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INTRODUCTION 
The present paper deals with the holothurians col- 
lected by the Galathea Expedition at depths ex- 
ceeding 6000 metres. These depths were reached in 
five indo-pacific trenches, viz. the Philippine, the 
Sunda, the Banda, the New Britain, and the Kerma- 
dec Trenches. 

Previous to the Galathea Expedition only a single 
species of holothurians was known from depths of 
more than 6000 metres. This species was taken by 
the Swedish Albatross Expedition in 1948 in the 
Puerto Rico Trench at a depth of 7625-7900 m. I t  
belonged to the genus Peniagone or Scotoanassa, 
L..c --.. 
U U L  L U U I ~  not be determined to species (MADSEK 
1953). 

The investigations of the Galathea Expedition 
revealed that the holothurians form an extremely 
dominating animal group on the soft bottom of the 
deep sea. At depths exceeding 6000 metres their 
number of species as well as of individuals exceeds 
that of the four other echinoderm groups together. 
In these respects very few other animal groups can 
compare with them. In the amount of weight per 
square unit of bottom the holothurians are far 
ahead of any other animal group and probably the 
same applies to their ecological importance. The 
prevalence of holothurians was stated without ex- 
ception for the five deeps investigated. 

Of the five holothurian orders four are repre- 
sented in the material, viz. the Elasipoda with 8, 
the Aspidochirota with 3, the Molpadonia with 2, 
and the Apoda with 1 species. The absence of the 
Dendrochirota is probably not due to chance, but 
might be explained by their peculiar feeding habits. 
Whereas the other holothurians take their food 
from the bottom material, the dendrochirotes live 
on plankton which they filter off the water by means 
of their long, dendritic tentacles. Apparently, the 
water of the deep sea is too poor in nutrient matter 
to offer satisfactory conditions for the dendrochiro- 
ies. Simiiariy, the preponderance of the hoiothuri- 
ans over the other echinoderm groups might also be 
explained by their feeding habits. The relatively 
poor food conditions of the deep sea also do not 
favour the predatory animals. The feeders on bot- 
tom detritus seem to be the animals best adjusted 
to these conditions. 

The prevalence of the holothurians in the deepest 
deep sea is clearly shown by the fact that all the 
trawlings brought up holothurians. 

Also the five stations where we worked with the 
0.2 m2 Petersen Grab showed the same results. The 
two most successful ones gave one holothurian 
each. At st. 424 of the Philippine Trench the grab 
contained no other animals than a single Myrio- 



trochus bruu~zi, while at st. 499 of the Banda Trench 
several other animals were present. The grab con- 
tained at these two stations 26 and 43 litres of bot- 
tom material, respectively. The three samples with- 
out holothurians contained 20, 16, and 6.5 litres, 
respectively. 

Of the 13 identifiable species the following five 
are new to science: the elasipods Scotoplanes ga- 
latheae and Peniagone vedeli, the aspidochirote Pa- 
voriza grevei, the molpadid Hadalothuria w ~ @ ,  and 
the synaptid Myriotrochus bruuni. The genus Ha- 
dalothuria is new to science. 

One species could only be determined to genus. 
It  is a Peniagone from st. 495 of the Banda Trench. 
About ten fragments, probably belonging to the 
same individual, were found. The skin contained 
numerous calcareous bodies. The velum and some 
of the tentacles were present, but all the tubefeet 
were lacking, and it was not possible to form any 
idea of the shape of the animal. The species may 
possibly be identified if more material could be 
obtained from the lower depths. In the present 
paper no identification will be made. 

ELASIPODA 

Elpidia glacialis Thtel 1876 

THBEL 1876, pp. 1-30, pl. 1-3. 
- 1882, pp. 18-19. 

DANIELSSEN & K O R ~ N  1882, p. 17-19, fig. 16-30. 
PERRIER 1902, pp. 423-24. 
MORTENSEN 1932, pp. 41-43; pl. 1, fig. 4-5. 
HEDING 1940, pp. 370-71. 

- 1942,pp. 16-19,fig. 16-17. 

