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Introduction.

The present paper is the second and last part of the report
on the Holothurians collected by the Danish “Ingolf”-
~ Expedition. The first part appeared in 1935, and contained the
Synaptids—the Molpadids and the Molpadid-like forms. As in the
case of the first part this was also worked out in correspondance
with the description of the collection of the German “Valdivia”-
Expedition, a method which hag among others given the specially
valuable result that the real place of the “Molpadid-like” formsg
described in 1935, is now verified, i. e. within the Aspidochirota,
close to Pseudostichopus (cfr. pag. 4).

Beside the “Ingolf” material, this paper also includes the
collections made by the Danish research steamers “Thor” and
“Dana”, as well as some collections made by Ap. 8. JensEN on
hoard the Norwegian research steamer “Michael Sars”, and the
North Atlantic material from the collections of the Zoological
Museum, Copenhagen. As, however, the first part of this report
included all this material, this second part only deals with the
material collected at depths greater than 300 m.

This material includes 92 genera and 35 species.

Of these forms three genera, five species and two varieties
are new to science, and besides, the detailed study of these large
collections has cleared up more of the intricate problems of the
classification of the Atlantic Holothurians, as well as. throwing
light on the variation within some of the species.

The abyssal Holothurian fauna of the Atlantic is mainly to
be regarded as a branch of the Indo-Pacific abyssal fauna, which,
however, shows clear trace of developing into an endemic fauna,
especially in the northern part of the ocean. Several of the species
found in the Atlantic can only with difficulty be separated from
the corresponding Indo-Pacific species, but as they are in reality

different I have supposed it the better, as a rule to maintain
or establish such forms as independent species or where sufficient
material shows the limits more’ clearly and the differences are
but faint, to describe subspecies, and for.the same reason some
few cases are described ag subgenera. Some authors, it is true,
are as a matter of principle against such a dividing ap into minor
classificatory groups, and state with right that future material
in many cases will show that many species or varieties are identical.
This may be, but as long as we are left to work with more or less
scattered collections, all possible differences must be recorded and
classified. Only in this way we are able to see the faint variations
which correspond to different localities and conditions,

Though the greater part of the abyssal Atlantic Holothurian
fauna appears to be of Indo-Pacific origin, there i§ a little group -
which must be regarded as being of Arctic origin. This latter
consists, however, mainly of species which are not so pronoimecedly
abyssal, and especially the “Ingolf”-Expedition has ‘shown how-
the real abyssal species are unable to oross the’ ridge between
the Faroes, Iceland, and Greenland, e. g. species such as Elpidia
glacialis and the three closely related species of Trochostoma
thompsond, boreale and arctica (¢f. Ingolf Holothurioidea I p. B7).

The present material considered in connection with that of
the “Godthaab” Expedition gives further an interesting distribution
for some of these species, as they are found in the N orwegian Sea
and in Baffin Bay, but not south of the ridges from the Faroes—
Iceland-Greenland-Baffin Land. As there is apparantly no
deeper connection between the Baffin Bay and the Norwegian
Sea north of Greenland, these species either would be expected
south of the ridges, but are not found there, or they may have
been distributed along the north coast of Greenland in .a former
geological period, being then survivors in Baffin Bay. .

Ordo Aspidochirota,

Family Holothuriidae.
Subfamily Stichopodinae.

The subfamily Stichopodinae is, in the “Ingolf” collections,
represented by two species, Stichopus regalis (Cuvier), and Pa-
rastichopus tremulus (Gunnerus). Of these Pa. tremulus is fairly
common in the northeastern Atlantic, whereas Stichopus regalis,
which is a Mediterranean species, was takén only g single time in
the northern Atlantic by the “Helga”. At first T was inclined to
regard the two small specimens from “Thor’’ St. 3 as juvenile speci-
mens of Parastichopus tremulus, in which the deposits other than
tables were not developed, but the large specimen from the “Thor”
St. 218, shows definitely that these specimens cannot be referred to
the genus Parastichopus, but should be regarded as true Stichopus.

The examination of the collections of these two species shows

that the variation of the tables is not nearly so great as within
the genus Bathyplotes, the only difference being that the tables
of the ventral side are slightly smaller than those from the other
areas of the body wall. ‘

As to the distinction between the two genera Parastichopus
and Stichopus I agree with H. L. Crarx, though MorreNSEN, In
1927, does not find the genus Parastichopus “sufficiently ‘waz-
ranted”. The presence of large spinous, often branched rods in
the body wall and the very characteristic “‘star-shaped” spicules
separate {remulus from the real Stickopus species, so that T have
no doubt that it is a valid genus, a supposition which is also
adopted by Drrcamany (1937 and 1938).

1*.
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Genus Stichopus.
Stichopus regalis (Cuvier).

Mortensen 1927: British Echinoderms p. 391, figs. 232-233.
Mayer 1937: Die Holothurien der Adria, p. 22, figs. 12 & 13.

Localities: .
58289’ N. 4°18’ E. “Thor” St. 3, 30/,-03, 280m......... 2 spec
58218’ N. 10°08' B, “Thor” St. 213, 2/,-04, 470m. ... .. 1 -
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61°07' N. 9°30' W. “Thor” $t.78, 12/,-04, 835m ....... 2 spec
61°15' N. 9°35’ W. “Thor” St. 99, 22/;-04, 900m ....... 1 -
Skagerralke “Thor” 1911 ... ..ovviiiiiiiiiiiniins 4 -
61°08' N. 8°47' W. “Dana” St. 3026, 23/g27 ........... 1 -

The specimens quite agree with the descriptions, except that
the ventral tables are a little smaller than those of the dorsal side.
The shape of the tables (textfig. 2 1-2) is very constant and
quite different from that of the tables in the specimens referred
to Stichopus regalis above (of. textfig. 11-5). Besides the tables,

/\/\
4 5

Textfig, 1. Skichopus regalis, tables from the dorsal side. X 800,

As stated above I supposed at the preliminary examination
of the two specimens from St, 3 that they were but young specimens
of Parastichopiss tremulus. A closer examination of them as well
as of the specimen from St.213 definitely showed that the real
genus ‘Stichopus was represented, and as there are no clear dif-
ferences between the specimens present and regalis they should
be referred to that species.

Stichopus regalis is previously recorded from the west coast

~of Treland; and there is no doubt that the “Helga” specimens
are the same species as those collected by the “Thor”. Whether
these specimens are in reality the Mediterranean regalis is not
quite certain, but as said above there are no clear differences.

Genus Parastichopus Clark 1922.

" Parastichopus tremulus (Gunnerus).

Mortensen 1927: British Echinoderms p. 389, figs. 2281 & 231.

Localities:
58°32' N. 4°18' E. “Thor” St. 3, 30/,-03, 280m......... 3 spec.
Skagerrak ‘“Thor” St. 24, 10/,-04, 835m.............0s 1 -

there are numerous more or less spiny rods in the body wall as
also in the water vascular appendages. In the body wall there
are numerous ‘‘star shaped’” deposits.

Parastichopus tremulus does not seem to be widely distributed.

Textfig. 2. Parastichopus tremulus, tables from the dorsal side. X 300,

It is recorded from the Bay of Biscay and the Canaries, but in
spite of this it should be regarded as a Scandinavian and English
species.

Family Gephyrothuriidae Kosmier & Vaxey.

Heding 1935: Holothurioidea of the ‘‘Ingolf” Expedition I pag. 77.
Heding 1940: Holothurien der Deutsche Tiefsee Expedition II
pag. 142,

The family Gephyrothurisdae is represented in the collections
of the “Ingolf” Expedition by only a few specimens belonging
“to the two species Molpadiodemas acaudum Heding and Plica-
stichopus imgolfi n.sp., the first of which was described in the
“Ingolf” Holothurioidea I pag.78 as a member of the order
Geplyrothurioided Heding, which cannot be maintained.

As shown in my report on the Holothurians of the German
Deep-Sea lixpedition, the family Gephyrothuriidae must be placed
within the dspidochirota of equal standing with the Holothurvidae

and the Synallactidae. Further some of the genera hitherto regarded
as Synallactids must be removed from that family and placed
in the family Gephyrothuriidae viz. the genera Pseudostichopus
and Benthothuria. ‘

Genus Molpadiodemas Heding 193b.
Molpadiodemas acaudum Heding.
Heding 1985: Holothurioidea I, the Ingolf Expedition. p. 78,

As shown in my report on the German Deep-Sea Expedition
and as stated above, the order Gephyrothurioidea cannot hold
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good, and the family Gephyrothuriidee must be placed among
the aspidochirote Holothurians where it includes the genus Pseudo-
stichopus and allied forms.

To my former description of this species T have little to add,
but it is of the greatest value for the classification of these specimens
that they have in reality a vertical pygal furrow, though

Textfig. 3. Molpadiodemas acaudum. 1-2, rods from the tentacles.
3, rods from the gonads. 7-3 X 300.

1t is not very distinet on account of the shape of the body. Further .

they have some few calcareous deposits in the tentacles and in
the gonads (textfig. 3 1~8) though deposits, as stated, do not
occur in the body wall nor in the rudimentary tube-feet. Also
repeated examination did not reveal any deposits in the pygal
furrow and the respiratory trees.

Not only the presence of the pygal furrow but also that of
deposits. in the tentacles and the gonads, though such are lacking
in the body wall, places this species within the Pseudostichopus
group. I have no doubt as to the Vahdlty of the genus Molpa-
diodemas but as to that of the species there may be some doubt,
as in reality acoudwm in several respects resembles atlanticus
Perrier. How far these two species are in reality synonyms cannot
for the present be ascertained.

Genus Plicastichopus Heding 1940.

Plicastichopus ingolfi n. sp.
Plate I, figs. 4—b. '
Localities:
61°44' N. 30°29’ W. ““Ingolf” St. 18, 2137 m, temp. 3°.0 C. 2 spec.
58°20" N. 40°48' W. “Ingolf” St. 20, 3192 m, temp. 1°5C. 1 -

Diagnosis: Pseudostichopus-like Holothurians with a distinct
pygal furrow and large lateral papillae each with one terminal
and several lateral tubefeet. There are also tubefeet scattered
all over the dorsal side, those along the dorsal ambulacra being

Textfig. 4. Plicastichopus ingolfi, a part of the left dorsal ambulacrum
with three lateral papillae, showing small scattered tube-feet.

larger than the others. On the ventral side there are either no
or very few and rudimentary tube-feet. Tentacles twenty. Polian
vesicles one or two, and stonecanal quite lacking or very rudi-
mentary, with faint traces of a madraporite. Respiratory trees
paired but with a common origin. Calcareous deposits lacking
in the body wall but present in the tentacles ahd ‘in the terniinal
ends of the tube-feet.

~ Description: The specimens measure from 4 to 7cm in
length and are in shape (Plate I, fig. 4) fusiform with a fairly flat
ventral side. Along the ventrolateral ambulacra there are about
twenty large conical papillae, each with a large terminal and a
number of smaller lateral tubefeet (cf. Plate I, fig. 5, textfig. 4).
Along the dorsal ambulacra there are two rows of alternating
large tubefeet or small papillae with a terminate large tubefoot.

The mouth is ventral, and the anal opening is situated in a
fairly deep vertical pygal furrow. There are twenty tentacles;
directly counted there are but 17, the shape of the calcareous
ring, however, indicates twenty. In the type specimen there
is but one polian vesicle. In the other specimens there are, how-
ever, two polian vesicles. The stone-canal is faintly developed or
quite 1ud1mentary The respiratory trees are fairly large but Wlth
a common origin.

Textfig. b. Plicastichopus ingolfi. 1, right ventral radial X 15. 2 and 3, rods from the tentacles, 4 and &, rods from the gonads. 6, spicules from
the end of a minor tube-foot. 2-6 X 300.
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Calcareous deposits are lacking in the body wall but present  other features than the ventrally bent mouth with its twenty
in the tentacles, the gonads, and in the tips of the tube-feet (text-  tentacles, There are two large polian vesicles and two large free -
fig. 5 2-8). Plicastichopus ingolf; appears to be a well limited species; respiratory trees. The intestine is fairly well preserved, and only
1t resembles only Pseudostichopus plicatus Koehler & Vaney, a small part is disturbed, but as this part is the oesophagus, the
and there are indeed some reasons for thinking that they are possible presence of a coecum cannot be ascertained. The longi-
synonymous, but as for the present we do not know plicatus  tudinal muscles are unpaired, consisting as in B. valdivige of

- sufficiently well it would be unsafe to refer this very characteristic numerous longitudinal portions. ;
Atlantic species to the Indo-Pacific form, I have no doubt that this specimen is in reality Benthothuria
fumebris Perrier, only the two polian vesicles and the shape ‘of the
longitudinal muscles justify. its reference to B. valdiviae Heding,
This latter species is however so closely related to B. funebrss that
. ) it is fairly difficult to se arate them by other features than the

Cf. Heding 1940: Die Holothurien der D eutschen Tiefsee-Tx- general agpearance. of thg two main diff};rences that of the polian
pedition p. 363. vesicles cannot, as seen from'this “Ingolf” specimen, be maintained,

. As to the difference in the arrangement of the papillae I have
already stated in the “Valdivia” report that this arrangement
R. Perrier 1902: Holothuries, “Travailleur” ot “Talisman”, cannot be used for identification, owing to the usuallyfbadly

Genus Benthothuria Perrier.

‘Benthothuria funebris Perrier.

365 preserved specimens.
p. obo. Thus it might be supposed that these two species are
Locality: 61°50’ N. 56°21/ W., Ingolf St. 36, 2700 m, 1°.5 C. — synonyms, but the very different localities and the differences

1 specimen. The single 140 mm long specimen is rather badly in the general appearance (valdiviae is the more flat) are against.
preserved, and especially exteriorly it is not possible to ascertain such a supposition. ; ‘

Family Synallactidae.

Genus Mesothuria Ludwig. MANN’S, descriptions, it is not easy to suppose that verrillj can
‘ have been confused with any of the other species found in the
Heding 1940: Die Holothurien der Deutschen Tiefsee Expedition northern Atlantic, so T think that the record of verrlli from S\,
IT p. 117.. of Ireland must be regarded as valid. :
As one of the synonyms of verrilli, MORTENSEN in British
Echinoderms, mentions H. roul; Koehler. In the collections of the
Zoological Museum of Copenhagen there is, however, a specime
of rouli (a cotype), the examination of which shows definite
that rouli is not only specifically different from verrilly, by
it should be referred to another subgenus. ‘ .
The study of the “Ingolf” collections of } esothwria in conn ctio
with the collections of the Zoological Museum of Copenhage
gives an excellent opportunity to confirm my division of the gen
Mesothuria given in the report of the German “Valdivia” Expeditior
it only appears that the subgenus Allantis is not so numeron
species as was_ previously supposed. The Ppresence or absence
“reduced tables” must he regarded as a character which gi
clear limits for the subgenus Allantis. Of the species which, ow

In the Handbook of British Echinoderms, MoRTENSEN records
three species of Mesothurig from the British Isles, viz. tnlestinalis,
lactea, and verrilli, and suggests that six other species may be found
in the deeper waters of the northern Atlantic.

Of these species the “Ingolf” Expedition collected hut three,
indestinalis, lactea, and maroccana, and beside these two others, bi-
furcate. Héronard and cathedralis Heding, Tt is surprising that
verrilli was not found by the “Ingolf”, and still more sq that
bifurcata was taken in the northern Atlantic, as it wag previously
taken only by the “Belgica” in 77°14’ 8. 89°14' W, It seems
possible that the specimen is erroneously determined, a sup-
_position which is the more likely because the type specimen is
but a juvenile measuring 8 mm in length, and that Hfrouarp
has not figured the calcareous deposits (only their bifurcate
arms). In spite of this I have, however, little doubt that the
“Ingolf” specimen is in reality HirouarD’s species, and T cannot
find any good reason for establishing a new one. Thus the
question ‘arises, how far the presence of bifurcata in the northern
Atlantic indicates any bipolarity, but as I do not find evidence
for bipolarity in Holothurians I think that we have here a further
proof of the conformity of the abyssal faunas of the Atlantic and
the Indopacific (at any rate the southern part). '

As o werrilli, this species is by some authors regarded as a
synonym of entestinalis, but Prrrimg and Drurcumany have ,
definitely shown that it differs clearly and must be regarded as Thus for the present I prefer to divide the genus Mesolh
a valid species. According to DEICHMANN one of the characters into the following six subgenera, which are easily separated
which most distinctly separates verrilli from wntestinalts is the the key. , :
presence of the so-called “reduced tahles” in the tube-feet, and
in this T am willing to follow her, as T regard the absense of reduced .
tables in the tube-feet of intestinalis as a character useful for Key to the subgenera of Mesothuria.

separating the subgenus Allantis from the other subgenera of the 1) Body cylindrical or subeylindrical, with pedicells nﬂi
genus Mesothurig.

