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SIXTH REPORT ON THE FISHES OF THE IRISH 
ATLANTIC SLOPE.

THE FAMILIES STOMIATIDAE, STERN OPT YCHIDAE
AND SALMONIDAE.1

BY
E. W. L. Holt and L. W. Byrne.

Plates I and II.

Fam. STOMIATIDAE.

These are exclusively fishes of the deep sea, occurring in the 
Atlantic (including the Mediterranean) and Pacific Oceans, 
but apparently absent from both the North and South polar 
regions.

In general external features they may be distinguished from 
all other fishes of the same area, except some Gonostomatinae, 
by their very large mouths, in which the maxillae form a 
functional part of the upper jaw, and by the presence of photo- 
phores arranged in two regular linear series on the body, a 
lower extending from the isthmus to the base of the caudal 
fin and an upper reaching as far as the anterior ray of the anal 
fin. A hyoid barbel is frequently present, and the pectoral 
fins show a tendency to reduction, but the ventral fins are 
always present and often large. In form these fishes are elongate 
and sometimes eel-like, but usually compressed. Scales are 
usually absent, and, when present, embedded in the skin and 
not imbricated.

From the allied Gonostomatinae the species without hyoid 
barbels, and examples which have lost these barbels, may be 
best distinguished by the very large teeth in the premaxillae 
and front part of the mandibles, which are always much 
stouter and larger than the small and weak maxillary teeth. 
The frequent presence of a conspicuous suborbital photophore 
is also a character which is useful for purposes of identification.

1 Zugmayer’s account of the Fishes taken by the Princess&-Alice 
(Resultats des Campagnes Scientifiques du Prince de Monaco, XXXV, 
1911) and the account of the Fishes taken by the Michael Sars (The 
Depths of the Ocean, Murray and Hjort, 1912) reached us during the 
progress of this paper through the press. We have, in consequence, only 
been able to make occasional references to them in the form of footnotes.

Fisheries, Ireland, Sci. Invest., 1912, I. [1913].



In addition to other organs of an apparently luminous func
tion (which vary much in development in different genera), 
to the suborbital organ above alluded to, and to one or more 
smaller organs in the opercular region, the following series of 
photophores are present:—

(a) A series of branchiostegals overlying the branchiostegal
rays,

(b) A lateral linear series running along the lower part of
the sides from above the pectoral fins to opposite the 
anterior rays of the anal fin,

(c) A marginal linear series running from the isthmus along
the ventral margin below the laterals to the origin of 
the caudal fin. This series is not differentiated into 
jugular, thoracic, ventral, anal, and caudal series as in 
some Sternoptychidae and in many Scopclidae; but 
the use of the latter terms is sometimes convenient 
in referring to the number of organs in front of, between, 
and behind the origins of the lower fins.

Genus ASTRONESTIIES, Richardson.
Form elongate and somewhat compressed, head of moderate 

size, mouth very large. Premaxilla with a tooth of moderate 
size anteriorly, followed by a long curved tooth, behind which 
are several smaller straight teeth of different sizes ; maxilla 
with a closely set scries of small teeth. Mandible with a long 
curved tooth in front, followed by an irregular double scries 
of smaller teeth. Small teeth on palatines. Hyoid barbel pre
sent. Body scaleless. Dorsal fin inserted above or behind 
ventrals and in advance oi anal. A dorsal adipose fin present 
above the anal : a fold of skin resembling an adipose fin occasion
ally present on the ventrum in front of anus. Pectoral fins well 
developed with 8 or 9 rays, Ventrals with 7 rays. Suborbital 
photophore large and conspicuous ; branchiostegals small; 
lateral and marginal series inconspicuous. Small photophores 
may be present on other parts of the body and on the paired 
fins.

This genus contains pelagic fishes of comparatively small 
size, which appear to be inhabitants of the upper strata of the 
deep sea ; such little evidence as is available points to an ascent 
at times to the actual surface,1 while the occurrence of an 
example in a halibut’s stomach (A. gemmlfer, Goode & Bean, 
1895) indicates a descent to or nearly to the bottom in soundings 
of about 300 fathoms, possibly as the result of a movement 
into shallower water than normal.

Two species are known to occur in the North-eastern 
Atlantic :—

1. Dorsal with 11-13 rays, ending far in advance of origin 
of anal, A. Richardsoni, Poey.

1 See also Murray and Hjort (1912).
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2. Dorsal with 14-18 rays, ending opposite origin of anal,. 
A. niger, Richardson.

The latter has not yet been taken in our area.

AST RON ESTIIES R1CIIARDS0NI, Poey.

A. abyssorunV- (Koehler, 189G).

Fig. 1.—Astronesthes Richardsoni, young, 48 nun. without caudal fin.

Depth of body G to 7 times in total length (without caudal), 
head 4| to 4J times. Eye 5 to 7 times in head and about 
J of length of snout. D. 11-13, originating above or a little 
behind ventrals and about midway between snout and origin 
of caudal. Adipose fin present. A. 13-15, originating some way 
behind distal end of dorsal. Suborbital photophore large, 
several small photophores on opercular bones. Photophores 
in lateral scries about 30 and in marginal series about 45-50.

Colour uniform black.
Attains a length of about 190 nnn. (7| inches).
A. Richardsoni has been taken in the Western Atlantic off 

Cuba and in the Eastern Atlantic from off the South-west 
coast of Africa (Brauer, 190G) to the Irish Atlantic slope, where 
it has occurred twice :—
S. R. 231.—M.O.T., 1150 faths.—One, 48 mm. (without caudal). 
S. R. 331.—Net on trawl, 680-G10 faths.—One, 45 mm. (without 

caudal).

Genus STOMIAS, Cuvier.
Body very elongated and slightly compressed. Head small 

eye ol moderate size, mouth large. Premaxillae and mandibles 
with large teeth of unequal size, maxillae with numerous small 
teeth ; a large tooth on each side of vomer and smaller teeth on 
palatines. Hyoid barbel present. Dorsal and anal fins opposite 
to one another and very near caudal. Pectoral and ventral 
narrow and short the former with 6, the latter with 5 rays. 
Scales thin and embedded in skin, forming a mosaic-like pattern. 
Suborbital photophore of moderate size ; branchiostegals .small; 
lateral and marginal senes conspicuous. Small photophores 
are present on othei parts of body. The body is covered with 
a colourless epidermis which is very readily stripped off.

1 "We suspect that Koehler’s specimen had lost the posterior portion 
of its anal fin.
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Brauer (1906) states that the eyes are larger 
in males than in females.

The members of this genus are pelagic fishes, 
inhabiting the open sea, and swimming at 
depths ranging from at least 750 fathoms to 
the surface. They are of predacious habits and 
we have found the remains of other fishes in 
the stomach of Stomias boa.

The larvae of Stomias have not been identi
fied, but we suspect that some of the larval 
forms included by Brauer (1906) under “ Slyl- 
ophlhalmus paradoxus ” may be referable to 
this genus. Two very crushed and damaged 
larvae taken by the Helga, which bear a con
siderable resemblance to one of those figured 
by Brauer (1906, Plate V, fig. 7), may from 
their proportions and the position of the 
unpaired fins be larvae of Stomias boa; the 
only other diagnostic features which they show 
arc a spathulate upturned snout, narrow in 
profile, somewhat projecting eyes, and a small 
amount of pigment on the head (see Pl. II, 
fig. 6). These larvae are about 29 and 36 mm. 
long respectively without their caudal fins, 
and, as Stomias boa may attain the general 
aspect of the adult at a length of little more 
than 30 mm., it would seem that in the latter 
stages of its metamorphosis there must be 
either no increase in the length of the body or 
an actual decrease, if our suggested identifica
tion is correct.

Brauer (1906, pp. 46, 47) gives a key to the 
nine species of Stomias which he recognises. 
They are probably all fishes of very wide dis
tribution, but only one seems to have been 
recognised in the North-cast Atlantic.

STOMIAS BOA (Hisso).
S. ferox, Reinhardt (see Liitken, 1892).

Body very elongated and slightly com
pressed. Head 9| to 10|, depth of body about 
13 to 20 times in total length without caudal 
fin. A tooth of moderate size (liable to dis
appear in old examples) on each side of pre
maxillary symphysis, followed by a large curved 
tooth and several smaller teeth of varying 
size; numerous minute teeth on maxilla. 
About three large curved teeth near front of 
mandible with several smaller teeth between 
and behind them. D. 16-20, A. 18-22.
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Ventrals originating about three-quarters of the distance from 
snout to caudal origin. S iales mosaic-like, embedded in the skin, 
about 75-80 in a longitudinal series. Barbel about as long as 
head, ending in a slight swelling with a trifid tip. Photophores : 
opercular, one ; bran chiost egal, 12-16 ; jugular, 11-14 ; thoracic, 
46-51 ; ventral, 10-13 ; anal and caudal, 16-18 ; lateral, 58-65. 
Each scale bears a central pigmented spot, apparently luminous 
in function.

Colour : sepia-brown, darker dorsally ; the black lining of 
the body cavity can be seen through the overlying tissues. 
Scales and opercular integuments with a pearly lustre.

Attains a length of at least 308 mm. (12-2 in.) without the 
caudal fin.

The range of this species includes the Atlantic from North
west of the Hebrides (Collett, 1905) to the Cape of Good Hope 
(Brauer, 1906), and from Greenland to the New England 
coast; the Mediterranean; and the South Pacific (Peters, 
1876).

S. boa is a pelagic fish, whose normal habitat appears to be 
the open sea, probably beyond the 600 fathom line. Vaillant’s 
(1888) recorded capture of an example in a net which fished on 
the bottom in soundings not exceeding about 220 fathoms 
represents the most shoreward wandering known to us, and 
it has been taken in the Western Atlantic in very little deeper 
water. To judge from the number of examples taken by 
II.M.S. Research in the Bay of Biscay over soundings exceeding 
750 fathoms, this species must be abundant in that area. In 
the area explored by the Helga it has only been met outside the 
500 fathom line, and is probably more abundant over deeper 
soundings. Although the hauls taken were too few to permit 
of any generalisation we may note the failure of the Huxley 
(Byrne, 1907) to capture this species inside the 450 fathom line 
in the mouth of the English Channel.

So far as vertical distribution is concerned the absolute 
records are not numerous, but young and half-grown examples 
have been taken at night at the actual surface by the Helga 
and in nets fished open to the surface from 25, 50, 75, and 100 
fathoms by H.M.S. Research. By day the Research took 
similar examples in closing nets fished between 300 and 200 
fathoms and between 1000 and 750 fathoms.1

Over the Irish Atlantic slope it has not been captured at all 
frequently, but this may be in part due to the activity of the 
fish and their power of avoiding nets. The only large example 
was taken in a beam trawl, which, having failed to reach bottom, 
was functioning as a huge townet and took also a large 
Xenodermichthys socialis, another agile form which usually 
eludes the Helga's nets. The comparatively small size of the 
other examples of *5. boa taken by the Helga seems to point to 
the species being a normal, if not very common, denizen of the

1 See also Murray and Hjort (1912).
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area explored, which is not improbably shoreward of its principal 
habitat.

The actual records are :—
S. R. 139.—Townet, 200 fathoms.— One, 40 mm.*
S. R. 193.—Townet, ca. 600 fathoms.—One, 84 mm.
S. R. 272.—M. O. T., 75 fathoms.—One, ca. 77 mm.
S. R. 299.—Trawl, ca. 500 fathoms.— One, 207 mm.*
S. R. 364.—Mq.-T., 620-695 fathoms.—One, 36 mm.
S. R. 439.— A, fathoms.—One, 32 mm.*
S. R. 476.—M. O. T., 300 fathoms.—Two, 55 and 58 mm.
S. R. 484.—Trawl, 602-610 fathoms.—One, 308 mm.*
S. R. 485.—Trawl, 602-630 fathoms.—One, 46 mm.*
S. R. 496.—Mq. T., 473-500 fathoms.—One, 71 mm.
S. R. 499.—Sp. T., 666-778 fathoms.—One, 66 mm.
S. R. 503.—-A, Surface.—One, 41 mm.

A, 70-80 fathoms.— One, 42 mm.
S. R. 589.—M. O. T., surface.—Three, 42-45 mm.

M. 0. T., 550-600 fathoms.—Four, 30-38 mm.
S. R. 593.—M. O. T., surface.—Three, 56 mm.*
S. R. 805.—Trawl, 539-544 fathoms.—One, 180 mm.
S. R. 1237.—Townet, 50 fathoms.—One, 48 mm.

In the cases of specimens marked * the measurements are 
exclusive of the caudal fin.

The larvae referred to on p. 4 were taken at S. R. 449.— 
M. O. T., 700 fathoms.

The adult specimen from S. R. 484 is the largest of which we 
have seen a record. In the upper jaw it has a short curved 
tooth on each side of the symphysis, followed on the right side 
by a single large fang, and on the left side by a pair of large 
fangs, closely apposed, but neither obsolete nor loose. Posterior 
to them are three teeth of varying size in each jaw. In the 
lower jaw are a pair of short curved teeth on each side of the 
symphysis, followed by a rather large fang and four smaller 
teeth.

In the specimen from S. R. 299 there are only four conspicuous 
teeth on each side of the upper jaw, the second being the smallest. 
The central teeth appear to be wanting. In the mandible there 
are five rather large teeth on each side, with some small teeth 
centrally and others at the back of the larger side teeth.

The principal dimensions and characters of these two specimens 
are as follows :—

S. R. 299. S. R. 484.
Total length, without caudal fin 207 mm. 308 mm.
Length of head, without lower jaw 19 ,, 28 „
Length of barbel, including tentacles . . 23 „ 26 ,,
Horizontal diameter of eye 5 6*5 ,,
Greatest height of body . . 10-5 „ 23 ,,
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S. R. 299. S.R. 484.
Height of caudal peduncle 4 mm. 41 mm.
Length of pectoral fin 17 „ 25 „
Length of ventral fin 22 29 „
Length of base of dorsal fin 19 ” 27 „
Length of base of anal fin .. 19’5,, 32 „
Dorsal rays 19 17(?+)
Anal rays 21 or 22 19(?+)
Scales of lateral line 79 or SO
Scales in transverse row above lateral

photophores . . 6 11
Jugular photophores 11 11
Thoracic photophores 49 49
Anal and caudal photophores 17 13 + ?
Lateral photophores 61 60 or 61

The larger specimen h id lost its mucous epidermis. In the 
smaller specimen the epidermis was perfect, save for a small 
lesion (which also involved the dermis) on the back. Preserved 
in weak formalin, the epidermis formed a jelly-like sheath 
covering the whole animal, except the head and fins. Its 
thickness (which is not included in the measurements given 
above) was nearly 2 mm. on the back and about the same on 
the sides, becoming thinner at the ventrals and very thin on 
the caudal peduncle. On the ventrum it formed a keel, which 
attained a depth of 5 mm. midway between the pectorals and 
anal. Transferred to a solution of two parts alcohol and one 
part 5 per cent, formalin, the epidermis rapidly shrank and 
became opaque.

Genus LAMPROTOXUS, nov.

Form compressed and moderately elongate. A cord-like band 
of luminous tissue partially embedded in the skin forms a closed 
loop on the anterior part of each side of the body. Dorsal and 
anal with numerous rays opposite each other and near the caudal. 
Pectorals present, set very low. Ventrals set at about the middle 
of the total length without the caudal, but nearer to the head than 
to the caudal. Caudal with the dorsal lobe shorter than the 
ventral. Eye not longer than the snout. Teeth in the jaws widely 
separate and fang-like, an anterior fixed pair in each jaw followed 
by several smaller fixed teeth and by a few depressible teeth 
situate a little internally to the fixed teeth. Vomer toothless. 
Hyoid barbel very long and simple. Skin without scales. 
Suborbital photopho re large, photophores of lateral and 
marginal series small.

This genus is evidently allied to Grammatoslomias, but differs 
from it in possessing the singular luminous organ above described, 
and in the much longer barbel. We are not inclined to attach 
much weight to the latter character, but have ascertained from

1 Without skin.
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the authorities of the U.S. National Museum and Dr. Brauer that 
the type of G. dentatus and the material of closely allied forms 
taken by the Valdivia arc sufficiently perfect to make it cer
tain that none of them possessed any structure in the nature 
of the looped band of luminous tissue present in the Irish fish.

