plate II., fig. 4) shows ripe spermaries, and the spermatozoa
in the process of being discharged; the other series (Plate IL, fig. 5) shows the
condition of the stomach after the gonads have been discharged.

On the outside of the stomach there are four perradial longitudinal bands (fig. 2)
which slightly project as ridges. Inside cach ridge runs a canal-like cavity lined with
endoderm (fig. 4). These canals branch out from the interior of the “ mesenteries,”
and arc in direct communication with the top of the stomach and also with the radial
canals. They run down the wall of the stomach nearly to the mouth, and there
terminate blindly, without any communication with the exterior.

Between the perradial bands on the outside of the stomach there are numerous
small holes (fig. 2). The shape of the holes varies in the different specimens, and they
may be either circular, oval, or somewhat quadrangular. The holes are arranged in a
single row on both sides of the perradial bands, and a few occupy the interradial spaces
in the upper part of the stomach. Within these holes, or protruding from them, is a
whitish flocculent substance, which is composed of spermatozoa.

The sections show very clearly that the growth of the gonads has converted the
stomach into a reproductive organ, and that its function as a stomach has ceased.
There is practically no cavity for the reception and digestion of food, for although
a very small cavity does exist in the centre of the stomach (fig. 4), it is not in
communication with the mouth. In the lower part of the stomach the endoderm forms
a solid mass in the centre.

The spermaries form globular or spherical masses encased in a very thin
membrane which lies next to the endoderm of the stomach. The endoderm, stained
with hematoxylin, in the sections, has the appearance of a mosaic pavement in
different tints of blue. The cells have not a well-defined wall and are filled with a
rather dense homogeneous cytoplasm. The preservation is not good for cytological
details, and it must be borne in mind that the specimens were merely preserved for the
determination of the species.

It is unfortunate that there are no intermediate stages of this Medusa in the
collection for the clucidation of the development of the gonads. The four perradial
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longitudinal canal-like tubes, which run along the stomach, are probably the four
corners of an ordinary quadrilateral stomach which has become nearly Dblocked up
owing to the growth of the gonads. I do not think that they are permanent canals,
like the radial canals, but rather spaces in the stomach which have not become filled up
with endoderm. At the same time it is possible that they might be used as channels
for the conveyance of nutriment to the developing gonads.

Although the gonads have every appearance of being next to the endoderm,
without the intervention of a layer of mesogleea, and without a trace of ectoderm, still
there is no evidence that they are of endodermal origin. The gonads are shut off from
the endoderm by a very thin delicate membrane which may be a layer of mesoglxa.
As the gonads are fully ripe they have probably in the course of development absorbed
all the adjacent ectoderm cells. The position of the ripe gonads is certainly peculiar,
and a few young and intermediate stages were much wanted for tracing the
development.

The sections of the stomaeh belonging to the specimen which has shed all its
gonads are also of interest. The positions of the shed gonads are marked out by
spaces, which are either straight simple cavities or tnbular cavities more or less curyed
(fig. 5). These cavities are lined with a well-marked ectoderm which has apparently
developed after the shedding of the gonads. The new ectoderm is continuous with the
old ectoderm on the outside of the stomach.

The specimen which has quadrangular holes alongside the perradial ridges has
somewhat the appearance of having its gonads arranged in short, transverse folds, as
deseribed in the other species of the genus. But it is after all only an external
resemblance.

The four perradial canals are in direct communication with the stomach through
the interior of the ‘ mesenteries” upon which the stomach is suspended, and which
form its eruciform basec. The four interradial canals have no direct communication
with the stomach. They run nearly the whole length of the sub-umbrellar cavity.
Some terminate at their proximal end, ie., nearest to the top of the umbrellar
cavity, either in a straight point, or in slight diverticula (fig. 2), without any
communication with the stomach or the perradial canals. In this condition they
have every resemblance to long centripetal canals which develop direct from the
cireular canal.

A few of the interradial canals at their proximal ends do communicate with the
perradial eanals by means of irregular branches. There is either a single branch
running to one of the adjacent perradial canals, or two opposite branches running to
both the adjacent canals. The union with the perradial eanals is at the point where
the “ mesenteries ” are about to becomes radial canals. In one specimen none of the
interradial canals show any econnection with the perradial eanals. But in another
specimen three of the interradial canals have a connection by means of an irregular
branch or branches.
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In the distal half of the umbrella the perradial and interradial canals are alike in
size and appearance, but in the proximal half the interradial eanals are thinner and
more slender than the perradial. It is evident that the conneetion between the
interradial and perradial canals is very slight, and probably takes place late in life.
The main eurrent from the stomach to the eircular eanal runs through the perradial
canals. From the general appearance of the interradial canals I am inelined to the
view that they originate as eentripetal canals and that some of them make a union
with the perradial eanals or the base of the stomach. One speeimen shows a slight
variation by the presence of two eentripetal eanals in one quadrant.

There are about sixteen tentacles; eight of whieh are opposite the radial eanals,
and one is usually present between every two eanals. Two speeimens have in addition
a few very minute tentacular processes, which are evidently tentacles in an arrested
state of development. The tentaeles (Plate IL, fig. 8) are about 10 mm. in length and,
although hollow, have rather a stiff appearance. At the distal end there is a large
hollow bulb, the ectoderm of which is thiekly paeked with nematoeysts. The basal
portion of the tentacles lies in a little groove formed in the margin of the umbrella,
and the basal bulb is ineonspicuous, just a slight enlargement. One abnormal tentaele *
with two terminal bulbs was seen; the extra bulb being on a short lateral braneh not
far from the distal end.

There are no indications of any sense organs upon the margin of the umbrella.

Sibogita borchgrevinki may be distinguished from the other species of the genus by
the strueture of its gonads, and by the presence of only four (interradial) eentripetal
canals.

Famiy MARGELID A.*

Genus KoeLLIKERIA, L. Agassiz, 1862.
RatrKEA (partim), Haeckel, 1879.
RATHKEA, Maas, 1905.

Generic Character.—Margelidee with four perradial and four interradial groups of
tentacles ; and with four branehed oral tentacles.

The genus Rathkea was instituted by Brandt (1838) for Oceania blumenbachi,
Rathke, 1835. This is the type species of the genus, and unfortunately it has been
inadequately deseribed and badly figured. According to Rathke’s figure the Medusa
has eight radial canals, eight groups of tentacles, each group having three tentacles.
The mouth is shown in a erude drawing which is difficult to interpret. Haeekel,
however, defines the genus Rathkea with only four radial eanals, and suggests that the
other four (interradial) canals in Rathke’s figure are probably radial musele bands.

Lathkea blumenbachi was found near Sevastopol, in the Black Sea, and since Rathke
deseribed it, no one else has again reecorded it.

* This form of the fami'ly name has the sanction of custom only, to which it has been agreed to defer.—Ebp.
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Another species placed by Professor Haecckel in the genus Rathkea is Cyteers
octopunctata of Sars (1835). This species is fairly well known and has been found in
the Aretic regions and in the North Atlantic, along the eoast of North America, and
also along the coast of Europe, from Norway to about as far south as the English
Channel. There is no evidence that the species occurs in the Mediterranean. Cyteis
octopunctata belongs to the genus Margellium Haeckel. It has four radial canals,
eight groups of tentacles, and a peculiar mouth. The mouth has the appearance of
possessing four perradial. tentacles, each of which is distally bifurcated and terminates
with a small globular cluster of nematocysts. These are not true tentacles, but simply
the four corners of the mouth stretched out so as to resemble stalks. The clusters ot
nematocysts are really on the margin of the mouth and there is no mistaking their
position when the mouth is seen wide open.

LRathkea fasciculata (Péron, 1809) is the third and last species mentioned by
Prof. Haeckel. This species is well known and has been deseribed and figured by
Gegenbaur (1856), by Keferstein and Ehlers (1862) under the name of Lizzia koellikert,
and by Leuckart (1856) under the name of Bougainvillia koellikeri. It was originally
named by Péron Melicerta fasciculata, and was transferred by L. Agassiz (1862) to a
new genus called Koellikeria, because Melicerta was a pre-occupied name. This Medusa
has four radial canals, eight groups of tentacles on the margin of the umbrella, and
four perradial oral tentacles which arc very much branched. The oral tentacles arise
a little way from the margin of the mouth, which has four lips without any clusters of
nematocysts upon them. The species is confined to the Mediterranean, and is well
known at Naples by the name of Lizzia koellikeri.

I do not think that R. blumenbachi belongs to the same genus as R. fascicularis,
as Rathke’s drawing of the mouth does not represent branched oral tentacles, such as
. fascicularis possesses. It is also necessary to bear in mind that Rathke figured
cight radial canals.

For the classification of the Margelidee it is necessary to know not only the
number of groups of marginal tentacles, but also whether the species has definite oral
tentacles (which may be branched or unbranched) or only clusters of nematocysts on
the margin of the mouth. Under the circumstances I think it is best to give Rathkea
fascicularis another generic name, and to place Rathkea blumenbachi on the dormant
list until we really know something more about it. There is not much to be gained by
retaining a badly deseribed type species, as it only leads to confusion.

I think it will be an advantage to use in future the name Koellikeria for the genus,
and then fascicularis will become the type species. To this genus should be transferred
Rathkea octonemalis, Maas (1905), found at Ternate, and Lizzia elegans, Mayer (1900),
found off Tortugas, I'lorida. I am also rather inclined to include Chiarella centripetalis,
Maas (1897). Cliarella is distinguished from the other genera of the Margelide by
possessing a double bundle of tentacles in each of the eight groups, and by having
interradial extensions of the circular eanal, but these are almost too slight to be called
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centripetal canals. The characters sclected for the genus would make very good
specific chavacters. Chiarella centripetalis was found by Agassiz in the Gulf of
California.

KOELLIKERIA MAASL

(Plate IV, fig. 1-5.)

Description of the Species—Umbrella very thick, a little higher than broad, with
a ronnded sammit. Stomach fairly large,.cross-shaped, and internally covered with
papille. Four oral tentacles, cach of which is many times dichotomously branched.
Four broad radial canals. Gonads separated perradially into four masses, which cover
very nearly the whole wall of the stomach. Eight groups (four perradial and four
interradial) of marginal tentacles, each group containing seven tentacles, of which the
central tentacle is the largest. Componnd basal bulbs of the tentacles very incon-
spicnous.  Ocelli absent.

Size.—Umbrella up to 9 mm. in width and 10 mm. in height.

Description of an Larly Stage (Plate IV., fig. 1). Umbrella moderately thin, with-
out a mass of jelly above the stomach and slightly higher than broad. Stomach small
and cross-shaped, about one-third the length of the umbrellar cavity. Four oral
tentacles, each of which is 2-3 times dichotomously branched. Four fairly hroad
radial canals. Eight groups of marginal tentacles, cach group containing three
tentacles, of which the central one is the largest. Umbrella about 1°5 mm. in width.

It is a pleasure to me to associate this new species with the name of Professor
Otto Maas.

There are twenty-four specimens of this Medusa in the ¢ Discovery’ collection.
The specimens, especially the larger, were difticult to examine, owing to the contraction
of the umbrellar margin and to its curling far up into the ‘interior of the umbrellar
cavity. For the drawing (fig. 2) of the adult several specimens were used. Its
outline may not be quite correct when compared with a living specimen. It shows,
however, the characters of the species.

The specimens were taken from May to December, 1903. As the early,
intermediate, and adult stages occurred duwing May, and different stages of develop-
ment during the other months, it is probable that the Hydroid has no definite
breeding period.

The stomach in transverse scetion has the shape of a cross, and is attached at
its base to the radial canals. Its interior is covered with minute endodermal
papille (0°1to 0°3 wm. in length), which are formed by outgrowths of the wall
of the stomach. A series of sections, from a specimen which happened to be in a
fair state of preservation, shows that the cells of the papille are similar to those
which form the endodermal wall of the stomach (fig. 5). Along the centre of the
papilla runs a slender strand of mesogleea, which is in continuation with the mesoglaea
between the ectoderm and enddderm in the wall of the stomach.
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One of the intermediate stages has its mouth widely expanded, so that a good
view is obtained of the interior of the stomach. The papille are arranged in
longitudinal rows, which are interradial and adradial in position. The interradial
papille are a little longer than the adradial ones, and evidently were the first to
develop. In the adult the papillee have the appearance of being rather irregularly
scattered over the stomach, but they are not present in the perradial portions. The
papille extend only over the areas occupied by the gonads. As these papille are
simply outgrowths of the wall of the stomach, their function is probably digestive.
After finding papillee in this species I examined specimens of Koellikerin (Rathkea)
fascicularis (Péron) and found the stomach well covered with them. I do not think
that papille have hitherto been recorded inside the stomach of any Hydromedusz,
but on account of their minuteness they may easily have been overlooked.

The oral tentacles in the yonngest stage of the series are three to four times
dichotomously branched, and the number of branches increases with age. The
adult has its oral tentacles at least seven times dichotomously branched. The
branching is sometimes irregular, and a semi-contracted oral tentacle has a tree-
like appearance. The distal branches all terminate with a small cap containing
nematocysts.

The radial canals are broad and are adjacent to the ectodermal lining of the
snb-umbrella. The cctoderm cells opposite the radial canals are quite different in
shape and appearance from the flat epithelial cells which form the sub-umbrellar
lining. They are distinetly columnar (fig. 4) and project out so as to give a jagged
outline, and are, moreover, within a well-marked groove, which runs along the whole
length of the umbrellar cavity. I have not seen these grooves with specialised
columnar cells in any other Medusa, but owing to their minuteness they are not casily
detected, except in transverse sections. There are also indications of columnar cells
forming a narrow interradial line, about three cclls wide, but here the groove is absent.

The gonads practically cover in an even layer (fig. 5) the whole outer wall of the
stomach, but they are divided into four scparate masses by very narrow perradial
bands of ectoderm which are completely free from genital cells.

The number of tentacles in each of the cight groups depends upon the growth
and age of the individual. The youngest specimens of the series have three tentacles
in cach group, and the large adults have seven (fig. 3), which is probably the
maximum. The number of tentacles in the perradial and interradial groups are
frequently the same, but not always. One large adult has seven tentacles in the
perradial groups and five in the interradial (fig. 2). Among the intermediate stages
specimens oceur with five tentacles (perradial groups) and three (interradial groups).
In each group of tentacles the central tentacle is always the largest, and the central
perradial tentacle is larger than the central interradial tentacle. The difference in the
size of the tentacles is due to a difference in age. The central tentacle in each gronp
is the first to appear, and as the central perradial tentacles are the largest, the Mednsa,
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on liberation from its Hydroid, either has only four perradial tentacles or eight
(four perradial and four interradial) tentacles. The tentacles which appear later
develop in pairs and in the order shown by these figures—4, 3, 2, 1, 2, 3, 4. Some
of the specimens have the groups of tentacles quite close together, which gives the
appearance of the tentacles being uniformly distributed round the margin of the
umbrella; but their position is entirely due to the contraction and shrinkage of
the jelly, and this is especially noticeable in the specimens preserved in alcohol. The
tentacles are solid, and the endodermal core-is in direct contact with the endoderm of
the eircular canal. The lower side of the basal portion of the tentacles in each group
is covered with a layer of ectoderm containing nematoeysts. There is no well-marked,
conspicuous compound basal bulb common to each group of tentacles, such as occurs
in Margelis ov Chiarella. The tentacles in a semi-contracted condition show at their
distal ends conspicuous circular bands of nematocysts (fig. 3), but these bands scem to
disappear when the tentacles are fairly well expanded, and the nematocysts become
evenly distributed. There is not the slightest trace of ocelli at the base of the
tentacles.