Body flat, with the pedicells arranged exclusively in s sing
As M. verrilli was not taken by the “Ingolf” Expedition the

or double row along the paired ambulacra, those
supposition is possible that the “Helga” record from S.W. of dorsal side often minute, A marginal fringe often pros
Ireland is not reliable. Owing to PrrRIER’S, and especially Drrcn- 2) Deposits of the tube-feet normal tables though o

Koehler and carnose Fisher make a group of their own, characte
by the presence of two layers of deposits in the body wa
outer layer of normal tables, and an inner layer of irregular r
and bodies. _ Do
This group which may be regarded as of equal rank wit
subgenera Mesothuria—Allantis-Zygothuria may be named D
stothuria subg. nov. from the two layers of deposits, and theg
including species as cathedralis and verrilli may be named
chrothuria subg. nov. from their single layer of deposit:
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somewhat irregular in shape. “Reduced tables” totally

lacking ... i Allantis
Deposits of tube-feet “reduced tables” ................ 3
3) Exclusively triradiate tables ................... Mesothuria
Tables normally quadriradiate, though triradiate to septem-
radiate tables may ocour ............................. 4

4) Two layers of deposits in the body wall, an outer layer
of normal tables and an inner layer of rods and irregular
bodies Diplasiothuria

small tertiary an quarternary ones (textfig. 6 1~2). A comparison
with other specimens of intestinalis shows that this is a normal
feature, though the variation of the dorsal plates in a specimen
from Gullmar Fjord is somewhat greater, being 130170 b

A specimen from “Michael Sars” St. 134 differs from the other
specimens of intestinalis in having exceedingly regularly shaped
deposits (textfig. 6 4-5), but since it agrees in all other features
with the other specimens of sntestinalis (the specimen is poorly
preserved) I regard it as a specimen of this species.

Textfig. 6. Mesothuria (Allantis) intestinalis. 1, Dorsal table of a specimen from the Gullmarfjord. 2, Dorsal table of specimen from the “Ingolf”, .

St.85. 3, ventral table of the same specimen. 4 and 4 tables from

& specimen collected by ““Michael Sars”. 6 and 7, spires of the tables of

the same specimen. X 300,

Only one layer of deposits in the body wall, all normal

tables Pepichrothuria
5) All the tables of the body wall supplied with only one

terminal point with lateral spines (cf. “Valdivia” Holoth. IT

p- 128, text fig. 8) ... Monothuria

Tables of the body wall with normally three long spines,

only occasionally one or two spines Zygothuria

...................................

Mesothuria (Allantis) intestinalis (Asc. & Ratke).

Ostergren 1896: Zur Kenntniss der Synallactinae p. 347-351.

Perrier 1902: Holothuries, Travailleur et Talisman, p. 304-307,
textfigs. 1-2, Pl XVI, figs. 19-21.

Mortensen 1927: British Echinoderms p. 881, figs. 225 & 228 3.

Deichmann 1930: Holothurians of the Atlantic Ocean p. 94-95,
P16, figs. 9-10.

Locality:

63°21' N. 25°26' W. “Ingolf” St. 85, 320m ............ 1 spec.

The specimen is a fairly typical sntestinalis, which differs from
the common specimens only in having two polian vesicles. The
examination of the large collection of sntestinalis in the museum
shows, however, that no other specimen has more than one polian
vesicle, so the presence of two in the “Ingolf”’ specimen is an
individual abnormality. :

The examination of the calcareous deposits shows that the
ventral tables are rather small, measuring but 70-100 z in
diameter (cf. textfig. 6 3-5) and supplied with only a single
circle of large perforations, usually 8. The dorsal plates- are, how-
ever, double the size, measuring 150-170 4 in diameter, and
they are supplied with many more perforations, as besides the
eight large primary and secondary holes they have a number of

On basis of these collections from varying localities including
the “Ingolf”” St.85, Bergen, and Gullmar Fjord and of sizes
varying from 1 em to 15 cm, it appears that the real characteristics
of intestinalis are: ‘

Tube-feet scattered all over the body, those ventrally quite
minute to microscopic, but always present, issuing from the
unpaired radial canal. Those along the paired ambulacra larger
than the others notably along the ventro-lateral ambulacra which
form a real fringe along the sides of the body.

Calcareous deposits of the body wall only tables in one layer,
those of the dorsal side being the largest and often supplied with
several circles of perforations. Spire relatively low with one trans-
verse beam and a very regularly shaped crown (textfig. 6 6-17).

Calcareous deposits of tube-feet normal tables, often of some-
what varying shape, but never “reduced tables”. '

Remarks: Mesothuria intestinalis is recorded from widely
separated localities, but as DercHMANN also states in 1930, many
of the older records are not reliable, since ntestinalis is often con-
founded with other species, especially verrilli. M : tntestinalis, sensu
stricto, is at present known from the Scandinavian coasts whers
1t lives in fairly shallow water (abt. 40 m) to the deep water around
northern Gr. Britain and the Faroes. Further, PERRIER records
untestinalis from deep- water off the Agores, and according to his -
description and figures there is no reason to doubt his determination.
In 1930 DErcumMANN recorded intestinalis from the West Tndies,
and I quite agree with her that it is not easy to believe that the
typical Scandinavian intestinalis really occours in the West Indies.
DercaMany’s description and figures agree, however, so well
with Scandinavian specimens that, like DmrcaMany, I am quite
unable to see any difference.

On the other hand, the fact that intestinalis is able to live in
quite littoral as well as in abyssal depths enables it to have a
wide distribution, ’
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Mesothuria (Mesothuria) maroccana Perrier.

Perrier 1902: Holothuries, Travailleur et Talisman, p.312-317,
P1. X'VI, figs. 32-35. :

Deichmann 1930: Holothurians of the Atlantic Ocean p. 97-98,
textfigs. 1-2, PL. VII, figs. 2-7.

Localities:
61°44' N. 30°29° W. “Ingolf” St. 18, 2137 m, temp. 3°.0 1 spec.
"61°32' N. 13°40" W. “Ingolf”” St. 47, 1789 m, temp.3°23 1 -
61°33' N. 19°00" W, “Ingolf” St. 65, 2051 m, temp.3°.0 16 ~
60°50" N. 26°50' W. “Ingolf” St.76, 1518 m, temp.4°.1 1 -

Textfig. 7. Mesothuria (Mesothurie) bifurcata. 1, caleareous ring. X 10. 2, table of the body wall. 3, spire of table. 4, crown of & peculiar spire,
s : o seen from above. §, reduced table. 6, terminal plate. 2-6 X 800.

All these specimens are so characteristic that there can be
‘no doubt as to their determination. The shape of the tables, which
18 quite constant, the very large lateral tube-feet and the constantly
brown color, make it easy to recognise this species.

 Mesothuria maroccana was originally described from off Mo-
roceo, and DEICHMANN showed that it is fairly commen in West
Indian waters. The present “Ingolf” records further show that
it is not confined to the warm area of the Atlantic for which
reason it may be supposed to have a wide distribution in the
abyssal Atlantic, and most likely also in the southern part of the
Indo-Pacific. Here it meets THEEL’S Holothuria murrays with which
it agrees so well that I am not able to see any difference hetween
the two species. I should certainly prefer to refer PErrIER’S
M. maroccane to TrEBL’'S M. murrayi, but since DEICHMANN,
who had both species for comparison, maintains that they ave
really different it will be better -for the present to keep them
separate.

Mesothuria (Mesothuria?) bifurcata Hérouard.

Hérouard 1906: Holothuries, “Belgica”, p. 4, PL. II, fig. 8.

Logcality:
- 61°44' N. 30°29" W. “Ingolf”” St. 18, 2337 m, temp. 8°.0.. 1 spec.

The single specimen collected measures 5.8 cm in length and
1.0 em in diameter. It is nearly cylindrical, and its color is grey.
-The tube-feet are well developed and are scattered over the
greater part of the body wall, only the ventral side is quite without
any, ambulacral appendages. Those along the ventro-lateral am-

bulacra are fairly large and are placed in two double rows along
each side.

There are 20 tentacles (directly counted), one polian vesicle
and a single stone caral. The calcareous ring is well developed,
but the connection between the single pieces is very loose (text-
fig. 7 1).

The calcareous deposits of the body wall (textfig. 7) are ex-
clusively triradiate tables with six large meshes and a high spire
which is supplied with three long bifurcate teeth. In a number
of tables the points of these ramifications bear a few other minute
points. o

The deposits of the tube-feet (text fig: 7 5) are partly normal

tables (in the proximal part) and partly very reduced ones, placed
more distally.
In the sucking discs there are large polypore terminal plates,
and in the tentacles there are simple, curved, faintly spiny, rods.
. The specimen differs in the shape of the tables from all known
species of Mesothuria except M. bifurcate Hérouard, with which
species it agrees strikingly well. However, HtroUARD has not
described the type-specimen (which is very small) quite satis-
factorily, so there may be some faint doubt as to the deter--
mination.
The presence of this species in the “Ingolf”” collections is very
interesting since only one specimen has hitherto been found from. |
71°14' 8. 89°14’ W., i, e. the antarctic area of the Pacific,

Mesothuria (Penichrothuria) cathedralis Heding,

Mesothuria (Allantis) cathedralis Heding 1940: Deutsche Tiefsec-
Expedition p. 338-340, textfig. . -

Mesothuria (Allantis) candelabri Heding 1940: Op. cit. p. 334-335
textfig. 3.

Locality: ,
61°44’ N. 30°29" W. “Ingolf” St.18, 2137 m, temp. 8°.0 2 fragn

The two fragments present, which most likely are of the sam
specimen, measure 3 cm and 1.8 cm in length i, e. about 5 cm 1o
the whole specimen. The color is a pale yellow, the mouth i
subventral, and the anus is terminal. The tube feet are distributed
all over the body, with the large lateral ones in a broad x
The ventral tube-feet are very small.
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The deposits are fairly regular tables measuring from 100~
150 y in diameter (textfig. 8). The smaller plates (i. e. by far the
greater part of them) have but eight perforations, others have a
second circle of smaller holes, and a few are tully developed with

1 2
Textfig. 8. Mesothuria (Penichrothuria) cathedralis. 1, polypore plate.

8 inner and 8 outer large holes of which the primary ones (the
inner) are almost angular. The spires (textfig, 8 2) are like the
plates fairly regularly built, and measure about 150 i, on a plate
with a diameter of about 100 u. The crown is supplied with four
(in triradiate plates three) long spiny arms. In the tube-feet there
are “reduced tables” (textfig. 8 4).

It seems at first sight that the present specimen may represent
2 new species, but the large plates resemble so closely those of
M. cathedralis Heding, that I am convinced that it is a juvenile
specimen of this latter.

This further shows that the ‘“Valdivia” specimens which I

M. cathedralis has a fairly wide distribution in the Atlahtic
being found in 3°N. 5°E., 24°N. 17° W. and 61° N. 20° W in
really deep water, in all localities at temperatures of abt. 3> (!,

&b :
()
vaw,

2, spire. 3, normal plate. 4, reduced table. 8, terminal plate. X 300.

Mesothuria (Zygothuria) lactea lactea (Théel).

Zygothuria lactea Perrier 1902: Holothuries, Travailleur et
Talisman, p. 322-327, P1. XVTI, figs. 1-10. '

Zygothuria lactea v. oxysclera Perrier 1902: Op. cit. p. 323.

Mesothuria lactea Hérouard 1923: Holothuries prov. des camp.
des Yachts Pr. Alice & Hirondelle IT p. 13-15. .

Mesothuria lactea Mortensen 1927: British Echinoderms p. 382-83,
fig. 227. )

Zygothuria lactea Deichmann 1930: Holothurians of the Atlantic
Ocean p. 108-111, PL. VIII, figs. 8-9. S

]
~—
4 —

2

——

3

Textfig. 9. Mesothuria (Zygothurid) lactea. 1, normal plate. 2, normal spire, 3, single-spined spire. 4, reduced table X 300.

determined as M. candelabri Hérouard in 1940 cannot be that
species, but must also be specimens of cathedralis.

As the specimen at hand has a quite regular crown we may
suppose that the characteristic appearance of the spires in the
type specimens of cathedralis is due to a variation in the shape
of the spicules in correlation with the age of the specimen.,

Mesothuria (Zygothuria) lactea lactea Heding 1940: Holothurien
der Deutschen Tiefsee-Expedition IT p. 126-127, textfig. 7 a.

Localities:
62° N. 21°36" W. “Ingolf” St. 40, 1591 m, 3°3C. ..... 14 spec.
62°40' N. 19°05' W. “Ingolf” St. 63, 1506 m, 4°0C.... 3 —
2
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The specimens are all rather large, measuring abt. 10 X b cm,
and are unusually well preserved. They are not so flat as is usually
stated, being more like a loose sac with a flat underside. The
marginal fringe though not very distinet, is, however, present
in the posterior third of all the specimens.

It is often stated that lactes normally has the dorsal side
devoid of tube-feet, only now and then a single one being found;
the examination of these specimens shows that they all have
a row of small tube-feet along each of the dorsal ambulacra
with the tube-feet placed about one em from each other. As these
tube-feet ave rather small, and the specimens of lactea are usually
rather poorly preserved, I think that the presence of dorsal tube-
feet along the ambulacra may be regarded as a characteristic
feature of the species.

Along each of the ventro-lateral ambulacra, ventrally to the
marginal fringe, there are some large tube-feet alranged in a row.
Except for these lateral tube-feet the ventral side is totally devoid
of any water vascular appendages.

The calcareous deposits of the body wall are large slender
tables. with six meshes and three very long arms on the crown
(textfig. 9). These tables vary much in shape, since the normal
hexagonal plates may he nearly circular and supplied with some
additional pores, and the length of the spines or arms on the
crown may vary from half to more than double the length of the
spire itself. Further in the same specimen the number of spines
varies from three to one, and in the latter case the spine may be
either somewhat laterally directed or tertninal.

In the tube-feet there are some few short and thick staves,
a rather rudimentary terminal plate, and a great number of more
or less reduced tables, of which those from the terminal third of
the tube-feet are but slender rods with a blunt and irregular base
(textfig. 9 4). Contrary to the arrangement of the real rods which
lie parallel to the surface, these reduced tables are placed vertically
to the surface of the tube-feet.

M. (Zygothuria) lactea lactea is distributed throughout the
deeper waters of the Atlantic and is recorded by THEEL from the
eastern part of the Pacific. In my report on the “Valdivia” holo-
thurians, T have shown that the specimens of lactes found in the
Indian Ocean represent a separate form, described as lactea spinosa.
It may be supposed that THEEL'S specimens from the Pacific
would be- spinose or another independent form, which agrees
fairly well with the fact that THEEL’s Pacific specimens apparently
have somewhat larger tables. As is seen from the present specimens,
the size of THAEL's tables lies within the limits of variation of
the tables in a single specimen, and I have no doubt that they
are really lactea lactea..

In 1930 Dzicamany described a Zygothuria sp. which she
regards as a separate species. I have compared her description
carefully with my specimens and am convinced that it is the same
species. Also PERRIER’S var. oxysclera must be regarded as a typical
lactea lactea, as single-spined tables, as seen from my specimens,
are a common feature, which does not, within this subgenus,
justify any classificatory distinction.

Genus Bathyplotes Ostergren.

Ostergren 1896: Zur Kenntnis der Subfamilie Synallactinae etc.
p. 3b1.

Heding 1940: Die Holothurien der Deutschen Tiefsee-Expedition
II p. 342,

When OsrtErGREN established the genus Bathyplotes in 1896
with the genotype Stichopus matans Sars, he referred a further
two species to it, viz. Stichopus tizardi Théel, and the new specles
Bathyplotes fallaw. Since then a fairly lalge number of species
have been referred to the genus Bathyplotes, in the description
of which the characters used by OsTERGREN in 1896 for separating

his three species, 1.e. the distribution of the ventral tube-feet
and the shape of the calcareous deposits, are regarded as the
main specific characters within the genus Bathyplotes.

When MORTENSEN,- as the result of his examinations of a
large collection of Bathyplotes from Bergen, showed that there
were good reasons for regarding the named three species as
synonyms, DErcEMANN could partly follow him in this, as she, in
1930, (Atlantic Holothurians p.100) referred tizards and fallax
to natans, and stated that they were both good varieties of that
species. The present collections, in connection with those of
Bathyplotes in the Zoological :Museum (including the material
used by Dr. MorTENSEN), have afforded a good opportunity for
taking up this problem again for a critical revision.

The result of these studies is to confirm Dr. MoRTENSEN
in regarding OsreErGREN’S.three species as synonyms, and also
that the shape of the calcareous deposits is certainly a valid
character for separating species within the genus, but that the
greatest attention must be paid to the part of the body wall
from which the deposits to be described are taken. There seems
to be, in natans, as well in the new form described below, one
typical form of table in the body wall proper, in the area which
I name the “shoulder”; this is nearly identical with that found
in the real dorsal side i.e. the unpaired interambulacrum. Quite
another and much more robust form is found in the posterior
part of the dorsal side, and in the descriptions I shall mention
these deposits as the “posterior”. Usually the deposits of the
ventral side are quite different from the others, but also here
there are two areas with different deposits, the marginal part, in
which the deposits often, even in the anteriormost part, perfectly
resemble the ‘“posterior” ones, and the medial part, where the
deposits are usually specific, or in other cases fairly like the
“shoulder” deposits. Beside these different forms of tables there
are some very high and slender ones in the ambulacral appendages,
of which those from the large dorsal papillae are the most charac-
teristic. Further there are numerous C-shaped deposits in the
cartilaginons-like layers of the body wall. In the tentacles as well
as in the tube-feet and the papillae there are spiny staves more
or less bent, but these, as well as the C-shaped deposits, do not
seem to be of any use in classification. It is stated that terminal-
plates are lacking in the genus Bathyplotes and real terminal
plates T have never seen, but generally there are some large
polypore plates in the sucking discs.

