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A. INTRODUCTION

The Danish Deep-Sea Expedition in 1950, 1951 and
1952 collected ascidians from the Pacific Ocean, the
Tasman Sea, Indonesian waters, the Indian Ocean
and the Atlantic Ocean, in depths from 2084 to
7000 metres. This material makes an important

contribution to our knowledge of the abyssal asci-
dian fauna and its geographical distribution.

All the material, including type specimens, is
deposited in the University Zoological Museum,
Copenhagen.

B. LIST OF STATIONS WITH SPECIES FOUND AT EACH

Station
30. Bathystyeloides enderbyanus (Michaelsen).
Molgula galatheae sp. .
24. Bathystyeloides enderbyanus (Michaelsen).
52. Bathystyeloides enderbyanus (Michalesen).
Molgula galatheae sp. n.
66. Bathystyeloides enderbyanus (Michaelsen).
190. Bathystyeloides enderbyanus (Michaelsen).
196. Styela milleri Ritter.
217. Culeolus suhmi Herdman.
233. Styela sericata Herdman.
234. Bathystyeloides enderbyanus (Michaelsen).
Culeolus suhmi Herdman.
Styela sericata Herdman.
Bathystyeloides enderbyanus (Michaelsen).
Bathystyeloides enderbyanus (Michaelsen).
Styela sericata Herdman.
Culeolus suhmi Herdman.
Hexacrobylus indicus Oka.
Styela sericata Herdman.
Polycarpa albatrossi (Van Name).

235.
238.

280.
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Station

281. Culeolus suhmi Herdman.

282. Polycarpa albatrossi (Van Name).
Styela sericata Herdman.
Culeolus suhmi Herdman.
Hexacrobylus indicus Oka.

3. Molgula immunda (Van Name).

. Polycarpa albatrossi (Van Name).

. Styela sericata Herdman.

. Bathystyeloides enderbyanus (Michaelsen).

. Cnemidocarpa bythia (Herdman).

Styela sericata Herdman.

Bathystyeloides enderbyanus (Michaelsen).

Cnemidocarpa bythia (Herdman).

Styela sericata Herdman.

Culeolus suhmi Herdman.

Cnemidocarpa bythia (Herdman).

Cnemidocarpa bythia (Herdman).

Abyssascidia wyvillii Herdman.

Cnemidocarpa bythia (Herdman).

? Culeolus suhmi Herdman.

602.

607.
651.
653.
654.

661.




Station
663. Distaplia galathege sp. n.
Styela sericata Herdman.
? Culeolus suhmi Herdman,
Molgula immunda (Hartmeyer) f. mono-
carpa n. f.

Station
664.
665.
668.

Styela sericata Herdman.
Dicarpa simplex Millar.
Octacnemus bythius Herdman,
? Culeolus suhmi Herdman.

716. Dicarpa simplex Millar.

C. DESCRIPTION OF SPECIES

Family CLAVELINIDAE
Forbes and Hanley, 1848

Genus Distaplia Della Valle, 1881
Distaplia galatheae sp. n. (Fig. 1)

Material:
St. 663, 36°31’S. 178°38'W., Kermadec Trench,
24-2-1952, depth 4410 m. sandy clay; one spe-
cimen.

Diagnosis: :

Test of a clear to somewhat milky appearance.
Thorax at least as long as abdomen. Gonad be-
side intestinal loop. Larva with only one sensory
pigment spot in cerebral vesicle.

Colony:

The single colony contains only three well-de-
veloped zooids. Test fairly firm, clear to milky in
appearance, with the zooids showing through. The
colony was attached by a broad base.

Zooid (Fig. 1 A):
About 2.4 mm long. Thorax equal to or slightly
larger than abdomen.

Siphons:

The oral siphon was not distinctly seen, but is
apparently short. The atrial siphon is wider,
conical or tubular and projecting dorsally, but the
shape of the opening could not be seen in many
zooids.

Oral tentacles:
The short finger-like tentacles probably number
12-16.