Famiy CLADONEMIDA.

Prof. Haeckel, in 1879, collected together various genera of Anthomeduse
having either tentacles with branches, or tentacles bearing appendages armed with
nematocysts, or tentacles provided with stalked enidophors, and placed them iu the
family Cladonemidee. The character of the family has remained practically unaltered
%o the present day, but the genera have slightly inereased in number and have becn

revised and re-classified by Mr. R. T. Giinther (1903) and by Dr. Hartlaub (1907), who

adopts Mr. Giinther’s classifieation of the genera.
The Cladonemids are divided into two sub-families :—

1. Pteronemidee with unbranched tentacles having filaments with nematocysts,
or tentacles armed with cnidophors.
Genera—Pteronema, Zanclea, Halocharis, Mnestra, Ctenaria.

2. Dendronemide, with branched tentacles; one branch terminating in a
sucker or adhesive dise, the other branch or branches provided “with
batteries of nematocysts.

Genera— Eleutheria ( Clavatella) Zancleopsis, Cladonema, Dendronema.

In aceordance with the classification at present in vogue for the Anthomeduse,
the new Antaretic Medusa which I have deseribed under the name of Catablema
weldoni on page 13 should have been deseribed as a new genus of the Cladonemida
and not placed in the genus Catablema of the Tiaride. Although this Medusa lLas
tentacles which bear appendages or filaments armed with a terminal battery of
nematocysts, I do not consider that it has any connection with the Cladonemidee.
The structure of the gonads, the basal bulbs of the tentacles, and the mouth are
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distinctly of the type belonging to the Tiaride. To place Catablema weldoni among
the Cladonemidze because of the presence of filaments npon the tentacles when all its
other characters are distinctly those of the Tiaridee would, in my opinion, be wrong.

Placed among the Cladonemid is the remarkable Ctenaria ctenophora of Hacckel.
It has filaments upon the tentacles somewhat similar to those of Catablema rweldoni ;
but it has an important character, namely, the presence of oral tentacles round the
mouth, a character which alone should be sufficient to place it in the family
Margelidee.

The genus Zanclea, sometimes called Gemmaria, which is the generic name of its
Hydroid, has tentacles provided with cnidophors situated on very fine thread-like,
contractile stalks. These are not at all like the filaments on the tentacles of Ctenaria
or Catablema weldoni. The Hydroid Gemmaria belongs to the Syncorynide, and
there is no reason, so far as I ean see, why Zanclea should not be placed among the
Codonidee, not far away from the genus Sarsia, which is connected with the Hydroid
Syncoryne.

Pteronema is one of Prof. Haeckel’s genera and its two species have not been
recorded since they were first described. Pteronema: darwini has radial canals with
short diverticula, like those of a Catablema, so it may turn out to be one of the
Tiaridee.

Mnestra is a curious parasitic Medusa. As the cnidophors on the tentacles are
much like those of Zanclea, it may belong to the same family.

Halocharis is a Hydroid genus belonging to the Syncorynide, but its Medusa is
not known.

In the second sub-family, the Dendronemids, there are three important genera : —
Lleutheria, Cladonema and Dendronema. Both Cladonema and Dendronema have oral
tentacles round the mouth, a character also belonging to the Margelidee.

Eleutheria, better known under the name of Clavatella, is usually associated with
Cladonema on account of both having suckers on the tentacles. The suckers are
specialized organs which have arisen and been perfected by a change in the habits of
the Meduse belonging to these two genera. Suckers also occur in certain genera
belonging to the Trachomeduse. ZEleutheric is distinetly a crawling Medusa, and its
habits are not like those of Cladonema, which is an active swimmer, and only uses its
suckers for attachment. Except for the presence of suckers, there is nothing in
common between [leutheria and Cladonema to justify their being placed in the same
family.

Zuancleopsis is a new generic name for Gemmaria dichotoma of Dr. Mayer (1900),
and it is evidently an early stage without gonads.

It seems to me that the characters seleeted to distinguish the Cladonemida® from
the other great families (Codonide, Tiaride, and Margelide) of the Anthomeduswe
are more suitable for generic or specifie characters, as they are based upon the structure
of the tentacles. Morcover, the structure of the tentacles does not belong to one
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definite type, but to three distinct independent types, as found in Zanclea, Ctenaria,
and Cladonema respectively.

Genus ELeuTHERIA, de Quatrefages, 1842.

This genus is better known to English zoologists by the name of Clavatella,
through Hincks's description of Clavatella prolifera, which had, however, been
previously deseribed by de Quatrefages under the name of FEleutheria dichotoma. The
Medusa has normally six tentacles, each of which is bifurcated. The upper or outer
branch of the bifurcation terminates with a large cluster of nematocysts, and the lower
branch ends with an adhesive disc or sucker, by means of which the Medusa is able to
crawl about sea-weeds at the bottom of rock-pools.

A second European species is recorded under the name of Fleutheria claparedii.
It differs from E. dichotoma in having both branches of the tentacles terminating with
clusters of nematocysts. It is quite probable that it is only an abnormal form of
E. dichotoma, with some nematocysts in the adhesive discs.

Another specics of this genus inhabits Stanley Harbour, Falkland Islands. A
single specimen was found there by Mr. Rupert Vallentin in 1898, and I described it
under the name of Fleutheria vallentini. In 1900 Mr. Vallentin obtained some more
specimens which have not yet been described. This species has twenty-four tentacles,
each of which is bifurcated. The upper branch bears a terminal cluster of nematocysts,
and, in addition, two to three clusters along the upper side, and occasionally a cluster
on the lower side. The other branch of the bifurcation has an adhesive dise. The
finding of an FEleutheria in the Falklands was of considerable interest, because the
genus had been previously known only to Europe.

In 1908 Prof. Bedot published a Paper bearing the title ¢ Sur un Animal Péla-
gique de la Région antarctique,” and the animal was named Wandelia charcoti. It
was taken off Wandel Island, lat. 65° S., long. 66° W. (Paris), by the ¢Francais’
Expedition. The specimens, as the figures show, were in a very fragmentary
condition. Although Prof. Bedot felt sure that the animal was not the remains of a
Siphonophore, he was uncertain about its position amongst the Coelentera.

At first [ did not recognise the animal, but on-a second reading a picture of an
Eleutheria came into my mind. As there was nothing in the description or figures
to render the idea an impossible one, I wrote to Prof. Bedot. I suggested that
his remarkable animal might possibly be an ZFleutheria, and sent him the original
drawings of FEleutheria vallentini for comparison. Prof. Bedot most kindly sent
me specimens of TWandelia for examination, and I, in retwrn, sent specimens of
Eleutheria hodgsoni. We both came definitely to the conclusion that Wandelia was
undoubtedly an Eleutheria.

The condition of the specimens of Wandelia was so bad that without a good
clue it was practically impossible to associate the animal with an Eleutheria. 1 was
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able to provide this clue by means of my figures of Eleutheria vallentini, but they
have not yet been published, and only a preliminary description of the Medusa has
been printed. To any one who has seen either specimens or drawings of FEleutheria
vallentini or E. hodgsoni it would be fairly easy to identify the genus.

LEleutheria charcoti, now called by its rightful name, is, I consider, a new species,
and is distinguished from FE. vallentini and E. hodgsoni by the radial canals having
slender lateral branches with a tendency towards anastomosis. As I have compared
Prof. Bedot’s figures with the original specimens, I must say that his drawings are
of the greatest accuracy, even to the minutest details.

The largest speeimens of Lleutheria in the ‘Discovery’ collection have 20 to
32 tentacles, and in general appearance closely resemble the species from Falkland
Island. Each tentacle is bifurcated, the upper branch has clusters of nematocysts and
the lower is provided-with a terminal adhesive disc. There are more clusters of
nematoeysts, and their position upon the branch is different from that of E. vallentini, .
but similar to that in . charcoti. They are arranged laterally along the branch, i.e.
at right angles to the clusters of K. vallentini.

There are also other characters, which will be mentioned later on, showing that
the Lleutheria in the ¢ Discovery’ collection is specifically distinct from the one found
in the Falklands. The two Antarctic species are more closely related to one another
than to £. vallentini, )

I have much pleasure in associating the new Antarctic Fleutheria, brought
home by the ‘Discovery,” with the name of Mr. T. V. Hodgson, whose perseverance
and energy under the most trying conditions have led to a very considerable advance
in our knowledge of the marine fauna of the Antarctic region.

Our knowledge of the habits of ZFEleutheria is almost entirely based upon
Lleutheria dichotoma, which only moves about by crawling, and is apparently
incapable of propelling itself through the water. There is no evidence that it uses its
tentacles for swimming, and its umbrella is far too much reduced for that purpose.
Mr. Vallentin saw the Falkland ZEleutheria alive, and states in his notes that it
is able to swim at a fairly respectable paee by means of its tentacles, which rapidly
open and close, and so in a manner the Medusa rows itself along. But it evidently
prefers to crawl amongst seaweed, for Mr. Vallentin writes in his notes, * These
ambulatory gonozooids appear to live on a fine weed which is uniformly spread over
the bottom of the harbour. The gonozooids are always on the move, crawling in and
out of the fine filaments and twisting themselves into the most peculiar shapes as
they slowly progress through the miniature tangled forest.”

Mr. Hodgson informed me that he caught his specimens in a tow-net, which was
left all night over the stern of the ¢ Discovery.” The ship was at anchor and swung
with the tide.

VOL. V. Z
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ELEUTHERIA HODGSONIL

(Plate III., figs. 1-4.)

Description of the Species—Umbrella rudimentary, and reduced to a nearly flat
circular dise, 1*5 to 2 mm. in diameter. Velum very broad, covering the whole of
the under side of the umbrella. Stomach conical, partly projecting through the
aperture of the velum. Mouth small and circular. Radial canals eight in number
and very short. Gonads surrounding the stomach. Tentacles twenty to thirty-two,
each of which is bifurcated close to the basal end ; the upper arm bears five to six
pairs of lateral clusters of nematocysts and a terminal cluster; the lower arm,
without clusters of nematocysts, terminates in an adhesive disc, or sucker. On the
under side of the basal portion of the tentacles is situated a thick pad of nematocysts,
and on the upper side, close to the ex-umbrella, a conspicuous reddish-brown ocellus
is present. .

The ‘ Discovery ’ collection contains six well-preserved specimens of this interesting
Medusa. They were taken on 20th February, 1902, ten days after the ship had taken
up her position for the winter, and a month before she was frozen in.

The youngest specimen of the series is about 1 mm. in diameter, with the gonads
just visible. It has eleven radial canals, and ninetcen tentacles in various stages of
development, seven of which are tiny buds. The other specimens are much older and
approach nearer to the adult stage.

Notes on the Specimens.—The umbrella is rudimentary in the sense that it has
completely lost its function as a swimming organ owing to the almost complete dis-
appearance of the umbrellar cavity. A reduction in the length of the umbrella has
taken place, and this gives it the appearance of its being flattened out. The velum is
very broad and covers the whole of the lower side of the umbrella, and its aperture fits
tight round the comical stomach. In nearly all the specimens the velum is close
against the sub-umbrella, and in this position it is not at once recognised. The largest
specimen has its velum more expanded and curved outwards, so that a space is clearly
visible between the velum and the wall of the sub-umbrella. This space represents the
umbrellar cavity, and is, I believe, used as a brood pouch for the development of the
ova up to the planula stage.

The stomach has the shape of an inverted cone, and when expanded projects
through the aperturce of the velum. At the apex of the cone is a small circular mouth.
The radial canals (fig. 2) arc variable in number. Three specimens have eight canals,
and three specimens have six, ten, and eleven canals respectively. The canals are very
short, extending from the base of the stomach, across the top of the sub-umbrella, to
the circular canal.  Aecording to Mr. Vallentin, the Falkland species has four radial canals.

The gonads form a continuous ring round the stomach and are extended into
seven or eight swellings. Sections of one specimen show that each swelling contains a
large ovum, which is absorbing the small surrounding germinal cells. There are no
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visible signs of Medusa-buds in any of the specimens, and, if this species does
reproduce asexually, then some buds should be present in the young stages. It is quite
probable that only Eleutheria dichotoma in this genus has Medusa-buds.

The number of the tentacles increases with age, and they are closely packed
together round the margin of the umbrella. It is very likely that the number of
tentacles present when the Medusa is liberated from its Hydroid corresponds to the
number of radial canals, one tentacle being opposite each canal. The tentacles opposite
the radial canals in the later stages have their ocelli further in from the margin
(Plate IIL, fig. 2), indicating that they are the oldest of the series. Each tentacle is
bifurcated or branched, and the bifurcation is visible soon after the first appearance of
the tentacle. The upper branch comes off close to the umbrella, .and, when fully
developed, is provided with ten to twelve clusters of nematocysts arranged laterally
in pairs, and a terminal cluster of nematocysts is also present. When the branch is
expanded (Plate IIL, fig. 1) the clusters are far apart and form an alternating series,
but in a contracted branch (fig. 4) their arrangement is pinnate. It is by the
position of these clusters of nematocysts that this species can be easily distinguished
from Eleutheria vallentini, which has two or three clusters on the upper (aboral) side,
and occasionally one on the under side. - The lower branch of the bifurcation is
without clusters of nematocysts, and it terminates in a slight enlargement, the
adhesive disc or sucker, which is composed of specialised ectoderm ecells. The
tentacles are hollow and the endodermally lined lumen extends along both the
branches. The basal portion of each tentacle is covered on its under side with an
extra thick layer of ectoderm containing nematocysts (Plate IIL, fig. 8), but there
is no enlargement of the nature of a basal bulb. Both Eleutheria dichotoma and
L. vallentini have a continuous band of nematocysts round the margin of the
umbrella. This band is absent from ZF. hodgsoni, but it is rcpresented by isolated
patches of nematocysts on the basal portion of the tentacles.

LEPTOMEDUSA-.
Faminy LAODICIDA.
PrycroceNa, A. Agassiz, 1865.

Generic Character.—Laodicidee with four radial canals; with a central stomach
and mouth ; with the basal bulbs of the tentacles without ocelli (Browne, 1907).

PTYCHOGENA ANTARCTICA.
(Plate IL, figs. 6-9).
Plychogena antarctica, Browne, 1907, p. 474.
In my preliminary notes on the ‘Southern Cross’ Hydrozoa I alluded to this

Medusa under the name of Laodice. Later on, when I revised the Laodicidee, it

was placed in the genus P#ychogena, and a brief description of the species was given.
Z2
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The  Southern Cross’ collection contains three specimens, taken at Cape Adare.
The largest is in a mutilated condition, having a clean-cut hole through the centre
of the umbrella. The stomach and mouth have completely disappeared, and so also
have the proximal ends of the gonads, but the margin of the nmbrella is in good
condition. The two other specimens are intermediate stages in bad condition.

The ¢ Discovery ’ collection also contains a mutilated specimen, which was taken
in MeMurdo Sound on 27th March, 1903, through one of the holes in the ice.

Description of the Adult.—Umbrella slightly convex, and thick, about four times
as broad as high. Velum broad. Four radial canals with sinuous margins in the
gonadal regions, but without conspicuons lateral diverticula. Gonads large and broad,
arranged in lateral and transverse folds, and extending over nearly the whole length
of the radial canals. Tentacles long and slender, about 300, with a reddish pigment
in the endoderm, and with laterally compressed basal bulbs. One long club-shaped
cordylus between every two tentacles.

