Methods of examination

In order to state the variation of the taxonomic
characters all available specimens of each species
were as a rule examined. The taxonomically im-
portant calcareous deposits {p. 182) were exami-
ned in about 1200 specimens, representing 75
species and originating from the Galathea as
well as from previous expeditions. The examina-
tion was made by means of slide preparations of
the dorsal and ventral skin, and usually also of
a tentacle, a tubefoot, and a papilla. The depo-
sits of the internal organs are less important
taxonomically, and were not examined in all
species. The preparations were made by dehy-
drating a piece of skin in absolute alcohol, with
subsequent clearing in xylene and mounting in
Canada balsam. The preparations are all kept
in the Zoological Museum of Copenhagen.
Permanent mounts for deposit studies are of
the greatest importance, when the variation of

the deposits and the synonymy of the species are
investigated.

The Galathea specimens were preserved on
board in 49/, formalin neutralized with borax,
or in 709/, alcohol. The former specimens were
transferred to 709/, alcohol after the return of
the expedition. The calcareous deposits are well
preserved in practically all the specimens. Un-
neutralized formalin dissolves the deposits and
should never be used for specimens to be studied
taxonomically. When specimens are fixed for hi-
stological investigations, the borax should be re-
placed by CaCOs; to avoid maceration of the tis-
sues.

Specimens first kept in formalin in some in-
stances proved to have retained their natural
shape better than specimens transferred directly
to alcohol. Thus, in Scotoplanes globosa the mar-
ginal lobes on the tentacle discs were visible only
in specimens which had been through formalin.

II. SYSTEMATIC PART

Order Elasipoda Théel, 1882

Diagnosis: Mesentery with dorsal attachment
throughout its length. Respiratory trees absent.
Remarks: The taxonomy and relationship of

the Elasipoda, including the basis of the proposed
division of the order into two suborders, are
discussed in the General Part (pp. 206-207).

Key to the suborders

1. Deposits perforated plates, spatulated crosses, rods, or wheels ...... ..

Deimatina (p. 14)

1. Deposits, when present, primary crosses (or primary cross derivatives) with arrested

development of dichotomous divisions .. ..

Psychropotina (p. 75)

Suborder Deimatina nov. subordo

Diagnosis: Deposits perforated plates (or deriv-
atives from these) or wheels; no primary crosses

with arrested development of dichotomous divi-
sions. Papillae usually numerous and large.

Key to the families

1. Deposits perforated plates, spatulated crosses, and spatulated rods, or trans-
formed into spindle-shaped, rounded, or amorphous bodies. Wheels absent. Each

gonad composed of a single cluster of unbranched sacs ............

Deimatidae

(p- 15)

1. Deposits wheels. In addition only scattered rods, or (in Laetmogone violacea)
spinous crosses occur. Each gonad composed of numerous branched ducts and

tubules ... e

Laetmogonidae (p. 47)



Family DEIMATIDAE sensu Ekman, 1926

Diagnosis: Deposits varying from perforated
plates and spatulated primary crosses to spatula-
ted, or reduced and deformed rods. Wheels ab-
sent. Gonads consisting of few, sac-shaped tubules.

Taxonomy: Ekman (1926) separated the Laet-
mogonidae from Théel's family Deimatidae. The
taxonomic position of the family is considered
elsewhere (p. 206).

The Deimatidae, as defined by Ekman, inclu-
ded five genera and 20 species. One of the spe-
cies (Scotodeima parvispiculatum Clark, 1920), on
re-examination of the type specimen in USNM,
proved to be based on a defective specimen of
the aspidochirote holothurian  Synallactes
aenigma Ludwig, 1894, Other 11 nominal species
are considered synonyms of formerly described
ones.

The previously recognized genera were, in part,
based on doubtful taxonomic characters. The
former division of the family is, therefore, aban-
doned and the family is divided into three genera
only, based on the shape of the tentacle discs and
the presence or absence of circum-oral papillae.

The genera were distinguished as follows:

Deima Théel, 1879, was defined by its large,
perforated plates, and by its tentacles being re-
tractile into the oral cavity.

Oneirophanta Théel, 1879, had plates similar
to those of Deima, but the tentacles were un-
retractile.

Orphnurgus Théel, 1879, was originally clearly
distinguished from Deima and Oneirophanta by
the small, spinous rods which characterize the
type species, O. asper. However, these rods were
absent from the species subsequently referred to
the genus. These had various kinds of deposits,
such as spatulated crosses, spatulated rods, dicho-
tomously divided crosses, and ellipsoid, spindle-
shaped, or spherical bodies.