LAMPROTOXUS FLAGELLIBARBA (Holt & Byrne). 
Grammaloslomias flagcllibarba, Holt & Byrne (1910). 

Plate I.
Length of head about 5| in total length without caudal fin 

and a little greater than greatest height of body, which is 
about twice its greatest width. Eyes shorter than snout, 
about 8 in length of head and 2| in width of interorbital space.

Teeth slender and very sharp, their bases closely surrounded 
by the black epidermis. Those in upper jaw almost uniserial ; 
a non-depressible tooth about as long as eye at each side of sym
physis, this is followed by a much longer dcpressible tooth 
and one or two smaller depressible teeth on each side, all of 
which are in a line slightly internal to two smaller non-de
pressible teeth which lie in the intervals between the dcpressible 
teeth ; the posterior end of the maxilla is rough with minute 
teeth in a single series. On the mandibles there are anteriorly 
and corresponding to the anterior teeth in the upper jaw a pair 
of long non-depressible teeth ; behind these there are six de- 
pressible teeth diminishing somewhat in size backwards, and 
two non-depressible teeth lying in a line slightly external to the 
dcpressible teeth and situated behind the first and third teeth 
of the depressible series ; the points of the non-depressible 
teeth are somewhat outwardly directed.

Hyoid barbel stout basally, produced into a slender filament 
many times longer than the body. Pectorals placed close to
gether near the ventral margin, apparently devoid of any large 
detached ray; two of the rays short and fleshy, the remainder, 
of which one is anterior to the fleshy rays, slender.1 Ventral 
with about 7 slender rays, set a little nearer to the snout than 
to the caudal fin, their length about equal to the height of the 
body at their point of insertion. Dorsal with about 20 rays, 
its base a little shorter than the greatest height of the body, 
Anal with about 22 rays, its base a little longer that the greatest 
height of the body ; both fins with comparatively short rays 
set in rather conspicuous fleshy bases.

Height of caudal peduncle less than the length of the snout. 
Skin black, rather thick, with barely perceptible granulations.*

1 Tho fleshy rays are at present colourless, but may have lost their 
integument. The original condition and number of the slender rays is 
beyond conjecture. They are now represented by a fow hair-liko processes, 
which may be either tho true rays or portions thereof divided by fission.

2 Tho faint vertical markings present in allied Stomiatids did not become 
apparent until tho fish had been preserved in alcohol and formalin for 
some weeks.
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A group of grey luminous organs (looking like fungoid growths) 
at the hind angle of the gill cover, and another group below the 
origin of the band mentioned below. Other and smaller grey 
luminous organs sporadically scattered over the lower parts 
of the checks and the fore part ol the body. A thin band1 (of 
tissue similar in appearance to the organs above mentioned 
and raised above the skin after the manner of a scar or cicatrix) 
forms a long loop with acute posterior angle,3 extending be
yond the vertical from the insertion of the ventrals, its lower 
limb wider and boldly sinuous at its origin, the rest narrow and 
feebly sinuous. A large photophore behind and slightly below 
the eye, occluded by skin save for a narrow slit. Very small 
photophores, hardly visible externally, are present in lateral 
and marginal scries. Colour velvety black ; looped band pur
plish grey ; barbel grey.

Total length of type without caudal fin and lower jaw 
172 mm. (G-8 in.). Sex, male.

The only extant specimen was taken in a shrimp-trawl fished 
from the Helga on 12th November, 1909, at Station S.R. 858, 
51° 20' N., 11° 56'W., off the south-west coast of Ireland. 
The soundings were 730 fathoms, but the net never touched 
bottom, and probably did not go deeper than 700 fathoms.

Fam. STERNOPTYCHIDAE.

The members of this family show great diversity in external 
features, and especially in form, some species being very elongate 
and others extremely compressed and about as deep as long. 
In general terms it may be said that they agree with the 
Stomiatidae and differ from all other fishes in having the 
functional parts of the upper jaw chiefly formed by the maxilla 
and in possessing serially arranged photophores of a more or 
less complex type. They differ from the Stomiatidae externally 
in the arrangement of the teeth in the upper jaw ; the Sternopty- 
chidae never have the premaxillary teeth enlarged and more 
developed than the maxillary teeth as in the Stomiatidae; 
indeed the maxillary teeth of the Sternoptychidae are not 
infrequently larger than their premaxillary teeth. A further 
point of distinction may be found in the universal absence of 
a hyoid barbel in the Sternoptychidae.

The photophores vary much in different genera ; in most of 
the forms usually placed in the sub-family Gonostomatinae 
these organs seem to differ but little in structure and arrange
ment from the similar organs of the Stomiatidae, while in many 
Sternoptychinae the photophores appear to approximate in 
structure to those of the Scopelidae, except that they are so 
placed as to throw their light downwards rather than directly 
outwards. The simple marginal series of the Stomiatidae and

1 A description of tho structure of those organs will be found in 
Fisheries, Ireland, Sei. Invest., 1912, 11. [1913], see below.

2 On one side there is a short process posterior to the angle.
2
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Gonostomatinae may in the Sternoptychinae be divided into 
well-marked Thoracic, Ventral, Anal, and Caudal series (see 
Holt & Byrne, 1911), often separated from one another by 
comparatively wide intervals.

In habits the members of this family seem to vary almost 
as much as in structure. Some arc normal denizens of the upper 
strata of the deep sea, whose wanderings carry them sufficiently 
far into coastal waters to make them the occasional prey of 
shore fishes or to cause them to be cast upon the strand after 
storms ; others may certainly descend to and perhaps normally 
live at very great depths.

The later larval forms of all the species of Sternoptychinae 
below described are well known ; they arc all characterised by 
the comparatively early appearance of an opercular photophore 
and also of close set series of branchiostegal and thoracic organs, 
features which give these larvae a very characteristic appear
ance.

No Gonostomatine larvae have been identified with certainty, 
but we think that there can be little doubt that the “ Praescope ” 
larvae taken in the Bay of Biscay and Mediterranean (Holt 
& Byrne, 1907, and Page, 1910) are referable to some member 
of this sub-family. An early larva similar to and perhaps iden
tical with the “ Praescope ” larva is shown on Pl. II, fig. 4 ; 
this is the only larva of this type which wc have hitherto detected 
among the material collected by the Helga. The “ Praescope ” 
larva shows, at a length of about 15 mm., an opercular photo
phore and two closely apposed thoracic photophores which recall 
the similar structures in larval Sternoptychinae ; it is also 
notable for the prominent and forwardly directed eyes which 
are apparent at all known stages, a feature which is characteristic 
but not necessarily diagnostic. Beyond the fact that considera
tions of size make it practically certain that C. microdon is not 
the parent form, nothing definite can be said as to its parentage.

Fage (1910) has described a Mediterranean larva which bears 
a considerable resemblance to the “ Praescope ” larva, but is 
smaller at all stages ; as he justly remarks the presence and 
appearance of opercular, branchiostegal, and thoracic photo
phores at a length of 10 mm. give it a striking similarity to 
the larvae of Maurolicus. He refers this larva to Cyclothone 
and regards C. signata, Garman, as the probable parent; it 
might equally be the larva of C. microdon.

The following key includes all the genera at present recorded 
from our area : —

I. Body elongated; photophores small and inconspicuous, 
the marginal series continuous (Gonostomatinae).
A. Premaxilla and maxilla with a continuous series of

long pointed teeth set at fairly regular intervals and 
much smaller teeth in the intervals between them, 
Gonosloma.

B. Premaxilla with few teeth, maxilla with a closely set 
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series of teeth of moderate size which increase in size 
from the front backwards and have slightly larger 
teeth at more or less irregular intervals, Cyclothone.

II. Body very short or of moderate length, compressed; 
photophores large and conspicuous, the marginal series 
more or less distinctly divided into groups (Sternopty
chinae).

A. Depth of body more than 4 times in length without
caudal, no projecting neural or dorsal rays, Maurolicus.

B. Depth of body not more than twice in length without
caudal. Abdominal region passing more or less 
abruptly into caudal region.
i. About seven neural spines projecting in front of

dorsal fin and connected by membrane. Maxilla 
very broad, Argyropelecus.

ii. Neural spines projecting in front of dorsal fin and
fused into a thin bony plate terminating in a strong 
spine; a similar bony plate supported by projecting 
haemal spines fills the angle between the abdominal 
and caudal regions and bears the anal fin. Maxilla 
not very broad, Sternoptyx.

Genus GONOSTOMA, Rafinesque.

GONOSTOMA BATHYPHILUM (Vaillant).

Neostoma bathyphilum, Vaillant (1888). 
Cyclothone balhyphila, Goode & Bean (1895).

Fig. 3.—Gonosloma bathypliihim, 120 mm.

Body elongated and slender, its depth 7 to 9 times in total 
length (without caudal fin). Head 31 (in young) to 41 times in 
total length. Eye small and anterior in position, about 2-1 times 
in snout and 10 to 12 times in head. Cleft of mouth very wide ; 
premaxilla with teeth of moderate and varying size, maxilla 
with large teeth set at fairly regular intervals and smaller 
teeth in the intervals between them ; mandibular teeth similar 
to maxillary but smaller. D. 11-13, A. 21-23, originating 
opposite to one another. Adipose dorsal present. Scales absent. 
Photophores very small and inconspicuous in branchiostegal, 
lateral and marginal series : two conspicuous ventral photo
phores and one dorsal at base of caudal fin.

Colour deep velvety black. The skin is very adherent and is 
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retained by all the examples examined by us, even when very 
much damaged in capture.

Attains a length of about 6 inches (152 mm.). Young examples 
have a characteristically meagre appearance which is enhanced 
by the relatively large head.

Fig. 4.—Gonostoma bathyphilum, young. 50 mm. without caudal fin.

G. bathyphilum has been recorded from off the Azores, the 
Bay of Biscay, and the Irish Atlantic slope (Vaillant, 1888.. 
and Holt & Byrne, 1907).

Available evidence points to the probability of this species 
being a bathypelagic fish which does not ordinarily occur 
shoreward of the 600 fathom line. Examples were taken by 
H.M.S. Research in the Bay of Biscay in closing nets fished from 
1500 to 750 fathoms, and from 1500 to 1250 fathoms. Vaillant’s 
examples were taken in nets fished open from the bottom to the 
surface from depths of about 780 fathoms and upwards. The 
examples taken by the Helga were in nets fished open to the 
surface, one from the bottom in 602-610 fathoms, one from the 
bottom over soundings of 670-692 fathoms, one from 650-750 
fathoms over sounding of 860 fathoms, and one from about 700 
fathoms over soundings of 950 fathoms. These records arc :— 
S. R. 224.—M.O.T. 650-750 faths.—One, badly broken.
S. R. 449.—M.OtT. 700 faths.—One, 30 mm. ca. without caudal.
S. R. 484.—Net on trawl, 602-610 faths.—One, 50 mm., without 

caudal.
S. R. 1242.—Trawl, 670-692 faths.—One, 30 mm. ca. without 

caudal.

Genus CYCLOTHONE, Goode & Bean.*

CYCLOTHONE MICRODON (Collett).

Gonostoma microdon (Gunther).
Form elongated and slender ; depth of body 7-| to 8| times 

in total length (without caudal fin). Head 4| to 5 times in total 
length. Eye minute and anterior in position. Mouth very

i The absence of C. signata, Gann. (Brauer, 1906) from tho collections 
made by the Helga is remarkable, especially in view of the recorded 
occurrences of that species in the Mediterranean and neighbouring parts 
of the Atlantic (Fage, 1910; Zugmayer, 1911 ; Murray & Hjort, 1912). 
In view of the possibility that we had failed to distinguish this species 
from the young of C. microdon, we submitted the smaller examples 
which we had referred to C. microdon to Dr. Brauer, who has been good 
enough to examine them and confirms om* identification.
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wide; premaxillae short, with several small teeth and one or two 
larger ones ; maxilla with numerous small teeth closely set in 
a single scries and increasing in size posteriorly ; a few larger 
teeth at regular intervals.

Fig. 5.—Cyclothone microdon x 14.

D. 11-11, A. 16-21, originating opposite to one another. 
Scales large, very thin, and exceedingly deciduous.

Photophores small and inconspicuous in adult, more con
spicuous in young ; Opercular, 2 ; Branchiostegals, about 9 ; 
Laterals, 7 or 8, the posterior separated by an interval from the 
others ; iMarginals, 15—18 in front of and 12—16 behind the origin 
of anal fin.

Colour of adult dark sepia (sometimes almost dull black) to 
dark chestnut-brown (var. pallida, Brauer). Young examples 
arc semi-transparent, and the black lining integuments of the 
abdominal region show through their tissues. The skin is 
very delicate and generally more or less stripped off in the 
process of capture, leaving the fish semi-transparent (or 
yellowish after preservation) and sometimes spotted with pig
ment where small portions of the skin have adhered. Often 
skin and flesh alike have disappeared, leaving only the backbone 
and part of the head.

Attains a length of about 2| inches (60 mm.) without caudal 
fin.

The young seem to have attained the general form and propor
tions of the adult at about 15 mm. (without caudal), but the 
dark pigment is later in making its appearance. Females 
between 30 and 35 mm. long (without caudal) taken during the 
late spring and summer contained well-developed ova.1

The range of C. microdon is practically world wide, so far as 
existing records enable us to judge. Its vertical distribution is 
dealt with below.

We doubt whether it can be properly regarded as a shoaling 
fish, although it must occur at times in very large numbers 
within a limited area.

G. microdon has been taken at the following stations
S. R. 113. Towncts on lead, 600 faths.—Two, 50 and 27 mm. 
S. R. 139—A, 1000 faths.—Five, 32-45 mm.

1 This observation seems to conflict with those of Murray and Hjort as 
to the size at which <7. microdon attains maturity. Our examples have, 
however, been submitted to Dr. Brauer, who confirms our identification 
(sec footnote on p. 12).

3
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S. R. 140.— A and townet, 735 Paths.—Two, 34 and 24 mm.
S. R. 175.— A. COO faths.—Seven, 24-42 mm.
S. R. 197.—Townet, 300 faths.—One, broken. 

Townet, GOO faths.—One, 31 mm. 
A, 700 faths.—Four, 2G-45 mm.

S. R. 224.—M.O.T., G50—750 faths.—Sixteen, 25-50 mm.
S. R. 231.—M.O.T., 1150 faths.—Thirty-four, 23-58 mm. 

Townet, 600 faths.—One, 35 mm. 
A, 750 faths.—Eight, 30-40 mm.

S. R. 270.—M.O.T. 350 Paths.—Eleven, 23-38 mm.
S. R. 272.—M.O.T., 400 faths.—Three, 24-33 mm.
S. R. 282.— A, 700 faths.—Two, 34 mm.
S. R. 299.—Net on trawl, 500 faths.—Seven, 26-34 mm.
S. R. 328.—Net on trawl, 445-515 faths.—Two, 35 mm.
S. R. 330.—Net on trawl, 474-415 faths.—One, 28 mm.
S. R. 331.—Net on trawl, 610-680 faths.—One, 41 mm.
S. R. 336.—Net on trawl, 673-720 faths.—One, 38 mm.
S. R. 337.—M.O.T., 400-450 faths.—Four, 36 mm.
S. R. 352.—M.O.T., 700-750 faths—Nineteen, 27-52 mm.
S. R. 363.—Nets on trawl, 695-720 faths.—Four, 30-45 mm.
S. R. 366.—M.O.T., 400 faths.—One, 30 mm.
S. R. 387.—Net on trawl, 530 faths.—Two, 42 mm.
S. R. 397.—Net on trawl, 537-646 faths.—Three, 39-45 mm.
S. R. 400.—Net on trawl, 525-600 Paths.—One, 38 mm.
S. R. 401.—Nets on trawl, 690-660 faths.—Five, 39-44 mm.
S. R. 403.—A, 500 faths.—Two, 29 mm.
S. R. 439.— A. surface.—Two, 26 mm.
S. R. 449.—M.O.T., 700 faths.—Five, 25—45 mm.
S. R. 470.—M.O.T., 400-500 faths.—Two, 31-33 mm.
S. R. 476.—M.O.T., 300 faths.—Two, 38 mm.
S. R. 481.—M.O.T., 600-900 faths.—Two, 38-45 mm.
S. R. 484.—Nets on trawl, 602-610 faths.—Three, 40-54 mm.
S. R. 485.—Net on trawl, 602-630 faths.—Two, 33—43 mm.
S. R. 486.—Net on trawl, 600—660 faths.—Two, 30—42 mm.
S. R. 487.—Net on trawl, 540—660 faths.—Two, 40—52 mm.
S. R. 488.— A, 350—400 faths.—One, 30 mm.
S. R. 489.—Net on trawl, 720 faths.—One, 24 mm.
S. R. 494.—Net on trawl, 550—570 faths.—Two, 30—35 mm.
S. R. 496.—Nets on trawl, 473-500 faths.—Two, 28-43 mm.
S. R. 497.—Net on trawl, 775-795 faths.—One, 46 mm.
S. R. 498.—A, 500-600 faths.—Two, 38 mm.
S. R. 500.—Net on trawl, 625—666 faths.—One, 40 mm.
S. R. 502.—Net on trawl, 447—515 faths.—Three, 32 mm.
S. R. 589.—M.O.T., 550-600 faths.—Seven, 23—39 mm.
S. R.' 593.—Net on trawl, 670-776 faths.—Two, 33-46 mm.
S. R. 851.—M.O.T., 900 faths.—Sixteen, 30-53 mm.
S. R. 1175.—-M.O.T., 400 faths.—Eight, 30-35 mm.
S. R. 1237.—M.O.T., 450 faths.—Ten, 20-30 nun.
S R. 1241.—Net on trawl,—Four, 35-30 mm.