Branchial sac:

Four rows of stigmata with 3 quite prominent
transverse bars between adjacent rows. No para-
stigmatic bars were seen. The dorsal languets, of
which the second is larger than the first and third,
are placed on the transverse bars a short distance
down the left branchial wall.

Gut:

A long narrow and slightly curved oesophagus
leads to the ovoid or almost globular stomach. No
folds or markings could be seen on the wall of the
stomach. The proximal chamber of the intestine is
short and leads to the curved ascending limb.

Gonad:

A large ovoid body lying beside the intestinal
loop and stomach represents the gonad, but se-
parate ovary and testis could not be distinguished.

Brood pouch:

The brood pouch is about as large as the thorax,
but does not extend beyond the posterior end of the
abdomen. It is joined to the thorax by a short
narrow stalk. In the zooids examined two embryos
were present in each brood pouch.

Larva (Fig. 1B):

About 1.2 mm. long from the anterior end of the
papillae to the base of the tail. In the best developed
larvae there are three anterior papillae, of which two
are dorsal and one is ventral. The papillae are quite
like those of other species in the genus. Four rows
of small stigmata are present in the branchial sac,
and the gut is well differentiated. Both oral and
atrial siphons are developed. The cerebral vesicle is,

however, abnormal since it possesses only one pig-
mented sensory organ. It could not be determined
with certainty whether this was the ocellus or the

otolith, but its shape suggested an otolith. The tail,

Fig. 1. Disraplia galatheae sp. n. A, zooid; B, larva.
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when coiled round the larva, reaches the oral
siphon.

Remarks:

No species of Distaplia has hitherto been found
at great depths. The structure of the present species
is little modified from that of species occurring in
shallow waters. Only the larva, with its loss of one
sensory organ from the cerebral vesicle, is modified
and if the lost organ is in fact the ocellus, the modi-
fication is correlated with life in constant darkness.

Family OCTACNEMIDAE Herdman, 1888

Genus Octacnemus Moseley, 1876

Octacnemns bythius Moseley
(Figs. 2, 3; Plate 1, figs. 1, 2)

Octacnemus bythius Moseley, 1876, p. 287, pl. 44,
figs. 7-13.

Material:
St. 668, 36°23‘S. 177°41'E., Kermadec Trench,
29-2-1952, 2640 m, clay; one specimen.

External appearance:

The body is cylindrical to ovoid and about 1.7 cm.
long. At its upper end it bears a crown of 8 flat
triangular lobes, and at its lower end there is a
roughened surface by which the animal was apparent-
ly attached during life. The greatest diameter across
the lobes, when they are fully extended, is about
5.5 cm. The crown is not quite symmetrical as the
3 or 4 ventral lobes are longer than the others. A
soft, transparent and rather thin test covers the
whole surface, including the lobes. There is an
opening in the test at the upper end of the body, on
the area enclosed by the crown of lobes, and situat-
ed a little towards the dorsal side. This is the outer
end of the oral opening. The triangular lobes are,
as will be shown later, nothing more than the greatly
developed lobes of the oral siphon surrounding the
oral opening. The exhalent opening in the test could
not be seen in this specimen but Moseley found it
on the postero-dorsal surface, outside the crown of
lobes. As the test is transparent the red-brown
muscles of the lobes and body wall can be seen
without dissection.

Internal structure:

In the fixed specimen there is a large cavity
between the test and the upper, or internal, surface
of the oral lobes and another surrounding the body
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Fig. 2. Ocracnemus bythius Moseley. A, animal removed from
test; B, body from left. Muscles in black.

and extending under the lobes. These two cavities
have been wrongly called the oral or branchial
cavity and the atrial cavity respectively, in several
previous descriptions of Octacnemus. They may be
artifacts and will be discussed later (see “Remarks”).
The muscles of the body have already been care-
fully described in this and related species (MOSELEY,
1876; HerpMAN, 1888; METCALF, 1900; MADSEN,
1947). In the ‘Galathea’ specimen the muscles agree
with existing accounts and are shown in fig. 2. On
the oral lobes they consist of longitudinal muscles,
which have generally been called radial muscles,
and circular or transverse muscles. One longitudinal
muscle lies between each two lobes and forks to
send a branch along the margin of each adjacent
iobe. The circular muscles are anatomically exter-
nal to the longitudinal ones, lying on what has been
called the aboral side of the lobes. Two rows of
short stout muscles, one row on each side of the
body, meet ventrally; these muscles appear to be-
long to the circular system. A few bands of muscle
are also present on the dorsal side of the body, near
the ganglion.