In brief, a description which shows only some few or a single
deposit without stating exactly from where it originates, is of
no use. A good description must show tables from at least three
different parts of the body; for the comparison of such descrip-
tions I prefer always to describe and figure tables from 1) the
“shoulder” 2) the dorsal pygal area 1.e. the “posterior” tables
3) the ventral midline and 4) from one of the anterior dorsal
papillae, though this last group doesnot, at present, seem to be of
much classificatory use.

MorTENSEN certainly is right in stating that the distribution of
the ventral tube-feet cannot be of much use in classification, since
it may vary much in specimens from a single locality, and the exact
shape of the deposits in nearly all the older descriptions is always
doubtful. Thus one must regard with much doubt the validity
of many species which were hitherto described as Bathyplotes.

Of these 27 species (listed in my report on the German Deep-
Sea. Expedition Op. cit.) 16 cannot in reality be separated from
natans, and only 10 can be separated from it with certainty,
though at present it cannot be said how many of these are synonyms.

This is of course of interest in any discussion of the distribution
of these species, and therefore that of natans.

Bathyplotes natans is frequently recorded from the North
Atlantic, especially along the Norwegian coast. DEICHMANN re-
cords it in 1930 from the West Indies, and under the name trzards
it is even recorded from Japan (MiTsukuri: Studies in Actinopo-
dous Holothurians p. 36-40). I conclude that we must, at present,
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Textfig. 10. @ Bathyplotes natans (Sars). O Bathyploles heteroctylides n. sp.

disregard all these foreign records, even those of Komzrrr and
Perrimr from the south-eastern Atlantic, and only state that
natans is distributed with certainty along the coasts of England,
Iceland, and Norway in fairly deep waters, (textfig. 10). I have how-
ever no doubt that many of the different species of Bathyplotes
described from foreign localities are, in reality, true natans, which
species  certainly will prove to have a world wide distribution,
a8 in the case of Laetmogone wviolacea.

) 5

1lo* 0 e ' 20¢

Bathyplotes natans (Sars).

Bathyplotes natans Ostergren 1896: Zur Kenntniss der Subfam
Synallactinae p. 352. ‘

Bathyplotes tizardi (Théel) Ostergren 1896: Op. cit. p. 354,

Bathyplotes fallax n.sp. Ostergren 1896: Op. cit. p. 355.

Cf. Mortensen 1927: British Echinoderms p. 384.

Deichmann 1930: Atlantic Holothurians p. 100.

Textfig. 11. Bathyplotes natans, caleareous deposits. X 800. I and 2, from the papillae. 3-5, from the anterior part of the dorsal side (
“shoulder”). 6-10, from the mid-line of the ventral side. :

2*
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Localities:
64°45’ N. 27°20° W. “Ingolf” St.89, 584 m, 8°4C. . . ... 1 spec
49°23' N. 9°35" W. “Thor” St. 74, 9606, 1200 m. . ...., 1 -
61°15" N. 9°35’ W. “Thor’’ St. 99, 22/.-04, 900m ... .... 4 -
62°57" N. 19°58' W. “Thor” St. 166, 14/,-03, 957 m .. ... 4 -
Besides these, several specimens from Bergen and Lofoten are

- examined.

The specimens before me are all fairly large, measuring 10-
16 cm in length,.but only the specimens from Bergen are satis-
factorily preserved. _

The others have the exterior layer of the body wall more or

Tex.tﬁg. 12. Socalled “large tahles” from the posterior end of the dorsal side. X 800. 1 and 2, Bathyplotes natans. 3-5, Bathyplotes heterostylides.

less worn off. There are, however, in most of the specimens suf-
ficient portions of skin left for a safe identification.

As stated above the examination of these specimens has
thrown light on the variation of the shape of the calcareous de-
posits. It is true that the shape of the deposits is fairly constant
from one specimen to another, but within the individual it varies
quite perplexingly corresponding to the different parts of the
body surface. As nobody has previously taken this into con-
sideration when classifying specimens of Bathyplotes, a few typical
figures of deposits from 1) the “shoulder”, 2) the dorso-posterior
area, 3) the midventral area, 4) the large dorsal papillae (text-
fig. 11), are given.

The examination of the anatomy of the specimens shows 20
tentacles, a faint but well developed calcareous ring, a single
polian vesicle, and two tufts of dichotomously branched gonads.
The stone canal is large and the madreporite is quite or often
only partly buried in the body wall. The respiratory trees are
well developed with a single base and small lobes on one side.

An outer genital papilla is totally lacking,

The distribution of Bathyplotes natans has been given on p. 11
in textfig, 10.

Bathyplotes heterostylides n. sp.

Localities:
62°58' N. 23°28' W. “Ingolf” $t.73, 915m,5°5C. .... 2 spec.
59°28' N. 8°01' W, “‘Michael Sars” St. 76, 12/6-02, 1300 m 6 -

Diagnosis: Synallactide Holothurians with paired gonads
and strongly reduced, even lacking, calcareous ring. Tentacles 18,
Calcareous deposits resembling those of B.natans but usually
having the spires supplied with six or more columns instead of
the four usual in the genus.

Type specimen: The large specimen from “Ingolf” St.73,
in the Zoological Museum of Copenhagen,

Description: The type specimen measures 10 om in length,
3om in width and 2 cm in height. The mouth is ventral and the
anus is dorsal. It is pale greyish yellow, and has dorsally, besides
two rows of large ambulacral papillae, some few smaller papillae
irregularly scattered. Along the-sides there are two rows of lateral

papillae, not the single distinet row of lazge papillae along the
margin of the ventral side, which is so characteristic of B. natans
and several of the other species of Bathyplotes.

Ventrally there are two rows of tube-feet along each side, bus
midventrally there are no tube-feet at all. Over the mouth there
are some irregularly arranged papillae.

There are 18 tentacles in both the type and cotype, and the
calcareous ring is much reduced and only visible in a transverse’
section. There are no tentacle ampullae, but one large polian
vesicle and one stone canal with a free madreporite, which is
not—as in B. natans—buried in the body wall. The gonads are .
paired, and consist of numerous dichotomously branched tubes,
At the base of these tubes, which include small but nearly ripe
eggs, there are some small rudimentary thread-like tubes. The
gonoduct opens into the dorsal interambulacrum with g rather -
large longitudinal slit, and is without any trace of genital papilla,

The respiratory organs are small and supplied with a common
stem. They are simple tube-shaped organs with some low lobes
on one side. The left one also has'a small branch close to the base,

The longitudinal muscles are undivided. ‘

The calcareous deposits of the “shoulder” (textfig. 13 8-12)
usually consist of four-armed tables with one o three pores in each
arm. Now and then two of the arms are united by a rod. The
spires consist in the simplest case of four columns, but normally
there are six, and then the shape of the spire is somewhat irregular,
Ventrally the deposits of the middle part, 1. e. along the unpaired.
ambulacrum, which normally forms a longitudinal furrow, have.
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the plates smaller, with the arms fairly often united to circular
plates with four large holes and four to twelve small ones,

In the posterior part of the dorsal side of the body, the tables
are more than twice ag large as in the anterior part. They are
normally four-armed with seven holes in the ends of each arm,
but often the arms are united to a large polypore plate. The spires
(textfig. 12) are low and irregularly shaped, thus differing clearly
from the corresponding spires in B. natans (textfig. 12 1-9),

In the dorsal papillae there are some very high tables (text-
fig. 13 1-2). The base of these is either four short arms, each
with a single perforation in the ends, or ringshaped plates.

13

B. hexastylides differs defin
thyplotes in having more than

supposed

B. natans, since normal four
but the presence of the chara
The specific difference from

presence

large posterior tables as well
of the body. There is no dou

itely from all other species of Bg-
four pillars in the spives. A% first I.

that these specimens were only abnormal specimens of

-pillared tables may also be found,
cberistic tables appears to be typical.
B. natans is also confirmed by the

of only 18 tentacles and by the different shape of the

independent, form of Bathyplotes.

Textfig. 13. Bathyplotes heterostylides, calcareous deposits. x 300. 7 and 2

from the midline of the ventral side.

14
, from a papilla. 3-12, from the shoulder. 13-76,

as that of the general appearance
bt that we have here a valid and



Ordo Elasipoda.

Genus Laetmogone Théel.

Laetmogone violacea Théel.

aetmogone violacea Mitsukuri 1912: Actinopodous Holothurioidea
p. 192-198, PL VI, figs. 52-54, textfig. 36.

saetmogone violacea Deichmann 1930: Holothurians of the At-
lantic Ocean p. 120.

Family Laetmogonidae.

61°08' N. 9°36" W. “Michael Sars’” St.79, 847Tm...... 3 spec.
64°18’ N. 27°30" W. “Thor” 8t. 119, 1%/,-03, 828m.... 6 -
61°07" N. 9°30' W, “Thor” St. 78, 1%/,-04, 836m ...... 10 -
61°15’ N. 9°85' W, “Thor” St. 99, 2%/,-04, 900m ...... 2 -
49°23' N, 12°18' W. “Thor” 8t. 74, %/4-06, 1220m..... 5 -

63°17 N. 52°02' W. “Tjalfe’ St. 437, 19/,-09, 700-1066 m 2 -~
66°37’ N. 50°37' W. “Dana” St, 2346, 22/,-25, 450m... 1 -

All these specimens have been carefully examined, and as far

Localities: as I am able to see they are all referable to L. violaceas Théel.
3°56" N. 24°40/ W. “Ingolf” St.8, 256 m, 6°.0C...... 1 spec. There appears to be a very faint difference between the North
6°35" N. 56°38’ W, “Ingolf” S$t.32, 599 m, 3°9C..... 1 - Atlantic specimens and those from Greenland, as the latter have
9°28’ N. 8°01’ W. “Michael Sars” St.76, 1293 m..... 42 - one or two more papillae along the sides and have more regularly

—
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Textfig. 14. Laetmogone violacea Théel,
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five-radiate crosses, whereas the other specimens have regularly
four-radiate ones. These features are, however, so slight that they
cannot be used for any reasonable distinction between two forms,
but as they strongly resemble the corresponding features within
Elpidia (see p. 17-18) they appear to be of no small interest,

All the specimens differ definitely from L. wyville-thomsoni
as they have 14 papillae along each side and abt. 20-35 papillae
along each of the dorsal ambulacra.

As to the distribution, this species is usually collected between
the Faroes and Scotland and often in large numbers. This is also
the fact with the “Michael Sars” station. Further it has been
taken by the “Thor” off Reykjavik and S, W. of Ireland, and
by the “Ingolf” and “Tjalfe’” in Davis Strait. It is astonishing
that L. violacea was not taken in several of the “Ingolf” stations
as well in the Godthaab stations, and this indicates that it is
in the northern Atlantic bound to the limit between the shelf

and the abyssal region cf. textfig. 14.
‘ L. violacea appears to be a cosmopolitic species, originating
from the Indo-Pacific and often found in depths of between 500
an 1000 m. Up to now it has not been found in the Arctic regions,
and in the Atlantic it appears not to be able to cross the ridges
between the Faroes and Iceland, between Iceland and Greenland
and between Greenland and Canada.

Genus Benthogone Koechler,

Benthogone quadrilineata Perrier.

Benthogone rosea v.4-lineata Perrier 1902: Holothuries, Tra-
vailleur et Talisman, p. 401, PL. XIV, figs. 1-2.

Benthogone quadrilineata Heding 1940: Die Holothurien der
Deutschen Tiefsee-Expedition p. 369.

Locality:
49°25' N. 12°20' W. “Thor” St. 93, #5/6-05, 1830-1440 m 2 spec.

This species was not taken by the “Ingolf” Expedition. The
two specimens at hand are typical specimens of quadrilineata,
which species, as shown in the Holothurians of the German Deep-
Sea expedition, must be regarded as different from B. rosea
Koehler.

This record of “Thor” is, for the present, the most northern
one for B.quadrilinesta. It has previously been taken off the
Irish coast by the “Helga’’, but was recorded as B. roseq. However,
a specimen of the “Helga” collection recieved from Dr. STBLLFOX
definitely shows that it is not r0sea but quadrilineata.

Genus Benthodytes Théel.

Benthodytes janthina v, Marenzeller?

Benthodytes janthina v. Marenzeller 1893: Contribution a Pétude
des Holothuries de I’Atlantique Nord p. 10, PL I, fig. 3 & Pl
11, fig. 4. '

Benthodytes janthina Heding 1940: Dje Holothirien der Deut-
schen Tiefsee-Expedition p. 368.

Locality:

58°20" N. 40°48' W. “Ingolf” St.20, 3192 m, 1°5C..... 1 spec.

This 140 mm long specimen, agrees with B. janthing almost
perfectly, but for a slight difference in the number of the papillae.
In the type there are two large—two to four small—one large—two
distant small—one large, papillae on each side.

In the present specimen there are no papillae present, but the
examination of the inner side of the body wall shows that there
have been three of diminshing size—one large—three diminishing

—two diminishing—one large. This difference can reasonably be
regarded as within the individual variation, but as long as the
limits of this variation are not known, and the specimen is from
a locality so different from the other known, it ought-to be men-
tioned. v A
GRIEG records (1921 Echinodermata of “Michael Sars” p. 11)

B. janthina from the Bay of Biscay in 4700 m. The present find
of this species from “Ingolf”’ St. 20 shows that it may be distributed
all over the Northern Atlantic.

Benthodytes lingua R. Perrier.

Perrier 1902: Holothuries, Travailleur et Talisman, p. 456,
PL. XII, figs. 1-2, PL. XXI, figs. 1-9.

Deichmann 1930: Holothurians of the Atlantic Ocean p. 124,

Heding 1940: Die Holothurien der Deutschen Tiefsee-BExpedi-
tion p. 368.

Locality:

61°44" N. 30°29' W. “Ingolf” St.18, 2137 m, 3°.0C.. ... 1 spec.

This specimen, which is abt. 70 mm long, and very gelatinous,
appears to be a typical B.lingua. Certainly, the dorsal papillae
are not well preserved, but the characteristic calcareous deposits
leave no doubt as to the identification of the specimen.

This “Ingolf” record is much more northern than usual, as
B. lingua is hitherto recorded from its type locality off Moroceo,
and from several localities in the West Indies and along the New
England coast. ' -

Genus Euphronides Théel. -

Euphronides talismani R. Perrier.

Deichmann 1930: Holothurians of the Atlantic Ocean p. 129,

Localities:
64°34' N. 31°12' W. “Ingolf”” St. 11, 2448 m, 1°.6°C.... 1 spec.
61°44' N. 30°29' W. “Ingolf” St. 18, 2137 m, 3°.0C.... 23 -
62°57' N. 19°58' W. “Thor” St.166, 957 m ........... 3 -

The specimens befdre me were previously determined by
B. DetcaMANN as Buphronides talismans R. Perrier, and certainly
nothing of importance except the locality is against this
determination. They are from fairly northern localities, and in
fact the small specimens from “Ingolf” St.18 differ somewhat
from the typical form. These specimens measure from two to six cm
in length, but on a little label it is stated that they are contracted
to half their size.

The deposits of these specimens (textfig. 15) are characteristic
in being of varying size and in having unusually long central
processes. These differences are, however, most likely due to the.
small size of the specimens, and I quite agree with Drrcmmany ,
that these specimens are most naturally to be referred to E.
talismans.

The three specimens from “Thor” St. 166 differ from the others
in being larger, more distinctly red, and quite especially in being
from a depth less than 1000 m. ~

Euphronides violacea R. Perrier.
Deichmann 1930: Op. cit. p. 128.

Localities:

62°00" N. 22°38' W. “Ingolf” St. 39, 1629 m, 2°.9C.....
62°25' N. 28°30' W. “Ingolf” St.83, 1717m, 4°1C..... 1 -
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Euphronides wiolacea is previously recorded from’ the coast of
Morocco and between the Azores and Europe. Further it is re-
corded by DmicHMANN from Bequia and Gulf of Mexico. The
comparison of these localities with those of the “Ingolf” is
very interesting, as it shows that this species is distributed over
all the abyssal part of the Atlantic.

The two specimens at hand are determinated by DEICHMANN
as E. violaces, and I admit that they have rather few ventral

Texthg. 15, FHuphronides talismani, caleareous deposits of the dorsal side of a small specimen (dbt. 2 cm long). X 110.

Family Elpidiidae.

Subfamily Elpidiinae Ekmann.