Scotodeima Ludwig, 1894, was distinguished
from Orphnurgus by the presence of midventral
tubefeet. Although the validity of the genus was
doubted by Ohshima (1915), it remained to be
treated as a separate genus.

Amphideima Koehler & Vaney, 1905, was dis-
tinguished from Orphnurgus (and from other
deimatids) by the absence of ventrolateral papil-
lae.
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The following criticism may be made against
this division of the family:

The genus Orphnurgus differed from Oneiro-
phanta by the absence of perforated plates and
not by a deposit type of its own. The spatulated
rods and the spatulated and ramified crosses are
not confined to species of Orphnurgus, but may
be found also in Oneirophanta mutabilis — here
being interconnected with the perforated plates
by all intermediates. While the ramified crosses
merely represent early stages of perforated plates,
the spatulated rods and crosses derive from these
plates through an enlargement of the primary
rod or the primary cross, concurrently with a re-
duction of the terminal ramifications. The occa-
sional occurrence of these deposits among the
perforated plates in Oneirophanta mutabilis
(and even in a specimen of Deima validum)
shows that they are types easily realized, and
unsuitable, therefore, as generic characters. Thus,
the species Scotodeima setigerum and S. protec-
tum, both having exclusively spatulated crosses
in the body wall and spatulated rods in the pa-
pillae, might have reached their similarity by
convergence. (In the present paper they are re-
ferred to the genera Oneirophanta and Orphnur-
gus, respectively).

The inadvisability of using the presence or
absence of perforated plates as a generic charac-
ter is especially emphasized by the presence in
Oneirophanta mutabilis of specimens having
only a few deposits closed to form perforated
plates — the majority remaining with open, dicho-
tomous ramifications. These deposits were pre-
dominant in most of the specimens of O. muta-
bilis from Galathea St. 654 — specimens rather
referable to Orphnurgus than to Oneirophanta,
according to the former definitions of the genera.

Midventral tubefeet, formerly said to distin-
guish Scotodeima, were also found to occur oc-
casionally in Deima validum, Oneirophanta mu-
tabilis, O. setigera, and Orphnurgus glaber. As
their presence or absence do not even distinguish
species, the genus Scotodeima cannot be upheld.
The species of Scotodeima are replaced in Orph-
nurgus and Oneirophanta.

Probably, the absence of ventrolateral papillae,
said to distinguish the genus Amphideima, like-
wise represents no more than an individual vari-
ation. The single species, A. investigatoris, is
here considered a synonym of Orphnurgus glaber.




Among the features used to distinguish the
former genera of the Deimatidae, alone the re-
tractility of the tentacles into the oral cavity in
the genus Deima appears to be taxonomically
valid. All the six described species of Deima
(which are here merged into one species) proved
on re-examination to possess this feature. Fur-
thermore, the feature was always combined with
the presence of a ring of circum-oral papillae.
All other species of the Deimatidae have un-
retractile tentacles and lack circum-oral papillae.
On the other hand, the genus Benthogone of the
family Laetmogonidae and the genus Benthody-
tes of the family Psychropotidae are similar to
Deima in both these features.

The tentacle discs in the family belong to two
distinctly different types (P1. VIII: 1-7). A divi-
sion of the family according to these types and
to the presence or absence of circum-oral papil-
lae and retractility of the tentacles seems to be
more in agreement with the natural affinities of
the species than the previous division.

Deima possesses retractile tentacles and circum-
oral papillae. The tentacle discs are circular
in outline and the margin provided with 4-10
rounded knobs or elongated lobes.

Oneirophanta has tentacle discs similar to
those of Deima (although sometimes with re-
duced knobs), but the tentacles are unretractile
and there are no circum-oral papillae. Intra-
ovarian young of O. mutabilis affinis, however,

have slightly ramified discs. The genus compri-
ses three species, O. mutabilis, O. setigera (= Sco-
todeima setigerum) and, with some doubt, O.
conservata, in which the shape of the tentacles is
unknown.

Orphnurgus differs from Deima and Onerro-
phanta by the presence of ramified processes on
the margin of the tentacle discs. Like Oneiro-
phanta it has unretractile tentacles and lacks
circum-oral papillae.

Ramified tentacle discs were described by
Théel for Orphnurgus asper, and by Fisher for
O. insignis (= O. glaber). All the examined speci-
mens of O. glaber had ramified tentacle discs, and
the same applied to the re-examined species O.
protectus and O. vitreus.