As the above list indicates C. microdon is abundant and widely 
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distributed over the Irish Atlantic slope outside the 400 fathom 
line ; shoreward of that line there is no record. It is worthy 
of remark that the species was not met with by the Huxley 
(Byrne, 1907) fishing inside the 450 fathom line at the mouth 
of the English Channel. The captures recorded in other parts 
of its range do not indicate any closer approach to land, with 
the exception of single examples taken by the Ingolf (Lutken, 
1898) and Investigator (Alcock, 1899) over depths of between 
250 and 300 fathoms.

The species may occur, though apparently very seldom, 
at the actual surface by night, and the records of both the 
Valdivia (Brauer, 1906) and the Helga show that it may 
occur in the superficial 500 or 600 fathoms of the open sea 
over much deeper soundings. The almost constant presence 
of small numbers of C. microdon in nets fastened to the back 
of the trawl in hauls taken in between 500 and 700 fathoms may 
cither indicate its constant presence near the bottom in such 
soundings or its occurrence in such numbers at a higher 
horizon that .a net hauled through such horizon inevitably 
meets a few examples ; our own inclination is towards the former 
view. The negative evidence supplied by the Helga is probably, 
in view of the nets used, of no great value, but we may note 
that at S. R. 272 it was present in M.O.T. fished from 400 
fathoms to the surface and absent in a similar net fished from 
75 fathoms to the surface ; at S. R. 282 it was present in A 
fished from 700 fathoms to the surface and absent from a similar 
net fished from 200 fathoms to the surface ; while at S. R. 337, 
476, 498 and 1237 it was absent from surface hauls taken by 
nets similar to those in which it occurred. Notwithstanding 
the small size of the nets used the constant absence of C. micro
don from nets fished by H.M.S. Research in the Bay of Biscay 
in the superficial 100 fathoms and its presence iii one haul 
from 250 fathoms to the surface and in a closing net fished from 
750 to 500 fathoms (see Holt & Byrne, 1907) seems worthy 
of remark.

On the whole, we think that the available evidence indicates 
that this fish is a normal denizen of depths of between about 
800 and 300 fathoms,1 ascending at times into higher horizons 
or even to the actual surface, and swimming in close proximity 
to the bottom at suitable soundings. Our inability to recognise 
the larvae of this species naturally calls for some remark: we 
can only suggest that they may normally swim at such consider
able depths as to be unable to withstand the strain entailed by 
being dragged to the surface. Whatever the reason, their rarity 
in comparison with the larvae and young of Scopelus glacialis and 
crocodilus, Maurolicus, and Argyropelecus is most remarkable.

The larva figured on Pl. II was discovered among a mixed 
lot of Maurolicus larvae from various hauls, so its actual proven
ance cannot now be traced.

1 Murray and Hjort (1912) arrive at. a very similar conclusion from an 
examination of the large material taken by the Michael Sara.
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MAUROLICUS PENN ANTI. Walbaum.

M. Muller i (Gm. Linn).
M. borealis (Nilsson).

M. amethystino-punclatus, Cocco.

Fig. 6.—Maurolicus Pennanti, 37 mm. without caudal fin.

Depth of body 4£ to 4j times in total length (without caudal) ; 
depth of caudal peduncle about 2j times in depth of body. 
Head 3| to 3| times in total length. Eye about 3" times in head 
and a little longer than snout. Premaxillae, maxillae, and 
mandibles with numerous small teeth. D. 9-12 ; adipose fin 
present; A. 8-11 + 15-18, originating under hinder part of 
dorsal, its rays divided into two groups. Photophores : Antor
bital, 1 ; Postorbital, 1 ; Opercular, 2 ; Branchiostegal, 6 ; 
Jugular, G; Thoracic, 11-12; Ventral, G; Anal, 15-18, the 
anterior displaced dorsally ; Caudal, 8-9 ; the latter three 
series each closely set and divided from one another by short 
intervals; Lateral, 9.

Colour silvery, back and top of head dark. Young examples 
or those which lose their integuments during capture are yellow
ish after preservation, but the photophores are adherent and 
do not readily strip off.

Attains a length of about 3 inches (7G mm.).
The smallest larvae collected by the Helga which appear to 

be referable to this species are not in a condition to admit 
of any useful description being given. At a length of about 
7 mm. (without caudal) the developing thoracic photophores 
first appear (PL II, fig. 1) and thereafter provide a ready means 
of identifying the larvae.

By the time a length of 8 or 9 mm. (without caudal) has been 
attained the larvae present the general appearance shown in 
Pl. II, fig. 2. The marginal fin has disappeared except in the 
regions occupied by the unpaired fins of the adult and the 
developing rays of the dorsal and anal fins are visible ; the 
ventral fins can usually just be detected. A closely set row of 
about 4 thoracic photophores is present and conspicuous, 
and the branchiostegal and one opercular photophore are also 
visible. Dark pigment is visible externally on the occiput, 
along the base of the anterior portion of the anal fin, and on the 
caudal peduncle ; the roof of the air bladder is also darkly
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pigmented. A larva at this stage has been figured by us

As development proceeds the thoracic photophores increase 
in number and the anal photophores begin to appear near 
the middle of the base of the anal fin; these are soon followed 
by the caudal and, a little later, by the ventral and jugular 
photophores. .

Bv the time a length of about 11 mm. (without caudal) is 
attained (sec Pl. II, fig. 3) the thoracic photophores as well as 
those on the head and operculum have almost attained their 
adult appearance, and the ventral, anal, and caudal scries are 
represented by widely separated groups each containing a few 
closely set photophores. The anterior photophores of the 
lateral scries begin to appear at about this stage, and there is 
a considerable increase in the dark pigment on the occiput and 
along the back between the dorsal and caudal fins.

The larvae at a length of 13 or 14 mm. (without caudal) have 
attained the general form of the adult; the majority of the lateral 
photophores have appeared, but the ventrals, anals, and caudals 
are still represented by smaller groups than in the adult, and 
these groups are separated from one another by very wide 
intervals.

At 15 mm. (without caudal) or even at a slightly smaller size 
traces of silvery pigment begin to appear, and by the time a 
length of about 20 mm. (without caudal) has been reached 
the photophores have attained the lull adult number and 
positions.

The range of JZ. Pennanti includes the North Atlantic from 
Norway to the Azores and from Massachusetts to the Gulf of 
Mexico, and the Mediterranean. M. australis, Hector, seems to 
be at most a variety of the Atlantic species.

M. Pennanti appears to be a shoaling fish.
On the Irish Atlantic slope its range extends into compara

tively shallow water, and the young have occurred in our 
collections shoreward of the 100 fathom line. Occurrences 
in nets fastened to trawls and in the trawl itself, as well as 
the large number taken on one occasion in a mid-water trawl 
fished almost on the bottom at depths of between 100 and 200 
fathoms, may indicate a descent very nearly to the bottom 
at the shoreward boundary of its habitat. Young and half
grown examples may occur abundantly at the surface (Byrne, 
1907), and larvae were taken in nets fished open by night from 
between 25 and 100 fathoms to the surface by H.M.S. Research 
in the Bay of Biscay. The finding of a large example in the 
stomach of a ling taken in a trawl beyond the 350 fathom line 
probably affords reliable evidence of a descent nearly to that 
depth. Records from deeper water are consistent with the view 
that M. Pennanti is normally a denizen of about the upper 
400 fathoms of the open sea, and may occur on or near the 
bottom shoreward of the 400 fathom line. Comparatively 
frequently, however, as appears from the records collated by
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Day (1880-84) and Smitt (1895). adults wander, even in some 
numbers, to the shores of North Europe, where they have often 
been found cast upon the beach.

This species has been taken by the Helga at the following 
stations:—
13. vii. 03.—Net on trawl, 120 faths.—Four, 9-18 nun.
S. R. 44.—Trawl and net on trawl, 116 faths.—Five, 11-15 

mm.
S. R. 145.—Net on trawl, 112 faths.—Four, 20-27 nun.
S. R. 146.—Net on trawl, 181 faths.—Three, 13-15 mm.
S. R. 197.— A, 700 faths.—One, 31 mm. 

Townet, 100 faths.—One, 23 nun.
S. R. 272.—M.O.T., 350 faths.—Ten, 12-22 mm.
S. R. 282.— A, 700 faths.—One, 15 mm.
S. R. 299.— A, 350-400 faths.—One, 22 mm.
S. R. 366.—M.O.T., 400 faths.—Three, 9 mm.
S. R. 383.—M.O.T., 143 faths.—About three hundred, 10-43

mm.
S. R. 386.—M.O.T., Surface.—Six, 25-34 mm.
S. R. 440.—Trawl, 350-390 faths.—One, 55 mm.1
S. R. 470.—M.O.T., 400-500 faths.—Sixty eight, 9-19 mm.
S. R. 476.—Townet, 50 faths.—One, 18 mm. 

M.O.T., 300 faths.—Over a thousand, 6-18 mm.
S. R. 481.—M.O.T., 600-900 faths.—Four, 15-20 mm.
S. R. 484.—Net on trawl, 602-610 faths.—Eighteen, 11—20

mm.
S. R. 485.—Net on trawl, 602-630 faths.—Two, 11-17 mm.
S. R. 488.—A, 350-400 faths.—Twenty-six, 14-19 mm.
S. R. 489.—Net on trawl, 720 faths.—Two, 14-16 mm.
S. R. 498.—A, 500-600 faths.—One, 15 mm.
S. R. 585.—Townet, 84 faths.—One, 10 mm.

Genus ARGYROPELECUS, Cocco.
Keys to all the described species of the genus have been 

recently given by Brauer (190G) and Regan (1908). Two 
species only are known to occur over the Irish Atlantic Slope, 
and these may be distinguished as follows :—

1. Preopercular spine single and directed downwards ; 
abdominal spines two, both slender, one directed downwards 
and one downwards and backwards. Teeth in mandible, some 
large and some small. Greatest depth of body about | length2 
(without caudal). A. Olfersi.

2. Preopercular spines two, one directed downwards and one 
backwards; abdominal ridge ending in a long, backwardly- 
directed, serrated spine, with a small backwardly directed spine 
above it. Teeth in mandible small and of nearly uniform size.

1 In stomach of a ling (Mofoa abyssorum).
2 Perhaps less in very large examples (over 60 mm. without caudal fin).
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Greatest depth of body only slightly exceeding | length (without 
caudal). A. hemigymnus.

Fig- 7-
a. —Argyropclicus Oljersi, young, 26 nun. without caudal fin.
b. —Argyropclccus hemigymnus, young, of the same length.

Like the Scopeli (see Holt & Byrne, 1911), all known species 
of Argyropclccus appear to be*truly oceanic fishes, pelagic in 
habit, and normally living in the upper strata of the deep sea. 
Unlike the Scopeli, however, the adults do not seem from their 
structure to be adapted for very rapid movement; and it is 
not improbably as a consequence of this structural difference 
that they are more frequently found floating at the surface in 
a dead or dying condition or cast ashore after stormy weather. 
At times A. Olfersi may wander, voluntarily or otherwise, into 
sufficiently shallow water to be devoured by cod or coalfish 
(Smitt, 1895; Collett, 1896). Gunther (1887) was the first to 
suggest that members of this genus may rise towards the surface 
by night and sink into deeper water by day, and this suggestion 
has generally been accepted as reasonable: there is some evi
dence of a diurnal fall and nocturnal rise in the case of pelagic 
fish-larvae and crustaceans, and we may well suppose that such 
predacious fishes as Argyropelecus conform to the movements 
of their prey. Adults have been taken in a living condition at 
the actual surface (Gunther, 1889 ; Collett, 1896) and in a closing 
townet between 100 fathoms and the surface, also by night 
(Holt & Byrne, 1907) ; we arc aware of nothing which points 
to the depth to which they normally descend, but should 
assume that this would not ordinarily exceed about 200 fathoms.1

1 See also Murray and Hjort (1912). Tho bulk of their individuals 
occurred in nets lowered to between SO and 275 fathoms.
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We are aware of nothing which points to a shoaling habit in 
these fishes, but they may undoubtedly occur in considerable 
numbers within a limited area. Assuming the correctness of the 
view already expressed by us (1911) that photophores are to 
be regarded primarily as recognition marks during the breeding 
season, it may well be that the upwardly directed eyes and the 
photophores so arranged as to be best visible from below may 
be correlated in Argyropelecus and its allies with normal move
ments in a vertical rather than a horizontal plane.

What little is known of their food points to their being essenti
ally predacious fish ; Collett (1896) mentions finding a Mauroli
cus about 50 mm. long in the stomach of an A. Olfersi, and we 
have found the remains of a small fish in an A. heniigymnus 
of a little over an inch in length. The resemblance in external 
form which they bear to Zeus (the John Dory) suggests that, 
like that fish, the Argyropeleci may hunt by stealth.

ARGYROPELECUS OLFERSI, Cuvier.

Length of body to ventral fins more than half total length 
(without caudal fin); depth of body at first dorsal spine about 
double its depth at origin of anal fin, and 1| to 1£ times in total 
length (without caudal). Head about three times in total length 
(without caudal). Eye 2£ to 24 times in head. A single fang
like tooth at angle of premaxilla, remaining teeth on premaxilla 
and maxilla small; a few teeth of large size on mandible with 
smaller teeth between them. Preopercular spine single and 
directed downwards. Two spines at posterior angle of abdomen, 
one directed downwards and one downwards and outwards. 
D. 9, A. 11. Adipose dorsal present. Photophores: Antorbital, 
1 ; Postorbital, 1 ; Opercular, 2 ; Branchiostegal, G ; Jugular, 
6 ; Thoracic, 12 ; Ventral, 4 ; Anal, 6 ; Caudal, 4, separated from 
the anals by an interval not exceeding § of the length of the 
latter group ; Laterals, 8, the two anterior higher than the others.

Dorsum, upper part of head, lower part of body in caudal 
region, and base of caudal fin dark sepia, colour elsewhere 
silvery in large examples. In small examples a greater or less 
extent of the caudal region is colourless and semitransparent 
(as in A. liemigymnus) and there is a colourless band on the caudal 
peduncle up to a length of about 30 mm. (without caudal).

Attains a total length of at least 99 mm. or about 3-9 in. 
(82 mm. without caudal), at which size the female is mature 
(see Collett, 1896).

Presumably the larvae of this species are in general similar 
to those of A. hemigymnus, but, as remarked in dealing with that 
species, the smallest larvae which we can refer to a definite 
species are about 8 mm. long (without caudal) ; at a length of 
13 mm. the young A. Olfersi can already be identified by the 
character of the preopercular and abdominal spines.

The range of A. Olfersi includes the Atlantic from the Cape of 
Good Hope to Norway and off the New England coast, and it 
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has also been taken in the open ocean between the Canaries 
and Brazil (Brauer, 1906). The Valdivia found this species 
in the Indian Ocean, and A. canimts, Garman, from the Pacific 
coast of Central America, is regarded by Regan as not entitled 
to specific distinction. We are unaware of any record from the 
Mediterranean, ami it is possible that this species is more truly 
oceanic in habit than A. hemigymnus, and that its occasional 
appearances over the Irish Atlantic Slope are the results of 
storms or abnormal currents and in no way indicative of its 
constant presence in that area.