Mater ia l :  
St. 465, Sunda Trench, 10" 20' S, 109" 55' E, 
6930-7000 m, 7 specimens. St. 466, Sunda Trench, 
10'21' S, 1 10'12' E, 7130-7160 m, bluish clay, c. 
3000 specimens. St. 517, New Britain Trench, 
6'311S, 153'58' E, 8920 m, 14 specimens. St. 521, 
New Britain Trench, 5'59' S, 153'28' E, 8810- 
8940 m, clay, 63 specimens. St. 649, Kermadec 
Trench, 35'16' S, 178'40' W, 8210-8300 m, grey 
clay with pumice, c. 1800 specimens. St. 650, 
Kermadec Trench, 32"201 S, 176'54' W, 6620 m, 
brown clay with pumice, 1 specimen. 

Besides, 14 specimens from st. 602 in the Tasman 
Sea are included in the present paper. The data of 
this station are the following: 43'58' S, 165'24' E, 
4580 m, bluish clay. 

Previous  records.  Elpidia glacialis is the first 
described and the best known of the elasipods. It  
was taken for the first time by a Swedish expedition 
in the Kara Sea, where it was common at  depths 
between 70 and 230 m. The 40 specimens taken by 
this expedition were thoroughly described by THBEL 
(1876). Later, especially by the Ingolf and the Godt- 
haab Expeditions, the species was shown to have a 
general distribution in the deep Norwegian Sea and 
in the Baffin Bay (HEDING 1942, MORTENSEN 1932). 

It  is remarkable that whereas Elpidia glacialis is 
the most common deep sea holothurian in this 
northern area, it has hitherto not been taken by any 
expedition in the otherwise so well investigated 
northern part of the Atlantic. On the other hand, it 
was reported from off Morocco and from a Chal- 
lenger station between Australia and the Antarctic. 
These records have met with much doubt, mostly 
for zoogeographical reasons. The general opinion 
was that Elpidia glacialis was only found north of 
the Wyville Thompson Ridge, and north of the 
corresponding submarine ridge in the Davis Strait, 
separating Baffin Bay from the North Atlantic. The 
finding of the species in the Indian and Pacific 
Oceans by the Galathea makes, however, the cor- 
rectness of these records probable. Off Morocco 8 
specimens were taken by the Travailleur and the 
Talisman at depths of 2300 and 2210 m (PERRIER 
1902), and one by the Valdivia at 2480 m (HEDING 
1940). The single specimen of the Challenger was 
taken at 42"42' S, 134'10' E, at a depth of 4750 m 
(THI~EL 1882). 

Since Ekidia glacialis was held to be one of the 
type species of the "cold area" north of the Wyville 
Thompson Ridge, the demonstration of its occur- 
rence as a dominating species in three of the five 
deeps investigated is of considerable zoogeographi- 
cal interest. Elpidia glacialis should now rather be 
regarded as a cosmopolitan species, which under 
extreme conditions, as in the Norwegian Sea with 
its negative bottom temperatures and in the deep 
sea trenches, becomes one of the most characteri- 
stic holothurians. 

The material of Elpidia glacialis procured by the 
Galathea Expedition is furthermore so rich in num- 
ber of individuals that it allows the demonstration 
of a geographical variation within the species. On 
the basis of differences in the number, size, and po- 
sition of the dorsal papillae, and to a lesser degree 
in the spicules, the species may be divided into five 
geographical subspecies. 



The northern form is distinguished from all the 
specimens found by the Galathea by having the 
dorsal papillae arranged in an anterior and a po- 
sterior group. HEDING (1942), who studied the va- 
riation in the dorsal papillae of the more than 500 
specimens of the Ingolf and Godthaab expeditions 
from the Norwegian Sea and Baffin Bay, was able 
to demonstrate an individual as well as a local va- 
riation in this character. In the Norwegian Sea the 
animals usually had 4 pairs of papillae, with 3 and 
1 in the anterior and posterior group, respectively. 
The same was the case with the deepest of the four 
Godthaab stations in Baffin Bay, whereas the ani- 
mals from the three remaining Godthaab stations 
usually had 5 pairs of papillae, 4 in the anterior and 
1 in the posterior group. Sometimes extra papillae 
were present, but even then the arrangement in an 
anterior and a posterior group was retained. The 
specimen of the Valdivia, according to HEDING 
ji940), agrees in the arrangement of the dorsal 
papillae with the specimens from the Norwegian Sea. 