Unfortunately, the ramified processes on the
tentacle discs are often so contracted that they
appear merely as small lobes on the edge. In
most of the specimens here described of O. glaber
the tentacles had such an appearance; a compari-
son with specimens in which the tentacle discs
were fully extended revealed, however, that the
lobes were in actual fact contracted ramifications.
Since the ramifications are conspicuous only in the
extended state, it is hardly surprising that these
have been reported from only one (Orphnurgus in-
signis) of the six nominal species here united
under O. glaber. A re-examination of the other
five species will probably reveal the presence of
contracted ramifications on the tentacle discs.

Key to the genera of Deimatidae

never with ramified processes

Genus Deima Théel, 1879

Théel 1879, pp. 4-5; Théel 1832, p. 68. — Type
species, designated by Deichmann (1930):
Deima validum Théel, 1879.

Diagnosis: Tentacles 18-20, retractile into the
oral cavity; discs with rounded knobs on the
margin. Circum-oral papillae present. Deposits
perforated plates, consisting of one or several
layers of meshwork.

Tentacle discs retractile into the oral cavity. Circum-oral papillae present. Deima
Tentacles unretractile. Circum-oral papillae absent
Tentacle discs circular in outline, usually with rounded knobs on the margin, but
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(p- 16)

(p. 24)

(p- 88)

Oneirophanta

Tentacle discs with ramified (but often contracted) processes on the margin . ...

Orphnurgus

Remarks: The six species formerly referred to
this genus are here united into one with two
subspecies.

Deima validum Théel, 1879
Figs. 1, 109, pls. XT: 1, XIII: 1-2

Diagnosis: Ventrolateral tubefeet 10-13 pairs,
single-rowed. Midventral tubefeet absent or re-
presented by a reduced pre-anal pair only. Dorsal



papillae 5-16 pairs, singlerowed and usually
rigid. Ventrolateral papillae 3-7 pairs, usually
rigid.

Distribution: Deima validum has a world-
wide distribution although it appears to be ab-
sent from many regions. The bathymetric range
of the species varies strikingly from one region
to another. No other deep-sea holothurian shows
a similar combination of geographic and ba-
thymetric occurrence.

Based on differences in the number of dorsal
papillae, and to some degree in the type of de-
posit, Hansen (1967) proposed a division of the
species into two subspecies, the almost cosmopoli-
tan Deima validum validum and the eastern Pa-
cific D. v. pacificum.

Deima v. validum is in the eastern North At-
lantic known from depths of 27794360 m (2.5-
2.9° C.), and off the West Indies from depths of
1049-1783 m (3.7-6.0° C.).

The only record from the South Atlantic is
from 1227 m (3.83° C.) off Rio de Janeiro.

The subspecies may have a wider distribution
in the Atlantic Ocean. However, the absence of
records from the well-explored northernmost
part of the North Atlantic and along the east
coast of North America indicates a real absence
of the species in these two regions.

In the western Indian Ocean the known bathy-
metric range is 2720-4820 m (1.1-1.7° C.), thus
very similar to the range in the ecastern North
Atlantic. However, due to insufficient explora-
tion at shallower depths, the upper limit of ba-
thymetric range is uncertain in this region.

In the northern Indian Ocean (including the
Arabian Sea and the Bay of Bengal) the bathyme-
tric range is 1224-4320 m (1.7-6.1° C.), thus com-
prising almost the whole known depth range of
the species.

In Indonesian seas the subspecies is known
from 724-1158 m (c. 4-7° C.). Here, the upper
limit is remarkably shallow. The lower limit is
uncertain, because this region has been investiga-
ted by only few stations with greater depths.
North of New Guinea the species (under the
name Deima fastosum) was recorded from 3658
m (0.9° C.).

The Japanese records are from 1317-1680 m
(2.7-8.7° C.); the lower limit is uncertain, owing
to the almost total absence of deeper stations.

In the remaining parts of the Pacific the sub-
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species is known only from true abyssal depths:
Kermadec Trench, 2640 m (2.2° C)). Tasman
Sea, 4530-4670 m (1.0° C.). North Pacific, 3749
m (1.3° C.).

Thus, the subspecies seems to have a limited
bathymetric range in the eastern North Atlantic
(2779-4360 m), while in the northern Indian
Ocean the range is wide (1224-4320 m). In the
remaining regions either the upper or the lower
limit of bathymetric range is uncertain.