The Helga records are as follows :—
S. R. 188.—Net on trawl, 3S0 faths.—One, 13 mm.
S. R. 197.— A, ca. 700 faths.—One, 26 mm.
S. R. 498.—A, 500-600 faths.—One, 14 mm.
S. R. 1243.—Trawl, 670-690 faths.—One, 48 mm.

[The measurements are exclusive of caudal fin.]

ARGYROPELECUS HEMIGYMNUS, Cocco.
Length of body to ventral fins about half total length (without 

caudai fin) ; depth of body at first dorsal spine about 2| times 
its depth at origin of anal fin, and about twice or slightly less 
in total length (without caudal). Head about 3 to 31- times 
in total length (without caudal). Eye 2} to 3 times in head. 
Teeth on premaxilla and maxilla small, on mandible very 
slightly larger and somewhat variable in size. Preopercular 
spines two, one directed downwards and the other backwards 
and outwards. Abdominal ridge ending in a long backwardly 
directed serrated spine, with a small spur-like spine above it. 
D. 7-8 A. 11. Adipose dorsal present. Photophores as in A. 
Olfersi, the Caudals separated from the Anais by an interval 
greater than the length of the latter group.

Upper part of head and abdominal region dark sepia ; 
remainder of abdominal region of body and head silvery’ 
Caudal region of body colourless and semi-transparent except 
for a dark band at base of caudal fin and a dark patch (some
times with silvery pigment) above anal fin. In smaller examples 
the silvery pigment is less developed and the colourless area 
comparatively larger.

Attains a length of about 50 mm. (2 in.) including caudal fin. 
The female is mature at a length of 40 mm. (Page, 1910).

The larvae of Argyropelecus have already been described and 
figured by Lo Bianco (1903), ourselves (1904), Brauer (1906), 
and Page (1910). Larvae between 5 and 6 mm. long, figured 
by Brauer, already show signs of the demarcation between the 
abdominal and caudal regions of the body, which is so charac
teristic of the adult, and have a single conspicuous photophore 
in the opercular region.

As growth proceeds other photophores appear and the ab
dominal and caudal portions of the body become more distinct ; 
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as in Maurolicus the thoracic photophores appear at a compara
tively early stage, and at about thc same time thc second oper
cular and the branchiostegal and jugular series become visible, 
and these are shortly followed by the anal and later by the 
caudal series, each of which are represented by two or three 
closely apposed photophores.

At a length of 6-5 to 7 mm. (without caudal fin) all the above- 
mentioned photophores, and sometimes thc anterior organs of 
the lateral series, can be detected. The marginal fin-fold still 
persists, but thc dorsal and anal fin-rays arc visible.

Fig. s._ Argyropdecus hemiyymnus, young. 8 min. without caudal fin.

At a length of 8 to 8| mm. (without caudal fin) the marginal 
fin-fold has disappeared except above thc ventral fins (which 
arc now visible) and the projecting neural spines have made 
their appearance. The thoracic photophores have attained their 
full number and one or two of the ventral scries are visible ; 
the two anterior laterals only are present and the anals and 
caudals arc still few in number and widely separated from each 
other and from the developing ventrals. Faint vestiges of 
silvery pigment can be detected in thc opercular region. The 
abdominal spines are visible but the lower one is not relatively 
nearly so large as in the adult and shows no sign of any serrated 
expansion (Fig. 8).

  Larvae at this stage are the smallest which we can identify 
with any reasonable certainty as referable to this species.

At a length of 10 mm. (without caudal) the serrations of thc 
larger abdominal spine are visible, and the characters both of 
this spine and of the preopercular spine provide a means of 
identifying the larvae, which arc now rapidly attaining thc pro
portions and appearance of the adult.

At a length of about 15 mm. (without caudal) the little fish 
have practically attained thc proportions of the adult.

A. hemigynvnus is found in thc Mediterranean and the Eastern 
Atlantic from the Azores to Norway ; in thc Western Atlantic 
from the Caribbean Sea to the longitude of Cape May (Goode & 
T3o hi 1895) It also occurs in thc Indian Ocean (Brauer, 
1906)’ and Bay of Bengal (Alcock, 1899), while Regan (1908) 
does not consider A. lleathi, Gilbert, from the Sandwich Islands, 
as specifically distinct.

The larvae taken by H.M.S. Research (II. & B., 1907) in the 
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Bay of Biscay were all taken in nets fished open to the surface 
from depths which in no case exceeded 250 fathoms.

The Helga records arc as follows :—
S. R. 193.— A, ca. 700 faths.—Five, 9-15 mm.
S. R. 197.— A. ca- 700 faths.—Two, 8 mm.
S. R. 212.—Net on trawl, 375—111 faths.—One, 15 mm.
S. R. 231.—31.0.T., 1150 faths.—One, 7*5 mm.
S. R. 270.—3I.O.T., ca. 350 faths.—Several under 10 mm.
S. R. 272.—3I.0.T., ca. 400 laths.—Several small and three, 

24, 22, and 21 mm.
S. R. 277.—Dredge, 550 faths.—One, 21 mm.
S. R. 321.—Net on trawl, 208-480 faths.—One, 23 mm.
S. R. 328.—Net on trawl, 445-515 faths.—One, 15 mm.
S. R. 337.—3I.O.T., 400-450 faths.—One, 9 mm.
S. R. 3GG.—3I.0.T., 400 faths.—Seven, 22 to 30 mm. and 

four, 8 mm. and under
S. R 401.—Net on trawl, 600 faths.—One 7 mm.
S. R. 488.— A> 350-400 faths.—Two, 9-10 mm.
S. R. 494.—Net on trawl, 550-570 faths.—One, 13 mm.
S. R. 497.—Net on trawl, 775-795 faths.—One, 11 mm.
S. R. 851.—M.O.T., 900 faths.—One, 2G mm.
S. R. 858.—Shrimp trawl, 700 faths.—Two, 23-26 mm.
S. R. 1175.—M.O.T., 400 faths.—One, 17 mm.
S. R. 1237.—M.O.T., 450 faths.—One, 26 mm.

[The lengths are in all cases exclusive of the caudal fin.]
These records appear to indicate that A. he migy Minus is a 

normal denizen of the Irish Atlantic Slope outside the 400 
fathom line.

STERNOPTYX D1APHANA, Hermann.

Fig. 9.—>8. diaphana, about 50 mm- without caudal fin, somewhat 
diagrammatic.

Greatest depth of body slightly less than total length (without 
caudal fin); length of head about 3 times in total length (without 
caudal). Eye about twice in head. Premaxilla, maxilla, and 
mandible with numerous very small teeth. Preopercular 
spine single and directed downwards. Two spines at posterior
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angle of abdomen, a larger pointing downwards and forwards 
and a smaller pointing downwards and backwards. D. 9-11, 
A. 13-14. Photophores : Postorbital, 1 ; Opercular, 1 ; Branchi- 
ostegal, 3 ; Jugular, 5 ; Thoracic, 10 ; Ventral, 3 ; Anal, 4, the 
anterior higher than the others ; Caudal, 4 ; the three latter 
groups widely separated from each other ; Lateral, 3.

Colour silvery, upper part of head, dorsum, lower part of 
body in caudal region, and base of caudal fin sepia.

Attains a length of about 50 mm. (2 ins.). The larvae of this 
species have been described and figured by Brauer (1906) ; in 
general features and development they resemble those of 
Argyropelecus, but the abdominal region is relatively deeper, 
and the ventral bony plate appears at an early stage.

In habits S. diaphana probably resembles Argyropelecus; 
it has on occasion been taken at the actual surface and. 41 possibly 
it may descend to or beyond the 100 fathom1 line during the 
daytime ” (Gunther, 1887). It has been found in almost all 
warm seas, but we are not aware of any record from the Medi
terranean. In all probability our area is considerably to the 
north of its normal range, and we are not aware of any other 
example taken north of 46° N. in the Eastern or about 44° N. 
in the Western Atlantic (Collett, 1896). The single example 
taken by the Helga was 45 mm. long without caudal and occurred 
at the very south of the area fished at S. R. 481.—M.O.T., 
600-900 faths., soundings, 920-1064 laths.

Fam. SALMONODAE.

BATHYLAGUS EURYOPS, Goode & Bean (1895). 
Bathylagus allanticus, Holt & Byrne (1906) nee Giinthcr.

Fig. 10.—B. euryops, young, 25 nun. without caudal fin.

The Helga collections include a number of specimens of 
Bathylagus measuring from about 18 to 158 mm. These we 
originally referred to B. allanticus, Giinthcr (1887), a species 
only known from the South Atlantic type, a damaged specimen 
measuring 6| in. (165 mm.) without the caudal fin. Compared 
with Helga examples, it is of rather robust form, but may 
probably have shrunk considerably in length as a result of 
preservation in alcohol. In the First Report of this scries 
(1906, Pl. I., fi"S. 3, 4) we described and figured the largest 
specimen then in our possession, 54 mm. without caudal fin, and

1 We suspect that “ 200 fathom line ” would be more accurate. See 
Murray and Hj ort (1912).
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in Fig. 10, above, we have depicted one of the smallest, which 
serves well enough to illustrate the youngest stages known to us.

Our largest specimen, 158 mm. without caudal, is in bad condi
tion, having lost nearly all its skin and much of its fins, but it 
is clearly considerably more slender in form than the type of 
B. atlanlicus, which is not very much longer.

A specimen of 137 mm. is in somewhat better preservation : 
its measurements are as follows : —
Total length without caudal fin . . . . . . 137 nun
Length of head . . . . . . . . . . 31-5 ,,

,, ,, snout . . . . . . . . . . 6 ,,
Horizontal diameter of eye .. .. .. 12 ,,
Width between eyes . . . . . . . . 10 to 7

,, ,, orbital ridges . . . . . . 8 to 3 ,,
Snout to dorsal fin . . . . . . . . GO ,,

,, ,, adipose ,, .. .. .. .. 118-5 ,,
,, ,, ventral ,, . . . . . . . . G9
,, ,, anal ,, . . . . . . . . 103

Height of body at insertion of pectoral fins . . 25
Width „ „ „ „ „ „
Height of body at middle of anal fin, including

basal ridge of fin .. . . •. •• 13-5 ,,
Height of caudal peduncle. . •• •• •• 8

The scale formula is illegible, except that six transverse rows 
cross the lateral line on the part of the body (immediately 
behind the head) equal to the length of the head. There are 
9 rays in the dorsal and 17 (including a minute spine in front) 
in the anal fin. Gunther counted only 13 anal rays in the type 
of B. atlanticus. Our specimen of 54 mm. has 15. In this 
character, as in the height of body relative to length and to 
length of head and the position of the dorsal fin, our specimens 
seem to agree with B. euryops rather than with B. atlanticus, 
and the bad condition of the skin in all prevents any valid esti
mate of scale formula. Goode & Bean’s figure shows the head 
obviously distorted by projection of the hyoid apparatus. 
The natural shape is probably throughout life much as in our 
figure in the First Report (190G). Comparing the proportions 
shown in that figure with the dimensions of the specimen of 
137 mm. it appears that as growth proceeds the postanal region 
becomes shorter relative to the length of the head, and in the 
position of the anus the specimen last named agrees with the 
diagnosis of B. euryops.

So far as we know 158 mm. (6} in.) without caudal fin is the 
greatest length recorded for the species. The colouration 
appears to be uniform indigo-black when the skin is perfect. 
Frayed specimens are mostly grey.

B. euryops is known from the American side of the North 
Atlantic from specimens taken in open nets at soundings ranging 
from 600 to over 1,300 fathoms.
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On our coast it has occurred, as appears below, in open nets 
fished at depths of 400 to 900 fathoms ; as most ol the captures 
were made in mid-water nets, its habit would seem to be pelagic.

List of captures by Helga :—
S. R. 282.—A, 700 fms.—One, 54 mm.
S. R. 363.—Net on trawl, 695-720 fms.—One, 137 mm.
S. R. 449.—M.O.T., 700 fms.—One.
S. R. 470.—M.O.T., 400-500 fms.—Two, IS and 10G mm.
S. R. 481.—M.O.T., 600-900 fms.—One, 20 mm.
S. R. 484.—Net on trawl, G02-G10 fms.—Two, 18 and 10G mm.
S. R. 489.-—Trawl, 720 fms.—One, 158 mm.
S. R. 498.— A, 500-600 fms.—One, 21 mm.
S. R. 589.-—M.O.T., 550-600 fms.—One, 20 mm.
S. R. 593.—Net on trawl, 670-770 fms.—Two, 15 and 22 mm.

MICROSTOMA sp.

Fig. 11-—Microstoma sp., 14-5 mm. without caudal fin.

The occurrence of specimens of Microstoma, too small for 
specific determination, was noticed in the Second Report of 
this series (1908, p. 53). Figure 11, above, represents a perfect 
example.

NOTE ADDED IN PRESS.

Sanza, 1912----“ R. Comm. Talassogr. Italiano.” Meinoria IX, X.
These memoirs, which reached us too lato for reference in the text, 

should be consulted as to the larvae of Stomias and Gonostoma.

4
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EXPLANATION OF PLATES.

Plate I.

Fig. 1.—Lamprotoxus flagellibarba.
Fig. 2.— ,, ,, , to show relative length-,

of barbel.

Plate II.

Fig. 1.—Maurolicus borealis, 7-5 mm. long without caudal.
Fig. 2.— „ „ 9
Fig. 3.— „ „ 11-5 ,,
Fig. 4.—Gonostomatinc larva “ II. 1 ” (possibly C. microdon), 

ca. 8 mm. without caudal.
Fig. 5.—Stomiatid larva “ II.3 ” (possibly S. boa), 36 mm. 

without caudal.



1.12. Pl.l.

J. Green del. Lamprotoxus flagellibarba
2.

Huth.LithV London.



I’. 12. Pl. II.

Hoth,Lith? London 

Fig5. 1,3 Maurolicus borealis.
Fig. 4?, Gonostomatine larva "H1". 
Fig. 5, Stomiatid larva ,H. 3 .

4?.



THE LUMINOUS ORGANS OF LAMPROTOXUS 
FLAGELLIBARBA.

BY

C. L. Boulenger.

Plate I.

Sections cut from a portion of the skin of this fish shoved 
parts of the “ looped band ” as well as a number of the smaller 
“ grey specks ” which arc described1 as sporadically scattered 
over the fore part of the body. Both kinds of organs present 
features similar to those described by v. Lendenfeld, Brauer, 
and other authors as ‘ luminous ’ and are most probably light
producing in function.

The sections of the grey specks show these to be luminous 
organs of a very simple type, without lens or reflectors. They 
vary somewhat in size and shape; the majority arc oval and are 
sunk into the skin for about half their height. The transparent 
cuticle of the body is continued over the outer face of the organ 
to form a cornea-like covering, whilst the embedded surface is 
backed by a dark pigment-layer continuous with that of the 
skin.

Each organ is of the nature of a small gland consisting of a 
small number of relatively large cells of pyramidal shape, 
arranged radially with their narrower ends meeting in the centre. 
There seems to be no central cavity. The protoplasm of the 
cells is filled with granules, the nucleus has an approximately 
central position.

The grey specks therefore seem to be luminous organs very 
similar to those described in many of the Stomiatidae, e.g., 
Idiacanthus fasciola Pct. (Cf. Brauer, Die Tiefsee Fisclie, 
II, Wiss. Ergcbn. Ticfscc-Exp. Bd. 15, 1908, p. G7, and Pl. 
XXVI, figs. 18-20.)

The “ looped band ” situated laterally on the anterior part of 
the body, although very different in shape, has a histological 
structure not very unlike that of the smaller organs which I 
have just described. The organ has the form of a long cord 
partially embedded in the skin and presenting an oval cross
section. It consists of a layer of tall epithelial cells and, as in 
the case of the small grey specks, is covered externally by trans
parent cuticle, internally by the pigment layer of the skin.

The layer of cells is somewhat folded so that when a transverse 
section is examined the latter do not occupy a perfectly radial 
position in all parts.