The numerous specimens from the Sunda Trench 
were nearly all in a very poor state of preservation. 
Only about 30 were fairly intact. All these had only 
three pairs of papillae (fig. 1). The first pair is placed 
at the head just above the tentacle crown. The se- 
cond pair has a somewhat varying position, from 
anterior to the second pair of tubefeet to above the 
third pair. Finally, the third pair of papillae is 
placed above the interval between the third and 
fourth pairs of tubefeet. The form from the Sunda 
Trench is thus easily distinguished from the nor- 
thern form, firstly by the number of dorsal papillae 
which in the northern form is never less than four, 
and, secondly, by their arrangement. In the Sunda 
form they can not be divided into an anterior and a 
posterior group. 

It is in this connectien remarkable that the spe- 
cimen from the Challenger station south of Austra- 
lia had also three pairs of dorsal papillae. T H ~ E L  

Fig. 2. Left, Elpidia glacialis solomonensis; right, E. g. kerma- 
decensis. Most of the specimens of E. g. kermadecensis have 
one more pair of papillae than shown on the figure. Both sub- 
species vary in shape between the extremes here indicated. 

(Poul H. Winther del.). 

remarks to this that we are here evidently dealing 
with a very variable character, and he states that 
the specimen is otherwise similar to the typical 
Elpidia glacialis. Considering the agreement in the 
number of papillae between this specimen and the 
specimens from the SundaTrench, THBEL is probably 
not right in regarding the low number of papillae 
as an insignificant individual variation. It indicates 
rather a geographical variation on a larger scale. 

The 1800 specimens from st. 649 in the Kermadec 
Trench (fig. 2, right) are finely preserved. The dorsal 
papillae are here extremely small, almost devoid of 
calcareous bodies, and in most cases withdrawn 
into the skin. Usually, they are only indicated by 
some white spots on the dorsal side. The single 
specimen from st. 650 had the papillae somewhat 
better developed. They were about one millimeter 
long, and densely provided with transverse cal- 
careous rods. The length of this specimen, which 
was slightly defect, was c. 30 mm. Although the 
size of the papillae is thus subject to some variation 
.- w'lnllll :+L:.. the Kermadec Trench, there seems in this 

character to be a clear difference from the northern 
form and the Sunda form. In these two forms the 
dorsal papillae of a 30 mm long specimen measures 
c. 5 mm. Since the papillae are very stiff because of 
the calcareous bodies, the small size of the papillae in 
the specimen from st. 650 is not due to contraction. 

The papillae were counted on 100 specimens. Of 
these 96 had 5 pairs, 3 had 4 pairs, and 1 specimen 
had 6 pairs. The specimen from st. 650 had 5 pairs 
of papillae. The papillae are placed all along the 
dorsal side, usually at quite regular intervals. In 
some specimens, however, the corresponding left 
and right papillae are placed more or less obliquely 

Fig. 1. Elpidia glacialis sundensis. ( p o d  H. Winther del.). to each other, the intervals between the succeeding 



papillae thus being unequal. Such irregular arran- 
gements of the papillae are, however, always in- 
significant deviations from the regular type, and 
there is never any indication of an arrangement in 
an anterior and a posterior group. 

In the specimens from the New Britain Trench 
(fig. 2, left) the dorsal papillae are just as reduced 
as in the specimens from st. 649 of the Kermadec 
Trench. They are in most of the specimens totally 
withdrawn into the body. Their arrangement is re- 
gular as in the Kermadec specimens, but their num- 
ber is different. In 24 of the 63 specimens from st. 
521 the papillae could be counted. 1 specimen had 
6 pairs, 19 had 7 pairs, and 4 had 8 pairs of papillae. 
Of the 14 specimens from st. 517 the papillae could 
be counted on 6. 5 specimens had 7 pairs and 1 had 
8 pairs. 

The 14 specimens from the Tasman Sea have 
equally reduced and similarly arranged papillae as 
those from the Kermadec and New Britain 
Trenches. In their number they occupy an inter- 
mediate position between the two forms. The 
papillae could be counted in 7 of the specimens. 
There were 3 specimens with 5 pairs, 3 with 6 pairs, 
and 1 with 7 pairs. 