Deima v. pacificum is known only from the
Gulf of Panama at depths of 1618-2487 m (2.2—
2.9° C)). This interval seems to represent fairly
well the true range of the species in this region,
since the many stations at lower and greater
depths failed to bring up the species. In this re-
gion with its steep continental slope the distribu-
tion of the species is apparently limited to a nar-
row zone close to the coast.

A wide gap separates the known distributional
area of the subspecies pacificum from the nearest
records off Japan of the subspecies validum. As
yet, the intervening region is too little explored
to permit a conclusion from the absence of re-
cords to the absence of the species. However, it
is remarkable that the species has not been re-
corded from the region off the coasts of Mexico
and Baja California, where depths corresponding
to the range of the subspecies pacificum have
been covered by several stations (Clark 1923a,
Parker 1964).

The region south of the Gulf of Panama is
unexplored at these depths.

Deima validum validum Théel, 1879

Deima validum Théel, 1879, p. 5, figs. 36-38;
Theéel 1882, pp. 68-70, pls. XVIII, XIX, XXXI:
4-9, XXXVI: 4, XXXVII: 8§, XLIII: 7, XLIV:
13, XLVI: 5; Sluiter 1901b, p. 60.

Deima validum validum Théel, Hansen 1967, PpP-
488-490, fig. 5.

Deima fastosum Théel, 1879, pp. 5-6, figs. 1-3;
Théel 1882, pp. 71-73, pls. XX, XXI: 1, XXXI:
10-13, XXXV: 7-10, XXXVI: 7, XXXVII: 3,
XLIII: 2-3, 5, XLVI: 8.

Deima blakei Théel, 1886b, pp. 1-2, figs. 1-2;
Koehler & Vaney 1905, pp. 55-57, pl. XI: 13-
15; Hérouard 1923, pp. 40-41, pls. V: 7, VI:
5; Deichmann 1930, pp. 115-116, pls. X: 7-11,
XI: 1-3; Deichmann 1936, p. 9; Deichmann
1940, pp. 198-199.




Deima atlanticum Hérouard, 1898, pp. 88-89,
figs. 1-2; Hérouard 1902, pp. 32-35, pls. IIL:
3, IV: 18, V: 1-5, VIII: 26-29; Grieg 1921, p.
4, pl. I: 2-3.

Deima mosaicum Ohshima, 1915, pp. 235-254;
Ohshima 1916-1919, with two figures.

Diagnosis: Ventrolateral tubefeet 10-13 pairs.
Pre-anal tubefeet ravely present. Dorsal papillae
5-10 pairs. Ventrolateral papillae 3-7 pairs. Per-
forated plates usually large and composed of sev-
eral layers; diameter of dorsal ones 1.5-7.0 mm,
of ventral ones 0.5-4.0 mm.

Material:
St. 190, off Durban (29°42'S, 33°19'E), 2720 m. —

2 specimens.

St. 193, off Durban (82°34’'S, 31°52'E), 3680 m. —

5 specimens.

St. 217, Mozambique Channel (14°20°S, 45°09°E),

3390 m. — 1 specimen.

St. 234, Madagascar—Mombasa (5°25'S, 47°09°E),

4820 m. — 7 specimens.

St. 285, Madagascar—Mombasa (4°47’S, 46°19’E),

4810 m. — 1 specimen.

St. 279, Seychelles~Ceylon (1°00'N, 76°17E),

4320 m. — 2 specimens.

St. 281, Seychelles~Ceylon (3°38’N, 78°15'E),

3310 m. — 1 specimen.

St. 550, Tasman Sea (31°27'S, 153°33’E), 4550 m.

— 1 specimen.

St. 574, Tasman Sea (39°45°S, 159°39°E), 4670 m.

— 1 specimen. :

St. 668, Kermadec Trench (36°23'S, 177°41'E),

2640 m. — 1 specimen.

In addition, two hitherto undescribed speci-
mens (in USNM) are included from Albatross
St. 2763 (year 1887), off Rio de Janeiro (24°17’S,
42°48'W), 1227 m, temp. 3.3° C.

Description of the Galathea specimens:
The general features of the species are well
known from earlier descriptions — in particular
from Théel’s excellent treatment of the Challen-
ger specimens. The present description is made
with special reference to an evaluation of syno-
nymous species and to an analysis of the varia-
tion in the taxonomic characters.

Body with flat ventrum and strongly vaulted
dorsum. Ratio of length to breadth about 5:3 in
all the specimens.
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Tentacles with soft discs having 4-8 (usually 6)
rounded processes on the edge. The processes
are always clearly visible — although they are
usually somewhat contracted — and often give a
cup-shaped appearance to the discs. In all the spec-
imens most of the tentacles are retracted into
the oral cavity.