1 Holt & Byrne, Fisheries, Ireland, Sci. Invest., 1912, I, [1912], p. 9.

Fisheries, Ireland, Sci. Invest., 1912, II, [1913.]
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Each cell is narrow and of considerable height, whilst the basal 
part contains the nucleus and deep-staining clear protoplasm, 
the more proximal parts scarcely stain at all and are filled with 
secretion products. Towards the centre of the organ the cell 
limits are impossible to make out, and I am unable to say 
whether thc cells meet or whether a small cavity, filled with 
secretion, is present.

The shape of this organ seems quite peculiar, although its 
structure resembles that of certain of thc luminous organs 
described by Brauer, e.g., the band shaped organ which occurs 
below the eye in Dactyloslomias ater. A. Br. This organ possesses 
a similar folded epithelium of glandular cells which in this case 
surround a distinct cavity. (CL Brauer, l.c.,pl. XXVIII, fig. 5.)

EXPLANATION OF PLATE I.

Fig. 1.—Section of small luminous organ. The cavities at x 
are due to breakage of the section.

Fig. 2.—Part of transverse section of the looped band.

c., Cornea like covering of cuticle.
g.c., Gland cell.
g.e., Glandular epithelium.
p., Pigment layer.

Wt.P.335—S.50. 750. 8/12. B. &N.»Ltd.
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specific characters of great importance. For instance, in the 
two forms of Phascolosoma mulabile (p. 19), differing consider
ably in appearance and in the presence or absence of hooks 
on the proboscis, specific identity was clearly shown by the 
structure of the body-wall.

The present collection includes the following species 1:—
Sipunculoidea.

Sipunculus nudus, L.
Sipunculus norvegicus, Kor. & Dan. 
Physcosoma granulatum, Leuckart. 
Physcosoma abyssorum, sp. n. 
Phascolosoma vulgare, Blainville. 
Phascolosoma elongatum, Kef. 
Phascolosoma rugosum, sp. n. 
Phascolosoma mulabile, sp. n. 
Phascolosoma muricaudalum, sp. n. 
Phascolosoma bulbosum, sp. n. 
Phascolosoma procerum, Mobius. 
Phascolosoma constrictum, sp. n. 
Phascolosoma abyssorum, Kor. & Dan. 
Phascolosoma Johnstoni (Forbes). 
Phascolion strombi (Montagu). 
Aspidosiphon MUlleri, Diesing. 
Onchnesoma Sleenstrupi, Kor. & Dan. 
Onchnesoma squamatum (Kor. & Dan.).

Echiuroidea.
Echiurus abyssalis, Skorikow.
Thalassema Lankesteri, Herdman.
Thalassema Neptuni, Gaertner.

? Boneilia viridis, Rolando.

Priapuloidea.
Priapulus caudatus (Lamarck).

Geographical Distribution.
One of the most interesting facts which the present study 

has brought to light is the presence of a species of Physcosoma 
in deep water in the Atlantic. The centre of radiation of this 
genus is supposed to be near the Malay Archipelago, where 
the largest number of species is found, and they are now char
acteristic members of the tropical shallow-water faunas. 
Selenka (24, p. 2), commenting on the presence of Physcosoma 
granulatum in the Mediterranean, says that it probably found 
its way there from the Red Sea. However, as it is now known 
from the Azores, France, Norway, and the west and north

1 See complete list, including synonyms, on p. 41. 
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coasts of Ireland, this contention has lost its force. Moreover, 
it cannot be a species having a rapid power of dispersal, or 
how arc we to explain the remarkable fact of its absence from 
the south-west coast of England, where its present distribution 
would lead us to expect to find it. Six other species of this 
genus arc known from the Atlantic, but four of them also occur 
in the Pacific, and the other two are in the West Indian Islands. 
Of the six Atlantic species, five are present in the West Indian 
Islands, thus indicating their affinity with the Pacific fauna, 
and they probably passed to their present homes during a geo
logically recent submergence of the Central American region. 
The discovery of a species living in 700 fathoms off the coast of 
Ireland, a species which has very distinctive characters, though 
undoubtedly belonging to this genus, is, however, strongly 
against the theory of recent radiation from the Pacific. The 
members of this genus seem to have a strong preference for a 
habitat rich in lime. Physcosoma granulatum, the commonest 
Gephyrean on the west coast of Ireland, is especially abundant 
in limestone regions, or in Lithothamnion, whilst the new deep- 
sea species was found associated with the coral Lophohelia 
prolifera. It seems to me most probable that the genus is old, 
and of world-wide distribution, and that conditions of life 
in the coral islands of the tropical Pacific have been favourable 
to a secondary outburst of specific evolution. It is obvious 
that a high temperature is not essential for this genus, as the 
new species from 700 fathoms was living in water at a tempera
ture, probably quite uniform throughout the year, of 7-19° C. 
The minimum temperature endured by Physcosoma granulatum 
on our west and north coasts must be often lower than this in 
the winter.

The range of Echiurus abyssalis, Skorikow, previously known 
from three specimens found in the Mediterranean, has now 
been extended to the Atlantic. One hundred and eighty speci
mens of this species are included in the present collection.

The remaining species in the collection are such as might 
be expected to occur in the British area, though in some cases 
their range has been considerably extended. Besides the new 
species described, the following 5 species are added to the 
British fauna :—■

Sipunculus norvegicus, Kor. & Dan. 
Phascolosoma abyssorum, Kor. & Dan. 
Onchnesoma Steenslrupi, Kor. & Dan. 
Echiurus abyssalis, Skor.

? Boneilia viridis, Rolando.

Bathymetrical Distribution.
In the following notes, I am dealing only with facts elucidated 

by the study of the present collection of Irish specimens. Some 
former records of shallow water forms from great depths need 
verification in the light of our present ideas of specific values.
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Bathymetrical Range of the Irish Gephyrea.
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Bathymetrical Range cf the Irish Gephyrea.
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The table on pp. 4 and 5 shows at a glance thc bathymetrical 
range in Irish waters of all the species I have examined. The 
depths at which specimens have been obtained arc indicated 
by crosses. In cases where the depth at thc beginning differed 
considerably from that at thc end of thc haul, as frequently 
happens when dredging or trawling in deep water, thc cross 
indicates the mean of the two figures, and the possible extremes 
at which the specimens may have been captured are indicated 
by vertical lines.

The species obviously fall into two groups. Thc first group 
ranges from the littoral region down to about 100 fathoms, 
becoming rarer as this limit is reached. Thc second group ap
pears at about 300 fathoms and ranges down to unknown depths. 
The first or shallow water group is definitely associated with 
the sea-weed zone, and the varied nature of thc sea-floor in 
proximity to the coast. In thc area investigated, the bed of 
the sea in thc zone from 100 to 300 fathoms is almost ex
clusively formed of clean sand, poor in species and individuals. 
This stretch of sand forms an effective barrier between the two 
faunas. It seems probable that depth is in itself a factor of 
only secondary importance, the range of species being deter
mined chiefly by the nature of thc sea-bottom. There is no 
evidence that bathymetrical range is influenced by such factors 
as the temperature and salinity of the sea-water, at any rate 
within the limits of their variation in the area investigated.

Below 300 fathoms, the sea-floor changes, and once more 
supplies a favourable habitat for a diversified fauna. Deposits 
of mud and ooze predominate, whilst widespread associations 
of corals and sponges afford shelter and a solid foundation 
for a large number of species, which here attain the upper limit 
of their range.

A comparison of the number of specimens obtained, with 
the number of hauls of the trawl and dredge, indicates that the 
Gephyrean fauna, in the depths between 400 and 700 fathoms, 
is at least quite as rich in numbers as that found in shallow 
waters, and probably much richer in species.

The two species having the greatest amplitude, and 
passing from the shallow region to deep water, are Phascolosoma 
Johnstoni (Petalostoma minutum, Kef.) ranging from mid-tide 
mark down to 720 fathoms, and Aspidosiphon Mulleri, from 
13 to 450 fathoms. In the sandy zone, these two species live 
in Gasteropod shells or in crevices of limestone, a habit specially 
fitting them for a wide bathymetrical range. It is also of interest 
to note that these two species are extremely variable, and have 
given rise to great confusion and numerous synonyms.

Six species have been found between tide-marks, though 
none of them are confined to this region. Two of these, 
Physcosoma gramdatum and Thalassema Neptuni are absent 
from the east coast, but are very common and characteristic 
members of the fauna of the western littoral.
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Faunistic Notes.
It is only possible to classify very roughly the various types 

of habitat occupied by the Gephyrca, since they do not appear 
to be so sensitive to their immediate surroundings as some 
other groups arc. Beginning with the region between tide
marks, one finds that Grphyrea arc almost completely absent 
from the extensive stretches of clean sand. At the base of rocks* 
or near masses of Sabellaria alveolata, a few specimens of Phas~ 
colosoma vulgare may be found in the sand. If, however, there 
is any admixture of mud or coarse gravel, P. vulgare, P. 
elongalum, and P. J ohnstoni are frequent. In shelly sand and 
gravel, P. elongalum occurs. In the sand of Zostera beds P. 
elongalum often occurs in vast numbers, accompanied by P. 
vulgare and occasionally by Priapidus caudatus, if there is an 
admixture of mud.

Under stones on a rocky shore, one finds P. vulgare, P. 
elongalum, P. J ohnstoni, and Physcosoma granulatum. By 
breaking open pieces of limestone or schist, Thalasscma Neptuni 
and Physcosoma granulatum are generally found on the west 
coast. These species, together with P. vulgare and P. Johnstoni 
are abundant in the massive growths of Lithothamnion. P. 
Johnstoni is common in the roots of Laminaria, at low water.

In the partially submerged peat at Valencia Harbour, 
Thalasscma Neptuni is very common. Small specimens of 
P. elongalum may be found in the sand-binding seaweeds 
which occasionally cover the rocks.

Dredging over fine sand yields very poor results, an occasional 
specimen of P. procerum being the only capture. On this type 
of ground, however, shells and pieces of limestone are frequently 
occupied by Thalasscma Neptuni, Phascolion strombi, Aspido
siphon Mulleri, and P. Johnstoni. Shallow-water deposits of 
mud yield P. vulgare, P. elongalum, P. procerum, and Thal- 
assema Lankesleri. Below 300 fathoms, there is generally a 
zone of muddy sand, passing downwards into ooze, both forma
tions containing a large proportion of tests of Foraminifera. 
In these deposits, a large number of species flourish, including 
the following :—

The two species Physcosoma abyssorun and Aspidosiphon 
Milllcri were found associated with the coral Lophohclia prolifer a 
in deep water.

Several specimens of P. constrictum were found hiding between 
the sponge Pheronema and Ascidia tritonis, large specimens ol 
the latter being firmly attached to the sponge.

P. muricaudatum P. bulbosum
P. rugosum P. constrictum
P. mutabilc Sipunculus norvcgicus
Onchncsoma squamatum Onchncsoma Steenstrupi.
Echiurus abyssalis.
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A specimen of Physcosoma granulatum was found living inside 
the sponge Clionc cclata.

I am greatly indebted for the loan of specimens to the Rev. 
Canon Norman, the Directors of the Museums at Bergen, 
Stockholm, Berlin, Hamburg, Paris, Monaco, and the Stazione 
Zoologica, Naples. Professor Sluiter, Dr. Hutton and Mr. 
Arnold Watson have also assisted me with advice or material.

The present collection, including the type-specimens, will be 
placed in the Irish National Museum.

No attempt has been made in the Systematic Part to give 
the full synonymy of the species described. Several references 
have been given to standard works, so as to fix the identity of 
the species.

The numbers in Clarendon type refer to the List of References 
on p. 42.

SIPUNCULOIDEA.
Sipunculus nudus, L.

1884. Selenka, 25, p. 92.
1896. Shipley, 26, p. 412.

A single specimen was taken in Galway Bay. It was 140 mm. 
long.

Distribution.—-English Channel, North Sea, France, Florida, 
Mediterranean, Adriatic, Red Sea, Indian Ocean, Phil
ippines, Bismarck Archipelago, Japan. Th’*3 species was 
taken by the “ Porcupine ” in 1869 in 1263 fms., south 
of the Rockall Bank.

Locality.—A. 122—5 vi ’05. Galway Bay, soundings 12-25 
fms. Temperature at 25 fms., 12-3° C. Beam trawl, 
12-25 fms.—One specimen.

Sipunculus norvegicus, Koren and Danielsscn.
Pl. V, fig. 7.

1877. S.n. + S. priapuloides, Koren and Danielssen, 13, p. 123 
and 126.

1883. Phallosoma n. + P.p., Lev? ^en, 17, p- 268.
1896. S.p., Roule, 21, p. 473.
1899. S.p., Shipley, 27, p. 158.
1900. S.n., Sluiter, 30, p. 17.
1905. S.n. 4- S.p., Theel, 34, p. 52 and 54.
1906. P.p., Roule, 22, p. 65.

The 15 specimens of this species included in the collection 
vary from 12-83 mm. in length. They are very transparent, 
especially the smaller ones. The characteristic ridge which 
separates the smooth ‘ glans ’ at the posterior end of the body 
is well marked in the larger forms, but in the small ones it is 
indistinct or absent. The longitudinal muscles are in 22-23 
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bands. The retractor muscles are attached to only one or two 
of the longitudinal bands.

On the rectum the two racemose glands and the spherical 
diverticulum are quite easily seen. (Pl. V, fig. 7, b.)

The spindle muscle in front is connected by several roots 
to the same longitudinal strand of the body-wall to which the 
rectum is attached. It runs along the rectum and is connected 
with it by numerous delicate muscular fibres. The rectum is 
expanded near the anus, and just below the swollen part are 
attached two very slender muscle fibres which are fixed at 
their other ends to the bases of the two dorsal retractor muscles. 
The two racemose glands envelop these muscles where they 
join the rectum. Behind these glands there is a small spherical 
diverticulum on the rectum. The relation of these structures 
is plainly shown in fig. 7. The intestine is attached to the body
wall by numerous muscle fibres. One specimen, taken in 
November, had several eggs in the body-cavity. They are large 
and spherical, -45 mm. in diameter, with thick, finely reticulate 
walls.

I am inclined to agree with Theel (34, p. 56) and Roule (22, p. 95) 
in uniting the two species of Koren and Danielssen. The 
characters given by these observers as distinguishing the two 
forms are either non-existent or of doubtful diagnostic value. 
The chief characters which distinguish S. priapuloides from 
S. norvegicus are the greater size, the furrow on the ventral 
face of the ‘ glans ’ together with the interruption of the annular 
fold separating the 4 glans ’ from the trunk, and the presence of 
a small diverticulum and a pair of racemose glands on the 
rectum. As regards the latter character, I have found that the 
diverticulum and glands are present in all the specimens which 
I have examined. The structure of the ‘ glans ’ is very variable. 
The ventral groove is certainly not due to bad preservation, as 
Theel suggests, since it is more clearly seen in the best preserved 
specimens. The annular fold is very inconspicuous or absent 
in small individuals, and sometimes, when present, is entire 
and not accompanied by any ventral groove. These structures 
seem to develop as the animal approaches maturity, and I am 
of the opinion that *S. norvegicus represents an immature stage 
of S. priapuloides. It is unfortunate that the former name has 
priority, as it is somewhat misleading. Moreover, fully developed 
specimens agree much better with the original description of 
S', priapuloides. These cannot, however, be considered sufficient 
reasons for disregarding the law of priority, as Roule (22, p- $5) 
has done. lie used the name Phallosoma priapuloides as being 
the most appropriate, although his specimen agreed with 
S. norvegicus, in having a smooth ‘ glans ’ and uninterrupted 
annular fold. The diverticulum on the rectum was absent, 
but the two racemose glands were seen. He maintained that 
the two species were synonymous. Sluiter (30, Pl. I, fig- ') 
figures a specimen under the name 5. norvegicus, showing the 
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distinct groove on the ‘ glans ’ and an interrupted annular 
fold characteristic of *S*. priapuloides.

Distribution.—North Atlantic, in deep water ; Loyalty Islands 
(Shipley).

Localities.—
S. R. 172—5 xi ’04., 52° 2' N., 12° S' W., soundings 

454 fms., fine mud. Dredge.—One specimen.
S. R. 502—11 ix ’07. 50° 4G' N., 11° 21' W., soundings 

447-515 fms. Temperature at 500 fms., 8-8° C., 
salinity, 35-37 °/oo. Sprat net on trawl, 447-515 fms. 
—One specimen.