Genus Elpidia Théel.

In his large study on the family Elpidiidae in 1923 (Holothuries
provenant des campagnes des Yachts Princesse Alice et Hiron-
delle IT p. 42-83) Hitrouarp has shown that the genus Elpidia
for the present must be regarded as monotypic, as all the dif-
ferent species previously referred to it must be placed in various
genera. Further HAROUARD has shown that the number and ar-
rangement of papillae within the whole family is of the greatest
value for its classification,

Therefore it was thought useful to undertake a closer study
of the variation within the present fairly large collection of Hl-
pidia glacialis containing more than five hundred specimens
collected by the “‘Ingolf” and the “Godthaab”, and indeed the
results have shown that the specimens from Baffin Bay may
be regarded as survivor’s now developing into an endemic
species. . - - '

The material measured, in all of which the papillae are counted,
consists of 554 well preserved specimens. Of these 322 were col-
lected by the “Ingolf” in the fairly deep water between Iceland

deposits, which are furthermore not so spinous as the ventral
deposits of the specimens determined as F.talismani, Indeed,
were these two specimens not determinated as violacea by Dr.
Drrcamany I would certainly have referred them to the same
species as the other “Ingolf” Euphronides i.e. to E.talismans,
and I am not at all certain that these two species are in reality
specifically different.

and Jan Mayen, and the others by the “Godthaab” in Baffin
Bay and adjacent waters, Of these latter 86 specimens are from
fairly deep water, about 2000 m, and 146 are from less than 900 m,
from localities close to the shore. In reality these 146 specimens -
differ strikingly from the others, and must be regarded as an
independent form, variety or species. ~
It is usually stated that the number of ventro-lateral papillag
in E. glacialis is 4-6 along each side, so it was rather perplexing
to find that of the 322 specimens from the ‘“‘Ingolf” all but one
had four papillae along each side, and this one had four and three,
being obviously abnormal. The variation in number of lateral -
papillae in specimens from the North Atlantic is consequently
close to zero. In the specimens from Baffin Bay, however, there
is a fairly clear variation, as some specimens have four pairs of
papillae and others five, but the variation is closely, though not
completely, correlated with the localities of the specimens, and
there are, further, some few specimens with more than five pa-
pillae along each side.
In the material from the different “Godthaab’-stations the
numbers are as follow:
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depth

station 4 pairs 5 pairs  4—5
S 1880 m 84 2 0
M oo 733 m 2 59 1
M3, 685 m 5] 67 4
o oo, 610 m 0 9 0

From this it is seen that the normal number of ventro-lateral
papillae in the material from the deep station (1880 m) is four
on each side, only two have five. In the other stations there are,
however, normally five papillae, but in seven specimens there are
not more than four, the few specimens with different numbers
on the two sides, I suppose are abnormal, like the one from the
“Ingolf”” material lacking one papilla, i.e. they may really be
regarded as specimens with five papillae along each side. °
' It seems likely that this difference in number of papillae is

occasioned by the different sizes of the specimens, and indeed
in comparing the size of the “Ingolf” specimens with 4 pairs of
papillae (average length (M) — 20.8 mm) with that of the “Godt-
haab” specimens with five pairs of papillae (M = 29.1 mm) it
appears natural to believe that the number of papillae increases
with the size of the specimens, as MorreNsEN did in describing
these specimens in the “Godthaah” report.

Comparing the specimens from the “Godthaah” St. 54 with
four pairs of papillae, with those from the stations 143 and 144
(which may be regarded as a single station) it is found that it
is the largest specimens which have but four pairs of papillae,
and consequently the larger number of papillae in the specimens
from “Godthaab” St. 143-144 cannot here be correlated with the
size of the specimens.

A closer study of the sizes of the specimens shows that they
fall into four different groups, of which, however, the specimens
from “Godthaab” St. 119 represent the largest, bub as it does
not consist of more than 9 specimens this group is left out of
the study. All the specimens are measured in mm, and the measure-
ments are given in textfig. 16.

As already shown on p. 16 all the specimens from the “Ingolf”
may be considered as a single population, as in the case of the two
“Godthaab” stations St. 143 and 144, whereas the material from
“Godthaab” St. 54 Tepresents a group by itself. From the figure
it appears that the specimens from the “Ingolf” are the smallest,
with the average size 20.8 mm, and those from the “Godthaab”
St. 54 are the largest having the average size 34.0 mm. Fairly
close to these are the other “Godthaab” specimens with the average
size 29.1 mm.

From the figure (textfig. 16) it also appears that measurements
of the “Ingolf” specimens give an asymetrical curve lacking
many of the small ones. This is not so pronounced in the collec-
tions from the “Godthaab”. This indicates that we cannot rely
upon the lower limits of the material as it seems likely that a
part of the small specimens may have escaped through the meshes
of the trawl, for which reason we can compare safely only the
tight hand halves of the curves. Fven if we suppose that many
of the smaller specimens have escaped in this way, which is not
at all certain, it is evident that the “Godthaab” material is
larger than the “Ingolf” material, and that the two groups from
the “Godthaab” are of different sizes.

Superficially, it would appear to be safe to regard the specimens
from the “Godthaab” St. 54 with four pairs of ventro-lateral
papillae as belonging to quite the same form as those taken by
the “Ingolf”, being only somewhat larger, perhaps on account
of more food or other conditions in Baffin Bay. A closer study
of the dorsal papillae, however, shows that it is not so simple
as this.

The table IT p. 18 shows how these dorsal papillae may be
arranged. They are always placed in two longitudinal rows, one
along each of the dorsal ambulacra, and are divided into two
groups, an anterior (nuchal) group, and a posterior (pygal) group.
Now and then, however, a few extra papillae are found on that

part of the dorsal side lying between the two named areas, and
in the table these papillae are reckoned as pygal, as they are
normally distinctly separated from the nuchal group. Normally
these dorsal papillae are, as stated, paired, and in the table this
1s shown by giving the two sides an equal number e.g. 2-2 or
3-3. When there are different numbers of papillae on the two

Number of Specimens,
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“Godthaab® St. 148 4- 144,
8t. b4, .

3 .

Textfig. 16. Elpidia glacialis, diagrams showing the variation in size
and number of the three populations studied,

sides, this is indicated by two different figures e. g. 3-4 or 2-5.
In the upper part of the table is shown how many per cent. of
the specimens which have the nuchal papillae arranged in the
way indicated by the figures above, without mentioning which
of these numbers refer to the left or the right side. Tn the lower
part of the table are the corresponding figures for the posterior
papillae. _ :

From this table it appears that both the “Ingolf” specimens
and those from the “Godthaab” St. 54 have normally 3-3 nuchal
papillae, as shown by the framed figures, and that the specimens
from the two other “Godthaab” stations have normally 4-4 nuchal
papillae. There are, however, in the “Ingolf” specimens abt.
38 9/y which have a smaller number of nuchal papillae, and only
1.1%, with more, and this 1.1 % has only 1 extra (3-4). In the
“Godthaab” St. 54, the percentage of specimens with 3-3 nuchal
papillae is much larger and here are another 9.5 %y with more
papillae. In the specimens from “Godthaab” S, 143-144 there

3
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are indeed 15.4 %/, of the specimens with 3-3 nuchal papillae but
17.1 %/, have more than 4-4 nuchal papillae.

Thus the number of the nuchal papillae gradually increases
from the sea north of Iceland over the deeper part of Baffin Bay
to the shallower water along the coasts, whereas the number of
four or five ventro-lateral papillae cannot be regarded as being

" of specific value. This conclusion is strengthened when the lower
part of the table is studied. .

The normal number of pygal papillae is, in all three groups,
1-1, but there are many variations, and these definitely show
numbers .increasing in the same way as those of the nuchal
papillae. ' .

The single specimen from “Godthaab” 8t.143-144 without
any pygal papillae I suppose may be regarded as an abnormality.

This study of the papillae definitely’ shows that the numbexr
of ventro-lateral papillae, as is previously stated, varies from
four to six (seven) on each side, and that the number of dorsal

- papillae also-varies considerably, but it also shows that the variation
within the local populations is fairly small and is in correlation
with the geographical distribution. Why the specimens in Baffin
Bay have a higher number of papillae, naturally cannot be known
until much more material from different localities is available, but
the few specimens from “Godthaab’” St.119 (Jones Sound) abt.
600 m, all have five ventro-lateral papillae, four nuchal, and
beside one to two pairs in the pygal group also one to two pairs
of intermediates, indicating a further increase of papillae toward
the north.

. In this connection I have re-examined the specimen taken by
the German Valdivia Expedition in 24°35'.3" N. 17°4'.7” W, and
found that this specimen fully agrees with the “Ingolf” specimens.

Table 1.

17 18 19 20 21 22 23 24 256 26 27 28 20 30 31 32 33 34 3b
1 2 3 65 3 b 8 .. .. .. -
63111 010O0O0O0O0UO0Z2O0O0O0CO0 4
2 0 3 0 3 1 3 1 .. v i iue s e e
4 83 4 9 6 16 14 B b 2 .. .. .. o a0 e e e e
6 6 51 38 4 b6 4 9 2 b6 2 4 5 1 3 0 2 0
2 8312 4 2 6 001 00 01T 0 1 0 1
1122 10 14 7 6 1. 4 4 2 1 1 0 0 0 0 1 ..
2b 38 27 31 27 33 32 14 18 7 6 3 4 8 1 4 1 3 4
Ce eh e e e e e e .. 118 4 10 4 1111 8 1t

. 1 0 2 49716 7 8 7 7 7 2 2 1 1 1
0 011 2 4 7 6-4 6 4 7 0 8 2 2 2 11
0 0 1 2 2 6 11 .14 20 18 12 14 7 16 4 4 8 2 2

67°14' N, 08°48' W, “Ingolf” 8%, 111, 1619 m, =-0°9 C. 1 spec.
67°57 N. 06°44’ W, “Ingolf” St. 112, 2386 m, —1°1C. 23 -
69°13" N. 08°29’ W. “Ingolf” St. 117, 1889 m, -1°.0C. 90 -
68°27' N. 08°20" W. “Ingolf” St. 118, 1996 m, 1°0C... 29 -
67°29' N. 11°32" W. “Ingolf” St. 120, 1666 m, 1°.0C... 128 -

These numerous specimens arve all fairly well preserved and
together with the specimens collected by the “Godthaab’ Ex-
pedition they form very valuable material, and a rare opportunity
for a statistical examination of the variation within this species.
As in reality we do not know anything of the specific variation
within the Elpidiidae, I have taken the opportunity to use the
material for such an examination, and have studied all the various
features used, or supposed to be useful, as classificatory characters.
The result is that Llpidie glacielis must be regarded as a very
constant species with very narrow limits for the specific variations.
The shape of the calcareous deposits and the rods of the calcareous
ring show some individual variation, but, except for the fact that
they are larger in the larger specimens, no clear variation can
be discerned. The same holds good for the tentacles and the inner
anatomy. The only features which show any clear variation is
the number and arrangement of the ambulacral papillae. As
the variation of the papillae appears to be of interest not only
for the discussion of the geographical variation of this species,
but also for our consideration of the classification of the whole
family, it has been thought best to give a special report on these
studies in the remarks on the genus.

From this report it appears that the specimens collected in
Baffin Bay and adjacent waters differ slightly from the very
uniform group of specimens collected in the Norwegian Sea and

Table II.

‘ Arrangement of dorsal papillae in
Arrangement of antero-dorsal
papillae....... e 0-0 0-1 0-2 1-1 1-2 1-3

All #Ingolf” stations......... . . . . 0.39/,
“Godthaab” St.bd........... . .
“Godthaab™ St. 143 4 144. ..

Arrangement of postero-dorsal

papillae. ...l 0-0 0-1 0-2 -1 1-2 1-3
All ““Ingolf”’ stations ........ 0.8, 2.7, 0.2°,191.2° 4.0, ..
“Godthaab” St.84........... . . .. |70.40/,118.60/, 1.2¢/,
“Godthaab” St. 148 + 144.... [0.87%] .. .. (4499, 15.50/, 8.5/,

In fact, I have some faint doubt as to the label of this specimen,
which is said to be found definitely outside the known limits
of distribution of this species.

Elpidia glacialis Théel.
Localities:
66°23' N, 10°26’ W. “Ingolf” St.102, 1412 m, —0°9 C. 12 spec.
66°23’ N. 07°26' W. “Ingolf” St. 104, 1802 m, +1°1C. 39 -

%, of total number of specimens.

2-2 2-3 2-4 2-b 3-3 3-4 3-b 44 45 4

26.29/, 11.59, .. .. [60.8797,) 1.19, o
.. b9y L. .. 18879 889, .. 129, .
0.9°% .. .. .. 1Bdof, L. .. [6677°} 18,79/, 8

2-2 2-3 2—4 2-b 3-3 83-4 3-b 4-4 4-b 4

1.8, .. . .
499, 379, .. 129, . . .
17.89), 1829, 1.6°% .. 089, .. 089, 089,

adjacent waters. Thig difference is indeed slight but it is fairly
distinet, and, in connection with the distribution of the species,
it appears to be of no little interest.

The numerous dredgings in the northern Atlantic which have
not brought up Elpidic show that this species is, in fact, not living
there, and as the depth north of Greenland cannot be regarded
as great enough for such deep-sea animals as Elpidia, there does
not appear to be any connection between the populations of
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Blpidia in the Norwegian Sea and Baffin Bay. Thus the Baffin

Bay Elpidia must be regarded as survivors from a time where
there was a free connection between the two areas. This does not
.concern Elpidia alone, but also a number of other deep-sea echino-
derms, e. g. Trochostoma boreale. In fact, the real deep-sea Echino-
derms of Baffin Bay appear to be a community separated from its
area of distribution in such a way that the present author regards
it as a relict fauna. This may be a matter of opinion, and especially
a matter of definition; what is, however, of the greatest interest
is that these specimens do show slight differences from their
allies in the Nowegian Sea and the North Atlantic, and apparently
are developing into new species, better adopted to the physical
conditions in the deeps of Baffin Bay. : '

HOLOTHURIOIDEA

‘Between Jan Mayen and Iceland. “Ingolf”..........

Genus Kolga Danielssen and Koren. ,

Kolga hyalina Danielssen and Koren.
Mortensen 1932: Echinoderms. The Godthaab Expedition 1928 p.43.

Localities: (cf. Textfig, 18)

58°02' N. 40°48" W. “Ingolf” St. 20, 8192 m, 1°5C... 11 spec.
61°50" N. 56°21’' W. “Ingolf” St. 36, 2702 m, 1°5 C. abt. 125 -
60°17' N. 54°05’' W. “Ingolf” St.37, 3229 m, 1°4C... 82 -
87°57' N. 06°44’ W. “Ingolf” St. 112, 2346 m, 1°.0 C. several —
69°31’ N. 07°06’ W. “Ingolf” St. 113, 2465 m, 1°.0 C. abt. 125 -
67°58" N. 19°00 W. “Ingol” St. 119, 1902 m, 1°.0 C. abt. 75 -
43 -

. These are all typical A‘speqi‘mens of Kolga hyalina and even the

” . - . . . >
structure of the calcareous ring is identical in specimens from

south of Jan Mayen and from Davis Strait.

In 1932 T, MorTENSEN describes some specimens of K. hyalinag
from the “Godthaab” St.54. This find was at that time rather
perplexing, but as we also find E. glacialis north of the two ridges
bounding the Atlantic, there is no reason to doubt the determin-
ations. MORTENSEN supposes that these specimens have been able to
cross the ridge off Holsteinsborg, but when these finds are compared
with those of Hymenaster pellucidus, Ophioplewra borealis and
Pourtalesia feffreysi, I find it more reasonable to think that they
do not cross the ridge but are distributed round the northern side of
Greenland, most likely in an earlier zoological period with deeper
water, as must be supposed to be the fact with Blpidia glacialis.

¥
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Textfig. 17, Elpidia glacialis Théél. @ Specimens with 4 pairs of papillae. (O Specimens with b pairs of

papillae.
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Ordo Dendrochirota.
Family Phyllophoridae.

Mortensen 1927: British Echinoderms p. 408.

Deichmann 1930: Holothurians of the Atlantic Ocean p. 140.

Engel 1933: Résultats Scientifiques du Voyage aux Indes Orien-
tales Néerlandaises, Holothuries p. 13-38.

Heding 1936: Hchinoderms, 6. og 7. Thule Expedition p. 19-26.

Deichmann 1938: Holothurians from the Western Coast of Lower
California etc. p. 378. *

Three different genera of the family Phyllophoridae have been
already recorded from the northern Atlantic, viz. Pseudocucumis
— Thyonidium — Phyllophorus.

Of these the genus Pseudocucumis is not recorded from the
aren explored by the “Ingolf”, nor was it taken by this expedition.

As to the two other genera Thyonidium and ““Phyllophorus”
there has been much discussion as to whether they should be
separated or they are in reality identical.

In 1930 DercEMawy collected all the Phyllophoridae with more
than ten tentacles in the old genus Phyllophorus, but in 1938 her
extensive studies of this group resulted in the establishing of
a number of well defined genera.