Circum-oral papillae. As described by Théel
the mouth is placed in the centre of a radially
furrowed circular field, surrounded by a circle
of minute papillae. The papillae are clearly vis-
ible only in the Galathea specimen from St. 668.
However, in some of the specimens a number of
small pits indicate retracted circum-oral papillae.

Table 1. Deima validum validum. Number of
tubefeet and papillae in the Galathea specimens.

Station Length  Ventro- Dorsal Ventro-
‘ (cm) lateral = papillae  lateral
tubefeet papillae
190 5.0 11-11 - -
- 6.5 12-12 6-6 (3-8)
193 7.0 11-11 5-5 3-3
- 7.5 11-11 5-6 3-3
- 7.5 11-11 55 3-8
- 8.0 11-11 6—6 3-3
- 9.5 11-11 5-5 3-3
217 5.0 12-12 77 6
234 4.0 11~11 5-5 3-8
- 6.0 11-11 5-5 3-3
- 7.0 11-11 6-6 7-6
- 8.0 11-11 - 4-
- 11.0 12-11 5-5 3-3
- 12.0 11-11 5-5 3-8
235 9.0 10-10 - -
279 5.0 11- -7 (6-6)
- 6.5 11-11 - (6-6)
281 9.0 12-14 5-5 5-5
574 8.5 1010 7-7 6-7
668 4.0 10-10 -

Ventrolateral tubefeet singlerowed. The va-
riation in number is shown in Table 1.

Pre-anal tubefeet absent in all the specimens.

Dorsal and wvenirolateral papillae rigid and
conical. They are nearly always broken, and few
can be measured. They probably vary in length
from 1/, to 1/3 body length. Very small papillae
(only a few millimeter long) are present in the 5
cm long specimen from St. 217.

The variation in number of papillae appears
in Table 1.



Fig. 1. Deima validum validum (1-4, 6-7) and D. v. pacificum (5). Deposits. 1, Galathea

St. 668, dorsum; 2-4, Blake Exp., off St. Vincent, West Indies (D. blakei), ventrum (2-8) and

dorsum (4); 5, Albatross St. 3362 (D. pacificum), dorsum; 6, Albatross St. 4956 (D. mosaicum),
dorsum; 7, Galathea St. 190, dorsum.

Deposits (Fig. 1) large, imbricating, perforated
plates, the diameters of which vary greatly within
the single specimen. In the specimens from the
Indian Ocean the dorsal plates attain a diameter
of 4-7 mm, while the ventral ones measure 2-3,
occasionally 4 mm. The two specimens from the
Tasman Sea have smaller plates; in the specimen
from St. 550 the plates measure up to 2 mm both
dorsally and ventrally, while in the specimen
from St. 574 the dorsal plates reach about 2.5
mm, and the ventral ones only 1 mm in diameter.
In the specimen from the Kermadec Trench the
dorsal and ventral plates are up to 1.5 mm in
diameter.

The plates consist of a basal layer with rather
small, rounded holes which diminish somewhat
in size towards the periphery, and one or more
additional layers with irregular meshes. The first
additional layer starts from vertical spines on
the basal plate, the ends of the spines develop-
ing horizontal ramifications, which merge with
those from other spines. The successive addition-
al layers arise in a more irregular manner, the
layering of the plates thus becoming more and
more effaced. The additional layers become grad-
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ually smaller. In the specimen from St. 281 the
additional layers amount in the centre of the
dorsal plates to four or five, forming a low, coni-
cal knob. The other specimens from the Indian
Ocean (Fig. 1:7) have two or three (sometimes
only one) additional layers in the dorsal plates.
The ventral deposits in the specimens from the
Indian Ocean have one additional layer, occa-
sionally with indications of a second additional
layer.

The two specimens from the Tasman Sea have,
in agreement with the small size of the plates,
only one additional layer in the dorsal plates,
and practically none in the ventral ones. As in
the Indian Ocean specimens the holes of the
basal plate are numerous, regularly rounded, and
rather small also in the central part of the plate.
The specimen from St. 668 in the Kermadec
Trench has exclusively one-layered plates (Fig.
1:1) which resemble those of Oneirophanta mu-
tabilis.

External to the perforated plates in the two
specimens from the Tasman Sea, and in most of
the specimens from the Indian Ocean, are found
a number of small, dichotomously branched rods,







































































































































































































































































































