The ganglion is an ovoid white body which gives
off a pair of large antero-lateral nerves, and a
branched posterior nerve probably representing the
paired posterior nerves and the median rapheal
nerve. Immediately behind and slightly ventral to
the ganglion is the globular neural gland, with a
projecting funnel which has a simple opening. The




Fig. 3. Octacnemus bythius Moseley. A, ganglion and dorsal
tubercle from ventral side; B, body from the right side, dis-
sected, A. s., atrial siphon, B. o., branchial opening, D.1. dor-
sal line, P.a.o., pharyngo-atrial openings, Ph., pharynx, R.,
rectum, St, stomach; C, suggested evolution of Octacnemus
from a simple enterogonid ascidian, A. c., atrial cavity.

external part of the oral opening, in the test, has
been mentioned. The oral opening proper, which
leads directly into the branchial sac, is moderately
wide and is encircled by bands of muscle which are
extensions of the mid-dorsal longitudinal muscle of
the oral siphon. There is no trace of oral tentacles.
The branchial sac is simple, its walls lacking stig-
mata, bars, and papillae. RiTTER (1906), however,
found a few vestigeal stigmata in his specimens of
O. herdmani, a closely related, if distinct, species.
There is a dorsal furrow representing the dorsal
lamina of other ascidians, a wide endostyle, a re-
tropharyngeal band and peripharyngeal bands en-
circling the oral opening. The pharyngo-atrial open-
ings will be described later.

The oesophagus opens at the postero-dorsal cor-
ner of the branchial sac, but no details of the oeso-
phagus, stomach or intestine were seen clearly. The
rectum lies on the left of the stomach and opens
into the atrial cavity.

Neither the atrial cavity nor the atrial siphon has
been recognised in previous investigations of Octac-
nemus. The atrial cavity is a small pocket lying above
and behind the postero-dorsal corner of the bran-
chial sac and extending for a short distance in a
ventral direction behind the sac. It is separated from

the branchial sac by a thin partition which is per-
forated by two groups of pharyngo-atrial openings,
one group on each side of the dorsal line. Each
group of openings consists of two or three adjacent
oval slits. I do not know whether these openings are
transformed stigmata or newly acquired structures.
The atrial siphon, as seen in the ‘Galathea’ speci-
men, is short and turned back to lie along the pos-
terior side of the body, but this attitude was prob-
ably produced after death. T believe that the struc-
ture described and illustrated by MoseLEY (1876, pl.
44, fig. 10, r) as the rectum was in fact the atrial
siphon of his specimen, as it corresponds exactly
in position with the siphon in the ‘Galathea’ speci-
men. The end of the rectum lies within and at the
base of the atrial siphon.

The ovary and testis, each a single compact mass,
lie beside the stomach and intestine, but their de-
tailed structure could not be seen, nor the nature of
their ducts.

Remarks:

Since it was first described by Moseley Octacne-
mus has been studied by several workers, but its
structure has never been satisfactorily related to
that of other ascidians.

The very characteristic crown of lobes has not
been previously recognised as the greatly developed
oral siphon, the lobes themselves being the 8 en-
larged oral lobes. The two surfaces of the crown of
lobes have commonly been called the oral and
aboral surfaces; these correspond to the internal
and external surfaces of the oral siphon.