Fig. 3 .  Elpidia glacialis kermadecensis. Spicules; the lower one 
in lateral view. 

Fig. 4. Elpidia glncialis solomonensis. Spicules. 

The spicules also show a geographical variation 
in Elpidia glacialis. In the specimens from the 
Kermadec Trench the spicules have rather slender 
arms, which are straight and distinctly set off from 
the main rod (fig. 3). Altogether, 10 specimens from 
st. 649 and the single one from st. 650 were exa- 
mined. They were all very similar. On the other 
hand, there is some variation in the spicules in one 
and the same animal, some of the spicules being 
more slender than those figured. 

The spicules of the specimens from the New Bri- 
tain Trench are mostly very characteristic (fig. 4). 
T ilit; A allli> ---- "1 -C .(.L L L I ~  spiciiles . are r.ot so distinctly set 
off from the main rod, but pass into it by rounded 
curves. They are more attenuating towards the ends 
and somewhat curved as against the straight arms 
in the Kermadec specimens. The smaller spicules 
are very robust and have short, conical arms. 10 
specimens from st. 517 and 5 from st. 521 were 
examined. As in the Kermadec specimens the spi- 
cules of the different specimens are very similar, but 
subject to some variation within one and the same 
specimen. Among the typical spicules described 
there are some which can not be distinguished from 
those of the Kermadec specimens. 

The specimens from the Sunda Trench are 
equally characteristic (fig. 5). The spicules are here 



extremely slender, and the arms unusually long. 
The vertical apophyses, which in the Kermadec and 
New Britain specimens are rather short, are here 
more developed. The spicules were examined in 
10 specimens from st. 466 and 5 from st. 465. They 
show the same remarkable similarity as in the spe- 
cimens from the two other trenches. The variability 
within the single specimen is neither in these speci- 
mens inconsiderable; the more robust spicules can 
not be distinguished from the more slender ones of 
the Kermadec specimens. 

The specimens from the Tasman Sea are distin- 
guished by having the vertical apophyses of the 
spicules extremely long (fig. 6). They project far out 
from the skin and give the animals a quite hairy 
appearance. The spicules are very slender and 
smaller than those of the specimens from the three 
deeps. The sinall size of the spicules does not seem 
to be due to the small size of the specimens from 
the Tasman Sea. Among the specimens from the 
investigated deeps, the smallest ones have as large 
spicules as the larger specimens. 

For comparison 58 specimens from the northern 
region were examined. They were selected from the 
Ingolf stations no. 113, 117, and 120 from the Nor- 

I I 

Fig. 5. Elpidia glacinlis sundensis. Spicules; the lower one in 
lateral view. 

Fig. 6. Elpidia glacialis thkeli. Spicules; the lower one in 
lateral view. 

wegian Sea (10 specimens from each), and from the 
Godthaab stations no. 54, 119, and 144 from the 
Baffin Bay (10, 8, and 10 specimens, respectively). 

The specimens from the 3 Godthaab stations and 
from the Ingolf station 120 had very slender spicules. 
In some of the specimens they are similar to those 
of the Sunda form, both in shape and size. In other 
specimens they are smaller and differ from those of 
the Tasman Sea only in their smaller vertical apo- 
physes. 

The specimens from the Ingolf station 113 had 
generally rather robust spicules. Some of the spicu- 
les had straight arms and reminded, on the whole, 
very much of those of the Kermadec form. Others 
had more curved arms and were more similar to the 
New Britain specimens. The specimens from sta- 
tion 117 were intermediate between those from the 
two other Ingolf stations. 

The information gained by the examination of 
the Ingolf specimens is very instructing. The three 
stations are all situated north east of Iceland, rather 
near each other, and belong definitely to the same 
continuous population. In this population we have 
a range of variation in the spicules, which nearly 



amounts to that between the specimens from the 
three deeps. But again, the variation within the 
same station is considerably smaller than that be- 
tween specimens from different stations. 