In spite of this DEICHMANN is not convinced that I am right
in stating that the two North Atlantic species pellucidus and
commune must be referred to two different genera. The main
reason for her disagreement is the fact that in 1936 when I re-
established the genus Thyonidium I left the species commune
in the genus Phyllophorus where DEICHMANN some years before
had placed it, and this only because I had then neither time nor
material for such extensive studies as those undertaken by DEicH-
MANN in the.following years. ‘

I quite agree with DelcaMany that commune is no Phyllo-
phorus sensu stricto, but I must maintain that neither can it
be referred to T'hyonidium. The difference in the number of ten-
tacles alone is definitely against so doing, and my renewed studies
based on the “Ingolf” Material have further convinced me that
the number of tentacles is not a variable feature, as DEICHMANN
supposes.

Therefore it is necessary to establish a separate genus for
commune Forbes, and as the present material of commune-like
specimens does not show any clear difference between those from
Scandinavia and the Arctic I find it beyond any doubt necessary
to restablish AYRES’ old, and for many years abandoned, genus
Duasmodactyla for commune.

The different problems regarding the distinetion between these
genera will be discussed more in detail in a separate paper; here
it can only be stated that the genus Phyllophorus does not occur
in the northern Atlantic, where we find, besides Pseudocucumis,
the two genera Thyonidium and Duasmodactyla.

Genus Thyonidium Db. and Kor.

Thyonidium barthii (Troschel)?
Heding 1936: Echinoderms, 6. and 7. Thule Expedition p. 19.

Localities:
Davis Strait. 66°35” N. 56°38' W. “Ingolf” St. 32, 600 m 4 spec.

Of the four specimens present three are only very small,
measuring 3-6 mm in length, and with the tentacles only partly
developed.

The calcareous deposits are, however, well developed and
characteristic, and agree so well with those of the larger specimen
(which has its deposits slightly attacked by acid in the preserving

Textfig. 20, Thyonidium barthit, “Ingoli”, St. 32, expl. 1V. The anterior

end of the mid ventral radial, showing the insertions of the retractor

muscle (r. m.) and the longitudinal musele (I. m.) as well as the single
insertion of the bifid mid-ventral radial tentacle. X 30.

fluid) that there is no doubt that these four specimens all belong
to the same species.

The large specimen has 15 tentacles, of which the ten lazge
are arranged in a single outer circle and the five smaller in one
inner circle. Each of the small tentacles is divided into two, and
one might suppose that there are really five pairs, but a closer
examination shows that each of the pairs has but one origin from
the calcareous ring (cf. textfig. 20) being thus definitely only one
tentacle, contrary to the conditions within the genus Duasmo-
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dactyla, where the pairs of small tentacles have always separate
origins.

In the largest of the small specimens the ten tentacles of the
outer circle are well developed, but of those in the inner circle
only the two dorsal ones are fully developed, the two ventro-
lateral ones being only partly developed and the midventral one

1 3
Textfig. 21. Thyonidium barthis, “Ingolf”, St. 32, small specimen. X 60.

1, lett dorsal radial. 2, left ventral radial with the adjoining interradials.
3, mid-ventral radial with the left ventral interradial.

lacking, and only the shape of the mid-ventral radial indicates
that a radial tentacle is developing. Of the figures (textfigs. 20
and 21) it is easily seen how clearly the number and arrangement
of the tentacles may be made out from the shape of the calcareous
ring.

The calcareous deposits of the large specimen are partly

of dissolution of the deposits in the largest specimen was a natural
process due to age. To this I must say 1) The appearance of the
dissolution indicates acidity and not a biological process. 2) Not
only the deposits of the body wall but also those of the introvert
as well as the end-plates of the pedicels (deposits which are always
present in large specimens of commune) are attacked by the
acid. 3) There are in the collections of the Zoological Museum
specimens of Thyonidium from Greenland, of more than three
times the length which have the deposits of the body wall (i. e.
acid fragments of such) persisting. At first sight these specimens,
all appear to be TrocHEL’s species barthii, but the calcareous
deposits differ slightly from those of the various specimens of
supposed barthii examined for the preparation of the report on
the Echinoderms of the Thule Expedition (op. cit.). Especially
the two sizes of tables so characteristic of the East Greenland
and South-West Greenland specimens do not appear to be so
distinet here, if indeed there really is more than one size of tables
in the “Ingolf” specimens. This may be due to the very minute
size of the three specimens, the fourth being, as stated, so much
attacked by acid that its tables cannot be closely studied, On
account of the minute size of the three specimens the deposits
of the introvert cannot be examined, in the large specimen, how-
ever, the deposits of the introvert are fairly well preserved and
show the perplexing feature of not being rosette shaped tables
but oblong perforate plates (textfig. 23). This indicates the pos-
sibility that the “Ingolf” specimens are not Th. barthii but a
new species, a possibility which is strengthened by the fact that the
specimen from the “Godthaab” Expedition St. 51, described by,
Dr. Tu. MorTENSEN as  Th. pellucidum (Medd. om Grenland
Bd. 79, Nr. 2, p.48), quite agrees with the “Ingolf” specimens,
also in the shape of the spicules of the introvert,

On account of this, one is inclined to establish a new species
for the “Ingolf” specimens, but several reasons .are definitely
against it. Certainly the different shape of the deposits of the
introverts appear to be very clear, but the fact that the deposits

Textfig. 22. Tables from the body wall of different specimens of Thyonidium barthii and Th. pellucidum. X 300. 1, Th. barthiz, “Ihgolf”, St. 32,

Expl. I. 2, Th. barthii, “Ingolf”, St.32, Expl. I. 3 and 4, Th. barthii, “Ingolf”, St. 32,

lissolved though fragments are present in all parts of the body-
vall. In the three other specimens the deposits are well preserved
textfig. 22) being smallest in the smallest specimen and largest
n the largest specimen. One might perhaps think that the onset

Expl. ITIL 5, Th. pellucidum from the Oresund.

of the “Ingolf” specimens are nearly identical with those found
in the bases of the tentacle of T h. barthit, which are further
identical with the spicules of the bases of the tentacle in the spe-
cimen from the “Godthaab”, shows that we cannot lay too much
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weight on this character, in any case not till more and well pre-
served material is available.

The studies made for determining these specimens have shown
that the species Th. barthis is found in two slightly different popu-
lations, one along the Bast Greenland coast, and one off West
Greenland. The first of these, which is characterized by the nume-
rous very large and ‘fat” plates (tables), gives no difficulty,
whereas that from West Greenland is not at all so clearly limited,
especially as some specimens from Skovfjord and some of the
specimens from Bredefjord show clear “East Greenland” features.

Genus Duasmodactyla Ayres.

Duasmodactyla commune (Forbes).

Thyonidium commune Mortensen 1927: British Kchinoderms
p. 412, fig. 250.

Phyllophorus communis Deichmann 1930: Holothurians of the
Atlantic Ocean p. 143, pl. 17, figs. 16, 17.

This species is not represented in the ‘“Ingolf” collections,
but the “Godthaab” specimen from St.112, mentioned by

Textfig. 28. Calcareous deposits from the introvert of 1, Thyonidium barthiz large specimen, “Ingolf”, St. 82. 2, Thyonidium barthir specimen
' from Angmagssalik. 8, Thyonidium pellucidum from Hellebk (northern Gresund). X 300.

In spite of these slight differences we may maintain Th. barthis
as a valid arctic species. Besides the occurrence off Greenland
this species is found along north and east Iceland down to Beru-
fjord, whereas the Thyonidiwm found along the west coast of
Iceland and north east over to about @fjord is the real Scandi-
navian T'h. pellucidum.

The two species are fairly easily separated, as pellucidum has not
more than one circle of holes around the central hole in the deposits,
only in the tube feet there may now and then be traces of a second
cirele. Very often the circle of holes is more or less incomplete.
Further the deposits of the introvert are always circular.

In barthii there are normally found two sizes of tables, of which
the plates are of irregular shape with either scattered holes or
with more than one circle of holes. The deposits of the introvert
are very irregular, usually oblong and usually more “open” (cf.
the figures of textfig. 22).

Dr. MorTENSEN in 1932 (Echinoderms of the “Godthaab” Hx-
pedition p. 48) as Thyonidium pellucidum is a characteristic spe-
cimen of commune, characterized by the shape of the deposits of
the introvert and in having twenty tentacles.

There has been some discussion of how far commune is in reality
specifically different from pellucidum. That it is, is definitely
shown by Dr.DrrcHMANN, who was aware of the very clear
difference in the shape of the spicules of the introvert. Unfor-
tunately DErcEMANN did not study the shape of the calcareous
ring and the number of the tentacles more closely, so these differ-
ences have not been used in the classification of the two species

- commune and pellucidum.

Beside by the shape of the spicules of the introvert (Moxr-
TENSEN 1927 p. 413, fig. 250), commune is characterized by the
shape of the spicules of the body wall of specimens smaller than about
three cm, whereas such spicules are lacking in larger specimens.

Family Ypsilothuriidae. fam. nov.

The study of the fine collection of the genera Ypsilothuria
E. Perrier (syn. Sphaerothuria Ludwig) and Hehinocucumss M. Sars
from the “Ingolf” Expedition has shown reasons for the establish-
ment of a separate taxonomic group for these forms, a group of
the same rank as the Psolidae and the Phyllophoridae. The arrange-
ment of the tentacles, and especially the shape of the calcareous
deposits, appear to be valuable characters, whereas the U-shape
of the bodywall cannot be regarded as a taxonomic feature of higher
rank.

There has always been some doubt as to the systematic place
of the genus Ypsilothuria. In the report on the “Travailleur &
Talisman”, PERRIER established the family Rhopalodinidae for
“the genera Rhopalodina and Ypsilothuria (the latter regarded by
PerrIER as a synonym of Sphaerothuria), as he regarded the

peculiar shape of Ypsilothuria as a connecting link between Echino-
cucumis and Rhopalodina. That PErrIER did not then place
Echinocucumis within his family Rhopalodinidae may be due to
the fact that Lupwic regarded Echinocucumis as a synonym of
Cucumaria and PERRIER himself did not know this form well.

Later on, HEROUARD, in his Monaco report (1923), discussed
these problems very carefully, and showed that PERRIER’s genus
Ypsilothuria was merely a synonym of Echinocucwmss, whereas
he regarded the genera Rhopalodina and Sphaerothuria as inde-
pendent genera, without stating, however, anything about their
connection with each other. This supposition of HEROUARD was,
however, adopted by neither DEIcEMANN nor MORTENSEN, who
both regarded the species talismani as a valid species, and the
genus as a synonym of Sphaerothuria.
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In studying some specimens of Rhopalodina some years ago
(Hepine 1937, A new dendrochirote Holothurian from South
Africa, Ann. South African Mus. and Ueber die von Dr. Monod
in 1927 beschriebenen Rhopalodiniden, Zool. Anzeig.) and in
examining the present “‘Ingolf’-material, I have gained the
opinion that the shapes of the body must be regarded as parallel
features for different groups, being of no special systematic classi-
ficatory value, and in using the features of the tentacles and the
calcareous ring, features which are certainly rather difficult to
use, for technical reasons, I believe I have been able to clear up
the intricate classification of these specimens.

It must be pointed out that older statements as to the number
of the tentacles in the specimens of both Rhopalodina and Ypsilo-
thuria are often erroneous, asnone of these genera has ten tentacles.
" Rhopalodina has, as I have shown in the papers cited, about 18
to 20 tentacles, and in no specimens of Ypsilothuria examined
I have seen more than 8 tentacles. In fact the number of tentacles
cannot be counted directly with complete certainty, but the
shape of the calcareous ring fairly clearly shows the number of
tentacles. All the specimens of Echinocucumis have ten tentacles.
From this it appears that the Rhopalodinidae cannot include the
genus Ypsilothuria as well as the genus Echinocucumis and in
fact this “family” must most likely be regarded as a subfamily
of the Phyllophoridae.

On the other hand the genera Echinocucumis and Ypsilothuria
are much alike in the structure of the calcareous deposits, and differ
In this feature rather definitely from all the Cucumarians with large
plates in the body wall. Indeed the deposits of such as C. kirsch-
bergi or C. syracusana or perhaps better of C.hyndmanni may
faintly recall the shape of the deposits of Echinocucumss, but in
the species named the “spire” is but the spiny outer end of
the plates, whereas the spire in Ypsilothuria and Echinothuria
is a real spire.

This feature, in connection with the two large lateral tentacles,
unites the two genera, as also does the shape of their body, and
separates them clearly from the other members of the Cucuma-
ridae, thus making natural the establishing of a separate family
for them.

The diagnosis of the family Ypsilothuridae consequently is
as follows: Spherical to U-shaped, dendrochirote Holo-
thurians with eight to ten tentacles, of which two
are much larger than the others. Calcareous deposits
of the body wall large plates with a spiny spire. Tube-
feet slightly developed, usually placed along the am-
bulacra. :

Genus Ypsilothuria E. Perrier.
PL II.

Ypsilothuria E. Perrier 1886: Les Explorations sous-marines
p. 285-286, figs. 293-294

Sphaerothuria Ludwig 1894. The Holothurioidea, Albatross Exp.,
p- 163.

Echinocucumis part. Hérouard 1923: Holothuries provenant des
campagnes ete. p. 118-127. ,

Sphaerothuria Hérouard 1923. Op. cit, p. 127.

Sphaerothuria part. Deichmann 1930: Holothurians of the At-
lantic Ocean p. 152. '

Diagnosis: Spherical to U-shaped Dendrochirotes, always
with eight tentacles, and without the two ventral interradials.
Two of the tentacles, one on each side, are much larger than the
others. Calcareous deposits of body wall large plates with a more
or less central spine. These plates form a real test. Those of
@ nterior and posterior end much imbricating, and without spire.

Remarks: There are in the collections of “Ingolf”’, “Thor”
f and “Godthaab” 24 well preserved specimens of this genus, and
f the present author also has had the opportunity of studying a few

West Indian specimens, and some collected by the “Valdivia”,
numerous specimens collected by the “John Murray”, and some
few collected in the East Indies by Dr. TH. MorTENSEN.

The study of this unusual material has definitely shown that
the genus Ypsilothuria E. Perrier is a valid genus, which,
though closely related to the genus Echinocucumis, is, however,
distinctly and easily separated from it. The two genera are separated
definitely by the structure of the calcareous ring, as Echinocucu-
mes has two well developed ventral interradials, and Ypsilothuria
has no ventral interradials at all. Also, the spire of the calcareous
plates in the body wall of Echinocucumis is, as a rule, placed at the
margin of the plate, and in Ypsilothurie always more or less close
to the centre.

By this latter feature it is easily seen that the specimens
described by R.PERRIER in 1902 cannot be referred to Echino-
cucumis as stated by HErovarp in 1923, and E.PErrIEr’s
figures from 1886 are so characteristic that there can be no doubt
as to the identity of the genera Sphaerothuria and Ypsilothuria.
The conclusion that the generic name Sphaerothuria must be
abandoned and placed as a synonym of Ypsilothuria, admits of
no discussion.

Further it is evident that R. PERRIER was mistaken in stating
that Ypsilothuria has ten tentacles. In fact the counting of
tentacles in these specimens is more than usually difficult, and
indeed in trying a direct counting of the tentacles in these species
the present author, in spite of good instruments and a good will,
has got a varying number, and even Dr. Tr. MORTENSEN was not
able to find more than the two large tentacles in a specimen from
the “Godthaab”. The real number of tentacles may, however,
easily be found from the shape of the calcareous ring. Such studies
show that in all the specimens of ¥psilothuria before me the two
ventral interradials are lacking, or they are at least closely united
with the ventro-lateral radials, in such a way that there is no
insertion for a tentacle muscle. Thus there are not more than
eight muscular insertions left, and it follows, there are not more
than eight tentacles. This is distinct from conditions in Eehino-
cucumis, where there are two well developed ventral interradials,
with ten muscular insertions and ten tentacles.

This shape of the calcareous ring appears to me as being of
much phylogenetic interest. Various authors e.g. DErcHmany
1930 p. 154, suggest that the lacking tentacles in “‘Sphaerothuria”
may be the usually rudimentary ventral tentacles which are
totally aborted. The rudimentary ventral tentacles are, however,
always the two which are placed at the sides of the mid-ventral
radial, and in Ypsilothuria these two tentacles persist, whereas
the missing tentacles are those which are normally placed be-
tween the ventral interradials and the ventro-lateral radials.