This interpretation, that the crown of lobes re-
presents the oral siphomn, is supported by (1) the po-
sition of the lobes surrounding the opening to the
pharynx; (2) the arrangement of the muscles in
longitudinal and circular systems with the circular
system external; (3) the number of lobes correspond-
ing to the number of oral lobes in the less modified
simple ascidians like Ciona and Ascidia, (4) the ar-
rangement of the lobes with a space between lobes
occupying the mid-dorsal and mid-ventral positions,
as in Ciona; and (5) the presence of test on both
surfaces of the lobes, as it is on both external and
internal surfaces of the oral siphon in other asci-
dians. The only important difference is the position
of the longitudinal muscles which in Octacnemus lie
between the lobes whereas in Ciona they are in line
with the lobes. But this change only involves a re-
distribution of the constituent strands of the mus-
cles. By accepting this view of the crown of lobes
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we see Octacnemus to be much less aberrant than
has been thought.

The discovery of the atrial siphon and atrial cav-
ity also brings Octacnemus into line with other asci-
dians. Hitherto the atrial cavity has either been
thought to be absent or to be represented by the
space between the test and the lower part of the
body. Even without the discovery of the true atrial
cavity the second interpretation would have been
inadmissible since the space in question is bounded
externally by the inner surface of the test and inter-
nally by the outer surface of the body wall. It is
uncertain if this lower space and also the space above
the lobes exist in the living animal or are artifacts
as RiTTeR (1906) maintains, but I think that they
are probably artifacts produced during fixation. As
a living tissue the test must almost certainly main-
tain contact with the epidermis.

The peculiar structure of the branchial sac im-
plies a method of feeding unlike that of most asci-
dians. It has been thought that Octacnemus is pre-
datory since both RITTER (1906) and MADSEN
1947) found the remains of relatively large animals
in the gut. The 'Galathea’ specimen also contains,
in the upper test space, a large copepod of the
species Bradyidius armatus Giesbrecht. 1 am in-
debted to Dr. W. VERVOORT of the Zoological La-
boratory, the University of Leiden, and also to Mr.
R. V. Gorro of the Department of Zoology, The
Queen’s University, Belfast, for identifying this
copepod. The copepod was probably forced out of
the branchial sac and into the upper test space by
contraction of the body during fixation. It seems
likely that quite large animals form most of the food
of Octacnemus rather than the diatoms, unicellular
algae and other small organisms commonly eaten
by ascidians. Perhaps, as has been suggested, the
large muscular lobes play some part in capturing
living animals. It may be, however, that only dead
animals are taken, and Dr. VERVOORT considers
that the specimen of B. armatus found in the Octac-
nemus of the 'Galathea’ collections may have been
dead when engulfed. Whether or not Octacnemus
captures animals in this way it certainly is not a fil-
ter feeder, as the branchial sac lacks stigmata and is
therefore unable to strain small organisms out of a
current of water. Indeed, it is probable that there
is no constant current of water through the pharynx,
and that the pharyngo-atrial openings serve only to
allow the escape of water through the atrial siphon
when the oral opening is closed and the body con-
tracts. An intermittent current of water of this kind

would be needed to remove faeces and the genital
products.

With regard to the systematic position of Octac-
nemus several features, especially the unpaired
gonads and the number of the oral lobes are cha-
racters found in the subclass Enterogona, and it is
to this group that the genus should be assigned.
The evolution of Octacnemus from an unspecialised
enterogonid ascidian is suggested in fig. 3 C. The
main changes involved are the great enlargement of
the oral siphon, the simplification of the branchial
sac and the reduction of the atrial cavity. These are
all changes which are related to a changed method
of feeding, the reduction of the atrial cavity prob-
ably having followed the loss of functional stigmata
in the pharynx. In looking for a hypothetical an-
cestor of Octacnemus we must remember that al-
though O. bythius and O. herdmani are solitary,
there is one compound species, 0. patagoniensis
Metcalf. The genus may have derived from a primi-
tive social enterogonid type with an organisation
rather like that of Perophora, or from a solitary
enterogonid type like Ciona.