Size.—Umbrella up to 60 mm. in diameter.

Notes on the Specimens.—The ¢ Discovery ’ specimen shows that the gonads extend
from the base of the stomach nearly to the circular canal. They are arranged in a
series of lateral folds, along both sides of the radial canals, and form a closed tube.
There is no evidence of a mouth extending over and along the gonads, a character
which distinguishes Staurophora from Ptychogena. The radial canals of Ptychogena
antarctica have not the conspicuous lateral diverticula of P. lactea. In the proximal
part of the canals there abont two very short irregular diverticula, but the margins of
the canals are of a rather irregular wavy nature, so that the pinnate arrangement of
the gonads, conspicuous in P. lactea, is absent in this species.

The tentacles are closely packed together round the margin of the umbrella, and
are like long, slender threads, some of which measure 40-50 mm. in length. The
endoderm of the tentacle, including the basal bulb, contains a dark reddish pigment
(in formalin). Sections show that the pigment is in minute g]obuleé, either isolated
or grouped in clusters. The ectoderm of the tentacle is thick, and composed of many
layers of very small ce]ls,. amongst which are numerous long slerider nematocysts,
about 15 p in length. The nematocysts frequently congregate in clusters or layers
adjacent to the mesogleea, and look in that position just like spicules. The basal bulbs
of the tentacles are laterally compressed (Pl II., fig. 8) and the upper (aboral) side of
the bulb is arched, but when viewed from the aboral side, the basal bulbs look long
and tapering (Pl IL, fig. 7).

The cordyli are long and club-shaped (fig. 9) and are situated on the margin of
the umbrella close to the velum. There is usually only one cordylus between every
two tentacles. The cordyli are without pigment. Some of the cordyli possess just a
few nematocysts similar to those in the tentacles. 1 have not noticed nematocysts in
a cordylus before, but here at any rate is an exception to the rule. Haeckel (1882) in
his description of Ptychogena pinnulata states that the cordyli appear chalk-white in
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reflected, black in transmitted light. I noticed that a few of the cordyli of
Ptychogena antarctica were chalk-white, and this conspicuous whiteness was also
present in patches on the surface of some of the gonads. I am unable to explain the
cause of the whiteness, but it is evidently due to minute particles, which are perhaps
products of the decomposition of the endoderm. The white cordyli mounted in
balsam show no cellular structure, but seem to be simply masses of granules.

The two intermediate stages in the ¢ Southern Cross’ collection taken on 19th
May, 1899, are in a bad condition. Their connection with the large specimen,
mentioned above, was traced by the shape of the basal bulbs of the tentacles and by
the presence of the long club-shaped cordyli. The umbrella has the appearance of
being hemispherical in shape, and measures about 25 mm. in width. The margin
of the umbrella is crowded with tentaeles, the.number of which is estimated at abont
onc hundred. Long cordyli were found betwcen some of the tentacles, but not
between every two tentacles. Their scarceness is no doubt due to the condition of the
specimens. The better of the two specimens shows the gonads with the characteristic
folds and a stomach. Unfortunately the stomach and gonads are compressed into a
flat mass and matted together. Dissection could only be incompletely carried out
owing to the rotten condition of the tissues. There is every appearance of a large
central stomach, which hangs down in the umbrellar cavity, and a large mouth
with a folded margin. The gonads extend along the radial canals from the base of
the stomach nearly to the circular canal. The radial canals can be traced up to
the centre of the umbrella, where they meet, and probably the stomach hangs down
from them.

Mr. Borchgrevink may have alluded to this species in his book “First on the
Antarctic Continent,” p. 125: “10th May, 1899. In the forecnoon I had discovered
a small white clear jellyfish with a distinet blue cross in it.” The gonads of
the two intermediate stages showed a deep bluish-black colour when, some years
ago, 1 first cxamined them ; but now the colour has changed to a dark brown
(in alcohol).

The single specimen in the ‘ Discovery’ collection is in a fairly good state of
prescrvation, but is mutilated and out of shape. It was useful for the deseription
of the gonads, which are fairly perfect in this specimen and contain large ripe ova.
The umbrella is rather thin, and is about 35 mm. in diameter.

Ptychogena antarctica is distinguished from Ptychogena lactea by the absence of the
conspicuous diverticula on the radial canals, and by the colour of the tentacles, which
are red.

Mr. Bigelow (1909) described a new species—I”. erythrogonon, from the eastern
tropical Pacific (between Galapagos Islands and Callao). It has well-marked specific
characters, possessing a very thick globular umbrella and about 80 tentacles. Its
coloration is a very brilliant brick-red. ' ‘
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Famiy MITROCOMIDAE (Haeckel, 1879), Torrey, 1909.

Character of the Family.—Leptomedusee with open sensory pits on the velum,
containing otocysts.

In the summer of 1908, I began a revision of the Leptomeduse with open
sensory pits, but circumstances arose which compelled me to lay aside the work before
the critical examination of the species was finished, and even now it must be deferred
for another communieation. Prof. Maas, in 1893, practically laid the foundation of
the family, which he called the Lafoeidee; but I agree with Mr. Torrey (1909) that
Mitrocomidee is a better name to use, and it was that which I was going to adopt.
The hydroid genus Lafoea has no connection with the Meduse belonging to the
Mitrocomidee. Messrs. Maas and Torrey ineclude the genus Halopsis in the family
with open sensory pits, but in the deseriptions given by Prof. Agassiz (1865) and
Mr. Fewkes (1888) of Halopsis ocellata, which is the type species of the genus, no
mention is made of the sense organs being open pits. Before Ialopsis ean be included
among the Mitrocomidze the structure of the sense organs must be re-investigated.

The family consists of the following genera :— Cosmetirella, Cosmetira, Tiaropsis,
Mitrocomella and Mitrocoma. 1 give the characters of the genera and just mention
the species, but some of the latter have not been critically examined.

COSMETIRELLA.

Generic Character.—Mitrocomidee with four radial canals; with eight sensory
pits ; without marginal eirri; and without ocelli adjacent to the sense organs.

This new genus is established to receive a new Antaretic speeies, deseribed on
p- 34, under the name of Cosmetirella simplexz. This genus eorresponds to Phialella
among the KRucopidee. The only real difference between Cosmetirella and Phialella
is that the former has open sensory pits, and the latter closed sensory vesicles.

CosMETIRA (Forbes, 1848), Hartlaub, 1909.

Generic Character.—Mitrocomide with four radial canals; with eight sensory
pits ; with marginal cirri.

The type species of the genus is Cosmetira pilosella (Forbes). It was originally
described by Forbes under the name of . Thaumantias pilosella, and he proposed
Cosmetira as a sub-generic name. Ie never mentioned the existence of sense organs,
which T found some years ago, when (1896) I temporarily placed the species in the
genus Fuchilota, whieh has closed sensory vesicles and belongs to the Eueopidee.
Subsequently I noticed that the sense organs were open pits, and realised that the
species would have to be removed to another genus, for which I selected Forbes’
name of Cosmetira.

A e T W A SO A
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Not long ago Professor Hartlaub informed me in a letter that he had obtained a
new Medusa from Norway with open sensory pits, but thought, after all, that it must
be Thaumantias pilosella of Forbes. An exchange of letters and specimens proved
that the specimens were Thaumantias pilosella, and Prof. Hartlaub adopted the name
Cosmetira for the genus. '

Cosmetira pilosella is a very common Medusa during the summer months on the
British coasts, and occasionally it occurs in vast shoals.

The Medusa deseribed by Prof. Maas (1893) under the name of Halopsis megalotis
belongs to this genus.

I have also placed provisionally in this genus a new Autarctic species called
Cosmetira frigida, a deseription of which is given on p. 35.

T1aropsIs, Agassiz, 1849.

Generic Character.—Mitrocomidee with four radial canals; with eight sensory pits ;
with an ocellus adjacent to each sense organ; without marginal eirri.

This is the oldest genus of the family, and contains about six species. Mr. Torrey
(1909) has recently split the genus into two. For the species with tentacles which
are all alike the old name Z7%aropsis is retained, but for those species with two
kinds of tentacles, large and small (some of which are no doubt young stages), he
proposes a new genus called Ziaropsidium. The one character common to all the
species, and it is a conspicuous character, is the presence of a definite ocellus adjacent
to the sensory pit. I consider that it is best to keep all the species with this character
together, and that another genus is not really wanted. I must leave for another
occasion the eritical examination of the species, which are at present as follows:
Tiaropsis multicirrata (M. Sars), 1835, T. diademata, Agassiz, 1849, T. mediterranea,
Metschnikoff, 1886, 7. rosea, A. Agassiz and Mayer, 1889, 7. punctata, Mayer, 1900,
T. davisi, Browne, 1902, and 7. kelseyi (Torrey), 1909.

MirrocoMELLA, Haeckel, 1879.

Generic Character.—Mitrocomidee with four radial canals; with sixteen sensory
pits ; with marginal cirri.

This genus probably contains only a single species, namely, M. polydiadema
(Romanes), 1876, which has been found on the coasts of the- British Isles and Norway.
On a casual examination it is easy to mistake this Medusa for Cosmetira pilosella,
unless the number of sense organs be counted. I think the species described by me
in 1903 under the name of Mitrocomella fulva had better be placed as a synonym of
M. polydiadema.

Mrrrocoma, Haeckel, 1864.

Generic Character.—Mitrocomidee with four radial canals, with numerous open
sensory pits, with marginal cirri.
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This is the type genus of the family and contains four species, namely, M. anne,
Haeckel, 1864, M. minerve, Haeckel, 1879, M. mbengha [sic], Agassiz and Mayer, 1899,
and M. discoidea, Torrey, 1909.

COSMETIRELLA SIMPLEX.

(Plate I., fig. 6-8.)

For the generic characters, see p. 32. .

Description of the Species.—Umbrella hemispherical, a little broader than high,
and fairly thick. Velum narrow. Stomach quadrilateral and short. Mouth with four
small lips having a slightly folded margin. Four radial canals. Gonads linear or
cylindrical, extending over the central third of the radial canals. Thirty-two or more
tentacles, having rather large conical basal bulbs, and usually a tentacular bulb between
every two tentacles. Eight adradial sensory pits on the velum, containing several
otocysts. '

Size.—Umbrella up to 7 mm. in width and 6 mm. in height.

Three specimens were taken by the ¢ Discovery ’ amongst pack ice in lat. 66° 52' 8.,
long. 178° 15" E. on 3rd January, 1902. One of them is at an intermediate stage of
development, and has nineteen fully formed tentacles and about as many tentacular
bulbs or tentacles in the process of development.

In the ¢ Southern Cross’ collection there are two specimens which were taken at
Cape Adare on 27th November, 1899. In my preliminary report upon the colleetion I
mentioned these specimens under the name of Phialidium, and also stated that the
marginal sense organs were not visible. They were visible, but I did not recognise
them owing to the invisibility of the otocysts, which had lost their refrangibility in
formalin.* After finding the sense organs in the ‘ Discovery’ specimens, and thus
knowing exactly what to look for, I again examined the ¢ Southern Cross’ specimens
and found the sensory pits. »

The ‘¢ Southern Cross’ specimens are similar to those in the ¢ Discovery ’ collection,
except that the tentacles are very much longer and have larger basal bulbs, and the
velun is a little broader.

There is a specimen in the ¢ Discovery’ collection taken under the ice in MeMurdo
Sound on 16th Mareh, 1903. It has evidently undergone a considerable amount of
contraction and shrinkage, as the umbrella has become a flat disec about 7 mm. in
diameter. There are forty-nine tentacles and thirteen sensory pits. The sensory pits
are irregular in position, and their number in-each quadrant is 4, 4, 3, 2 respectively.
The gonads are large, cylindrical in shape, and look about ripe. It may be the fully
grown adult of this species with an abnormal number of sense organs.

Another specimen in the ‘Discovery’ collection was taken during May, 1903
The umbrella is about 8 mm. in height and 5 mm. in width. The specimen is in

* This is a fact about the use of formalin which is new to me, and should, I think, be noted.—Ep.



MEDUSZ. 35

formalin and shows no sign of shrinkage, but the length and narrowness of the umbrella
are no doubt due to contraction at the moment of death. The stomach is very short
and quadrilateral. The gonads contain fairly large ova and are evidently about ripe.
They oceupy the central third of the radial canal and are eylindrical in shape. The
curious feature of this specimen is that it has only three little degenerate-looking
tentacles. The margin of the umbrella looks quite perfect and shows no signs of
damage. There are eight sensory pits, two in each quadrant. Although the margin
looks perfect, yet it has an unnatural appearance. The presence of one interradial and
two perradial tentacles, without any marginal bulbs, rather indicates that the normal
course of development has not taken place.

Localities— Discovery’ Coll. ; 3. ix. 02; Lat. 66° 52" 8., long. 178° 15’ E.
‘Discovery’ Coll.; 16. iii. 03 and May, 1903 ; Winter Quarters, McMurdo Sound.
“ Southern Cross’ Coll. ; 27. xi. 99; Cape Adare; Surface temp. 28° 9’ F.

COSMETIRA FRIGIDA.

For the generic characters, see p. 32.

In the ‘ Discovery ’ eollection there are several specimens of a Leptomedusa with
tentacles, eirri, and traces of open sensory pits. All the specimens are in bad condition
and it is impossible to give a satisfactory aceount of them, or a trustworthy drawing.
As the exact number of sense organs remains unknown, this species is placed
provisionally in the genus Cosmetira.

Description of the Species.—The umbrella is probably hemispherical in shape, with
fairly thin walls. The largest specimen measures about 7 mm. in height and 10 mm.
in width. The stomach is fairly large, with a cross-shaped base attached to the radial
canals. The mouth is large and its margin is slightly folded. Four broad radial canals
and a broad eircular canal. The gonads extend along nearly the whole length of the
radial canals, but not over the proximal and distal ends of the canals. They are band-
shaped and hang down in folds. There are about thirty-two tentaeles, fairly long and
covered with transverse rows of nematocysts. Their basal bulbs are long, hollow and
tapering, and slightly compressed laterally. Between every two tentacles there are
numerous long cirri, some of which are situated on the side of the ex-umbrella, just a
little way above the margin. The ecirri have a minute, oval, terminal cluster of
nematoeysts.

The above deseription is based upon the best speeimen, in which sense organs
could not be detected. But three smaller specimens, which evidently belong to the
same species, do show sense organs. They are open sensory pits with the aperture
situated upon the inner side of the velum. The speeies has probably eight sense
organs, which from their size should contain several otoeysts.

There are four other specimens whieh may belong to the same species. They have
smaller tentacles and basal bulbs, and their gonads are over the outer half of the radial
canals. They also have cirri and open sensory pits.
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TRACHOMEDUSA.
FamiLy TRACHYNEMIDA.

Genus PaxrtAcHOGON, Maas, 1893.

Generic  Characters.—Trachynemidze with numerous similar tentacles; with
gonads extending along the radial canals, and separated from the stomach by a
short interval.

PANTACHOGON SCOTTL.
(Plate II1., figs. 5 and 6.)

Description of the Species—Umbrella hemispherical, a little broader than high,
and fairly thin. Velum very broad. Stomach very small, roundish, and not on a
peduncle. Mouth with four short lips. Eight very narrow radial canals. Gonads
long, extending over the proximal two-thirds of all the radial canals, and separated
by a short interval from the stomach. Tentacles all alike, very short and numerous,
about fifteen in each octant.