In 1930 DEicHMANN suggests that there are two species of
Ypsilothuria (Sphaerothuria) in the Atlantic, asperrima (Théel)
and falismant (Perrier). I have had the opportunity in the col-
lections of the Zoological Museum to examine a fine specimen of
asperrima, determined by DEIcHMANN as Echinocucumis asper-
rima. There is no doubt that this specimen is a good Echino-
cucwmss, and, as there cannot be any doubt as to the specific
determination, I must state that asperrima cannot be referred to -
the genus Ypsilothuria. On the other hand, the material present
shows that we have indeed two different species of Ypsilothuria
in the Atlantic, viz. PERRIER’s two species talismani and
altenuata. Of these talismant is a valid species, whereas attenuata
is perhaps a synonym of bitentaculata (Ludwig). As there are,
however, some faint differences between bitentaculata and altenuata,
and I have also some specimens from the West Indies collected
by Dr. MorTENSEN, which represent two different forms of which
one appears to be a variety of talisman: and the other a variety

of bitentaculata but different from attenuata, I for the present,
regard it most natural to separate these different forms. We have

thus for the present four different forms of Ypsilothuria in the
Atlantic: |

4
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Textfig. 24. @ Ypsilothuria talismani E. Perrier.

Y psilothuria talismant talismant E. Perrier
elegans n. var.
bitentaculata attenuata R. Perrier
VIrgIntensis 1. var.

As it appears from the different figures, these two main groups
talismans and bitentaculata differ clearly in the size and shape of
the calcareous plates (cf. PL II), in the shape of the deposits in
the two large tentacles, and in the shape of the lateral radial, so
no doubt as to their classificatory difference can remain. Ex-
teriorly  the two species may be separated m that while talis-
mani is fairly soft, bitentaculata, at any rate the variety atte-
nuata, is as hard as a little echinoid.

As to the varieties, elegans has slightly longer spires on the
plates than talismani, and the plates are more regularly built,
with smooth margins. There are faint differences also in the shape
of the tentacle rods. As to the varieties of bitentaculata both
attenuata and virginiensis have smaller plates than bitentaculata,
but the size of the plates in attenuata appears to be so variable
that in any case the two varieties cannot safely be separated by
this feature. There are, however, some faint differences in the
structure of the network, and also the shape of the calcareous
ring appears to indicate some systematic difference.

In the “Ingolf” and “Thor” collections there are specimens of
both talismani and attenuata, but, as seen from the map, textfig. 24,
they are distributed in such a way that all the specimens of
talismani are found in somewhat shallower water than those of
attenuata, which quite agrees with PERRIER’s statements. As a
rule we may say that talismani is found to depths about 1500 m
and attenuata in depths from about 1800 m and deeper.

O Ypsilothuria bitentaculata attenuata R. Perrier.

Ypsilothuria talismani talismani E. Perrier.

Ypsilothuria talismani E. Perrier 1886. Op. cit. p. 286, fig. 294.

Echinocucumis typica v. abyssalis: Koehler 1896: Echinodermes
du “Caudan” p. 118, fig. 22.

Ypsilothuria talismani R. Perrier 1902: Holothuries, Travailleur
et Taliman, p. 518, textfig. 12, PL XTI, figs. 9-10.

Localities:

“Ingolf” St. 10. 64°24' N. 28°50' W. 1484 m, 35C..... 2 spec
— 8t.73. 62°58’ N. 23°28' W. 916m, 5°5C..... 2 -
—  St.83. 62°25' N. 28°30' W. 1717 m, 3°5C..... 1 -

“Thor” St. 166. 62°57' N. 19°59’ W. 957 m, 14/,-03 ..... 4 -
— St.167. 63°05’ N. 20°07’ W. 557 m, 14/,-03 ..... 4 -
— St. 99. 61°15' N. 9°35’ W. 900 m, 25/5-04 ..... 2 -

St. 43. 43°37'N. 2°08' W.

480-1500 m, 15/;-06. 1 -

The specimens present measure from about 2 mm to about
15 mm in length. They are oblong spherical (cf. textfig. 25 5-6) with
fairly short anal and oral parts. The body wall is thin and fairly
soft, very like that of Echinocucumis hispida. There are eight
tentacles (not ten as stated by R. PERRIER) of which one on each
side, the ventro-lateral, is much larger than the others. The ten-
tacles appear to be finger-shaped without any branches, the ten-
tacle muscles have, however, their terminal tip faintly bifid.

The calcareous ring (textfig. 26 1 and 3) consists of eight pieces,
of which the two ventro-lateral radials are formed by the coalescence
of the original ventro-lateral radial and the ventral interradial.
The lateral interradials are supplied with an undivided anterior
process. There is a single stone-canal and one (two?) very thin
polian vesicle.
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The calcareous deposits of the body wall (textfig. 27 3 and Echinocucumss, but the calcareous ring (textfig. 29 2) definitely
PL 11, figs. 13-15 and 21-26) measure about 0.7-1.0 mm in  shows that it is an Ypsilothuria, :
diameter. They are supplied with a number of equally large holes This species, Ypsilothuria talisman; lalismani . Perrier, is
and in the median part with an open meshwork. Somewhat ex- recorded with certainty not only from the stations of “Ingolf”
centrically there is g spiny spire. The margin of the plates is and “Thor” but also from the “Travailleur” and “Talisman”
irregular, and the holes are placed regularly out to the margin.  off the coasts of France, Spain, Morocco, and Senegal. There is
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Textfig. 25. The outline of various specimens of Ypsilothuria, 1, Ypsilothuria bitentaculaty atlenuata (“Godthaab™). 2, Ypsilothuria biten-
taculate attenuala (“Ingoli”, St 37). 3, Ypsilothuria bitentaculaln attenuata (“Ingolf”, St. 67). 4, Ypsilothuria bitentaculaly attenuate (“In-
golf”, St. 67). 5, Ypsilothuria talismans talismans (“Ingolf”, St. 10). 6, Ypsilothuria talismans lalismant (“Ingolf”, St, 13). 7, Ypsilothuria
bitentaculata virginiensis (Frederikssted). 8, Ypsilothuria talssmang elegans (Frederikssted). 9 and 10, Ypsilothuria bitentaculata (Indo-Pacific specimen).

The spicules of the tentacles are fairly solid spiny staves, with  also a single specimen from the West Indies (Frederikssted
one, two, or no perforationsin the ends (textfig. 28 1-2). The shape 2/, 1906, 375 m, coll. Tu. MorTENSEN) which in all details agrees
of these spicules is clearly different from that of the deposits of  with the specimens from the North Atlantic, and must be referred
the tentacles in the different forms of Y. bitentaculata (textfig. 30).  to the same species and form. This indicates that the different

Lupwia states (1894 p. 146) that the tube-fest of Sph. biten-  American localities for this species mentioned by DercumMany in
taculata penetrate the large plates of the body wall, and it is 1930, may be right, though we cannot be sure, as Drreumany did
supposed that this feature may be characteristic for the genus  not distinguish clearly between the different forms of Ypsilothuria
Sphaerothuria (i. e. ¥ psilothuria) and separates it from Echirio-  and Echinocucumis. This is obvious not only from her dealing with
cucumas. It is to be expected that the tube-feet, should penetrate these forms in her “West Atlantio Holothurians” but also from
the large perforated plates, as these are placed so closely that the material n the Zoological Museum, which is determined by her.
there is no room between them; that this feature is, however, to

be regarded as accidental is seen from the specimen from the Ypsilothuria talismani elegans n. var,

“Thor” (St. 167) where there are also tube-feet which are placed The West Indies, Frederikssted, 2/,-1906, 375 m, col. Tx. Mog-
hetween the plates of the body wall (cf. textfig. 29 1). It appears TENSEN oo 1 spec.
at first sight that this little specimen is not Ypsilothuria but an This single specimen (textfig. 25 8) measures 10 mm in length.

xtfig, 26. Mid-ventral and latero-ventral radials of differ : psilothuria. % 80. 1, talismani talismans (“Thor”, St. 166).
talismani elegans (Frederikssted). 3, talismani lalismans (Frederikssted). 4, bitentaculata (Indo Pacific). 5, bitentaculatn altenuata (*Ingolf”
. 67). 6, bitentaculata aflenualg (“Godthaab™). 7, bitentaculaln attenuata (“Ingolf”, St. 67, abnormal specimen with double latero-ventral

retractor). 8, biteniaculala virginiensis (Frederikssted),
4_*
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In most of its features it quite agrees with talismant talismani, Ypsilothuria bitentaculata attenuata R. Perrier.
but in some few details it differs so much that I do not consider
it safe to refer it to that form. Ypsilothuria attenuata R. Perrier 1902: Holothuries, ‘“Travail-
The main difference is the shape of the calcareous plates, lear” et ‘“Talisman”, p. 522, textfig. 13.
which in this form, is ovoid to circular with smooth margin and  Ypsilothuria Talismani Th. Mortensen 1932: Rchinoderms, the

with no or few holes close to the margin, (cf. the figures: textfig. Godthaab Expedition 1928, p. 49.

Textfig. 29.

Textfig. 29. Ypsilothuria talismant talismani (“Thor”, St. 167). 1, Tube-

foot placed between the calcareous plates, and not penetrating one of

them as is usually stated. 2, calcareous ring with the mid-ventral radial,

the left ventral radial and the left lateral interradial, showing that the

specimen, in spite of the arrangement of the tube-feet, is a real
: Ypsilothuria.

Textfig. 27. Calcareous shields of different forms of the genus Ypsilo-
thuria, showing differences in the shape and the structure. Figs. I and 3
are drawn with higher magnification (X 60) than the others (X 26)
(cf. PLII). 1, Y. laltsmani elegans (Frederikssted). 2, Y. bitentaculata (Indo-
Pacific). 3, Y. talismani talismant (‘“‘Ingol”, St. 73). 4, Y. bilentaculata vir-

Textfig. 27. . gintensts (Frederikssted). 5, Y. bufentaculala atienuate (**Ingolf”’, St. 37).
271 and PL 1II, figs. 17-20). Further the staves in the large ten- Localities:
tacles appear to be characteristic. “Ingolf” St.37. 60°17' N. 54°05' W. 3231 m, 1°4C .... 1 spec.
As this form is easily mistaken for talismane taltsmani, and —  8¢.67. 61°30" N. 22°30' W. 1836 m, 3°.0C .... 3 -

superficially also resembles a specimen of a separate form of “Godthaab” St. 180. 62°07° N. 55°00' W. 2750 m, $/,,-28 5 -
bitentaculata collected in the same locality, it is not possible to

ascertain how far this form is to be included in the material of These specimens measure from 10 mm to 20 mm in length,
Ypsilothuria known from American Seas. and vary much in shape, as those from the “Godthaab’ are nearly

1

Textfig. 28. Calcareous spicules from the tentacles. X 140. I, Ypsilothuria talismani talismani (“Thor”, St.166). 2, Ypsilothuria talismani
lalismans (Frederikssted). 3, Ypsilothuria lalismant elegans (Frederikssted).
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spherical with very short anal and oral tubes, and the specimens
from the “Ingolf” are more ovoid with fairly long anal and oral
tubes (cf. P1. II, figs. 1-4). The plates of the body wall are so large
and solid and placed so closely to each other that they form a
real test, and seeing this e. g. in the specimens from the “Godt-
haab”, it is difficult to think that these specimens may change
their shape, as it has also been stated previously to be impossible.
A single specimen, however, shows that the large plates, which
are usually not distinctly imbricating, may be much imbricating

This specimen is very like the specimens of attenuata from the
“Godthaab” 8t. 180, but differs slightly in the structure of the
calcareous plates and in the shape of the calcareous ring. (cf.
textfig. 27 4, textfig. 26 8 and Pl II, figs. 11-12).. Further its
habitat in less deep water, while all the localities of aftenuata are
abbyssal, gives another reason for keeping the two forms separate.

Ypsilothuria bitentaculata aitenuata is distributed in the abyssal
parts of the Atlantic, from Davis Strait to the type locality
off Senegal.

3

Textfig. 30. Calcareous spicules of the tentacles. X 140. 1, Ypsilothuria bitentaculata attenuata (“Ingolf”, St.67). 2, Ypsilothuria bitentaculata
atlenuate (“‘Godthaab”). 3, Ypsilothuria bilentaculate (Indo Pacific). ,

when the specimen is strongly contracted and thus change the
shape of the specimen to a fairly high degree. _

There are, as in taltsmant, not more than eight tentacles, of
which the two lateral, one on each side, are much larger than the
others. Also the calcareous ring is as in talismani, with no free
ventral interradials, but here the lateral interradials have their
anterior process cleft (textfig. 26 4~6). There are usually two
polian vesicles and a single stonecanal.

The calcareous shields of the body wall (textfig. 27 5, see,
however, also figs. 2 and 4 and PL II, figs. 1-2 and 5-10) measure
about 1.2 mm to 1.8 mm, and are supplied with an irregular mesh-
work in several layers and a solid more or less central spire. The
shape of the plates varies, usually ellipsoid but often it may be
polygonal as in bitentaculata (cf. textfig. 27 2 and P1. 11, figs. 3-4).
Normally these plates are distinctly smaller than the plates in
bilentaculata, but the size varies somewhat.

The deposits in the large tentacles (textfig. 30) vary from the
base of the tentacles to their tips. At the base they are large,
irregular polypore plates, while at the tips they are bent staves.
The shape of the tentacle staves is .quite like that of the tentacle
staves in bitentaculata.

Ypsilothuria bitentaculata attenuata is closely related to biten-
taculata from the Indo-Pacific and it is reasonable to suppose
that it is the same species or indeed subspecies. As there are,
however, some faint but apparently characteristic differences in
the structure of the calcareous plates, and perhaps also in the
shape of the calcareous ring, I think it safer for the present
to keep the two forms separate. In the same degree I think it
the better course to regard a single specimen collected by Dr.
Tu. MorTENSEN in the West Indies at Frederikssted in a depth
of 375 m as a separate form, naming it Ypsilothuria bitentaculato
VITgIniensis 1. var.

Genus Ecinocucumis M. Sars.

In the discussion of the family Ypstlothuritdae and the
genus Yopsilothuria 1t is shown that the genus' Echinocucumis is
a valid genus distinctly different from the genus Cucumaria with
which it is often regarded as synonymous. From its closest related
genus, Ypsilothuria i differs in having ten tentacles, or, what is
more easily ascertained, in having two free ventral interradials.

For the present the genus includes not more than three species
hispida Barrett, asperrima Théel and paratypica Ludwig & Heding.
In her “Atlantic Holothurians” DEICHEMANN refers asperrimae to
the genus Sphaerothuria (i. e. Ypsilothuria). This cannot hold
good, as asperrima has ten tentacles, and furthermore the shape
of the calcareous deposits differs clearly from Ypsilothuria.

A fourth species previously referred to the genus Echinocucumis
is SEMPER’s adversaria. That this species cannot reasonably be
kept within the genus Echinocucumss is shown by DEICHMANN in
1930, who, however, referred it to Cucumaria. In my paper: The
Holothurians of the Iranian Gulf, I have shown that adversaria
represents a genus its own: Thorsonia.

The “Ingolf” Expedition took only a single Echinocucumss,
which belongs to the only known species from the northern
Atlantic, hispida Barrett, but beside this, there are a number of
specimens collected by the research steamer “Thot””. For clearing up
the rather intricate systematics of these specimens large collections
made by 8/S “Michael Sars” in the Norwegian Sea, and by different
collectors along the Norwegian coast, have also been carefully studied.

Echinocucumis hispida (Barrett).

Eupyrgus hispidus Barrett 1857: Descriptions of four new species
of Echinodermata p. 46, PL. IV, fig. 1a-b. ’
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Echinocucumis typica M. Sars 1861: Oversigt over Norges Echio- “Thor” St. 77, 61°06' N. 8°30° W. 116 m, '%/,-04.... 1 spec.

odermer p.102-110. Tab. X, figs. 11-20, Tab. XI, figs. 1-17. — S8t 99, 61°15' N. 9°35’' W. 900 m, 2%/,-04....14 -

Echinocucumis typica Hérouard 1923: Holothuries provenant des —  St. 93, 49°25' N. 12°25" W.1275-1180 m, #/,-06 1 -
campagnes des Yachts Princesse-Alice et Hirondelle II. p. —  Bt. 1571, 58°06" N. 9°00' E. 660-420 m, 24/-11. 7 -
118-127.

U@
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Textﬁg. 81, Echinocucumis hispids. Outlines of different specimens showing how strongly this species may vary in shape. In fig. 7 the scales
on the dorsal side are strongly imbricating and in fig. 3 they are all scattered with fairly large intervals. Same magnification as in text-
fig. 25. 1-6, specimens from ‘‘Michael Sars”, St.51. 7, specimen from “Ingolf”, St. 8. 8, specimen from *“Thor”, St. 171.

Echinocucumis hispida Mortensen 1927: British Echinoderms “Thor” St 171,63°15" N, 22°23' W. 326-216m ........ 1 spec.
p. 404, fig. 243, “Michael Sars” St. 76, 59°28’' N. 8°01' W. 1300m..... 10 -
Echinocucumis hispida Deichmann 1930: Holothurians of the — St. 51, 61°40'N. 3°11E. 405m ..... 6 -
Atlantic Ocean p. 150, Pl. 18, fig. 9. — St. 47, 60°57' N. 3°42'E. 35Tm..... 3 -
Localities: The specimens (textfig. 31) are all quite typical, agreeing in
“Ingolf” 8¢. 8, 63°56' N. 24°40' W. 256 m, 6°.0C ... .. 1 spec.  all respects with Sars’ description. There is a slight variation
“Thor” 8t. 3, 58°32' N. 4°18'E. 280m, 29/,-03. . ... 3 - in the size of the calcareous deposits, but the comparison of a

o TR

Textfig. 32, Echinocucumis hispida (Barrett). @ Specimens examined by the author (O reterence (“‘Porcupine).
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fair number of preparations shows that this variation is in cor-
respondence with the size of the specimens. Also the calcareous
ring may vary slightly, as the anterior processes, which are nor-
mally bifid, may be single pointed in some small specimens, but
apparantly this also is due to the small size of these specimens.