S. R. 752—17 v ’09. 51° 48' N., 12° 11' 30" W., sound
ings 523-595 fms., ooze. Temperature at 500 fms., 
8-9° C., salinity 35*43°/oo. Midwater-trawl, 523-595 
fms.—-Thirteen specimens.

Physcosoma granulatum (Leuckart).
1828. Phascolosoma granulatum, Leuckart, 16, p. 22.
1840. Sipunculus papillosus, Thompson, 37, p. 101.
1841. Syrinx papillosus, Forbes, 6, p. 247. 
1845. ? Syrinx granulosus, McCoy, 18, p. 272.
1877. Phascolosoma Lovenii, Koren and Danielssen, 13, p. 128.
1884. Phymosoma granulatum + P. Lovenii, Selenka, 25, p- 57 

and 79.
1905. Physcosoma Lovenii, Theel, 34, p. 50.

Non Phascolosoma papillosum, Koren and Danielssen 
(13, p. 138), Sluiter (30, p. 19), or Theel (34, p. 60).

This is the most characteristic littoral Gephyrean of the 
west coast of Ireland. It is very abundant under stones, in 
crevices of the rocks, and in Lithothamnion. It has not been 
found in the Irish Sea, but ranges along the whole west coast 
from Valencia Harbour on the south to Portstewart on the 
north coast of Co. Derry, where I found it in 1910 in large 
numbers. It has a characteristic Lusitanian distribution though 
it appears not to have been recorded from the south-west coast 
of England nor the west of Scotland. On the Norwegian coast 
a single specimen of this species was found by Koren and 
Danielssen at Bergen Fiord, at a depth of 50 fathoms, and named 
by them Phascolosoma Lovenii. According to Theel (34, p. 50), 
who has re-examined this specimen, the original description 
erred in several important points, such as the absence of hooks 
on the proboscis. Theel says : “ The idea is not altogether 
precluded, that a closer examination may prove that the 
animal in question is identical with another form of Physcosoma 
already known, e.g., the P. granulatum of Leuckart, which seems 
to have a very wide distribution in thc Mediterranean and the 
Atlantic.” A close comparison of P. granulatum with the de
scription of P. Lovenii fails to yield any differences of specific 



III. ’12. 11

value. There is a general agreement in the internal anatomy, 
and in thc structure of the skin, with its papillae and hooks.

This species seems almost confined to the region between 
tide marks, and only on two occasions was it taken below 
low-water mark (W.68, in 19-25| fms., and W.204, in 11 fms.). 
The former specimen was a young one, 15 mm. long when 
expanded, and the longitudinal muscles of the body-wall 
appeared to form a continuous sheath, and were not collected 
into distinct bands. This is probably a juvenile character, 
as it also occurred in other small specimens. One specimen was 
found (M.L. xvm) which had only two retractor muscles. 
Mature females, with thc body cavity full of eggs, were found 
in October and November.

Theel refers thc Phascolosoma papillosum of Koren and 
Danielssen to P. vulgare, Blv., apparently with good reason. 
He also considers the species of that name described by Thompson 
and Forbes (tom. cit.) from thc west coast of Ireland as con
sisting of old and deeply coloured specimens of P. vulgare. 
After considering the description of these writers, and the 
distribution of their species on the west and north coasts of 
Ireland, I am convinced that they were dealing with specimens 
of Physcosoma granulatum, which is by far the commonest 
littoral Gephyrean from that district. Moreover, Thompson 
and Forbes were well acquainted with the appearance of P. 
vulgare (their Syrinx Harveii). This contention is supported 
by the fact that specimens in the British Museum, labelled 
Phascolosoma papillosum, belong to Physcosoma granulatum.

The Phascolosoma papillosum, Thompson, of Sluiter (30, p. 19) 
is P. vulgare.

Thc Syrinx granulosus, described by McCoy (18, p. 272), 
from Roundstone, on thc west coast of Ireland, may be either 
Physcosoma granulatum or Phascolosoma vulgare, Blv.

Distribution.—West coast of Ireland, Norway, France (Roscoff,
Morgat), Azores, Mediterranean, Adriatic, Zanzibar ? 

Localities.—
Valencia Hbr., common. Ballyvaughan and Milltown 

Malbay, Co. Clare. Shores of Galway Bay (A. 87; 
A. 99 ; A. 103 ; Arran Islands, A. 120). Dogs Bay, 
Roundstone, in Lithothamnion.

Ballinakill Harbour (M.L. xvm ; L 297 ; L. 326).
Clare Island, in Lithothamnion. Dorinish Isd., Clew Bay.
W. 68—22 v ’09. Clew Bay. Beam trawl, 19—25^ fms.— 

One small specimen.
W. 204—20 vni ’ll. Clew Bay. Dredge, 11 fms.—One 

specimen in sponge Clione celata.
Blacksod Bay, shores of Mullet; very common, found on 

17 occasions.
Broadhaven Bay, one specimen. Doonecry and Inish- 

murray, Co. Sligo. Portstewart, Co. Derry, common.
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Physcosoma abyssorum, sp. n.

Plates I and II, fig. 1.

All previously described species of this genus have been found 
either in the littoral region or in comparatively shallow water 
The deepest records do not go below about 50 fathoms. A 
single specimen of a new species of this genus was taken in 
627-728 fathoms off the south-west of Ireland. The temperature 
of the water ranged from 8-22° C. at 600 fms., to 7-19° C. at 
700 fms. The members of the genus Physcosoma, which has its 
headquarters near the Malay Archipelago, are usually confined 
to shallow warm water. P. granulatum, Lcuckart, which is 
found in the north of Ireland and in the Bergen Fiord (as P 
Lovenii) is obviously able to endure a winter temperature very 
little above freezing point, but its summer temperature is con
siderably above that which P. abyssorum has to endure perman
ently. The present species, like so many others of the genus, 
was found in association with coral (Lophohelia prolifera) and 
it is probable that it, or other species of the genus, will be found 
in the coral associations in shallower water, which will link it 
bathymetrically to the other members of the genus.

The single specimen (Pl. I, fig. 1a) is greyish brown in colour. 
The trunk is cylindrical, tapering gradually towards the proboscis, 
whilst the posterior end is rounded. The total length of the 
body is 47 mm. The length of the trunk is 19 mm., of the 
proboscis 28 mm., of which a portion 9 mm. long is invaginated. 
The skin is very thick, and transversely wrinkled, and is covered 
with large and conspicuous papillae. The base of the proboscis 
is darker than the rest of the body, more wrinkled, and with 
more numerous papillae. Towards the tip of the proboscis the 
papillae decrease in size. On the mid-body they are paler in 
colour, and more scattered. On the tail, the papillae (Fig. 1c) 
are large and almost hemispherical, embedded in rugose 
layers of dark rust-coloured granules. They arc composed of 
large gland cells which converge to the tip of the papilla, where 
the common pore is surrounded by a ring of granules. If the 
cuticle is stripped off, the ectoderm can be plainly seen as a 
delicate layer of flat cells lying on the circular muscles (Fig. 1k). 
In this layer are embedded numerous large oval unicellular 
glands (Fig. 1d, a, fig. 1k, a) arranged in a regular manner. 
The tentacular disc, which is invaginated and difficult to 
examine, bears about 25 tentacles of various sizes. Beneath 
the disc is a smooth region, bounded below by a fold or collar. 
The proboscis bears 21 regular rows of hooks. The anterior 
and posterior rows are not so complete as those in the middle. 
The hooks are triangular, with long curved sharp points (Pl. II, 
figs. 1n, 1j). The upper corner of the base is rounded into a 
knob shaped process. At the lower corner of the base there 
are several granules. Alternating with the rows of hooks are 
rows of glands (Fig. In, a). These are deeply embedded in the 
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skin and are granular in appearance. A duct passes from them 
to the surface of the cuticle, where it appears like a circle or 
oval, containing 2-4 granules disposed in a ring. On the pro
boscis the skin is very rugose, having transverse wrinkles of 
fine rust-coloured granules alternating with rows of glands.

A longitudinal section of the body-wall on a level with the 
anus is shown in Fig. 1d. The total thickness varies from 
•45-6mm. The muscular layer is from ’ITS-’215 mm. thick, 
so that the greater half of the body-wall is formed by the 
cuticle. The latter has an outer layer which takes the stain 
deeply, and probably consists of hardened mucus. Beneath 
the cuticle is the ectoderm, a single layer of flattened cells 
(Fig. 1d, b, Fig. 1k), amongst which are seen a number of 
large unicellular gland cells (a). The layer of longitudinal 
muscles is twice as thick as the layer of circular muscles. The 
skin is bounded internally by a peritoneal epithelium (Fig. lD,f). 

The large papillae are seated with a broad base on the circular 
muscles (Fig. 1d) and are enveloped in a fold of the ectoderm. 
The gland cells forming the papilla are large and elongated, 
with more or less granular contents. They open into a small 
cavity near the tip of the papilla.

The grouping of the longitudinal muscles into separate strands 
which is so characteristic of this genus is not very well marked 
in this species, and is concealed by the thick and shining peri
toneal epithelium. When the latter is stripped off, the muscles 
are seen to be collected into about 18 longitudinal strands, 
which are most evident near the posterior end. In the probos- 
cideal region, they form an almost continuous layer.

The intestine (Fig. 1b) forms about 30 loops. Its wall is 
transparent and has about 14 longitudinal rows formed by 
masses of glandular cells (Fig. 1e). These rows have a wavy 
outline, and frequently anastomose. There is no diverticulum 
on the rectum. A thick spindle muscle is present, which is 
attached to the body-wall at the posterior end, and in front 
of the intestine (Fig. 1b, a, Fig. 1g, a). The rectum is firmly 
attached by spreading sheets and strands of muscles.

The retractor muscles of this species are of considerable in
terest. Apparently only two are present, as in Physcosoma 
Ruppellii (Grube), P. Weldoni, Shipley, and many species of 
Phascolosoma, etc. In these cases it is always stated that the 
two retractors are the ventral pair. An examination of the 
present species shows, however, that in the oesophageal region 
two pairs of muscles are present (Fig. If., and that each muscle 
posteriorly is formed by the union of a dorsal and ventral 
retractor on each side. The two muscles are attached posteriorly 
to the body-wall rather behind the mid-line between the anus 
and the tail. Each muscle is attached to two of the longitudinal 
strands of the body-wall. In the oesophageal region the ventral 
muscles are considerably thicker than the dorsal ones. Just 
before the intestine emerges from the muscles, the dorsal and 
ventral muscles of each side fuse to form a single strand, which 
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afterwards shows no sign of its double origin, even where it 
joins the body-wall except that it is attached to two longitudinal 
strands.

There is a large pair of eyes on the brain. The vascular 
system (Fig. 1f, a) is very reduced and shows as a slender 
yellow vessel on the dorsal side of the oesophagus.

There is a single pair of nephridia, of a deep rust colour. 
The basal portion is inflated, and attached by muscle-fibres to 
the body-wall. The distal portion is slender, and quite free. 
The internal opening is surrounded by a folded membrane. 
The external openings are situated in front of the anus.

There are no structures in this species which can be definitely 
correlated with its environment in deep water. The reduction 
of the retractor muscles to a single pair, and the simplicity 
of the vascular system, are on the whole, however, more frequent 
in deep water species than in those from shallow water.
Locality.—

S. R. 504—12 ix ’07. 50° 42' N., 11° 18' W. Tempera
ture at 600 fms., 8-22° C., salinity 35-53°/oo ; at 700 
fms., 7*19° C. Beam trawl, 627-728 fms.—One 
specimen, with coral.

Phascolosoma vulgare, Blainviile.
1841. Syrinx Harveii, Forbes, 6, p. 249.
1845. ? Syrinx granulosus, McCoy, 18, p. 272.
1877. Phascolosoma papillosum, Thompson, • Koren and 

Danielssen, 13, p. 138.
1885. Golfingia Mclntoshi, Lankester, 15, p. 469.
1892. Phascolosoma Sanderi, Collin, 4, p. 177.
1900. Phascolosoma papillosum, Thompson, Sluiter, 30, p. 19. 
1905. P. vulgare + P. papillosum, Theel, 34, p. 60.

This species is commonly distributed all round Ireland, 
ranging from the middle littoral region down to 60 fathoms. 
Young specimens, and those from deep water, are frequently 
very transparent. There is great variation in the size of this 
species, the largest attaining a length of 150 mm., whilst a female 
specimen from Tralee, with the body cavity full of eggs had a 
trunk only 9 mm. long. A specimen dregded in 60 fms. (S. R- 
1153), 27 mm. long, had a very transparent skin. The proximal 
hooks were very small, whilst those at the tip of the proboscis 
were unusually large.

This species is frequently to be found in the lower half of the 
littoral zone, in the sand of zostera beds, and in sand and gravel 
with a certain admixture of mud. It is also frequently dredged in 
mud.

Sexually mature specimens were found in April.
This species presents such wide diversity in its external 

appearance that it is not surprising to find a long list of synonyms. 
It was first recorded from the British Isles by Forbes (6, p. 249) 
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as Syrinx Harveii. In 1885, Lankester (15, p. 469) described a 
specimen dredged in 10 fathoms in St. Andrew’s Bay, for which 
he created a new genus Golfingia. From a consideration of the 
text and figures, I have no doubt that the specimen is only 
a strongly contracted form of Phascolosoma vulgare. The 
corneous rings surrounding the base of the proboscis and on 
the tail, are always present in this species in a more or less 
developed condition, as may be seen in many of the published 
figures (Forbes, 6, p. 249 ; Theel, 35, Pl. I, fig. 1). I have 
examined several specimens closely resembling in this respect 
the figures given by Lankester. The so-called pinnate tentacles 
are formed either by the unequal contraction or the unequal 
growth of the tentacular disc and crown, which causes it to be 
thrown into folds. In all other characters, such as the structure 
of the skin, hooks, and internal organs, Golfingia corresponds 
closely with P. vulgare. The ‘corneous spike ’ on the tail, 
is merely the contracted posterior part of the body-wall. The 
type of Golfingia is now in the Natural History Museum, London, 
where I had the opportunity of examining it. Unfortunately 
it is in a very fragmentary condition, but, so far as I could see, 
it showed no differences from certain forms of P. vulgare. The 
systematic position of Golfingia elongata, Verrill (39, p. 670), 
is only vaguely defined by the brief description of the author. 
It might possibly be a species of Aspidosiphon.

The Phascolosoma Sanderi described by Collin (4, p. 177) also 
appears to be the form of P. vulgare with similar well-developed 
corneous areas at the base of the proboscis and on the tail. 
The types of this species were kindly submitted to me by the 
Director of the Berlin Museum, and they showed no differences 
of importance from typical specimens of P. vulgare.

Theel has shown (34, p. 62) that the P. papillosum, Thompson, 
of Koren and Danielssen (13, p. 138) is really P. vulgare, and 
Sluiter tells me (in lit.) that the specimens he named P. papil
losum, Thompson (30 p. 19), also belong to this species.

The Syrinx granulosus of McCoy (18, p. 272) is most probably 
this species, though it may possibly be Physcosoma granulatum, 
Leuck.

Distribution.—British Isles ; European shores of the Atlantic ;
Greenland ; Azores ; Mediterranean ; Red Sea ; Singapore 

Localities.—
Killary Harbour, 15 fms., 12 vn ’90. R.D.S. Exp. St. 73. 
Lough Swilly, 1900. Off Bray Head, Co. Wicklow. 
Bofm, CLXXXIII—11 vm ’00—One specimen.
Bofm, CCXXXIV—9 x ’00. Sh. coll.—Two large 

specimens.
M.L. VIII—5 ii ’01, Ballinakill Hbr., Sh. coll.—One 

specimen.
M.L. Lila—22 vn ’01, Ballinakill Hbr., Dredge, lj-2 

fms.—One specimen.
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On oysters from Tralee, 6 iv ’03—One small specimen.
L. 283—19 i ’04, Ballinakill Hbr., Sh. coll.—Two

specimens.
L. 326—1 iv ’04, Ballinakill Hbr., Sh. coll.—Six specimens. 
A. 120—20 v ’05, Aran Is., Sh. coll.—Two specimens.
S. 363—20 ii ’06, 18| miles S.W. by W. of Isle of Man ; 

Beam trawl, 35-36 fms., in mud.—One specimen.
R. 30—17 viii ’06, miles S.E. by S. of Mine Head ;

Sand grab, 39 fms.—One specimen.
S. 553—16 viii ’07, 10 miles E. of Bailey Lt. ; Trawl,

41-52 fms.—Two specimens.
S. 597—6 ii ’ll, off Co. Wexford ; Dredge, 7|-8 fms. 