Size.—Umbrella up to about 4 mm. in diameter.

The ‘ Discovery ' collection contains twenty-five specimens of this little Medusa.
They were all taken from under the ice in McMurdo Sound from May to December.

It was not until after much consideration that I decided to place this new species,
which is named in honour of the leader of the ¢ Discovery ’ Lxpedition, in the genus
Pantachogon. The type species of the genus is Pantachogon haeckeli, Maas (1893),
which has gonads distributed at intervals along the whole length of the radial canals.
Another species is P. rubrum, Vanhoffen (1902), which has gonads upon the outer
half of the radial canals. The new species has its gonads upon the proximal part
of the canals, where they form a continuous band. There is a difference in the
strueture of the gonads compared with the type species, but I am rather inclined to
regard this difference as a specific character. I think it is best to leave the new
species in the genus Pantachogon until better specimens have been examined and the
sense organs found.

The shape of the umbrella in most of the specimens is somewhat plano-convex,
and, I believe, the shape is due partly to the shrinkage of the jelly and partly to the
curling inwards of the margin of the umbrella. The drawing of fig. 5 is based upon
a single specimen which is in fairly good condition.

Some_ of the specimens show a saucer-shaped depression at the apex of the
umbrella, just over the top of the stomach. I am not sure whether the depression
is a natural one or the result of shrinkage. There appears, however, to be a decrease
in the thickness of the jelly above the stomach. Several specimens have a ring-shaped
stomach, and the shape is due to the contracting back of the wall of the stomach. The
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position of the gonads upon the radial canals is slightly variable. Some specimens
have the gonads extending over the proximal half of the canals, and others over the
central third portion of the canals. There is always a space between the stomach and
the gonads, so that the species cannot be placed in the genus Jsonema of Maas, which
has the gonads adjacent to the stomach.

One specimen still retains most of its tentacles, but the other specimens have, as
usual, lost their tentacles, and only the stumps remain. The tentacles are long and
thread-like, and have more the appearance of long cirri. They are too macerated for
a detailed deseription of their structure. Sense organs were searched for, but not
found.

NARCOMEDUS .

Famiry AGINID/A (Gegenbaur, 1856), Maas, 1904.
SoLmunDELLA (Haeckel, 1879), Maas, 1904.

Generic Character.—/Fginidze with two tentacles, and with a stomach having
eight pouches.

Prof. Vanhaffen (1908), in his revision of the Narcomeduse, recognises only one
species for the genus, namely, Solmundella bitentaculata (Quoy et Gaimard), 1833.
Under that name all the Solmundellze taken by the ¢ Valdivia’ on her long cruise
(1898-1899) in the North Atlantic, South Atlantic, Antarctic, and Indian Oceans have
heen placed.

Prof. Maas, on the other hand, recognises two species, S. bitentaculata and S.
mediterranea (Joh. Miiller), 1851. The latter species Maas (1906) has also recorded
from the Antarctie, where it was taken by the °Belgica.’

The differences between the two species, according to Maas, are the shape of the
umbrella, colour, and the number of sense organs. 8. bitentaculata has a rather high
conical umbrella, with its apex above the exit of the tentacles, and the fully grown
adult has sixteen to thirty-two sense organs. S. mediterranea has a rather flat-topped
umbrella, not usually extending above the level of the exit of the tentacles, and the
sense organs do not exceed eight in number.

Dr: Bigelow (1909) points out that the number of sense organs would be the best
character to select for the distinetion of the two species. S. bitentaculata, however,
passes through a stage with cight sense organs, and the number inereases with age, so
that at an ecarly stage it resembles S. mediterranca.

I beecame familiar with S. bitentaculata in Prof. Herdman’s collection of Medusa
from Ceylon, and after a prolonged second examination of the Solmundellee in the
‘Discovery’ colleetion, T came to the conclusion that S. mediterranea is a distinet
species. About twenty of the largest adult specimens in the ¢ Discovery ’ collection
were specially examined for the number of sense organs. [ could not find more than
eight, and they are distinctly adrvadial. S. bitentaculata of a similar size would have

2 A2
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at least double the number of sense organs. I could not find a single specimen in the
collection with the characteristic conical umbrella of S. bitentaculata. S. mediterranea
is a colourless Medusa, and Mr. Hodgson informed me that the ¢ Discovery ’ specimens
were colourless when alive. S. bitentaculata, on the other hand, has reddish gonads
and tentacles, but the colour disappears after preservation.

SOLMUNDELLA MEDITERRANEA.

Bginopsis mediterranea, J. Miiller, 1851, p. 272, Taf. XI. ; Leuckart, 1856, p. 88, Taf. IL. ; Metschnikoff,
1874, Bd. xxiv., p. 26, Taf.IV. ; Hacckel, 1879, p. 352 ; Lo Bianco, 1904, p. 56, Taf. XXXV.,
fig. 142.

Solmundella mediterranea, Maas, 1906, p. 12, Taf. I. (fig. 5), Taf. ITI. (figs. 23, 24).

Solmundella muelleri, Haeckel, 1879, p. 352.

Solmundella henseni, Maas, 1893, p. 55, Taf. V., fig. 11.

The ¢ Discovery ' collection contains about 300 specimens of this species, but only
a few are in a satisfactory condition, and all are more or less contracted. It was by
far the commonest Medusa in McMurdo Sound. In 1908 specimens were taken from
the middle of March throughout the Antarctic winter up to the beginning of
November. Young and adult stages frequently oceurred together, and apparently the
Medusa has no definite breeding season.

In the ¢Southern Cross’ collection there are three specimens of Solmundella,
which no doubt belong to this species. They were taken at Cape Adare on 10th
May, 1899.

The umbrella is a little broader than high, with a rather flat top, about on a level
with the exit of the tentaeles. The umbrella of the largest speeimens measured 7 mm.
in diameter. Over the ex-umbrella there are scattered many small clusters of cells,
which are especially noticeable near the margin of the umbrella. These are ectodermal
cells containing many well-defined granules, and amongst these cells arc generally a
number of nematoeysts.

There are four peronial grooves in the wall of the umbrella. The groove below
each tentacle is of the normal type, but the groove in each of the perradii without
tentacles is in a rudimentary condition, Prof. Maas (1905), p. 72, figs. 74 and 75,
mentions and figures slight peronial grooves in the perradii without tentacles in
S. bitentaculata, taken by the ¢ Siboga’ expedition in the East Indies, and he includes
the presence of four radial grooves in the gemerie character. The specimens which
I examined of the same speeies taken off Ceylon (Browne, 1905, p. 153) did not show
a groove in the perradii without tentacles.

The Antarctic specimens have very conspicuous grooves in the perradii without
tentacles. The grooves cut deep into the jelly at the margin of the umbrella, but the
length and depth of the groove show a considerable amount of variation. The
peronial band in each of the perradii without tentacles, after running alongside the
sub-umbrella turns off at the level of the stomach to the ex-umbrella, where there is
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a small funnel-shaped pit, which, like the groove, shows a fair amount of variation.
This pit is probably a vestige of the upper part of the peronial groove. The existence
of a peronial band and of the vestiges of a peronial groove in the perradii without
tentacles marks the former existence of tentacles in those perradii, and shows that
Solmundella is descended from a Medusa which had four perradial tentacles.

The gonads are usually confined to the pouches of the stomach. In one
specimen, however, the gonads extend over the lower part of the stomach, nearly up
to the circular mouth. Many of the specimens of S. bitentaculata from Ceylon had
gonads on the lower wall of the stomach, as well as on the walls of the pouches.

The two tentacles are of the normal type, and are long, four to seven times
as long as the diameter of the umbrella. None of the specimens possessed tentacles
exceeding 40 mm. in length.

The margin of the umbrella was invariably curled up, and had to be unfolded
or cut off for the examination of the sense organs. Not a single specimen examined
possessed more than ecight sense organs. There are four very minute interradial
bulbs on the margin.

Distribution.—S. mediterranea, as its name implies, oceurs in the Mediterranean,
and it is also widely distributed over the Atlantic (Maas, 1893). It is recorded by
Maas (1906) for the Antaretic. About a dozen specimens were taken by the ¢ Belgica’
about lat. 70° S., long. 81° to 90° W. They were mostly larval stages, but one adult,
3 mm. in diameter, was also found. Dr. Fewkes (1886) recognised from a sketch a
Solmundella which was taken in Discovery Harbour, lat. 81° 44’ N., long. 64° 45" W,
As one is not likely to be led astray over even a rough drawing of a Solmundella, the
record shows that Solmundella extends from Pole to Pole.

SCYPHOMEDURSAS.
INCORONATA.
Fammy LUCERNARIIDE.
Genus LucerNArIiA, O. F. Miiller, 1776.

In the ‘ Southern Cross’ collection there are two fine specimens of a Lucernaria,
which were dredged off Cape Adare at the depth of 28 fathoms on 9th January, 1900.
Both specimens are in a contracted condition, and it was necessary for the determina-
tion of the specific characters and for the investigation of the internal anatomy to cut
them longitudinally in half.

When Prof. Haeckel (1881) deseribed Lucernaria bathyphila, he pointed out that
the reproductive organs had lobed sacs and branched hollow spaces, and that in this
respect the species differed from the other Lucernariz. He was rather inclined to
make it a type of a new genus, for which he proposed the name Lucerunosa.
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In 1892 Dr. Antipa described three new species from the Aretie Ocean, and on
account of their having gonads in tubular follicles he adopted Haeckel's name
Lucernosa for the genus. The species with gonads of a simple structure are left in
the old genus Lucernaria, and those with a compound structure placed in the genus
Lucernosa. The new species from the Antarctic belongs to the latter group, owing
to the structure of its gonads.

I am not in favour of the splitting up of the species into two genera solely on
account of the structure of the gonads, especially as the structure of the gonads of
L. bathyphila forms a connecting link between Lucernariq campanula and Lucernaria
vanhoeffeni and also Antipa’s species. The Aretic species of Lucernaria and Lucernaria
bathyphila found in deep water, 540 fms., between Faroe Islands and Shetland
Islands, arc all of great size, and in this respect the new Antarctic species can take
its place along with them. 4

Prof. Vanhoffen (1908) has described a new species of Lucernaria under the
name of L. wustralis, which was found at the ‘Gauss’ winter station off the
Antaretie continent at the depth of 385 metres (about 210 fms.). Unfortunately, only
a single specimen was obtained, and this turned out to be an early stage without
gonads. It is not likely to be an early stage of L. vanhoeffeni, because it has minute
rudimentary tentacles, called “conuli” by Vanhéffen, one about midway between
every pair of arms, and in addition there is no indication of a definite peduncle.

3 LUCERNARIA VANHOEFFENL
(Plates V., figs. 3-6, and VIL, figs. 3 and 4.)

Description of the Species.—Umbrella campanulate, about as high as broad.
Peduncle very short, expanding into a very large, broad, flat, adhesive disc; one
chambered, with four interradial teeniolse terminating in bulbous enlargements without
muscles. Eight arms, about equal distances apart, with the four perradial bays about
as wide and deep as the interradial. Each arm with about 300 tentacles, the exterior
row of which has lateral adhesive pads.A Stomach short, and containing branched
filaments. Mouth with large leaf-like lips. Eight longitudinal bands of genitalia,
extending from the stomach to the base of the arms; each genitalium composed of
numerous elongated sacs which have tubular follicles containing gonads.

Size.—About 60 mm. in height (including peduncle) and 60 mm. in width.

It is a pleasure to me to associate this new species with the name of Prof.
Ernst Vanhoffen.

Owing to the contraction of the arms the umbrella has lost to a slight extent its
natural shape. The sub-umbrellar cavity is large and spacious. The walls of the
umbrella are rather thin and have the appearance of being very pliable. The
ex-umbrella is covered with a thick layer of ectoderm which is opaque and white
in formalin.

The peduncle (Plate V., fig. 3) is remarkable for its shape. It is flattened out
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wto a very broad adhesive dise, by which the animal fixes itself to the bottom of the
sea. There is no truc stalk, and only a narrow constriction separates the umbrella
from the adhesive dise. The peduncle is hollow and consists of one single chamber,
which is partly filled up with the bulbous enlargements of the four teniolse. The
internal longitudinal mnsele bands of the teniola terminate at the constriction, and
do not proceed into the peduncle itself. In the peduncle the teeniolee are wholly
gelatinouns, as in Lucernaria campanulata. The jelly or mesoglea on the bottom of the
peduncle and of the teeniola is permeated by small branched canals which come from
the hollow chamber. The ectodermal surface of the peduncle is divided up into
numerons small lobes and irregular folds, which are flattened out on the side used
for attachment.

The mouth has a large, thin, leaf-like margin which is beautifully arranged in folds.
It opens throngh a small constricted cesophagus into the stomach, whieh is rather
small for the size of the umbrella, and is well packed with gastric filaments. The
funnel cavities are large and penectrate abont half the length of the stomach. The
gastric filaments are very much crowded together on the tmniole. As a rule they are
branched close to their base, and occasionally near their distal ends. They have the
appearance of flat slender ribbons, about 5 to 10 mm. in length.

The arms are short and thick, and are about equal distances apart. Upon each
arm is situated a large oval cluster of short capitate tentacles, the number of which is
estimated up to about three hundred. The capitate apex of the tentacle is crowded
with long nematocysts. The tentacles forming the outer row, on the ex-umbrellar side,
are provided with a lateral adhesive pad (Plate V., fig. 4), and some of the tentacles
in the second row have also similar pads. Lucernaria campanulata has adhesive pads
of similar structure on the tentacles oceupying the same position as those of Lucernaria
vanhoeffent.

The gonads extend from the stomach to the base of the arms, forming fairly broad
bands. Each band econsists of a large number of elongated sacs (Plate V., fig. 5).
Transverse and longitudinal sections were cut of the sacs, but only a diagram
(Plate V., fig. 6) of their structure is given, as the preservation was too bad for the
drawing of an actnal section. Each sac consists of a large number of little branched
or unbranched tobes, lined with endoderm and separated from one another by
mesoglea. All the tubes are connected with a main duet, which runs the whole length
of the sac and opens at one end to the exterior. The blind end of the tnbes is hlocked
with cells, amongst which small ova are clearly visible. It is amongst these cells at
the end of the tubes that the gonads develop, and when the ova reach a certain size
they pass down the tubes into the main duct which opens into the gastric pouch. In
the male the small tubes are not so well defined. There are masses of sperin mother-
cells, which are connected with tubes leading into a large broad duct filled with
spermatozoa. The structure of the gonads of Lucernaria vanhoeffeni is similar to that
deseribed hy Antipa for L. walteri.
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The eight narrow longitudinal muscle bands lie close to the interradial septa ;
each pair forming nearly parallel bands along the greater length of the uwmbrella, but
diverging near the umbrellar margin to enter the arms. A circular marginal muscle
band, divided into eight segments by the arms, is also present. The interradial septa
do not extend quite to the umbrellar margin, and the space left forms an opening
which places the gastric pouches in communication with one another.

The smaller speeimen of the two, about 40 mm. in diameter, is abnormal. It has
only seven arms, six longitudinal bands of gonads, and three septa. This individual
probably reccived an injury, early in life, near one of the interradial septa, and the new
growth has not taken the normal eourse. One arm is smaller than the others, with
smaller and fewer tentacles, and this arm is next to where the missing arm should be.
Here a septum is missing, and it is replaced by a teeniola, which runs along the
whole length of the umbrella and is covered along its whole length with gastrie
filaments. The two bands of gonads are also missing on the injured side.