As to the anatomy of Echinocucumis hispida, M. Sars has
worked it out excellently. In spite of this DErcEMANN in 1930
states (p. 161) that the tentacles are “simple, fingershaped” and
that the respiratory trees are “quite abortive, with 1-2 small
lobes”. As to the tentacles, only the four ventral ones are finger-
shaped, the four dorsal are always supplied with two digits, and
the two large lateral ones are supplied with some few branches,
Just as Sars had figured it. As to the respiratory trees Sars has
certainly figured some fairly simple ones, but in all the specimens
I have examined closely, the Tespiratory trees are well developed.
They are paired as figured by Saws, but they have quite separate
origins, and each of them has two main branches of nearly equal
size.

The bathymetrical distribution is given by MorTENSEN (1927)
as from about 50 m to about 1400 m but that there is evidently

some confusion with Y. talismans as regards the specimens from the
greater depths. This may be, but the present material shows
that Echinocucumis hispida is taken down to a depth of 1300 m,
and in this case there is no possibility of any confusion with
Y. talismani. DercHEMANN states (op. cit. p. 161) that in all cases
where she has been able to go over the records of the depth, it
has been taken at 100-250 fathoms i. e. 188 m to 470 m, and she
adds that it refers to Scandinavian material, However, the Scan-
dinavian material studied by DuicHMANN is the same as here
dealt with, as is evidenced by her handwriting on the labels, and
the depths recorded on these labels are 116 m to 1300 m.
EBchinocucumis is distributed (cf. textfig. 32) all along the
Norwegian coast and down to the Bay of Biscay, as well as round
the English coast and off the south and west coasts of Iceland.
It is also recorded from the American coast, but these records
cannot be trusted as it may there be confused with not only
Y. talismans but also with E. asperrima. That in any case DEicn-
MANN has confused these different forms is evident from the
present material, which was previonsly determined by her.

Family Cucumariidae.

Genus Cucumaria.

Cucumaria(?) calcigera (Stimpson).

Duncan & Sladen 1881: The Echinodermata of the Arctic Sea to
the West of Greenland p- 5, PL 1, figs. 3-8.

Koehler 1927: Les Echinodermes des mers d’Europe p. 153,
PL XIV, fig. 9a-b.

Deichmann 1930: Holothurians of the Atlantic Ocean p. 156,
PIL 11, figs. 9-12.

Mortensen 1932: Echinoderms, the Godthaab Expedition, p. 52.

Localities:
S. W. Greenland, Ameragdla 2295 1 speec.
Davis Strait, 63°30' N. 54°95' W., 1096 m, 3°.3C, “In-

golf” 8t.25 ... ... 1 -~

The specimen from St. 25 is but a very small one measuring
only 3 mm in length, and as the calcareous deposits are faintly
attacked by acid there is the possibility of an erroneous determin-
ation. The specimen has, however, been determined as C. calcigera
by DmicaMANN and after having compared it carefully with a
specimen 4 mm long from Bredefjord in W. Greenland I quite agree
with DrroEMAaNN.

This is of interest as it is the first find of C. caleigera in
Davis Strait and further it is from by far the deepest locality
hitherto recorded for this species. These two small specimens
are also interesting for the reason that they are nearly totally
devoid of the inner layer of calcareous deposits, having but the
superficial tables, which are also more stellate than in the large
specimens. : .

The specimen from Ameragdla is fairly large, and differs from
all the other specimens seen of C. calcigera in having the cloacal
part of the body protruded to a veritable tail.

CGucumaria juv. (elongata?).

3. W. of Tceland, 63°15’ N. 29°98’ W., about 300 m, “Thor”

B 1 spec.

This little specimen measures 5 mm in length. It is of the curved
hape normal for C. elongata. The tube-feet are fairly well developed

ventrally, but dorsally there are very few. The calcareous
deposits resemble fairly well those of C. elongata, being large
imbricating scales, and small baskets, but there is only one size
of large scales and the baskets are more strongly developed than
is usual in elongata. The primary cross is very solid, and the ring
is supplied with long spines which now and then may unite, then
forming a secondary cross over the primary one. ,

On account of these faint differences, which may be juvenile
features, and the unusual deep water in which this usually littoral
species was collected, I think it the better not quite definitely
to refer this specimen to C. elongata. »

Cucumaria paraglacialis n. sp.

“Ingolf” St. 29, 65°34' N. 54°31’ W. 128 m, 0°.2 C, 5/;-95 1 spec.

This little specimen, which does not meastire more than 9 mm
in length and 3 mm in width, resembles Cucumaria glacialis so
closely, that I determined it at first as this species. There are,
however, some faint, but apparantly clear differences between
this specimen and a number of real glacialis with which I have
compared it, that I do not think it safe to refer it 4o glacialis.
Naturally, it would be better to have more specimens, but for the
present, there is only the single one available.

The introvert with the tentacles is drawn in, but from the
calcareous ring it is seen that there are ten (equally large?) tentacles.
There are but few tube-feet, 13 in the mid-ventral ambulacrum,
about 7 in each of the ventro-lateral ones and about 4 in each of
the dorsal ambulacra. The tube feet of the ventral side are large
and are placed in a zigzag row, whereas the dorsal tube-feet are
small, papilliform, and apparantly placed in a single row.

The calcareous ring is simple, and the retractors are placed
about one third behind the end of the body wall propez, i. e. in
the specimen with withdrawn introvert. There is one large polian
vesicle placed in the left lateral interambulacrum. The stone canal
is long, and supplied with a transversally folded, nearly spherical,
large, inner madreporite.

The intestine is supplied with a bulbshaped stomach, the
respiratory trees are paired and are fairly well developed. The
gonads are but faintly developed.

The calcareous deposits of the body wall consists of but one
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sort, large, very knobbed, perforated plates of varying size, .

textfig. 33. These plates are all distinetly imbricating, with their
free margin towards the dorsal side.

As it is evident from the description, this species is very like
C. glacialis, from which it differs in lacking the small cruciform
deposits, in the imbricating of the large plates, as also in the some-
what different shape of these plates.

beide Gruppen als besondere Untergattungen (oder sogar Gat-
tungen?) zu bezeichnen”. I fully agree with Exman that Liou-
villes clearly differs from the other species which he collected into
the genus Staurocucumis, and that, not only in the shape of the
calcareous deposits, as shown by Exwman, but also in several
anatomical features (see below), and, as lowwvilles is the genotype,
all the other species must be removed from the genus Stauro-

Textfig. 33. Cucumaria paraglacialis, deposits of the body wall.

Genus Abyssocucumis n. g.

Staurocucumss partim. Eloman 1927: Holothurien, Deutsche Siid-
polar-Expedition, p. 374.

Diagnosis: Fairly small fusiform cucumarids with no distinet
difference between bivium and trivium. With ten equal tentacles
and with the water-vascular appendages in two alternating rows
along the ambulacra, and totally lacking in the interambulacra.
Calcareous ring well developed and simple, 1i.e. without any
posterior prolongations. Intestine with muscular stomach, polian
vesicle and stonecanal single, and respiratory trees more or less
reduced. Retractor muscles for the larger part free, only united
by the longitudinal muscles by a web close to their base.

Calcareous deposits of the body wall proper exclusively four-
armed crosses with perforated ends and an excentrically placed
spire or with no spire, and then with the one arm spinous, resem-
bling a spire. This latter case the more common in large specimens.

Genotype: Cucumaria abyssorum Théel.

Remarks: The species Cucumaria abyssorum Théel was
referred by Bxmaw in 1927 to his new genus Staurocucwmis in
which he was later followed by CLark and DEICHMANN in their
paper: “On Psolicucumis Heding and its Allies.” A closer study
of the literature and of a fair number of specimens, both of liou-
villei Vaney and turqueti Vaney collected by the “Terra Nova”
Expedition (the report of the Holothurians of the “Terra Nova”
Bxpedition will appear later mn connection with that of the
“B.AN.ZAR.E.” Expedition!) definitely shows that the genus
Staurocucumis, as established by Exman, cannot hold good, and
that it must be divided into a number of quite different genera.
This will not cause surprise, as ExmMan himself, in discussing the
genus more carefully, shows how clearly Liouviller differs from
the other species referred to the genus, and he finishes his remarks
on this with the words “Méglicherweise wire es am besten, diese

1) British-Australian-New Zealand-Antartic-Research Expedition,

cucumis, either as a separate genus or as members of other genera.
The revision of the known specimens hitherto referred to the
species nocturna Sluiter and apnewmona Heding (cf. On Psolicu-
cumis Heding, a teply by S. G. HEDING, at present in M. 8.) has
shown that the genus Psolicucumis Heding must be maintained
for the species nocturna and apneumona, which are specifically
different, and a third species echinata Heding, the type of which
was erroneously regarded as a specimen of nocturna by both
Spurter and CLarRk & DEICHMANN.

As sluiters Ohshima and ingolfi Deichmann as stated below
must both be regarded as synonyms of abyssorum Théel, we have
now the two species turqueti Vaney and abyssorum Théel left
either to be referred to the old genus Cucumaria or to a new genus
(perhaps genera). It is obvious at once from the comparison of the
calcareous deposits that these two species have very little to do
with each other, and when further the differences in the relative
length of the gonads, in the development of the respiratory trees,
the fully free retractor muscles, and the lack of a calcareous ring
in turqueti, are taken into consideration, there may be little doubt
that these two species cannot be referred to the same genus.

Thus for the present we are forced to regard each of the species
placed by ExmaN in his genus Staurocucumss (of course separated
from sluiters which is synonymous with abyssorum) as representing .
its own genus. This being right one could naturally say that it
might be a matter of taste how far we regard these groups as
genera or subgenera, as they are most probably closely related
and form a group of cucumarids of their own, but I for my part am
not able to see that they are very closely related. Exman's
studies of the development of the deposits in louviller are cer- i
tainly very valuable, and cannot be doubted, but the studies of
turqueti are based upon a rather small number, and as this species
does not have such characteristic deposits as the round and per-
forated, so-called cups, of liouwvillei, there may be some doubt
left as to the generic identity of these species and as to abys-
sorum and nocturna as well as to apneumona, we certainly do not
know anything about their development, in spite of CLARK and 7
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DErcHMANN’s statement that “a similar change is found in S. noc-
turna” (On Psolicucumis Heding and its Allies p. 566). For the
present nobody knows anything of the change of the deposits in
nocturna, not even CLARK and DrrceManN. Though I am for the
present not able to see any feature which unites these genera
closely, I admit that it is possible that future studies may show
-such, but until a real study of the whole Cucumaria-group is
undertaken, it is not safe to say too much of the affinities of its
different subgroups.

It must, however, be stated that ExmaN’s genus Staurocucumss
consists of four different genera:

Staurocucumis Bkman, genotype C. liouvilles Vaney.

Ekmocucumis n. g., genotype C.turquett Vaney.

Psolicucumis Heding, genotype Ps. apneumona Heding.

Abyssocucumrs n. g., genotype C. abyssorum Théel.

A diagnosis of the first three genera is needed for comparison
with that of Abyssocucumis given above.

Genus Staurocucumis Ekman.

Diagnosis: Fairly large cucumarids with no distinet dif-
ference between bivium and trivium. With ten equal tentacles
and with the water-vascular appendages in rows along the ambu-
lacra. Calcareous ring lacking or rudimentary, intestine with
muscular stomach, more than one polian vesicle and more than
one stone canal. Respiratory trees large and much branched,
gonads long, and retractor muscles for their whole length united
with longitudinal muscle.

Calcareous deposits in specimens smaller than 7 mm partly
four-armed crosses with thorny spires, partly rounded perforate
plates, “cups”. In larger specimens only “cups”.

Genotype: Cucumaria liouvillet Vaney.

Genus Ekmocucumis n. g.

Diagnosis: Large cucumarids with no distinct difference
between bivium and trivium. With ten equal tentacles and with
the water-vascular appendages in rows along the ambulacra. Cal-
careous ring lacking, or rudimentary, intestine with muscular
stomach. One polian vesicle and one stone-canal. Respiratory trees
large and much branched, gonads long and retractor muscles
long and free.

Calcareous deposits in very small specimens, according to
Fixman, four-armed crosses, in larger specimens from about 2 cm
in length oval perforated plates, with a marginal chief spire or
prolongation, always supplied with thorns. No “cups” in the body-
wall.

Genotype: Cucumaria turquetr Vaney.

Genus Psolicucumis Heding.

Diagnosis: Bilateral symmetrical cucumarids, with the
bivium distinctly different from the trivium. Mouth subdorsal,
anus dorsal. Water-vascular appendages in rows along the am-
bulacra, those of the trivium large, tube-feet, those of the
bivium papilliform. Ten equal tentacles and a simple calcareous
ring, which is always well developed.

Intestine with a large muscular stomach. One polian vesicle
and one stone-canal. Respiratory trees lacking or quite rudi-
mentary, retractor musecles free.

Calcareous deposits four-armed crosses or rounded perforated
plates with or without a central spire, those of the deeper layer
often somewhat, different from the more superficial.

Genotype: Psolicucumis apneumona Heding.
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Abyssocucumis abyssorum (Théel).

Cucumaria abyssorum Théel 1886: Challenger Holothurioidea IT
p. 66-67, PL. IV, fig. 6, PL. XVI, fig. 6. .
Cucumaria abyssorum v. grandis Théel 1886: Op. cit. p. 67-68.

PLV, fig. 1.

Cucumaria abyssorum v. hyalina Théel 1886: Op. cit. p. 68-69.
PLIV, fig. 7.

Cucumaria abyssorum v. Marenzeller 1893: Contribution & Pétude
des Holothuries de I’Atlantique Nord p. 14. Monaco Resultats
Fasc. VI.

Cucumaria abyssorum Ludwig 1894: The Holothurioidea p. 122-
125. PL IX, figs. 28-29, Pl. XIII, figs. 1-5. Mem. Mus. Comp.
Zool. Vol. XVII, No. 3.

Cucumaria sluiteri Ohshima 1915: Holothurians, Northwest Pa-
cific, p. 263, Pl. X, fig. 21a-b.

Cucumaria abyssorum Grieg 1921: Echinodermata p. 11, text-
fig. 9. Rep. “Michael Sars” North Atlantic Deep-Sea Expedi-
tion 1910, Vol. III.

Cucumaria ingolfi Deichmann 1927 in Dr. Th. Mortensen: British
Echinoderms p. 396. .

Staurocucumis abyssorum Ekman 1927: Holothurien, Deut-
sche Stidpolar-Expedition p. 385-387.

Cucumaria abyssorum Ludwig & Heding 1935: Holothurien I der
Deutchen Tiefsee-Expedition p. 179.

Staurocucumis abyssorum Clark & Deichmann 1936: Psolicucumis
Heding and its Allies p. 566.

Staurocucumis ingolfi Clark & Deichmann 1936: Op. cit. p. 567.

Localities: Both in Davis Strait, west of Greenland.
61°50’ N. 56°21' W. 2702 m, 1°5 C, “Ingolf” St. 36
60°17" N. 54°05' W. 3229 m, 1°.4 C, “Ingolf” $t.37 .... 4 -

I have not been able to find more than these five specimens
of this species in the Zoological Museum, and as they have all
been examined and labelled by Dr. DErcHMANN herself there may
be little doubt that these are the type material for her undescribed
species Cucumaria ingolfi Deichmann which is mentioned in Dr.
MorrENsEN’s Handbook of British Echinoderms. In 1936 Crarx
and DercamMaNy Op. cit. p. 567, mention this species, but in such
a way that one is led to suppose that they then regarded C. ingolfi
as a synonym of C. abyssorum Théel, and a careful reexamination
of the specimens now here, clearly shows that they are all referable

NN\

Textfig. 34. Abyssocucumis abyssorum. Caleareous ring. X 15.

to THEEL’s species. CLARK & DmicEMANN record “Cucumaria
wngolfi” Deichm., from south of Iceland, but all the specimens
are from the “IngoM” Stations 36 and 37 which are both in
Davis Strait, so the locality for this species “south of Iceland”
is erroneous.

The specimens are all fusiform, the larger of them with the
posterior end rather strongly contracted as to form a little
tail, quite in agreement with TrErL’s description and figure of
the shape of abyssorum. In all the specimens both the mouth
and the anal opening are terminal. The sizes of the “Ingolf”
specimens are 38-30-27-12-8 mm; in the smallest specimen the
anal end is not contracted.