Family CORELLIDAE Lahille, 1887

Genus Abyssascidia Herdman, 1880
Abyssascidia wyvillii Herdman. (Fig. 4)

Abyssascidia wyvillii Herdman, 1880, p. 470.

Material:
St. 654, 32°10'S. 175°54'W., Kermadec Trench,
18-2-1952, depth 5850-5900 m, pumice; two
specimens.

External appearance:

The specimens measure 0.9 by 0.7 by 0.3 cm. and
1.0 by 0.7 by 0.2 cm. The body is somewhat com-
pressed and smooth, being a little rougher only on
the area of attachment.

Fig. 4.

Abyssascidia wyvillii
Herdman.

A, animal removed from
test, from the right;

B, part of dorsal line with
languets.
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Test:
Cartilaginous and moderately thick; firm; semi-
transparent.

Body Wall:
Very thin, The muscles are few, widely separated

and run round the body mainly in a dorsi-ventral

direction.

Siphons:

The oral siphon is short but was not distinctly
seen. Atrial siphon placed far back, about or a
little posterior to the middle of the body; conical
and indistinctly lobed.

Oral tentacles:
Not seen.

Dorsal tubercle:
Not seen.

Branchial sac:

The margin of the dorsal lamina bears a row of
moderately long languets. Longitudinal bars are
present but their number could not be determined,
owing to the collapsed state of the branchial sac.
About 3 oval stigmata occupy each mesh. .

Gut:

The oesophagus is bent sharply downwards and
leads to a wide ovoid or barrel-shaped stomach.
Sixteen low narrow folds were counted on the ex-
posed right wall of the stomach, and the concealed
left wall may bear a similar number so that the
stomach probably has altogether about 30 folds.
HERDMAN (1882) gives the number as about 12, in
the type specimen. The intestine makes a loop on
the right of the posterior part of the branchial sac,
passes dorsally on the left of the oesophagus and
feads to the rectum which extends forward to the
base of the atrial siphon.

Gonads:

A group of many closely crowded testis follicles
occupies the right side of the intestinal loop. The
ovary is represented by a few ova scattered amongst
the testis follicles. The sperm duct passes to the left
of the oesophagus and forward beside the rectum.

Remarks:

These two specimens from the Kermadec Trench
agree very closely with the description by HERD-
MAN (1882) of the type specimen which was ob-
tained by the “Challenger” Expedition south of Au-
stralia, at a depth of 4680 metres. Only in the num-
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ber of folds on the stomach wall do they differ
appreciably.

A. pediculata Sluiter which was collected by the
“Siboga”™ Expedition between Australia and New
Guinea, although rather similar, is distinguished by
the possession of a stalk and by the arrangement of
the gut.

Family STYELIDAE Sluiter, 1895

Genus Cnemidocarpa Huntsman, 1912
Cnemidocarpa bythia (Herdman) (Fig. 5)

Styela bythia Herdman, 1882, p. 63.

Material:
St. 601, 45°51’S. 164°32'E., Tasman Sea, 14-1-
1952, depth 4400 m, Globigerina ooze; one speci-
men.
St. 602, 43°58’S. 165°24’E., Tasman Sea, 15-1
1952, depth 4510 m, bluish clay; three specimens.
St. 651, 32°10°S. 177°14'W., Kermadec Trench,
16-2-1952, depth 6960-7000 m, clay; three speci-
mens.
St. 653, 32°09'S. 176°35'W., Kermadec Trench,
17-2-1952, depth 6180 m, pumice ; four specimens.
St. 654, 32°10’S. 175°54'W., Kermadec Trench,
18-2-1952, depth 5850-5900 m, pumice; two spe-
cimens.

Fig. 5. Cnemidocarpa bythia (Herdman). A, a specimen with-

out test hairs; B, a specimen with test hairs; C, dorsal tu-

bercle and part of dorsal lamina; D, gonad; E, part of gonad

to show arrangement of ovary and testis; F, transverse section
of gonad. T., testis lobes.


























