Common in old oyster shells and masses of Sabellaria 
spinulosa.

S. R. 1153—13 v ’ll. 30 miles S. of Co. Cork ; Dredge, 
60 fms.—One specimen in sandy mud.

Annagh Is., Westport Bay, 19 viii ’09., Sh. Coll.—Three 
specimens.

W. 108—25 viii ’09. Clew Bay ; Dredge, 4 fms.—One 
specimen.

W. 146—16 viii TO. Inishlyre Roads, Clew Bay; 
Dredge, 2-4 fms.—One specimen, in corallines.

Blacksod Bay, shores of Mullet. Collected on nine 
occasions, 1909-1911.

W. 248—3 in T2. Lough Swilly.—Three specimens in 
coarse sand.

W. 263—23 viii ’12. Valencia Harbour, off Cable station. 
Dredge, 2|-4| fms., mud.—One specimen.

Phascolosoma elongatum, Keferstein.
1845. Syrinx Forbesii + S. tenuicinctus, McCoy, 18, p. 273. 
1853. Sipunculus punctatissimus, Gosse, 7, p. 125.
1900. Phascolosoma pellucidum, Kef. Shipley, 28, p. 189.
1903. P. teres, Hutton, 9, p. 29.
1905. P. e., Théel, 34, p. 62.

In certain places this species occurs in very large numbers. 
It is especially abundant in the sand of zostera beds, where it 
is the characteristic Gephyrean. It is also frequent in muddy 
sand. There are very few records of this species on the east 
coast of Ireland.

In 1900, Shipley (28, p. 189) recorded Phascolosoma pellucidum, 
Kef., as occurring abundantly in zosteni beds. A number of the 
specimens were sent to me by Dr. Allen. They arc typical ex
amples of Phascolosoma elongalum, Kef.

In 1903, Dr. Hutton (9, p. 29) described a new species, 
Phascolosoma teres, from two specimens dredged in 60 fathoms 
in the Firth of Clyde. These specimens have been placed at 
my disposal for examination by Dr. Hutton. They appear to 
be small and strongly contracted specimens of P. elongalum. 
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They agree with thc latter species in having (1) no papillae, but 
only flat glands on thc skin, (2) a similar number of tentacles, 
about 15, (3) hooks of a similar structure and arrangement on 
the proboscis, (4) four retractor muscles. Hutton says that the 
right nephridium is much larger than the left one. In the 
specimen I examined, thc difference between the two nephridia 
is small, and probably due to unequal contraction. The sharply 
delimited posterior portion of the body and the arrangement 
of thc intestine arc also characters produced by thc intense 
contraction of thc circular muscles of the body-wall. I have 
examined numerous specimens of P. elongatum showing a similar 
condition, and it is very common in individuals of this species 
which arc killed quickly.

The two species Syrinx Forbesii and 5. tenuicinctus described 
by McCoy (18, p. 273) from the west coast of Ireland, almost 
certainly belong to this species. They have both smooth cylin
drical bodies, without papillae. I have examined specimens 
in thc British Museum, labelled ‘ Phascolosoma tenuicinctus 
and they undoubtedly are referable to P. elongatum. The 
Phascolosoma Forbesi of Baird was referred to this species by 
Selenka (25, p. 24) after examination of a specimen in thc 
British Museum. He expresses doubts whether McCoy’s species 
belong to P. elongatum or P. vulgare, but the absence of papillae 
points to P. elongatum. There seems to be nothing to distinguish 
the Sipunculus punctatissimus, Gosse (7, p. 125), from this species.

This species ranges in Irish waters, from the littoral region 
down to about GO fathoms.

Distribution.—This species has a somewhat restricted range. 
It has been recorded from the British Isles, Sweden, 
North Sea, north and west coasts of France, and the 
Mediterranean.

Localities.—
Roundstone, 7 vi ’90.—One specimen.
Mulroy Bay.—Four specimens.
A. 17—28 vi ’04. Galway Bay. Dredge, 1—1| fms.— 

Two specimens.
R. 30—17 viii ’0G. 9| miles S.E. by S. of Mine Head. 

S. Grab, 371—39 fms.—One specimen.
R. 31—17 viii ’06. 6 miles S.E.S. of Mine Head. S.

Grab, 29 fms.—Two specimens.
W. 147—1G viii TO. Inishlyre Roads, Clew Bay. Dredge, 

5 fms., in mud.—Two specimens.
S. 594—6 ix TO. Dundrum Bay. Shrimp trawl, 10f-12

fms., in sand and shells.—One specimen.
W. 175—16 ii ’ll. Valencia Hbr. shore collecting in 

sand of zostera bed.—Very common.
S. R. 1153—13 v ’ll. 30 miles S. of Co. Cork; Dredge, 

GO fms., in sandy mud.—Two specimens.
Blacksod Bay, shores of Alcillct. Collected on 8 occasions, 

1909-1911.
2
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W. 256—6 in ’12. Lough Swilly, shore collecting.— 
Four specimens in sand-binding seaweeds.

W. 263—23 viii ’12. Valencia Harbour, off Cable station. 
Dredge, 2£—4| fms., mud.—One specimen.

Phascolosoma rugosum, sp. n.

Plate II, fig. 2.
Two specimens of this new species were obtained. The 

description is drawn up from the larger and earlier one (S. R. 
331), and afterwards those points are noted in which the second 
specimen differs.

The proboscis is invaginated for a distance of 2 mm., and its 
total length from the anus to the tentacular crown is 8-5 mm. 
From the anus to the posterior extremity is only 5 mm., giving 
a total length of 13-5 mm. The backward position of the anus 
and the breadth of the proboscis are very characteristic. The 
body is rounded behind (Fig. 2a), somewhat rectangular in 
outline behind the anus. In front of the latter, it gradually 
grows narrower, but the width of the proboscis still remains 
about | of that of the trunk. The colour of the animal in life, 
and also after being in spirit, is a very light grey, and the delicate 
transverse and longitudinal ridges and furrows of the cuticle 
give it a rugose appearance, hence the specific name.

The papillae on the skin are inconspicuous and not very 
numerous. They arise from a large oval base which lies on the 
outer muscular layer of the body-wall (Figs. 2c, d, e). 
They vary considerably in shape, as shown by the figures. 
The long slender ones are especially numerous on the tip of the 
tail, but they also occur sparsely on the trunk (Fig. 2d). In 
sections of the body-wall (Fig. 2e) the papillae are seen to be 
flask shaped. The papillae near the tip of the proboscis are of 
quite a different appearance (Fig. 2c). They seem to terminate 
distally in a flat disc which shows concentric striations.

Behind the tentacles the proboscis is studded with a number 
of small hooks, which are not arranged in rows. These hooks are 
curved, with broad bases and sharp points (Fig. 2c). They 
decrease in size from the front backwards. Papillae are scattered 
amongst the hooks. The proboscis is retracted, and the tentacles 
can only be seen with difficulty. They are about 12 in number.

There are four slender retractor muscles (Fig. 2b). The dorsal 
pair are attached just behind the anus, the ventral pair about 
half way between the anus and the tail. The intestine is free 
behind. It forms an irregular spiral consisting of 13-16 loops. 
The end of the rectum is enveloped in a meshwork of muscular 
fibres. No vascular system could be seen.

The two nephridia open to the exterior in front of the anus.
In transverse section the body-wall is very thin (Fig. 2e), 

varying from -035--060 mm. The muscular layer is only *015- 
•020 mm. thick. The cuticle is about 2| times as thick as the 
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muscular layer. Under the cuticle can be distinctly seen the 
epidermal layer, the nuclei of which stain deeply. The longi
tudinal muscular layer is thicker than the circular layer, and is 
bounded internally by the delicate peritoneal epithelium. 
The papillae arc flash-shaped, with flat bases, and the neck 
projects beyond the cuticle.

The second specimen obtained (S. R. 1004) is rather smaller, 
and the skin is a little darker, otherwise it resembles the first 
specimen in appearance. The papillae of the skin arc a little 
longer and more bulbous. The hooks on the proboscis are more 
numerous, larger, and with sharper points. The internal struc
ture agrees closely with that of the first specimen.

This species belongs to the ‘ vulgare ’ group, characterised by 
the possession of four retractor muscles, hooks on the proboscis, 
and papillae on the skin. It is distinguished from all other 
species by the structure of the skin and papillae, the general 
aspect and shape of the body, the posterior position of the anus, 
etc.
Localities.—

S. R. 331—9 v ’06. 51° 12' N., 11° 55' W. Mosquito- 
net on trawl, 610-6S0 fms., ooze.—One specimen.

S. R. 1004—12 viii ’10. 51° 22' 30" N., 11° 44' 30" W., 
soundings 641-636 fms., fine sand and coral. Tem
perature at 630 fms., 7-12° C., salinity 35*46° 
Beam trawl, 641-636 fms.—One specimen.

Phascolosoma mutabile, sp. n.
Plate III, fig. 4.

Four specimens of this species were found at two stations 
in deep water, off the south-west coast of Ireland. As they 
differ in several respects, it will be preferable to describe them 
separately.

The type-specimen (S. R. 335) is broadly fusiform in outline 
(Fig. 4a), with bluntly rounded posterior end. The trunk 
merges gradually into the proboscis. The total length is 43 mm., 
of which the proboscis comprises 20 mm. The skin is thick and 
opaque, covered with fine wrinkles, and the cuticle is deeply 
coloured with dark brown pigment. The anal and nephridial 
pores are plainly indicated by pale areas. Papillae are scattered 
over the whole skin, but, except on the tail, they are short and 
almost spherical (Fig. 4c), and are only visible under high 
magnification. They arc most numerous at the posterior end, 
where they are 4-6 times as long as broad. Some distance 
behind the tentacular crown there is a narrow band of scattered 
and inconspicuous hooks (Fig. 4e). They are narrow, pointed, 
and deeply grooved in front view. There are only about 80 of 
them altogether.

The tentacles are well developed, about 52 in number. As 
the disc in the type-specimen is invaginated and difficult to see, 
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the figure and description of the tentacles arc drawn from one 
of the other specimens (see below).

Fig. 4g shows a longitudinal section of the body-wall 
from the posterior end of the body. The cuticle is nearly twice 
as thick as the muscular layer. Its outer rugose layer is thick, 
and full of dark granules of pigment. The internal layer of 
longitudinal muscles is only a little thicker than the external 
circular muscles. The glands arc flask-shaped, with rounded 
bases and long slender necks, which project well beyond the 
cuticle.

The inner surface of the body-wall has a pearly lustre. The 
intestine (Fig. 4b) is slender, consisting of about 24 closely 
wound loops. It is free behind. The rectum has no diverticulum 
and is covered near its terminus with a flat sheet of muscle. 
It is also attached to the body-wall by a long slender muscle 
which has two roots. Two other slender muscles originate 
from the middle of the intestine and arc attached to the two 
ventral retractor muscles. These are shown in Fig. 4b. A few 
other slender strands of muscle connect the intestine to the 
body-wall and ventral retractors.

There are four retractor muscles of approximately equal 
thickness. The anterior pair are attached to the body-wall at 
about a quarter of the distance from the anus to the posterior 
end. The ventral pair are attached about half-way between 
the dorsal pair and the posterior end. The space between the 
two pairs of retractors is much greater than in P. vulgare. The 
two nephridia are attached to the body-wall only near their 
external openings, which are situated some distance in front of 
the anus.

The three other specimens obtained from an adjacent locality 
(S. R. 334) differ from the type, and agree with each other in 
several points, so that it is probable that they represent the 
typical condition. The skin is pearly grey in colour, and not 
pigmented. The closest search failed to reveal any hooks on the 
proboscis. The absence of hooks in these specimens cannot be 
held as a character of specific value, when one considers how 
few they are in the type.

Sections of the skin reveal exactly the same structure as 
shown in Fig. 4g, whilst the internal anatomy is in close agree
ment. These specimens agree with P. margaritaceum (Sars), 
in having four retractor muscles, no hooks, and well-developed 
tentacles, but differ markedly in the structure of the body-wall. 
For comparison, I give a figure of a longitudinal section of 
the skin from the posterior end of the body of a specimen of 
P. margaritaceum from Greenland (Pl. II, fig. 3). It will be 
seen that the proportion of the various layers in the body-wall, 
and the structure of the papillae, are quite different.

One of the specimens from station S. R. 334 had its tentacles 
fully expanded (Fig. 4f). The structure of the tentacular disc 
agrees closely with one of the figures given by Theel for P. 
margaritaceum (Theel, 34, Pl. XIV, fig. 194). There arc about 
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54 tentacles of various sizes. Beneath the tentacular crown 
is a smooth area, below which is a prominent fold, or collar.

This species belongs to the ‘ vulgare ’ group. It resembles 
P. profundum, Roule, in many points, but differs in having more 
numerous and better developed tentacles, in the structure of 
the body-wall, the disposition of the retractor muscles, etc. 
It differs from P. approximatum, Roule, in the two latter char
acters. It is distinguished from P. rugosum (p. 18) by the struc
ture of the papillae, the thicker body-wall, the thicker and shorter 
retractors, and the more numerous tentacles.
Localities.—

S. R. 334—10 v ’06. 51° 35' 30" N., 12° 26' W. Tem
perature at 500 fms., 9’2° C. Beam trawl, 500-520 
fms.—Three specimens.

S. R. 335—12 v ’06. 51° 15' N., 12° 17' W. Tempera
ture at 700 fms., 6-84° C. Sprat net on trawl, 
893-673 fms.—One specimen.

Phascolosoma muricaudatum, sp. n.
Plate IV, fig. 5.

This species might easily be mistaken at first sight for 
Phascolosoma flagriferum, Sclenka, which it resembles in having 
a filiform tail. A closer examination shows, however, that it 
has no real affinity with that species, from which it differs in 
having four retractor muscles instead of two.

The present species is represented by 56 specimens of various 
sizes. The largest specimen is 48 mm. long, the proboscis being 
16 mm., and the trunk 32 mm., of which the filiform tail com
prises 6 mm. The small, fully-expanded specimen figured 
(Fig. 5a) is 21 mm. long, the proboscis being 8 mm., the trunk 
and tail 13 mm., and the tail alone 4 mm. There is thus con
siderable variation in the relative proportions. The body is 
cylindrical, passing anteriorly gradually into the proboscis, 
posteriorly abruptly into the slender tail. In most of the speci
mens the skin is pale brown in colour, very thin and transparent, 
except when strongly contracted. It is delicately wrinkled, 
and a low magnification shows that it is regularly dotted with 
small glands. At the base of the tail the skin is thicker, more 
wrinkled, and the papillae are placed on small hemispherical 
projections (Fig. 5b) caused by the contraction of the skin 
in this region. In a few cases the skin is grey and opaque, 
and much more wrinkled, but this is probably due to the specimens 
being preserved in spirit, the transparent ones being in for
malin. The tail is covered with slender papillae (Fig. 5b, c). 
The large flat papillae on the base of the tail, so marked in 
Phascolosoma flagriferum, are quite absent. The tail varies 
considerably in length, but is always abruptly separated from 
the trunk, and must be considered as of the nature of an ap
pendage, since the nerve-cord does not penetrate into it. Its 
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function is probably sensory. In small and immature specimens, 
the proboscis just behind the tentacles is dotted with powerful 
hooks, not arranged in any definite order. In several fully 
grown animals, the hooks are quite absent, thus adding another 
instance to prove the unreliability of this character as a specific 
criterion. Mingled with the hooks are papillae of quite a 
different appearance to those found elsewhere on thc body. 
Fig. 5e shows the appearance of these papillae and hooks in a 
contracted specimen. The skin is divided into irregular oval 
areas, each corresponding to a single gland, from which rises 
a low, rounded papilla. In Fig. 5f they are shown in side view. 
The hooks project from between these papillae. Fig 5d shows 
part of the tip of the proboscis of thc fully-expanded specimen 
shown in Fig. 5a. The end of the proboscis is dilated and trans
parent. The hooks are sharply pointed, with the lateral edges 
infolded, and of a common type. The papillae arc seen in outline 
as broadly cylindrical. Beneath thc zone of hooks, the papillae 
change completely, and are now seen to be slender, with bulbous 
tips. Further behind, they become quite cylindrical, and have the 
same appearance in all other parts of the body (Fig. 5g, a, b, c). 
They are from two to six times as long as broad.