Lucernaria vanhoeffeni has certain charaeters in common with L. campanulata,
the well-known British species, which oceurs widely in Europe. The lateral adhesive
dises on the outer row of tentacles, the absence of museles in the teeniolee within the
peduncle, and the arrangement of the arms on the umbrellar margin, are common to
both species. The shape of the peduncle distinguishes L. vankoeffeni from the other
speeies of the genus. '

CORONATA.
Favmiy PERIPHYLLIDZAE (Haeckel, 1880), Vanhioffen, 1902.

Genus PERIPHYLLA, Steenstrup, 1837.
(sens. emen. Vanhoffen, 1892 ; Maas, 1904.)

Generic Characters.—Periphyllidee with four interradial sense organs; with 12
tentacles (three between every two sense organs); and with 16 marginal lobes.

PERIPHYLLA DODECABOSTRYCHA.

Chrysaora dodecabostrycha ?, Brandt, 1838, p. 387, Taf. XXIX., fig. 30.

Periphylla dodecabostrycha,* Haeckel, 1880, p. 421.

Periphylla mirabilis, Haeckel, 1880, p. 422 ; id., 1881, p. 54, Taf. XVIIL-XXIII. ; 4d., 1882, p. 64,
Pls. XVIII-XXIIL. .

Periphylla dodecabostrycha, Vanhoffen, 1892, p. 10, Taf. I1., fig. 1; Maas, 1897, Taf. XL, fig. 1; Mayer,
1906, p. 1136, PL. IIL., figs. 5, .

In the ¢ Southern Cross’ collection there are five specimens of Periphylla, which
were found cither at the surface or in less than 6 fathoms of water off Cape Adare in
* Prof. Haeckel had no authority to write Brandt’s name as he did; Dodecabostrycha is (see Brandt, p. 387)

one of the three sub-genera of Chrysaora, and the following is an exact transeript: ““3. Art.? Chrysaora
(Dodecabostrycha ? ) Dubia.”—Tp.

TRy em———
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December, 1899, and January, 1900. The ice was then breaking up and departing
from the coast. The temperature of the sea at the surface was 29° to 30° F. These
specimens were evidently ruined by bad storage. It is sad to sece large specimens in
sueh an unsatisfactory condition, especially when the correct determination of the
speeies is of importance.

The ‘Discovery’ obtained a single specimen on 1st August, 1902. It was
captured by hand in MeMurdo Sound. This specimen also got broken into pieees.

The occurrence of LPeriphylla at or near the surface in the iey Antarctic region is
very interesting, because it is not a surface-seeking Medusa in the Atlantic or Pacific,
but prefers to inhabit the intermediate and deeper zones of those oceans. I have but
little doubt, from the appearance and condition of the internal organs, that these
specimens were alive and in healthy eondition when taken out of the sea; and that
they were not dying speeimens, as Vanhoffen has suggested, or ones washed up from
the depths of the Antarctie Ocean.

Haeckel, from the material eollected by the ¢ Challenger,” described and figured in
great detail two new species of Periphylla, namely, P. mirabilis, of which a single
specimen was taken in lat. 40° 28" 8., long. 177° 43" E. (off the east coast of New
Zealand); and P. regina, a single specimen of which was found south-west of the
Kerguelen Islands (lat. 62° 26’ 8., long. 95° 44’ E.).

Messrs. Maas and Vanhoffen recognise threc species of Periphylla, namely,
P. hyacintlina, Steenstrup, P. dodecabostrycha (Brandt), and P. regina (Haeckel).

Periphylla mirabilis is considered by Maas (1897) and by Vanhsffen (1902) to be
identieal with P. dodecabostrycha.

According to Prof. Haeckel’s deseription and figures, the rhopaliar pedalia of
P. mirabilis are shorter than the tentacular ones. It seems to me that le has divided
the rhopaliar pedalia into two parts by a transverse groove. In the ¢ Challenger’ type
specimen of P. mirabilis the groove is more like a crease on the surface of the jelly
than a natural groove. If one disregards this ecrease, then the rhopaliar pedalia are
longer than the tentacular pedalia, and are similar in shape to those on the specimens
in the two Antaretic collections, and also similar to the pedalia of P. kyacinthina
(Haeckel, 1880, Taf. xxiv.).

The ‘ Challenger’ type specimen of P. regina in the British Museum consists of
a few fragments. From a scientific point of view these fragments are of little value,
and can now be looked at only as objeets of historical interest.

The deseription and figures of P. dodecabostrycha, as first given by Brandt (1838),
are based upon a large specimen about 200 mm. in length and width. The specimens
taken by the recent exploring expeditions have usually been small ones, not larger
than 27 mm. in height and 18 mm. in width. Mr. Bigelow (1909) has put
forward good reasons for regarding the small specimens of P. dodecabostrycha,
described by Messrs. Mass and Vanhéffen, as young and less pigmented forms
of P. hyacinthina.

VOL. V. 2R
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Dr. Mayer (1906) has described and figured some specimens of P. dodecabostrycha
taken by the ¢ Albatross’ off the Hawaiian Islands in June, 1902, at the depth of
577—-480 fms. and 478-453 fms. The smallest specimen was 55 mm. high and
50 mm. wide at the tentacular zone, and the largest 70 mm. high and 100 mm. wide.
From the description and figures these specimens agree very well with those in the
Antarctic collections. Mayer draws attention to the shape of the umbrella changing
with age, becoming flatter and relatively wider as the Medusa grows larger. All the
specimens taken by the ¢ Albatross’ were deeply pigmented with brownish purple,
especially in the zones of the radial and circular muscles. Mayer is of the opinion
that it is possible that all of the so-called species of Periplylla may in the end prove
to be local races of one and the same form.

After the first examination of the specimens in the Antarctic collections I felt
fairly sure that they were large specimens of Periphylla hyacinthina. My determination
was based not so mueh upon the shape of the umbrella, or upon the amount of
pigmentation, as upon the shape of the pedalia. All the specimens have the rhopaliar
pedalia longer and narrower than the tentacular ones. In this respect they resemble
Hacckel's figures of P. hyacinthina. ’

The rounded shape of the top of the umbrella is in favour of the specimens being
Periplylla regina. But after comparing Dr. Wilson’s sketch (Plate VIL, fig. 1) with
Agassiz’s sketch of P. regina, drawn and eoloured from life (sece Maas, 1897, Taf. X.),
I came to the conclusion that the speeimens did not belong to that species. Aceording
to Prof. Agassiz’s figure the pedalia of P. regina are semi-globular in shape, and all of
the same size.

At present the three species of Periplylla are mainly distinguished by the
shape of the umbrella and by the colour and amount of pigmentation. I think
that we require a better and more definite character for the determination
of the species, especially as the identification has usually to be based upon preserved
speeimens.

If Periphylla hyacinthina and P. dodecabostrycha be really distinet species, then
I think a character could be found upon the margin of the umbrella, such as the shape
of the pedalia, by which they could be readily distinguished.

I have placed the specimens collected by the ¢ Southern Cross’ and ¢ Discovery ’
under the name of Periphylla dodecabostrycha because they agree very well with
Haeckel's P. mirabilis, which is considered to be identical with P. dodecabostrycha.
I am rather in favour of Mr. Bigelow’s suggestion that the small P. dodecabostrycha,
described by Messrs. Maas and Vanhéffen, are young stages of P. hyacinthina.
I am also inclined to think that the large specimens called P. mirabilis and

P. dodecabostrycha will eventually be proved to be only very large specimens of
P. hyacinthina.




MEDUSZ. 45

NoTes oN THE SPECIMENS. ‘SoUTHERN Cross’ COLLECTION.

Specimen A.—This is the smallest specimen in the collection. The diameter of
the central disc is about 50 mm. and its height nearly 40 mm. The umbrella is
covered with a thick layer (about 7 mm.) of transparent jelly, and through it one can
see the dark brown conical-shaped stomach. At its apex there is a short (nearly
2 mm.) spike-shaped projection. That portion of the Medusa which lies below the
coronal furrow is not in good condition. The pedalia are present, but the lobes,
tentacles, sense organs and pigment have either completely or nearly disappeared.
The tentacular pedalia are about 10 mm. in width and 13-15 mm. in length (measured
from the coronal furrow to the base of the tentacle). The distance from the coronal
furrow to the distal edge of the marginal lobes is estimated at about 28 mm. The
specimen is too much macerated to show any gonads.

Specimen B,—The external appearance of this speecimen shows that it was
originally placed mouth downwards in a tin can with straight sides and a flat bottom.
The specimen is in a fairly good state of preservation, but spoilt through having been
squeezed into a small can and stained with iron rust.

The central dise is about 75 mm. in diameter, but it has lost its natural shape, as
the sides are straight and the top flattened. There is a thick layer (about 8 mm.)
of jelly, which suddenly thins out to about 1 mm. in thickness, marking the apex of
the umbrella. The tentacular and rhopaliar pedalia in general appearance resemble
closely those in Prof. Haeekel’'s figures of Periphylla hyacinthina (1880, Taf. 24,
fig. 11) and of P. mirabilis (1882, Plate 18, fig. 1). The tentacular pedalia are about
25 mm. in length and 15 mm. in width. The rhopaliar pedalia are about 33 mm. in
length (measured from the coronal groove to the rhopalium) and about 13 mm. in
width at the proximal end (next furrow), and about 8 mm. wide near the distal end.
They have a somewhat wedge-shaped appearance, and are longer and narrower than
the tentacular pedalia. The tentacles are broken off close to the pedalia, and the
rhopalia are entirely gone. Some of the marginal lobes appear to be in fairly good
condition, but have completely lost their pigment. The only conspicuous pigment left
below the coronal furrow is a triangular patch within the tentacular pedalia, at the
base of the tentacles. The distance from the coronal furrow to the distal edge of the
marginal lobes is about 50 mm. The gonads are in a very immature condition. They
are just narrow bands about 2 mm. in width.

Specimen C.—This is a large adult in aleohol, with the jelly very mueh shrunken
and of a rather opaque whitish colour. The disappearance of the dark brown pigment
and the thinness of the jelly, which resembles a thick tough skin, are no doubt due to
the method of preservation.

The specimen has lost its natural shape, so that measurements are of little
scientifie value, but are given to indicate the size of the specimen. The central disc
has a broad conical appearance, and its height is not less than 90 mm. The total

282
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length of the whole umbrella is not less than 200 mm. The pedalia have lost their
external form and have become flattened. The tentacular pedalia are a little over
40 mm. in length and 25 to 80 mm. in width. The rhopaliar pedalia are at least
60 mm. in length and 20 to 25 mm. in width. Nearly all the tentacles are present,
and one measures 300 mm. in length. The tentacular lobes are a little over 55 mm.
in length and 30 mm. in width. The gonads are large, about 80 mm. in length and
20 mm. in width, and show ova in different stages of development.

The other two specimens in the ‘ Southern Cross’ collection are denscly stained
with iron rust, broken and much flattened out. They are of about the same size as
specimen C, and have well-developed ovaries.

¢ DiscovEry ’° COLLECTION.

The ¢ Discovery’ specimen was preserved in chromic-formol solution, and is of a
greenish colour, which is due to the chromic acid. It is very much broken and
damaged.

From the appearance of the above specimens it seems to me that a large
Periphylla requires not only careful preservation, but very careful packing. A
specimen should be well soaked in several changes of formalin or aleohol, and then
placed in a jar or can larger than the specimen, but not along with starfish, glass
tubes, or the like.

The sketch of Periphylla made by Dr. Wilson, who is an accurate and skilled
artist, is of considerable value. It is a life-size sketch of a living specimen. As such
accurate sketches are very rare, I have given a photographic reproduction of it (Plate
VIL, fig. 1), and only regret that it was necessary to reduce the size.

The sketch shows that the specimen was nearly 200 mm. in height and about
300 mm. wide across the lobes. The central disc measures in height from the coronal
furrow to the top of the umbrella about 100 mm., and its width is about 160 mm. The
tentacular pedalia are about 40 mm. in length and 30 mm. in width, and the rhopaliar
pedalia about 50 mm. in length and 20 mm. in width. (These measurements agree
with those made upon the specimen, except that the rhopaliar pedalia are a little
longer, nearly 60 mm.) Mr. Hodgson informs me that the Medusa when alive was of
a reddish (?) brown colour, by no means intense, except round the lower portion of the
umbrella, where the colour was very dark.

I have in my collection a well-preserved specimen of Periplylla hyacinthina from
the North Atlantic. In this specimen two of the rhopaliar pedalia show a transverse
groove, and the other rhopaliar pedalia do not. The groove is in about the same
position as that figured by Prof. Haeckel for . mirabilis. The absence of a groove on
two of the rhopaliar pedalia points strongly to the groove being a crease formed by
the bending back of the margin of the umbrella either whilst the Medusa was in the
net, or on deck, or in the handling of the specimen,
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Distribution.—Pacific Ocean : off the coast of Chile (Vanhoffen, 1892), off the
coast of Central America (Maas, 1897), off the Hawaiian Islands (Mayer, 1906), off
New Zealand (Haeckel, 1880).

Famiy ATOLLIDA.

Genus Atorra, Haeckel, 1880.
(sens. em. Vanhoffen, 1902, Maas, 1897-1904.)

ATOLLA WYVILLIL
(Plate VIL, fig. 2.)

Atolla Wyvillei, Haeckel, 1880, p. 488 ; id., 1882, p. 113, Pl. XXIX,, figs. 1-9 ; Vanhoffen, 1902, p. 18,
Taf. V., fig. 22 ; Browne, 1908, p. 241 ; Bigelow, 1909, p. 39.

There is one. specimen of this Medusa in the ¢ Discovery’ collection. It was
taken in lat. 70° 80’ 8., long. 169° E., off Admiralty Range (near Cape Adare), in a
trawl (bottom at 610 fms.), on 26th February, 1904, when the ship was among
pack ice. ‘

The aboral side of the umbrella is in good condition, but the oral side is damaged.
The stomach is torn, and only two of the gonads remain. The jelly is of a dark green
colour, which is due to fixing with chromic aeid, but the dark reddish brown pigment,
which should coat the greater part of the umbrella, has been rubbed off, and only
traces of it now remain in grooves, depressions, and other more or less protected
places.

This species has been very well deseribed and figured by Prof. Haeckel. It is
distinguished from the other species of the gemus by the presence of conspicuous
lobes, separated by broad furrows around the margin of the central disc of the
umbrella. The specimen shows this character very clearly. It has 21 lobes
separated from each other by a broad, deep U-shaped furrow.

The width of the umbrella is about 77 mm. and the height ahout 20 mm. The
top of the central disc is probably not perfectly flat, but slightly econvex; its
diameter measured 46 mm. There are 22 tentacles and an equal number of sense
organs. The pedalia of the tentacles measured 6 mm. in length and 7 mm. in
width. The length of cesophagus is about 20 mm. The diameter of circular musele
band is about 65 mm.

Until Prof. Agassiz carried out in the ¢ Albatross’ (1904-05) his explorations in
the Eastern. Pacifie, Atolla wyvillii was known from the Antarctic and sub-Antaretic
regions only. Mr. Bigelow (1909), in his report on the Meduse collected by
Agassiz’s expedition, records specimens from the neighbourhood of the Galapagos
[slands, and from other stations. In the region explored Atolla occurs within
300 fms. of the surface.
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SEMAEOSTOMATA.
Famiy CYANEIDA.