Though a geographical variation seems to exist 
in the spicules, these should, however, be employed 
with much caution in the intraspecific taxonomy of 
the species. Even when the spicules in several spe- 
cimens from one or a few stations are similar, this 
uniformity need not be of any subspecific value. It 
may be an insignificant local variation, only. More- 
over, the shape of the spicules is a rather ill de- 
fined character. It is not easy to select a "typical" 
spicule among many differing ones. 

Among the normal spicules small wheel-shaped 
ones are sometimes found in the arctic form. They 
were not found in any of the Galathea specimens, 
and also not in the Challenger specimen. They are, 
however, very rare in the arctic form. Among the 
58 preparations made from the arctic specimens, 
only 6 contained a wheel. Wheels occur sporadi- 
cally in various other elasipods and should be re- 
garded as a juvenile character (EKMAN 1926). No 
taxonomic importance should be attached to their 
presence or absence. 

A few points of taxonomic interest remain to be 
mentioned. In the specimens from the Sunda 
Trench the body is semicircular in cross section as 
in the arctic specimens. All the pacific specimens 
are, on the contrary, more or less depressed. 

In the specimens from the Tasman Sea the skin 
is rather soft and dotted with violet spots. In the 
specimens from the three deeps it is hard, brittle, 
and light greyish as in the arctic form. 

All the specimens have 10 tentacles and 4 pairs of 
tubefeet. 

The calcareous ring does not show any variation 
of taxonomk vahe. 

The body lengths of the specimens are as follows : 

Sunda Trench 20-35 mm 
Kermadec Trench 17-30 mm 
New Britain Trench 11-27 mm 
Tasman Sea 7-12 mm 

On the basis of the above differences it might be 
justified to erect five geographical subspecies of El- 
pidia glacialis. They are distinguished as follows: 

A. Dorsal papillae large; body vaulted. 
I. Dorsal papillae divided into an anterior and 

a posterior group, with 3-4 and 1 pairs, 
respectively. 

Elpidia glacialis glacialis. 

2. 3 pairs of dorsal papillae, placed on the head, 
the mid part, and the hind part of the body, 
respectively. 

Elpidia glacialis sundensis. 
B. Dorsal papillae small and regularly distributed; 

body depressed. 
I. Spicules with very high vertical apophyses. 

3. 5-7 pairs of dorsal papillae; skin soft, with 
violet spots. 

Elpidia glacialis thkeli. 
11. Spicules with low vertical apophyses. 

4. 4-6 pairs of dorsal papillae. 
Elpidia glacialis keumadecensis. 

5. 6-8 pairs of dorsal papillae. 
Elpidia glacialis solomonensis. 

Elpidia glacialis glacialis comprises the arctic finds 
and the finds off Morocco. E. g. sundensis is known 
from the Sunda Trench and from south of Austra- 
iia. E. g. thPeii, kermadecerzsis, and soiomorzensis were 
found in the Tasman Sea, the Kermadec Trench, 
and the New Britain Trench, respectively. 

Elpidia glacialis keumadecensis and E. g. solomo- 
nensis are nearly related. The occurrence of the two 
very differing subspecies E. g. sundensis and E. g. 
thPeli rather near each other on either side of Tas- 
mania indicates a zoogeographical border south of 
this island, probably along the submarine ridge 
running from Tasmania to the Antarctic. Where the 
border between E. g. glacialis and E. g, sundensis is 
to be drawn is not yet to be decided. 

The types of the four subspecies taken by the 
Galathea are preserved in the Zoological Museum 
of Copenhagen. The typelocalities and the body 
lengths of the types are as follows : E.g. kermadecen- 
sis, st. 649, 22 mm. E. g. solomonensis, st. 517, 25 
inm. E. g. sundensis, st. 466, 35 mm. E. g. thkeli, 
st. 602, !O mrr.. 

Periamma naresi (Thtel 1882) 

Peniagone n a r e s i T ~ h ~ ~  1882, pp. 47-49; pl. 9, fig. 1-2; 
pl. 33, fig. 15. 

Material :  
St. 466, Sunda Trench, 10'21 ' S, 1 10°12' E, 7130- 
7160 m, bluish clay, 114 specimens. 

Previous records. The species was hitherto 
known in one specimen only, taken by the Chal- 
lenger at a depth of 3292 m between Australia and 
the Antarctic. 


