The tube-feet are placed in two alternating rows in the ambu-

b
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lacra. They are all alike, but those of the bivium are more scat- large specimens, fairly well developed, as large unbranched sacs
tered. The ten tentacles are all equally large. There is one polian  with some few small lateral branches, but in the two smallest
vesicle and one stone-canal, and the calcareous ringis well developed specimens they are totally lacking.

Textfig. 35. Abyssocucumis abyssorum. Calcareous deposits from the body-wall. X 60. I and 2, “Ingolf”, St. 87 (specimen 1.2 cm long).
3 and 4, “Ingolf”, St.37 (specimen 0.8 cm long). §-7, “Ingolf”, St. 37 (specimen 3.4 cm long). 8-11, “Ingolf”, St. 36 (irom the dorsal side of
the large specimen).

(textfig. 34). The gonadsin the small specimens are little developed, The calcareous deposits (textfig. 35 1-11) are all four-armed
but in the large they are fairly large, and contain ripe sperm or  crosses with perforated ends and an excentrically placed spire,
eggs. They are very short and unbranched and form a distinet or, when a spire is lacking, with the one arm spiny, and formed
cluster placed on both sides of the dorsal mesentery. The intestine  like a spire. The deposits of the different specimens are very alike,
has a large muscular stomach. The respiratory trees are, in the but the number of deposits which are lacking the spire and have
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the one arm formed as a spire, increases with the size of the spec-
imens.

The tentacle rods are figured by Grize op. cit. fig. 9, and in
the oral disk there are short bent spiny staves (textfig. 36 2).
The examination of the specimen from St. 36 showed that real
anal teeth are lacking, but that there are some radially placed,
fairly large, perforated plates close to the anal opening. In the
actual margin of the anal opening there are some small smooth
staves (textfig. 36 1).

OOOOC
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I quite agree with Lupwie that the different varieties :of
Cucumaria abyssorum described by THEEL are only developmental
stages, and with this variation taken into consideration I have
no doubt that the present specimens, previously mentioned as
C. ingolfi, are but Atlantic specimens of C. abyssorum. Further
this does not leave any doubt that OnsHIMA’S species, C. sluiteri,
must also be regarded as a synonym of C. abyssorum; there are,
in fact, no differences between these two species.

Textfig. 86. Abyssocucumis abyssorum (*“Ingoli”, St.36). I, the anal opening with the posterior end of two laxge plates and some 'spicules.
2, rods from the tentacles. X 60. ) :

Family Psolidae.

Genus Psolus Oken.

In the “Ingolf” collections the genus Psolus is represented by
the following five species:

phantapus (Strussenfelt)
fabricit (Ditben & Koren)
squamatus Koren

pourtalesis var. dyscritus . var.
hypsinotus n. sp.

Of these fabricit and squamatus are represented by some very
small specimens the determination of which is consequently not
quite certain, especially since the juvenile stages are hitherto
unknown, and ExMAN has even tried to show that P.valvatus
Ostergren is the juvenile stage of P.squamatus.

Though the determination of these two species is not certain,
the presence of small Psolus with supplementary small scales at
the inner side of the large oral scales indicates that Exman cannot
be right in his supposition that a species like valvatus is the young
of squamatus; consequently these small specimens also indicate
that the specimens described as P. hypsinotus are in reality a
valid species. '

The validity of the new variety of P. pourtalesii is not very
convineing, but on account of the state of our knowledge of the
classification of Psolids, I do not find it safe to refer these specimens
to pourtalesii, since there are differences, the classificatory value
of which we do not know.

The “Ingolf” material affords features of interest in the
geographical distribution of the North Atlantic Psolids. P. phan-
lopus has not previously been taken in Davis Strait, and
P. squamatus not as far north as in Danmark Strait; also
the distribution of the variety dyscritus shows some peculiar

features. As seen on the map (textfig. 40) dyscritus is only found
along the 1000 m line in a positive temperature. The same holds
good of P. hypsinotus. Further it is shown that the record of
P.valvatus from Bredefjord, S.W. Greenland, cannot stand a
closer examination, so this species is still found only along the
Norwegian coast.

Psolus phantapus (Strussenfelt).

Mortensen 1927: British Echinoderms p. 415, textfigs. 251-252.
Mortensen 1932: Echinoderms, the “Godthaab”’ Expedition,
p. 48.

Locality: Davis Strait.
66°35" N. 56°38' W. 599 m, 3°.9 C, “Ingolf” St. 32, several spec.

The specimens vary in size from 1 mm to 17 mm in length.
The larger are typical phantapus, with large round knobs around
the large scales, and the smaller ones, which are quite smooth
and fairly flat, have the typical deposits in the sole.

This is the first time that P. phantapus has been collected in
Davis Strait, and this record is from very deep water.

Psolus sp. (squamatus?)

Locality: Danmark Strait.

66°24’ N. 27°39' W. “Ingolf” St. 97, 847 m, 5°.5 C 1 spec.

The single specimen is small, measuring but 6 mm in length.
The mouth is surrounded by 7 scales of varying size, and these
scales are not able to close the oral opening. The anal part is

5*
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irregularly built, but fairly distinctly limited towards the sur-
rounding scales (textfig. 371-4).

The calcareous deposits are partly dissolved by acid in the
preserving fluid, but the remains resemble fairly well those from
P. squamatus.

1 have little doubt that this specimen is a young P. sguamatus,
but the damaged calcareous deposits cannot give definite proof.
The shape of the remains shows, however, that there is no pos-
sibility that we have here a young P. phantapus.

oral and anal valves. X b. I and 2, of specimen from Ireland (received from Dr. StELLFOX) I, oral. 2, anal

Textfig. 37. Psolus squamatus,

as young fabricii, as was to be expected from ExmaN’s paper on
Psolus squamatus.

Psolus pourtalesii v. dyscritus n, var.
Pl 1fig. 1—2.
Psolus pourtalesii Mortensen 1932: Echinoderms, the “Godt-
haab” Expediton 1928, p. 49.

non: Psolus pourtalesii Deichmann 1930: Holothurians of the
Atlantic Ocean p. 188, PL. 20 5-7.

area. 3 and 4, of specimen from ‘‘Ingolf”, St. 97. 3, anal, 4, oral area.

Psolus fabricii (Db. and Koren).

Mortensen 1932: Echinoderms, the ‘‘Godthaab” Expedition,
p. 49. ' :

Logcality: Davis Strait.
66°35’ N. 56°38' W. 599 m, 3°.9 C, “Ingolf” St. 32

These specimens are all very small, the largest measuring
only 4 mm in. length. In general appearance they resemble the
specimens of the new species P. hypsinotus, but they differ clearly
in having some radially placed scales under the large interradial
oral ones. This feature indicates that these small specimens are

Textfig. 88. 1, Psolus fabricéi, “Ingolf”, St. 32, specimen 4 mm long,
X 1. 2, Psolus phantapus, Hellebzk, specimen 1.5 mm long. X 20.

the young of a Psolus which has more than five oral shields, and
on account of the locality there may be little doubt that they are
young of P. fabricii or P. phantapus. As there are from the same
station a number of small Psolus which, on account of the shape
of the calcareous deposits, are all referable to P. phantapus, and
these specimens differ slightly from them, the only possibility
left is that these small specimens are P. fabricéi. In any case
these specimens indicate that P. hypsinotus cannot be regarded

Logcalities:
64°24' N. 28°50’ W. 1484 m, 3°.5 C, “Ingolf” St.10 ... 1 spec.
63°30' N. 54°25' W. 1096 m, 3°.3 C, “Ingolf” St.25 ... 3 -~
61°32' N. 11°36’ W. 1356 m, 2°.4 C, “Ingolf” St.46 ... 1 -
62°06' N. 19°00' W. 1960 m, 3°.1 C, “Ingolf”’ St.64 ... 7 -
61°33’ N. 19°00" W. 2051 m, 3°.0 C, “Ingolf” St.656 ... 65 -~

These specimens agree fairly well with THEEL’s description of
P. pourtalesii as well as with DEICHMANN’s redeseription of 1930.
There are, however, some minute differences on account of which
1 do not consider it correct to refer them to poutalesii sens. strict.
In the Holothurians of the Atlantic Ocean p. 188, DEICHMANN
states that the large tube-feet in pourtalesii are placed in zigzag.
This agrees fairly well with a specimen in the Zoological Museum,
received from the Smithsonian Institution, and determinated by
DEercEMANN herself, but, in all the specimens from the “Ingolf”
collections, the large tube-feet are all placed in a single row,
which also is surprisingly regular.

Further DEICHMANN states that the calcareous deposits of the
sole are “usually completely smooth”. In the “Ingolf” specimens
nearly all the deposits are supplied with a few small but distinct
knobs (textfig. 39). At first I supposed that the variation of the
plates was of no classificatory value, but the examination of the
named specimen from America shows that the presence of the
knobs may be of some use in classification.

How far the variety dyscritus is in reality a valid form different
from pourtalesii, it is not possible to ascertain at present. The
two forms are from the same zoogeographical area, and the
differences are so faint that they may be regarded as merely
individual variations. As there appears, however, to be some
reason to regard the named differences as typical for the “Ingolf”-
“Godthaab” specimens I prefer to distinguish between the two
forms, even if in the future they turn out to be identical.

Psolus hypsinotus n. sp.
PL I fig. 3.
Localities:
Davis Strait:
63°30" N. 54°25' W. 1096 m, 3°.3 C, “Ingolf” 8t. 25... T spec.
64°54’ N. 55°10' W. T40m, 3°.8 C, “Ingolf” 8t. 27... 3 -~
66°35' N. 56°38' W. 599 m, 3°.9 C, “Ingolf” 8¢.32... 1 -
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Bredefjord (the mouth), Greenland, 850 m, 3°5 C, “Rink” interambulacrum, each supplied with one to three small knobs.

St.55 (K. STEPHENSEN). . ...............00vvvnnnn 1 spec.  Anal opening surrounded by 5-7 triangular scales, which do not
close the opening perfectly. : .

Diagnosis: Semi-circular Psolids, with the mouth surrounded The ventral side has no tube-feet along the unpaired ambu-

by five large triangular interradial plates (some of which may lacrum, only anteriorly and posteriorly there are a few large

9.
0O @8@
NSOl 3

2
Textfig. 89, Psolus pourtalesii var. dyscritus. Deposits of the sole.

be longitudinally divided), without any supplementary smaller feet which, with those of the inner marginal circle, form a small
ones at their inner sides. Medial scales of two sorts, some few group. Round the margin there is an inner circle of large tube-
large and a fair number of smaller, i. e. about ten along the dorsal  feet, often alternately large and small, and an outer circle with
interambulacrum. The larger are, in any case along the dorsal small feet.

o T JE A T e O o e v

7

Textfig. 40. Psolus pourtalesii var. dyscritus var. nov.
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Ventral retractor fastened closely to the margin of the sole.
One polian vesicle and a single stone-canal. Respiratory organs
relatively well developed. Calcareous ring without any special
characteristics, showing that the ten tentacles are all of equal size.

Textfig. 41. Psolus hypsinotus. Dorsal side of type specimen.

Calcareous deposits of the sole small four- to seven-holed
plates supplied with a few knobs. Most closely related species:
Psolus dubiosus Ludwig and Heding.

Type specimen: “Ingolf” St. 27.

Description: The specimens are all rather small, the largest,
from St. 32, measuring not more than 14 mm in length and 6 mm
in width as well as in height. They are pure white, and the scales
along the sides are smooth, whereas those along the dorsal inter-
ambulacrum are usually supplied' with one to three small but
distinct knobs., There are two distinctly different sizes of scales,
as the few very large ones are intermingled with rows of small

ones. All the scales are imbricating, a feature which is most
remarkable for the small scales. All the marginal scales are small
and form a thin and sharp edge.

The skin of the sole is fairly thin but not translucent, partly
on account of the numerous deposits. The tube-feet are only
found along the margin of the sole, where they are placed in two
rows, an inuner one with large tube-feet and an outer one with
much smaller ones. The inner tube-feet are usually of a some-
what varying size and are often alternately large and small.
They are placed in a fairly regular row, only at the two ends of
the unpaired ambulacrum there is a group of tube-feet.

2

The calcareous deposits of the sole (textfig. 43 1-2) are small
flat plates with normally four large and a few smaller perforations,
and all the fully developed plates are supplied with some fairly
large distinet knobs.

Remarks: This species resembles in most characters
Psolus valvatus Ostergren, but differs distinctly from that species
in being not so flat as usually stated for valvatus. Further, there
are differences in the arrangement of the scales, and it may pro-
bably be regarded as a feature indicating specific difference that
the gonads in these specimens are undeveloped, whereas the gonads
in equal sized specimens.of valvatus are fully developed.

This indicates that the specimens here described are juvenile
stages of a rather large form, and from Exman’s studies on
P. squamatus it appears likely that we have here the young of
either P.squamatus or P.fabricit. P.squamatus is not known
outside Furopean waters (apart from ExMAN’s supposition of
its synonymy with several foreign forms), and if it has in reality

Textfig. 43. Psolus hypsinotus, deposits from the sole. X 150.

juvenile stages like P. walvatus (which I do not think probable),
the find of this valvatus-like species in Greenland waters without
any real squamatus, not only is against the supposition that these
specimens might be squamatus but also against their synonymy
with valvatus.

As to P. fabricii, the supposition that these specimens may

Textfig. 42. Psolus hypsinotus. 1 and 2, anal (1), and oral (2), area of a specimen from *‘Ingolf”, St. 25. 3 and 4, oral (3), and anal (4), area of a
specimen from “Ingolf”, St. 32. §, Ordl valves of the smallest specimen from ‘Ingolf”, St.256. X 10.

The anatomy does not show any features of interest. There
is a single polian vesicle, a single stone-canal, well developed but
faintly branched respiratory trees. The unpaired retractor is
attached - immediately behind the anterior margin of the sole
with a single origin from the longitudinal muscle, The calcareous

ring is elegant and fairly well developed, but does not show any

structures of interest; from the shape of the calcareous ring it is
evident that the ten tentacles are of equal size.

be the young of this species seems rather natural, if Exman is
right in regarding P.wvalvatus as the young of squamatus. There
are, however, in the “Ingolf”’ collections some small Psolus from
Davis Strait (St. 32) which are no doubt the young of P. fabricit,
and these are so different from P. hypsinotus that any closer
relation between P.hypsinotus and' P. fabricit is out of the
question. This is another fact which weighs against the supposed
synonymy of P.squamatus and P.valvatus.
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The species which P. hypsinotus resembles most closely is
P. dubiosus Ludwig and Heding, and the possibility that they are
synonymous is fairly great. The differences are, however, such
that the two species must for the present be kept separate.
P. dubiosus is more flat, has more scales along the dorsal inter-
ambulacrum and more holes in the calcareous plates of the sole.

As to the distribution of P. hypsinotus, this species was taken
at only three stations, all lying close to each other in Davis
Strait. There is also in the Zoological Museum of Copenhagen,

a specimen from Bredefjord, W. Greenland, collected by K. Sre-
PHENSEN, and, in Conspectus Faunae Groenlandicae 1913, recorded
as P.valvatus Ostergren by MorTensEn. Its determination as
valvatus must be specially considered as it was not MORTENSEN
but OsTERGREN himself who regarded this specimen as a valvatus.
I have, however, no doubt that it is a specimen of Aypsinotus,
and in fact it was found in the same area as the other specimens.
Further valvatus is not known elsewhere than along the Norwegian
coast.
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Fig_. 1.

Plate 1.

Psolus pourtalesis var. dyscritus n. var. oral and anal scales, and the few large tubercles on the
Type specimen seen from above, showing the arrange- dorsal scales.

ment of scales. ‘ Tigs. 4-5. Plicastichopus ingolfi n. sp.

Psolus pourtalesit var. dyscritus n. var. 4. Type specimen seen from the ventral side, showing
Type specimen seen from the sole, showing the arrange- the arrangement of the large papillae.

ment of the tube-feet. * 5. Left side of the pygal portion, showing the large pa-
Psolus hypsinotus 1. sp. pillae and the scattered small tube-feet. '

Type specimen seen from the side, showing the large
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Plate II.
Shape and size of the large plates of the different forms of the genus Ypstlothuria.

bitentaculata attenuata, “Ingolf”. St. 67, small spe-
cimen. '

._ bitentaculata, specimen from the Murray-Fxpedi-

tion, loc. Indopacific.

. bitentaculata attenuata, ‘‘Godthaab”,

— — - “Ingolf” St. 67, large spe-
cimen.

. bitentaculate attenuaia, “Ingolf” St.37.

Figs.

11-12. bitentaculata virginiensk var. nov. The West Indies,

Frederikssted, coll. Dr. TH. MORTENSEN.

13-14. talismani talismani, “Ingolf” St.73 specm. I.

15-16.
17-20.
21-22.
23-24.
25-26.
27-30.

— “Thor” St. 166.
elegans, The West Indies, Frederikssted,
talismand, “Thor” St. 99.
— “Ingolf” St. 83.
— “Ingolf” St. 10.
— The West Indies, Frederikssted.
Tigs. 1-30 x 35.
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