DesmoNeEMA, L. Agassiz, 1862.
(sens. em. Maas, 1908.)

Generic Character.—Cyaneide with eight rhopalia; with eight straight or nearly
straight groups of tentacles, each group containing only a single row of tentacles ;
with eight tentacular and sixteen rhopaliar lobes ; without radial muscles on the lobes.

In 1862 L. Agassiz placed Chrysaora gaudichaudi, Lesson (1830), in a new
genus called Desmonema, and at the same time he described Couthouyia pendula as a
new genus and species. Prof. Haeckel (1880) emended the definition of the genus
Desmonema and reduced Couthouyia to a synonym of it. Dr. Vanhoffen (1888) has
also emended the generic definition of Desmonema and added a new species called
Desmonema chierchiana[um}, on the ground that the earlier species were not recog-
nisable owing to their imperfect descriptions.

Until quite recently the above-mentioned species had only been recorded from the
Magellanic area, and it was generally considered that they belonged to one genus, and
that probably only one species really existed. The occurrence of a second species of
Desmonema in the Magellanic area has still to be proved, as Desmonema chicrchianum
is the only one which has been adequately described and figured from that area.

Dr. Vanhoffen (1908) in his report on the ‘Gauss’ Meduse has recorded
Desmonema chierchianum from Kerguelen and Heard Islands, and also large tentacles of
a Desmonema, and early stages from the ¢ Gauss’ Winter Quarters of Kaiser Wilhelm II.
Land on the Antarctic continent.

Dr. Maas (1908) in his report on the Medus® collected by the ‘Francais’
Antarctic expedition records a Desmonema under the name of Couthouyia gaudichaudi,
from Booth-Wandel Island, off Danco’s Land on the West Antarctic continent. From
Maas’ description and figures there can be no doubt that his Couthouyia and the
Desmonema in the ¢ Southern Cross’ collection belong to the same species. It must be
clearly understood that there is no proof whatever, at present, that Desmonema
( Couthouyia) gaudichaudi of Maas is identical with Desmonema ( Chrysaora) gaudichaudi
of Lesson.

Dr. Maas (1906) has also given a brief deseription, without figures, of an early
stage of a Medusa which he considers to be probably a young Couthouyia. This
specimen was taken in October, 1898, by the ‘Belgica,’ in lat. 69° 59’ S., long. 82°
39" W., at a station which is south-west of the ¢ Frangais’ station off Danco’s Land.
Aceording to Maas the specimen measured 15 mm. in diameter. It has sixteen
marginal lobes which show the beginnings of branched canals, and eight tentacles and
eight sense organs alternating with one another. This young Couthouyia is probably
an early stage of Desmonema gaudichaudy, because Desmonema chierchianum of a similar
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size has eight groups of tentaeles, each group with one long tentaecle and four to six
minute tentacles or tentacular buds. (Browne, ‘Scotia’ Report, p. 244.) 1 regret
that I cannot follow Maas in using the name Couthouyia instead of Desmonema. The
latter seems to me to be the correct mame to wuse, and Vanhéffen is also of
this opinion.

I believe that Desmonema chierchianumn (Vanhéffen) and Desmonema gaudichaudi
(Maas) are two distinet species belonging to the same genus, and I shall also endeavour
to show that the Desmonema taken at the ‘ Gauss’ Winter Station is not Desmonema
chierchianwm, but Desmonema gaudichaudi (Maas). Before the name Desmonema
gaudichaudi can be definitely established for the Antarctic species, the Medusa must
be found in the Magellanie area, but I have decided to use the name In this report in
preference to introducing a new speeific name. Up to the present the records show
that Desmonema gaudichaudr (Maas) is an Antarctic speeies occurring south of
latitude 60°; whereas Desmonema chierchianum is a sub-Antaretic species oecurring
north of latitude 60°. .

Desmonema gaudichaud: can easily be distinguished from Desmonema chierchianum
by the thickness and number of the tentacles. The former has up to about seven
tentacles in each group, and these tentacles become very thiek, 5 mm. or more in
diameter. The latter species, Desmonema chierchianum, has a very large number of
tentacles, up to sixty in each group, and they are thin and slender, about 2 mm. in
diameter. The difference in the number and size of the tentacles is not due to age

(Plate V., figs. 1 and 2).

DESMONEMA GAUDICHAUDI.

(Plate V., fig. 1.)

Couthouyia gaudichaudi, Maas, 1908, p. 8, Pl. I. (‘ Francais’ Exped.).
Desmonema chierchiona, Vanhoffen, 1908 (partim), p. 44, fig. 9, Taf. X., fig. 3, and text relating to
specimens taken off the Antarctic continent, ¢ Gauss’ Winter Station.

The ¢ Southern Cross’ collection contains three specimens which were taken near
the surface of the sea at Cape Adare on 27th December, 1899, and 15th and 17th
January, 1900. It is not possible to give a complete description, as the specimens
arrived in bad condition.

Specimen A.—The diameter of the umbrella, measured to the periphery of the
circular museles, is about 150 mm. There are eight groups of tentaeles, each containing
two large tentacles, and four of the groups have an additional small éentacle. The
gonads are very much flattened out, and in this condition measured 25 mm. in length
and 50 mm. in width. The genital openings are about 35 mm. in length and the
spaces between, forming the pillars of the oral arms, are 6 to 10 mm. in width.

Specimen B.—The diameter of the umbrella measured to the periphery of the
circular museles is about 160 mm. The number of tentaeles in each of the eight
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groups is as follows :—3 large + 1 small, 21 + 258,21 +2s8,2L 4+25s,21 4+ 25,
2L +4+1s,31,11 +1s The large tentacles are 4 to 5 mm. thieck near the base,
and one measured 260 mm. in length. The small tentacles are in the eourse of
development ; they vary very much in size and length, and are situated on the outer
sides of the group. Some of these little tentacles are only just visible, and measure
about 2 mm. in length. The gonads protrude about 30 mm., and the genital openings
in the wall of the stomach are 20 to 25 mm. in width and 35 to 40 mm. in length,
and the spaces between the openings about 8 mm.

Specimen C.—This specimen is in better condition than the other two, but it is
by no means perfect. The diameter of the umbrella, measured to the periphery of the
circular muscles, is about 220 mm. The umbrella is of moderate thickness and its
external surface is smooth and free from warts or elusters of nematoeysts.

The stomach is eireular in outline, about 80 mm. in diameter, with sixteen radial
pouches. The tentacular pouches are 45 to 55 mm. in width at their distal margin,
and the rhopaliar pouches about 35 mm. The oral arms are inecomplete, only the
basal parts remain, and these have large frills. The width of the pillars of the arms
is about 10 mm. The gonads in general appearance are similar to those of Desimonema
chierchianum, and are about 70 mm. in length. The genital openings are large and
somewhat rectangular in shape and measure about 40 mm. in length and 30 mm.
in width.

There are eight groups of tentacles arranged in a single row, adjacent to the
outer edge of the ecircular muscles. The largest tentacles are in the middle of the
group and the smallest on ecither side. The large tentacles are broken off elose
to the umbrella, and stumps show that they were about 5 mm. in thickness. In
each group there are two or three large tentacles and two that are smaller.
The sense organs are eight in number and are very mueh like those in Desmonema
chierchianum.

The tentacular lobes (Pl V., fig. 1) measure about 45 mm. in length and 55 mm.
in width, and their distal margin is without any clefts or indentations. The rhopaliar
lobes are about 35 mm. in length and 25 mm. in width. The eanal system in the
marginal lobes is of the same type as that in Desmonema chierchianum (P V., fig. 2).
In the tentacular lobes there is a eanal between every two tentacles. Owing to the
fewness of the tentacles in Desmonema gaudichaudi the canals are also few in number,
but they are much broader than in Desmonema chicrchianum, and occasionally nearly
coalesee in the proximal part of the lobes.

The young Medora stage of Desmonema chierchianum described by Dr. Vanhiffen
(1908, p. 46, Taf. I, fig. 3) and taken at the ‘ Gauss’ Winter Station, 1 econsider to
be a young Desmoncma gaudichaudi Maas. It measures 38 mm. in diameter, with
eight groups of tentacles, each group containing one large stout tentacle and one
minute tentacle or tentacular bud. In the Report on the ¢ Scotia’ Meduse I described
young stages of Desmonema chierchianum from the Falkland Islands. One speeimer,
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16 mm. in diameter, has one long slender tentacle and four to six minute tentacles or
tentacular buds in each group. A specimen 25 mm. in diameter has in each group
threc to six tentacles, one of which is very long and slender, and about six tentacular
buds (‘ Scotia’ Report, P1. IL, fig. 2). It is clear that the young stages of Desmonema
chierchianum have far morc tentacles in each group than Vanhoffen’s Medora stage,
though the latter is larger in size. There is also a difference in the shape of the
tentacular lobes.

Detached Tentacles taken in Nets—The ‘Scotia’ when in lat. 72° 31’ 8., and
long. 19° W., on 5th March, 1904, found in a drift net at 1 to 100 fms. some long,
thick tentacles. The longest was over four feet in length and the maximum thickness
measured was 7 mm. These tentacles have been described and figured by Dr. Rennie
(1905) and considered by him to be the tentacles of a Siphonophore.

The ‘Discovery’ obtained isolated tentacles in McMurdo Sound, and these were
also examined by Dr. Rennie (1907), who considered them to be the tentacles of
another Siphonophore. ““ These tentacles differ from those of the Scottish Expedition,
both in colour and consistency, the latter being brownish and of a markedly gelatinous
nature even in their badly preserved parts. They appear to belong to a distinct and
otherwise unknown form.” '

Dr. Vanhoffen (1908) has proved, beyond all doubt, the tentacles of Rennie’s
Siphonophore to be the tentacles of a Desmonema. The ‘Gauss’ obtained similar
large tentacles at her winter quarters off the Antarctic Continent.

I obtained from the British Museum a piece of one of the tentacles found by
Mr. Hodgson in McMurdo Sound and cut some sections of it. The sections clearly
show that Dr. Vanhoffen was right when he said that the. tentacles belonged to a
Desmonema and not to a Siphonophore. The structure of the tentacles of Dr. Rennie’s
Siphonophore is similar to that of Desmonema gaudichaudi in the ¢ Southern Cross’
collection.

The tentacles of Desmonema chierchianum and D). gaudichaud: are similar in
structure, but the muscle bands of D. chierchianum are smaller in size and more
slender than those of D. gaudichaudi. As the tentacles of D. gaudichaud: are
much thicker than those of D. chierchianum, so also are the muscle bands larger
and thicker.

Distribution.—Antarctic Ocean. Booth-Wandel Island, lat. 65° 8., long. 66° W.
(Paris) (Maas, 1908, °Francais’ Expedition); lat. 69° 59’ 8., long. 82° 39" W.
(Maas, 1906, ‘Belgica’ Expedition); lat. 66° 8., long. 89° E. (Vanhoffen, 1908,
“Gauss’ Expedition) ; Cape Adare, lat. 70° 18’ 8., long. 170° 9' E.  (‘Southern Cross’
Expedition) ; lat. 72° 81’ 8., long. 19° 00’ W. (Rennie, 1905, Scotia’ Expedition) ;
McMurdo Sound. Lat. 78° 48’ 8., long. 166° 20’ S. (Rennie, 1907, Discovery’
Expedition). '
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Fayity ULMARIDZE*
DipruLMARIS, Maas, 1908.

Generic Character—Ulmaridee with 16 rhopalia, 16 tentacles, and 32 marginal
lobes, regularly alternating (with numerous radial canals, some branching and all
anastomosing in a network at the periphery and communicating with a ecircular

canal).
DIPLULMARIS ANTARCTICA.

(Plate VI.)

Diplulmaris antarctica, Maas, 1908, p. 9, P1. 11, figs. 2, 3.
Ulmaropsis drygalskii, Vanhoffen, 1908, p. 45, figs. 10-12.
Ulmaropsis antarctice, Vanhoffen, 1909, Deutsche Siidpolar Exped. Vorwort, Bd. x. (Zool., Bd. ii.), p. v.

This interesting Medusa was first described by Maas as a new genus and species,
and his description is based upon two specimens collected by the French Antarctie
expedition. A few months after the appearance of Maas’ report on the Medusee of the
French expedition, Vanhoffen’s report on the Meduse of the German Antaretic
expedition was published, and in it he described a new Medusa under the name of
Ulmaropsis drygalskii, n.g. et n.sp. Messrs. Maas and Vanhoffen soon recognised
that both expeditions had collected specimens of this new Antarctic Medusa, and that
they had described it under different names. This was, however, unavoidable, owing
to the short interval of time between the publications of the two reports.
_Dr. Vanhéffen (1909) recognises Maas’ priority and proposes that the name Ulmaropsis
antarctica should be used instead of Diplulmaris antarctica. 1 am sorry that I caunot
agree to Vanhoeffen’s proposed generic name, because it is directly opposed to the
rules. of nomenclature, which are very clear and definite on this point. The generic
name Diplulmaris has priority over Ulmaropsis, just as the specific name antarctica
has priority over drygalskii. The name Diplulmaris is quite valid and must be used.

The ‘Discovery’ brought home twenty-six specimens of this species, and they
nearly all belong to the ephyra and meta-ephyra stages; but three are certainly
adults.

There is also a single specimen in the ¢ Southern Cross’ collection. It belongs to
the meta-ephyra stage, and was taken at Cape Adare on 10th May, 1899.

The Eplyra stage (Plate VL., figs. 1 and 2).—The smallest and youngest specimens
of the series are between 4 and 5 mm. in diameter, and have the typical ephyra
appearance. At this stage the ephyra has sixteen fairly long arms, each divided into
two flat lobes, which in the adult become the marginal lobes of the umbrella, and ecach
arm carries a rhopalium. There are thirty-two straight, unbrauched, radial canals,
sixteen of which run direct from the stomach to the rhopalia, and sixteen belong to

v .As Ulmcgn'.s isa name coined by Prof. Haeckel, and not of Greek origin, Ulmaride: may be allowed to pass,
but Diplulmaris is so shocking a hybrid that a protest must be entered, Ulmaropsis is, of course, as bad,—Ep.
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the tentacular series, regularly alternating with the former. The tentacular canals are
evidently not of the same age as the rhopaliar canals, but of a slightly later growth.

The tentacles are just beginning to make their appearance, and are indicated
either by bulb-like buds, by tapering elongated buds, or by minute tentacles. Four
tentacular buds varying in size and age arc found in the smallest specimens, and as
the Medusa grows twelve more buds develop, making the total up to sixteen. It is
clear that the tentacles do not all develop at the same time, but at irregular intervals
and apparently in no definite order. Ultimately the full number is reached, and
corresponds to the number of sense organs.

It is quite probable that. there is a still younger ephyra stage, which is not
represented in the collection—a stage with only sixteen rhopaliar canals, and without
the tentacular canals.

The stomach is very small, circular in outline, and four gastric filaments are
visible inside. The filaments increase in number as the Medusa grows. In the early
stages one filament in cach group is much longer than the others, and this is
probably the primary one. The mouth is simply a large opening, without any definite
lips or arms, which appear later.

The ex-umbrella is covered with small clusters of nematocysts. In the later
stages the nematocysts are confined to the aboral side of the marginal lobes.

The circular canal is formed by outgrowths from the radial canals (Plate VI.,
fig. 2), and is evidently formed just before the branches of the rhopaliar canals begin
to develop.

The Meta-ephyra stage—The normal appearance of this stage has been very
well figured by Maas (1908, Plate II., fig. 2). It may be distinguished by all the
rhopaliar canals possessing two opposite lateral branches, which lead into the cirenlar
canal. The tentacular canals remain unbranched, as in the earlier stages. The
branching of the rhopaliar canals in the ‘ Discovery ’ specimens is rather irregular, and
there is a want of uniformity in the pattern. The number of tentacles or tentacular
buds present is very variable and is not correlated with the size of the umbrella, which
at this stage is 15 to 25 mm. in diameter.

Variation—Among the ephyra and meta-ephyra stages fourteen specimens are
sufticiently perfeet for counting the number of rhopalia or rhopaliar canals. One
specimen has eleven rhopalia, four have fourteen rhopalia, two have fifteen rhopalia,
and seven have the normal number of sixteen.

The early stages were mostly taken by the ¢ Discovery’ during April and May.
As meta-ephyra stages were taken at the end of March and ephyra stages in May and
June, there is no clue given as to the breeding season of this Medusa. The ephyra and
meta-ephyra stages were found by the ¢ Gauss’ iu January and March. Vanhoffen’s
account of these stages is based npon nine specimens, 4 to 22 mm. in diameter.

The Adult—The adult specimens were all placed in one jar and labelled “ Winter
Quarters, various dates, 1903. Chromic-formalin.” They were afterwards transferred

2¢2
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to aleohol, as the storage room on the ship was below freezing point. These specimens
have now heen preserved about six years, and the tissues are still in good condition,
and the mesoglea remains transparent and pliable. The jar contained at least three
specimens.

Specimen A.—The umbrella is about 60 mm. in diameter, and it is unbroken,
though the margin is torn away and the whole of the mouth. This is, however, a
valuable specimen, as it is the only one showing the gonads in situ, and they are in
good condition.

Specimen B.—This specimen is represented by one-half of the umbrella, with
about eight rhopalia and eight tentacles. The diameter of the umbrella is estimated
at about 70 mm.

Specimen C.—This one consists of only one-half of the umbrella, with seven
rhopalia. The diameter of the umbrella is estimated at about 75 mm. From the
appearance of the radial canals, Specimens B and C helong to different Meduse, and
not to one Medusa torn in half. In addition to the above there are four fragments
belonging to the margin of the umbrella, with tentacles and rhopalia. These fragments
may be parts of the above specimens, or of other specimens.

Description of the Adult.—The umbrella is thin and probably slightly convex in
shape. The margin of the mouth is studded with warts and short protuberances
containing nematocysts. The fragments belonging to the mouth are from the margin
of a large mouth with either four lips, or four short arms, about 85 mm. in length,
something like the oral arms of Aurelia aurita, but thinner and more membrane-like.
The stomach is a flat circular cavity, about two-thirds the diameter of the umbrella,
and its lower side is covered with a moderately thick layer of mesogleea.

In a normal specimen 32 radial canals should leave the stomach. Sixteen of these
belong to the rhopaliar series and are branched, and sixteen to the tentacular series
and are unbranched. All the radial canals communicate with a circular canal and also
with one another by means of an irregular anastomosing network of canals near the
periphery of the umbrella (Plate VI, fig. 3). The rhopaliar canals have opposite
lateral branches, which are irregular in their position on the main canal. In the
adult the primary lateral branches have not unfrequently lost their connection
with the main canal, and are in direct communication with the stomach. This is
evidently due to the outward growth of the periphery of the stomach cutting off the
proximal portion of the radial canals, including the junctions of the branches. (In
Aurelia aurita it is not unusual to find the interradial branched canals isolated from
their main canal, which then runs as a straight isolated canal from the stomach to the
sense organ.) The main rhopaliar canals have frequently secondary lateral branches,
which originate nearer the margin of the umbrella. The secondary branches were not
present in the ephyra stages, and were only seen in the adults.

The gonads begin to make their appearance in the meta-ephyra stage, and are
then indicated by a very narrow band on the outer side of the gastric filaments. As
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the gonads develop the hand becomes sinuously folded and hroadens. In the young
adult the band is about 4 mm. in width and somewhat semicircular in shape.
There is no sub-genital cavity as in Awrelia aurita. The gonads protrude from the
stomach and hang down from the sub-umbrella like the gonads of a Chrysaora.
In the meta-ephyra stage the genital sacs have the appearance of simple sac-like
enlargements, with very thin walls ; on the wall of the stomach inside are situated two
rows of gastric filaments and the embryonic genital band. By the time the gonads
have reached maturity the genital sacs have become lobated (Plate VL, fig. 5).
Internally the proximal end of the sac is covered with numerous gastric filaments, and
its distal end or bottom holds the gonads, which are now arranged in more complicated
and somewhat irregular folds.

The tentacles are very much laterally compressed, especially in the basal portion,
but the distal portion is more round and tapers off to a slender point. Along the
whole length of the tentacle, on the inner side, runs a band or ridge, which is closely
studded with clusters of nematocysts. The outer side of the tentacle is smooth and
free from clusters of nematocysts (Plate VI., fiz. 6). The tentacles are hollow
throughout their whole length, a flat tube-like cavity running close to the inner edge.
They are apparently in a semi-contracted condition, and the tube-like cavity is
contracted into a series of transverse folds, which, when viewed from the outer edge
of the tentacle, have the appearance of a series of rings. The folding or wrinkling
is present in all fully-grown tentacles, and is sufficiently conspicuous to be noticed
by the naked eye.

In the adult there are normally sixteen sense organs, alternating with sixteen
tentacles. The rhopaliun, or tentaculocyst, is not well protected in this Medusa—
neither by lying back in a groove nor by a covering formed by the marginal lobes.
It is situated on the wall of the niche formed by the marginal lobes, and points
upwards towards the aboral side of the umbrella. The rhopaliar canal, which leads
from the circular canal to the sense organ, is broad and flat in the adult. Over the
rhopaliar canal and on the surface of the umbrella is situated a small patch of darkly
coloured cells, in the midst of which there is generally a slight depression forming
the dorsal sensory pit. The pit has the appearance of being in a rather rudimentary
condition and is occasionally absent.

Although the marginal lobes are more or less torn, there are no indications of
any further inerease in number, beyond the original thirty-two of the ephyra stage,
by subsequent division. The ex-umbrellar side of the lobes is covered with numerous
warts containing nematocysts. The lobes show a slight variation in shape, and fill
up the space between the sense organs and the tentacles. As these are not always at
equal distances apart, some of the lobes are broader than others.

Vanhoffen’s deseription of the adult is based upon a large fragment of the
marginal part of the umbrella, and Maas had only one quadrant of an umbrella to work
upon. Vanhoffen describes and clearly figures tentacular lobes on the margin of the
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umbrella in addition to the rhopaliar lobes. Each rhopaliar lobe is divided by a deep
cleft. Maas, on the other hand, figures the rhopaliar lobes with an undivided margin.
I have carefully examined the tattered marginal lobes of my specimens, and can
occasionally see a small isolated lobe in the position of Vanhiffen’s tentacular lobes.
From their general appearance I have come to the conclusion that they are only
detached portions of the torn rhopaliar lobes. Although none of my specimens have
one absolutely perfect lobe, still, in building up a picture from the many imperfect
lobes I cannot trace or find any definite cleft in these rhopaliar lobes.

Distribution.—Antarctic. ‘Gauss’ Winter Station, about lat. 66° S., long. 89° E. ;
north of Kaiser Wilhelm II. Land (Vanhoffen). Wandel Island ; lat. 65° S., long.
66° W. (Paris) (‘Francais’ Expedition). (Maas, 1908.) McMurdo Sound; lat.
78° 49' S, long. 166° 30" E. (‘ Discovery ’ Expedition). Cape Adare; lat. 70° 18'S,,
long. 170° 9' E. (‘ Southern Cross ' Expedition).

D1PLULMARIS (?) GIGANTEA.

In Mr. Borchgrevink’s ““First on the Antaretic Continent ” there is an allusion to
the capture of a very large Scyphomedusa. “ One large jellyfish was caught near the
peninsula, with arms, or extremities, about 12 yards long; its weight was 90 lbs,”
There are also two illustrations from photographs of this Medusa ; one showing it at
the surface of the sea, and the other after it was landed from the boat. This specimen
was apparently caught on 10th October, 1899, and there is a record of another
specimen for December 27th. “Mr. Fouger secured a magnificent specimen of a
jellyfish”” In the ‘Southern Cross’ collection there is one specimen of a large
Scyphomedusa labelled ““Cape Adare, January, 1900; 7 fathoms.” It was originally
in formalin, but was transferred to alcohol at the British Museum.

I saw this specimen soon after its arrival at the Museum. It was then in a broken
condition and thickly coated with a deposit of iron rust, which had uniformly stained
the surface of the Medusa a dark reddish-brown colour. It seems to me that this
speeimen must have passed through some other chemical besides formalin, because the
Jelly of the umbrella has become very much consolidated and rather hard and brittle.

When the specimen was laid out flat in a dish, the umbrella measured about
18 inches (500 mm.) in diameter. (The size of the “ 90-1b. Medusa ” is not stated,
but from the photographs I ronghly estimate the umbrella to have been about 23 feet
in width and about 1 foot in height.) There is a central mouth and four oral arms,
which are not perfect. The longest arm measures 7 feet (over 2 metres), and another
arm 5 feet. They must have been very much longer when the animal was alive,
They have every appearance of great strength and length, so that I do not think that
the length of 12 yards for the oral arms. of the “90-lh. Medusa” was a very great
exaggeration. The arms are evidently of the Desmonema type, V-shaped transversely,
broad at the base, and tapering towards the distal end. The delicate membranous
folds, which form the sides of the arm, have disappeared, and only the keel and thick
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gelatinous parts remain. The basal portion of the arm, close to the mouth, is very
mueh ecompressed laterally, resembling a thick fleshy leaf, about 130 mm. broad and
about 20 mm. thick.

The lower wall of the stomach is thick and strong for ecarrying the weight of
the oral arms. In it there are four interradial genital openings, which are semi-
oval in shape, measuring about 20 mm. in length. These openings are very small
for the size of the stomach, but larger openings would tend to weaken its lower
wall. From one of the openings a gonad is protruding about 50 mm. The
stomach is eircular in shape, forming a large cavity without internal septa and without
distal pouches. From the periphery of the stomach go forth many radial canals.
The courses of several of the canals were traced by dissection. They pass through
the layer of jelly and come to the surface of the sub-umbrella. It has already been
stated that the Medusa is of a dark reddish-brown colour, which is an opaque surface
layer confined to a very thin skin, which can be peeled off from the underlying jelly
This skin, at first, was mistaken for the ectoderm, but after further investigation and
consideration, it seems more likely to be an artificial product, formed after preservation
On tracing the radial canals from the stomach it was found that they came to the
surface of the sub-umbrella near the periphery of the stomach, and that their open
ends were covered by the reddish skin. There is not the slightest trace of a canal
system over the surface of the sub-umbrella, nor of any muscles. One would naturally
expect to see powerful circular museles on the sub-umbrella, considering the size of
and thickness of the umbrella, and the great length of the oral arms. I believe that
all the circular muscles, and the whole of the eanal system on the sub-umbrella, have
peeled off. Their absenee would account for the abrupt termination of the radial
canals after passing through the wall of the stomach.

The margin of the umbrella is very much damaged and broken, but there are
indications, here and there, of lobes, which are, perhaps, the basal portions of larger
lobes. There is not the slightest trace of a tentacle, nor of a sense organ. Except
for the gonads the specimen is but little more than a gelatinous skeleton.

The presence of a central mouth, and oral arms without internal canals exeludes
this Medusa from the Rhizostomata. It, no doubt, belongs to the Semzzostomata.
The absence of marginal gastric pouehes, and the presence of radial canals, indicate
that it belongs to the Ulmaridse. Tt is best to place this large Medusa provisionally
in the genus Diplulmaris, as it is too imperfeet to justify the possession of a new
generie name.




58 EDWARD T. BROWNE.

LIST OF BOOKS AND MEMOIRS QUOTED IN THE TEXT.

AGassiz, A., 1865.— North American Acaleph®.” Catalogue Mnseum Comp. Zool., Harvard College,
No. II. Cambridge, U.S.A.

A@assiz, L., 1860-62.— Contributions to the Natnral History of the United States of America,” vols. iii.,
iv. DBoston.

ANTIPA, G., 1892.—%“Die Lucernariden der Bremer Expedition nach Ostspitzbergen im Jahre 1889.”
Zool. Jahrb. (Syst.), Bd. vi., pp. 877-896. Taf. XVII., XVIII.

Bepor, M., 1908.—* Sur un Animal pélagique de la Région antarctique” (Wandclia charcoti). Expéd.
Antarct. Frangaise (1903-5). Expédition Charcot. 5 pp. 1 PL

Bigerow, H. B., 1909.—* Reports on the Scientific Resnlts of the Expedition to the Eastern Tropical
Pacific . . . by the steamer ‘Albatross,’ 1904-5." No. 16. The Meduse. Mem. Mus. Comp.
Zool., Harvard, vol. xxxvii. 243 pp. 48 Pls.

Breerow, H. B., 1909.—* Cruise of the Schooner ¢ Grampns’ in the Gulf Stream durinug July, 1908 ; with
description of a new Medusa (Bythotiaridee).” Bull. Mus. Comp. Zool., Harvard, vol. lii., no. 12,
pp. 195-210. 1 PL

BorcHGREVINK, C. E., 1901.—“First on the Antarctic Continent. °Southern Cross’ Expedition, 1898—
1900.” London.

Baaxor, J. F., 1838.— Ausfiibrliche Beschreibung der von C. H. Mertens auf seiner Weltumsegelung
beobachteten Schirmqnallen, nebst allgemeinen Bemerkungen iiber die Schirmquallen iiberhanpt.”
Mem. Acad. Imp. St. Petersbonrg, ser. 6, tom. ii. (Sci. Nat.), pp. 287-411, Taf. I.-XXXI.

Browxe, E. T., 1896.—*“On British Hydroids and Meduse.” Proc. Zool. Soc., London, pp. 459-500.
Pls. XVI., XVII,

Browxg, E. T., 1902.—“A Preliminary Report on Hydromedns® from the Falkland Islands.” Ann.
Mag. Nat. Hist., vol. ix., pp. 272-84.

BrowxeE, E. T., 1902.—* Hydrozoa.” A preliminary account. Report Collections Nat. Hist., ¢ Southern
Cross,’” pp. 310-16. British Musenm. )

BrowxE, E. T., 1903.—* Report on some Medusa from Norway and Spitzbergen.” Bergens Mus. Aarbog.,
1903, no. 4. 36 pp. 5 Pls,

BrowxE, E. T., 1905.—Medus, in “ Herdman’s Pearl Fisheries, Ceylon.” Part IV., pp. 181-66. 4 Pls.
Royal Soc., London. ;'

BrowxE, E. T., 1907.—* A Revision of the Meduse belonging to the Family Laodoceidse.” Ann. Mag.
Nat. Hist., vol. xx., pp. 457-80.

Browxg, E. T., 1908.—“ The Medus® of the Scottish National Antarctic Expedition ” (“ Scotia ).
Trans. Roy. Soc. Edinburgh, vol. xlvi,, pt. ii., pp. 288-51. 2 Pls.

Denpy, A., 1902.— On a Frec-swimming Hydroid, Pelagohydra mirabilis, n.g. et n.sp.”  Quart. Journ.
Micro. Sci., vol. xlvi,, pp. 1-24. 2 Pls.

Fewkes, F. W., 1886.—* Report on Meduse collected by the Lady Franklin Bay Expedition,” in Greely’s
“Three Years of Arctic Service,” vol. ii., app. xi., pp. 399-408. 1 Pl. Londoun.

GEGENBAUR, (., 1856.— Versuch eines Systemes der Medusen.” Zeitschr. wiss. Zool.,, Bd. viii.,
pp. 202-73. Taf, VII.-X.

GUNTHER, R. T., 1903.—*“On the Structure and Affinities of Mnestra parasites, Krohn ; with a Revision
of the Classification of the Cladonemide.” Mith. Zool. Stat. Neapel., Bd. xvi., pp. 35-62. 2 Pls.

Haxrcker, E., 1879-80.— Das System der Medusen.” Jena.

HAECKEL, E., 1881.—“ Die Tiefsee-Medusen der ¢ Challenger *-Reise und der Organismus der Medusen.”
205 pp. 32 Tafn. Jena.

Hamcker, E., 1882.—“Report on the Deep-Sea Meduse dredged by H.M.S. ¢Challenger,” vol. iv.
154 pp. 32 Pls.

HarTraus, C., 1897.— Die Hydromedusen Helgolands.”  Wiss. Mecres. deutsch. Meere, Bd. ii.,
pPp. 449-536. 10 Tafn.



MEDUSZE. , 59

HARTLAUB, C., 1907.— Craspedote Medusen ; Codoniden und Cladonemiden.” Nordisches Plankton.
XII. 185 pp. 126 figs, 2 maps.

HARTLAUB, C., 1909.—* Uber Thanmantias pilosella, Forbes ; und die nene Lafceiden-Gattung Cosmetira.”
Zool. Anzeiger, Bd. xxxiv., pp. 82-89. 4 figs.

Hicksox, S. J., and GraveLy, F. N., 1907.— Hydroid Zoophytes.” National Antarctic Expedition
(¢ Discovery *). Nat. Ilist., vol. iii. 34 pp. 4 Pls. DBritish Museum.

Hovasox, T. V., 1907.—“ On Collccting in Antarctic Seas.”” National Antarctic Expedition, vol. iii
10 pp.

LEUCKART, R., 1856.— Beitriige zur Kenntniss der Mednsenfanna von Nizza.”  Archiv. f. Naturegesch.,
pp. 1-40. Taf. I.-II.

Lo Branco, S., 1904.—* Pelagische Tiefseefischerei der ‘Maja’ in der Umgcbung von Capri,” Bd. i
91 pp. 42 Tafn. Jena.

Maas, 0., 1893.—* Die Craspedoten Medusen.” FErgcbuisse der Plankton-Expedition, BAt 11,8 Ke!
107 pp. 8 Tafn. ‘

Maas, O., 1897.—Reports on an Exploration off the west eoast of Mexico, Central and Sonth America, and
off the Galapagos Islands. ¢ Albatross,’ 1891. DPt.21. “Die Medusen.” Mem. Mus. Comp. Zool.
Harvard, vol. xxiii., pp. 1-92. 15 Tafn.

Maas, 0., 1904.—*“ Méduses provenant des Campagnes des Yachts ¢ Hirondelle’ et ¢ Princesse Alice,
1886-1903.” Résult Camp. Scient. Monaco, fase. xxviii. 71 pp. 6 Pls.

Maas, 0., 1905.— Dic Craspedoten Meduscn der Siboga-Expedition.” Monograph X. 84 pp. 14 Tafn.

Maas, 0., 1906.—* Die arktischen Medusen.” Fanna Arctica, Bd. iv., pp. 481-52G.

Maas, 0., 1906.— Medusen.”  Expédition antaretigne Belge (¢ Belgica ’) 32 pp. 8 Tafn, Anvers.

Maas, 0., 1908.—* Médnses.” Expédition antarctique Francais, 1903-5. 18 pp. 2 Pls.  Paris.

MayEeR, A. G., 1900.—“Some Meduse from the Tortugas, Florida.” Bull. Mus. Comp. Zool. 1arvard,
vol. xxxvii., pp. 11-82. Pls. L.-XL1V.

MaYER, A, (., 1906.—* Meduse of the Hawaiian Islands, collected by the ¢ Albatross’in 1902.”” Bull.
U.S. Fish Com., 1903, pt. iii., pp. 1181-1143. Pls. I.-T11.

METSCHNIKOFF, 1., 1874.— Studien iiber die Entwicklung der Medusen und Siphonophoren.”  Zeitschr.
f. wiss. Zool., Bd. xxiv., pp. 15-83. Taf. II.-XIIL.

MiLLER, J., 1851.— Ucber cine eigenthiimliche Meduse des Mittelmeeres und ihren Jugendznstand.”
Arch. Anat. Physiol., Berlin, pp. 272-277. Taf. XI.

MurrAy, J., 1896.—“ On the Deep and Shallow Water Marine Fauna of the Kerguelen Region of the
Great Southern Ocean.” Trans. Roy. Soc., Edinburgh, vol. xxxviii., pp. 843-500.

RENNIE, J., 1905.— On the Tentacles of an Antarctic Siphonophore.” Proc. Roy. Phys. Soc., Edinburgh,
vol. xvi,, pp. 85-37. 1 PL

RENNIE, J., 1907.— Tentacles of a Siphonophore.” National Antarctic Bxpedition, ¢ Discovery,” 1901-4.
Nat. Hist., vol. iii. 8 pp. 5 fige. British Museum.

Rovaxes, G. J., 1876-77.—“An Account of some New Species, Varieties and Monstrous Forms of
Medunse.,” Journ. Linn. Soc., London. (Zool.) xii., pp. 525-531; xiii, pp. 190-194. Pls.
XV.-XVI.

Torrey, . B., 1909.— The Leptomedusae of the San Diego Region.” Univ. California Pnbl., vol. vi,,
pp. 11-31. 11 figs. Berkeley, U.S.A.

VANHOFFEN, 1., 1888.— Untersuchungen iiber Semacostome und Rhizostome Mednsen.”  Bibliotheca
Zoologica, Bd. 1., Heft 3. 54 pp. 6 Tafu. Map.

VANHOFFEN, E., 1892.—¢ ])1(, Akalephen der Planktou-Expedition,” Ergeb. Bd. 2, K.d. 28 pp. 4 Tafn.

VaNuorreN, E., 1902.—“Dic Craspedoten Medusen der deutschen Tiefsce-Expedition” (¢ Valdivia’),
1898-99. Wissen. Brgcbnisse, Bd. iii., pp. 53-86. Taf. IX.-XII.

VANHOFFEN, 1., 1908.— Dic Narcomedusen der dentschen Tiefsce-Expedition (¢ Valdivia’), 1898-99.”
Wissen. Ergebnisse, Bd. xix., pp. 43-74. Taf. VII.-IX.

VaxuorreN, E, 1908.—“Die Lnecrnariden und Skyphomedusen,” Deutsche Siidpolar-Expedition,
1901-8. Bd x. (Zool., Bd. ii., pp. 27—49). Taf. 1L, ITL

VANHOFFEN, L., 1909.—Decutsche Siidpolar-Expedition. Bd x. (Zool., Bd. u.), Yorwort, p. v.

VOL. V. 2 D



60 EDWARD T. BROWNE.

DESCRIPTION OF THE PLATES.

KEY TO THE LETTERING OF THE PLATES.

ad., adhesive pad (Lucernaria). oc. 1., ocular lobe (= rhopaliar lobe).
ad. f., adhesive disc of the foot (Lucernaria). or., orallip.
[/ basal bulb. of.,  otocyst.
&, cordylus. ov., ovam; ovary.
ca., cavity of the peduncle (Lucernaria). Py papilla.
éc., circular canal. per., perradial.
em.,  circular muscles. per. c., perradial canal.
de., diverticulum of the circular canal. r radial calisd.
ec.,  ectoderm. - rh.,  rhopalium.
ec. ¢c., ectodermal cavities. rh. ¢., rhopaliar canal.
™% endoderm. rh. 1., rhopaliar lobes.
ex., exumbrella. it
'y filament of the stomach. &9, - SORACIE

spt.,  septnm.
G- gon:a,d. A ) b
qd., genital duct. 5, aENsd
inter. ¢., interradial canal. st. r., perradial ridge of stomach.
i canal in foot of Lucernaria. sub., sub-umbrella.
m., month. (o tentacle.
mb.,  marginal bulb. ta.,  teniola.
mes.,  mesoglaa. i tentacular canal.
mesen., mesentery. .,  tentacular lobe.
T, nematocysts. ww., umbrella wall.
oc., ocellus, V., velum.

PLATE 1.

T'16. 1.—Catablema weldoni. Karly stage.

Fic. 2.—Catablema weldoni. Adult. X 8}.

Fic. 3.—Catablema weldons.

X 10.

The basal portion of a tentacle.

Lateral view. X 12. b., basal bulb;

¢c., circular canal ; d., diverticulum ; ez., exumbrella ; mb., marginal bulb ; 7., radial canal.

TF1c. 4.—Catablema weldoni.

The filaments upon a tentacle.

Lateral view.

X 25.

F16. 5.—Catablema weldoni. Lower portion of the stomach, showing the gonads (g.), and the mouth (m.)

X 20.
Adult.

with perradial lip (per.).
F1c. 6.—Cosmetirella simplex.

Fr1a. 7.—Cosmetirella simplex.
two tentacles. X 60.

F1a. 8.—Cosmetirella simplez.
ot., otocyst ; v., velum.

Lateral view.

X 7.

Transverse section of a sensory pit.

A portion of the margin of the umbrella, showing a sensory pit (s.p.) and

x 480. cc., circular canal;
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PLATE 1II.

Fia. 1.—Sibogita borchgrevinki. Adult. Lateral view. x 21

o

Fic. 2.—Stbogita borchgrevinki. Lateral view of the stomach. X 7. (Wall of the nmbrella partly eut
away.) g., genital opening in the wall of the stomach ; st. r., perradial ridge or band along the
stomach ; mesen., *“ mesentery ’’ eouneeting the perradial eanal (per. ¢.) with the stomaeh ; nfer. c.,
interradial canal with diverticula.

Fic. 8.—Sibogita borchgrevinki. Lateral view of a tentaele. x 15.

Fic. 4.—Sibogita borchgrevinki. Transverse seetion through the middle of the stomach, showing the
position of the gonads. x 20.

Fic. 5.—Siboyita borchgrevinki. 'Transverse seetion of the stomach of a speeimen which has shed the
* gonads. ec. c., cavities lined with ectoderm. x 20.

I'r

Q

. 6.—Ptychogena antarctica. Margin of the umbrella curled over, showing the distal portion of a
gonad (g.), the width of the velum (2.) and the arrangement of the teutacles. Oral view. x 2.

Fic. 7.—Ptychogena antarctica. Dasal bulbs of the tentaeles and the cordyli (c.). Aboral view. x 15.
Fic. 8.—Ptychogena antarctica. The basal bulb of a tentacle. Lateral view. x_ 15.

¥ia. 9.—Ptychogena anlarctica. A cordylus. X 80.

PLATE TIL
I'16. 1.—Eleutheria hodgsoni. Lateral view of the medusa. x 20.

Fic. 2.—Eleutheria hodgsoni. Aboral view of the umbrella, showing the base of the stomach (st.), radial
canals (r.), the bases of the tentacles (¢.), and ocelli (oc.). x 20.

Fic. 3.—Eleutheria hodgsoni. Oral view of the umbrella showing the mouth (.), the gonads (g.), covered
over by the velum (v.), and the bases of the tentacles covered with nematoeysts (n.). x 20.

F16. 4.—Elewtheria hodgsoni. A tentacle showing the arrangement of the clusters of nematoeysts when
the upper branch is edntracted.

F16. 5.—Pantachogon scotfi. Lateral view of the medusa. X 13.

T'1c. 6.—Pantachogon scolti. Diagram showing the position of the gonads upon the radial canals.
Oral view.

PLATE 1V.
¥ic. 1.—Koellikeria maasi. An early stage. Lateral view. x 30.
Fia. 2.—Koellikeria maasi. Lateral view of the adult. x 6.

Fi1c. 3.—Koelliteria maasi. Portion of the margin of the umbrella, showing the perradial and interradial
groups of tentacles of an adult. Oral view. X 20. per., perradial ; ., velum ; cc., eireular eanal ;
b., eompound basal hulb.

F1a. 4.—Koellikeria maasi. 'Transverse seetion of a radial canal, showing the ectoderm eells and groove
in the wall of the sub-umbrella. x 230.

Fi6. 5.—Koellikeria maasi. Traunsverse section through the wall of the stomach, and showing a
longitudinal seetion of a gastrie papilla (.), and the ovary. X 230.

YFia. 6.—Margelopsis australis. Lateral view of the Medusa. X 33.

Frc. 7.—Margelopsis australis.  Oral view of a basal bulb, showing the position of the two tentacles.
X 200.
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PLATE V.

. 1.—Desmonema gaudichaudi. A tentacular and two rhopaliar lobes on the margin of the umbrella,
showing the canal system in the lobes and the bases of the tentacles. Nat. size.

. 9.—Desmonema chierchianuwm. A tentacular and two rhopaliar lobes on the margin of the umbrella,
showing the canal system in the lobes and the bases of the tentacles. Nat. size.

Fie. 8.—Lucernaria vanhoeffeni. The interior of the peduncle. X 2. fa., teeniola with gastric fila-

Fic
Fig

Fia

Fia.

Fia.

Fra

Frie
Fic

Fia

Fic

Fia

Fie

Fia

ments (/) in the lower part of the stomach (st.), and terminating in bulbous enlargements ;
ca., cavity of the peduncle in communication with the stomach ; %., blind branched canals from the
cavity of the peduncle in the wall of the adhesive foot (ad. f.) ; u., wall of the umbrella.

. 4.— Lucernaria vanhoeffeni. Tentacles with adhesive pads (ad.). X 16.

. 5.—Lucernaria vanhoeffeni. Portion of the genital bands, showing the elongated sacs containing
gonads. X 4.

. 6.— Lucernaria vanhoefieni. Diagram of a longitudinal section through a genital sac. 0., ova or
ovary ; gd., genital duct.

PLATE VI
Diplulmaris antorctica.

1.—Ephyra stage ; showing an early stage of the development of the canal system and the tentacles.
Oral side. X 15.

2.—Ephyra stage Tater than fig. 1, showing the circular canal and the commencement of the branching
of the rhopaliar canals. Oral side. X 5.

. 3.—Portion of the margin of the umbrella of an adult, showing the anastomosing of the canal system.
Oral side. x 2.

. 4.—Sense organ. Aboral view. x 11.
. 5.—Sketch of a gonad lying on the sub-umbrella. Oral view. x 2.

. 6.—Tentacle of an adult. Lateral view. X 3. .

PLATE VIIL

. L—Periphylla dodecabostrycha.  Photograph of Dr. Wilson’s sepia drawing. Redunced nearly
21 times.

. 2.—Afolla wyvillis. Photograph to show the wide furrows round the margin of the central disc.
About natural size.

. 8.—Lucernaria vanhoeffeni. Photograph showing a lateral view of the medusa. About natural size.

. de—Lucernaria vanhoeffeni. Photograph of a specimen cut longitudinally to show the interior of the
umbrella and the stomach. Slightly larger than natural size.










