The small fully-expanded specimen (Fig. 5a) had twelve 
slender tentacles. Adult specimens have 25—30 well-formed 
tentacles.

A longitudinal section of the skin is shown in Fig. 5j. The 
cuticular layer is comparatively thin, being about equal to the 
layer of circular muscles, whilst the layer of longitudinal 
muscles is considerably thicker. The cells composing the glands 
have large deeply staining nuclei. The glands are roughly 
flask-shaped.

The intestine (Fig. 5H) is formed of about 30 closely coiled 
loops. A single delicate strand of muscle attaches its anterior 
part to the body-wall. There is a large spindle muscle which is 
attached in front by numerous strands round the anus, but is 
quite free behind.

No trace of a vascular system could be seen.
There are four retractor muscles. The dorsal pair are much 

thinner than the ventral pair, and are attached just behind the 
level of the anus, though in some specimens they extend further 
back. There is considerable variation in this character. The 
ventral pair of muscles are attached in front of the middle line be
tween the anus and the base of the tail.

The nephridia are small, and are attached to the body-wall 
in front of the anus.

Ripe eggs were found in the body cavity of many of the 
specimens.

This species is clearly distinguished from all forms having 
four retractor muscles by the filiform tail. Another very dis
tinctive character is the appearance of the papillae on the tip 
of the proboscis.
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Localities.—
s. R. 164—3 XI ’04. 52° G' N., 12° 0V W., soundings

375 fms., mud and sand. Temperature at 320-350 
fms., 9-78° C. Dredge, 375 fms.—Two specimens.

S. R. 172—5 xi ’04. 52° 2' N., 12° 8' W. Townet on 
dredge, 454 fms.—One specimen.

S. R. 353—6 viii ’06. 50° 38' N., 11° 32' W., soundings 
250-542 fms., mud and sand. Temperature at 
500 fms., 8-58° C. Mosquito net on trawl, 250-542 
fms.—One specimen.

S. R. 590—3 viii’08. 51° 51'30" N., 12° 8'W., soundings 
480 fms., ooze. Temperature at 480 fms., 9*28° C. 
Midwatcr trawl, 480 fms.—Four specimens.

S. R. 752—17 v '09. 51° 48' N., 12° 11' 30" W., sound
ings 523-595 fms., ooze. Temperature at 500 fms., 
8-9° C. Midwater trawl, 523-595 fms.—Fifty speci
mens.

Phascolosoma bulbosum, sp. n.
Plate V, fig. 6.

Eight specimens of this new species were taken in the same 
haul with fifty specimens of Phascolosoma muricaudatum sp. n., 
a species with which they have a superficial resemblance. The 
peculiarity of shape from which it derives its specific name 
is common to all thc specimens. The anterior poition of the 
trunk is thin-walled, often transparent, and swollen. Behind, 
it passes into a long slender thick-walled tail. This latter 
portion, however, is really a slender portion of the trunk, and 
not an appendage in thc same sense as is the tail of P. muri- 
caudalum. This is evident from the fact that the nerve-cord 
traverses it to the tip (Fig. Gd), whilst in P. muricaudatum it 
does not enter thc tail. It is probable that the bulbous character 
of the anterior part of thc trunk is not a specific character, but 
is due to unequal expansion. The filiform nature of the posterior 
portion of thc trunk, is, however, characteristically shown by all 
the specimens, and is probably the normal condition. No 
papillae are visible to the naked eye.

The skin is buff-coloured, often rusty red in places. It is very 
delicately marked with granular wrinkles. The largest specimen 
had a total length of 55 nun., of which the trunk forms 43 nrm., 
and the proboscis 12 mm. No hooks could be found on the 
proboscis, cither in large or small specimens. The papillae on 
the proboscis (big. 6b) are small and few in number. On the 
body and tail they arc numerous, but small (Fig. 6c), cylindrical 
in shape, 2—6 times as long as thick, and surrounded by a delicate 
granular ridge.

Fig. 6e shows a longitudinal section of the skin from near 
the base of the tail, where it is strongly contracted. The two 
muscular layers arc approximately equal in thickness, and the
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cuticle is also thick, and deeply ridged. The glands are small 
and flask-shaped, resembling those of P. mutabilc (Pl. Ill, 
Pig. 4g), from which species, however, it is quite distinct.

The tentacles are moderately long, 16-18 in number.
The intestine (Fig. 6d) is comparatively short, composed of 

about 20 loops. There is a powerful spindle-muscle (b), which 
divides into numerous fibres round the rectum. It is not at
tached behind. In addition there arc three delicate muscular 
strands (a) passing from the intestine near the rectum to the 
muscles joining the oesophagus to the retractors.

There are two slender retractor muscles, to which the oeso
phagus is attached throughout the greater part of its length. 
They join the body-wall behind, midway between the anus and 
the posterior end. At their bases are seen the genital 
festoons. No trace of a vascular system could be seen. The 
nerve-cord passes to the extreme tip of the tail, showing that 
the latter is only the attenuated posterior portion of the trunk.

The two nephridia are long and slender, and their openings 
are distinctly visible in front of the anus.

This species is closely related to P. flagriferum, Selenka. 
It differs in having no large papillae on the base of the tail, 
in the position of the retractors, and in the tail being only the 
attenuated posterior portion of the body.

It also agrees closely with P. Catharinae, Muller, but differs 
in shape, in having fewer tentacles, and in the absence of a 
vascular system.

Locality.—
S. R. 752—17 v ’09. 51° 48' N., 12° 11' 30" W., sound

ings 523—595 fms., ooze. Temperature at 500 fms., 
8-9° C. Midwater trawl, 523-595 fms.—Eight 
specimens.

Phascolosoma procerum, Mobius.
1905. P. p., Théel, 34, p. 70.

This species, which has not previously been recorded from 
Irish waters, has only been found in small numbers, and is com
paratively rare. This is possibly because of its restriction to a 
definite habitat. It has generally only been found in mud, 
or in muddy sand. The proboscis, when fully extended, greatly 
exceeds the trunk in length. One small specimen, 10 mm. in 
total length, had a proboscis measuring 7’7 mm.

It ranges from low-water mark down to about 100 fathoms.

Distribution.—North Sea, West Coast of Sweden, Kattegat, 
West Coast of Norway. This is a very typical Celtic dis
tribution.

Localities—
Donegal Bay, 1896.



A. 81—13 ix ’04. Galway Bay Dredge, 12 fms.—One 
specimen.

pg 21__22 xi ’04. Galway Bay. Soundings 16| 1ms.,
muddy sand. Temperature at bottom 12° C. Dredge. 
—One specimen.

W. 108.—25 viii ’09. Clew Bay. Dredge, 4 fms.—Six 
specimens.

W. 147—1G viii’10. Inishlyre Roads, Clew Bay. Dredge, 
5 fms., in mud.—One specimen.

S. R. 1153—13 v ’ll. 30 miles S. of Co. Cork. Dredge, 
GO fms., sandy mud.—One specimen.

W. 225—22 viii ’ll. Killary Harbour. Dredge, 174 
fms., soft mud—Six specimens.

W. 22G—22 viii ’ll. Killary Harbour. Dredge, 7 fms., 
soft mud.—Four specimens.

S. R. 1254—9 xi ’ll. 30 miles E. of Carlingford, 
Irish Sea. Townet on bottom, 40 fms., soft mud.— 
One specimen, 4 mm. long.

W. 259—19 viii ’12. Off the coast of Kerry. Sound
ings 78 fms., sand. Dredge—One specimen.

Phascolosoma constrictum, sp. n.
Plates VI and VII, fig. 10.

Four specifnens of this species were taken altogether, on two 
different occasions, in deep water off the south-west of Ireland. 
The description is from the first specimen obtained (S. R. 363).

The proboscis is not fully everted, though the hooks are visible 
at the tip. The body is about 35 mm. long, of which the pro
boscis comprises 8 mm. The division between the trunk and 
proboscis is shown externally and internally by a deep constric
tion, behind which is the anal aperture (Pl. VI, fig. 10a). 
This constriction is present in all the specimens, and seems to 
be a specific character. The trunk is widest in its posterior third. 
In front of this, it gradually attenuates, whilst behind it is rapidly 
rounded off to a terminal papilla. The colour of the cuticle is 
pale grey, through which shines the deep flesh colour of the muscle 
layers. The papillae on the skin arc of a translucent amber colour. 
The proboscis and anterior region of the trunk are somewhat 
rugose, and the papillae arc concealed by the ridges on the cuticle. 
The posterior region is roughly marked out into rectilinear 
areas by irregular folds of the cuticle. The body is thickly dotted 
with large papillae, except in the anterior region. They vary 
greatly in shape and size in different regions of the body. They 
are largest on the mid-body, where they are shaped like a button, 
with a rounded papilla in the middle of the upper surface 
(Figs. 10 c, g, n). On the proboscis the papillae are all narrow 
and cylindrical (Fig. 10f). Below the anus they are still 
cylindrical, but are gradually getting stouter and flatter, 
in some cases with a swelling in the middle, but no stalk.

iii ’12. 25
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Towards the middle of the body the stalk appears, and gradually 
elongates. These papillae resemble saucers, with inverted cups 
standing in them. Near the tail, the papillae increase in length 
and diminish in width, till finally, on the pointed tail, they are 
long and cylindrical, resembling those found on the proboscis. 
On all parts of the body small papillae arc mixed with the large 
ones. Fig. 10 n shows in schematic outline the various forms of 
papillae.

The hooks on the proboscis arc in about 12 very ill-defined rows, 
mixed with papillae, which have globular heads and short 
stalks (Fig. 10j). The hooks arc irregularly conical, with sharp 
or blunt points, and incurved bases. The skin between them 
is very granular.

The body-wall is fairly stout in the proboscis and anterior 
region of the body, but behind, it is thin and transparent, 
especially on the dorsal side of the mid-body. The tentacles 
are invaginated, and so contracted that it is not possible to 
see them clearly in this specimen. The tentacular fold bears 
a number of short thick lobes crowded together in an irregular 
manner.

The intestine (Fig. 10b) is twisted in a complex spiral com
posed of about 16 irregular loops. The end of the rectum is 
swollen and covered with transverse muscle fibres. A few delicate 
muscular strands connect the intestine to the body-wall, 
and the intestinal loops are bound together by fibres, but no 
spindle muscle is present.

No vascular system could be seen.
Two retractor muscles are present, and arc attached to the 

body-wall mid-way between the anus and the tail. Two delicate 
sac-like nephridia are present, opening to the exterior just 
behind the anal aperture. In the great majority of species of 
the genus Phascolosoma, the nephridia open in front of the 
anus. Other exceptions to this rule arc P. sabellariae, Theel, P. 
improvisum, Theel, and P. reconditum, Sluitcr.

The nerve cord terminates in a series of slender branches 
some distance from the posterior end of the body.

Fig. 10g shows a longitudinal section of the skin taken 
from near the middle of the body. The longitudinal muscular 
layer is about twice as thick as the circular layer, and is com
posed of broad fibres. The cuticle is thick and finely striated, 
with a dark granular external layer. The papillae consist of a 
slender core, composed of cells with large nuclei, which stain 
deeply. Round the distal part of the core is a button-shaped 
mass of a cuticular nature. The central core is based on the 
circular muscles, and is enveloped in the epidermal layer, which 
is very distinct.

Three other specimens of this species were obtained, whilst 
examining a number of specimens of Ascidia tritonis, which were 
attached to the sponge Pheronema. They were partly embedded 
in the test of the Ascidian in the area of attachment, together 
with a large number of Polychaetes.
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These three specimens are smaller than the one already 
described, but resemble it in general appearance. The large 
papillae arc, however, concentrated in the posterior third of the 
body. The internal anatomy is very similar, with the exception 
that the retractor muscles arc attached to the body-wall further 
back, in the posterior third. One of the specimens, 18 mm. long, 
has the body cavity full of eggs.

This species belongs to the ‘ abyssorum group ’ characterised 
by the reduced tentacles and vascular system, and by having 
two retractor muscles. It is easily distinguished from all other 
species by the structure of the papillae.

Localities.—
S. R. 3G3—10 vm’06. 51° 22'N., 12° 0'W. Tempera

ture at 600 fms., 7’92° C. Trawl, 695—720 fms., ooze. 
—One specimen.

S. R. 500—11 IX ’07. 50° 52' N., 11° 26' W. Tempera
ture, at 600 fms., 8-22° C. Trawl, 625-666 fms.— 
Three specimens.

Phascolosoma abyssorum, Koren and Danielssen.
1905. P. a., Theel, 34, p. 78.

A single specimen, which I refer with some hesitation to this 
species, was dredged in 388 fathoms. Its body was smooth, 
transparent, and cylindrical, in shape like that of a small speci
men of P. elongatum.  No papillae could be found on the skin.

The total  length was 19 mm., of which the proboscis measured 
9 mm Round the mouth were 14-16 slender and fairly long 
tentacles. There are two free nephridia of a brick-red colour. 
The two retractor muscles, separate for the greater part of their 
length, are attached to the body-wall about midway between 
the anus and the tail. The glands of the skin closely resemble 
those figured by Theel (tom. cit.), as do the hooks on the pro
boscis, though the latter are few in number, and some of them 
are more pointed in side view. From this description it will be 
seen that the specimen resembles P. abyssorum in having a 
smooth, semi-transparent cylindrical body, with glands in the 
skin, but no papillae ; in having two well-separated retractor 
muscles, and m having hooks on the proboscis. The chief 
differences are slight, such as the possession of fewer and longer 
tentacles, fewer rows of hooks, absence of generative products, 
and these may be due to the immaturity of the specimen. 
In the present state of our knowledge, it is better to leave the 
specimen under this species for the present.

Distribution. West Coast of Korway (200—300 fms). Spitz- 
bergen.

Locality.—S. R. 151—27 vm '04. 54° 17' N., 11° 33' W.
Temperature at bottom 9-15° C. Dredge, 388 fms., 
stone and rock.—One specimen.
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Phascolosoma Johnstoni (Forbes).
Plate V, fig. 9.

1841. Sipunculus Johnstoni, Forbes, 6, p. 254.
1862. Phascolosoma minutum, Kcfcrstein, 11, p. 40. 
1865. Petalostoma minutum, Kcfcrstein, 12, p. 438.
1884. Petalostoma minutum, Selcnka, 25, p. 129.
1905. Phascolosoma sabellariae, n. sp. 4- P. improvisum, n. sp., 

Theel, 34, p. 81.
1908. Petalostoma minutum, Kef., Southern, 32, p. 171.
1909. Petalostoma minutum, Kef., Paul, 20, p. 1.
1911. Phascolosoma minutum, Kef., Theel, 36, p. 31.
1912. Phascolosoma minutum, Kef., Sluitcr, 31, p. 10.

This diminutive species seems to be common round the Irish 
coast, as I have found it wherever I have looked closely. It 
lives under stones and in crevices of thc rocks between tide marks, 
amongst the tubes of Sabellaria alveolata (L.), and is very common 
in Laminaria roots. A number of small specimens dredged in 
deep water, down to about 700 fathoms, arc also indistinguish
able from the common littoral form. Sluiter (31, p. 10) records 
the species from 950 fathoms. Two specimens from deep water 
(S. R. 590) were found living in thc test of a Foraminiferon 
(Saccamina sphaerica, Sars) composed of large quartz grains. 
The proboscis of one specimen protruded from the mouth of 
the test; the other specimen was contracted altogether within 
the test (Figs. 9a, 9b).

This species is extremely variable and has given rise to much 
confusion, as the list of synonyms given above wil] show. 
I regret that the rule of priority compels me to discard the well- 
known name of Phascolosoma minutum, Kef., in favour of that 
first given to the species by Forbes. In 1841, Forbes (6, p. 254) 
described under the name Sipunculus Johnstoni, a species found 
by Dr. Johnston at Berwick. Thc latter wrote to Forbes as 
follows : “ It is not uncommon sometimes at the roots of 
corallines, lurking in the sand, the colour of which it resembles. 
It is rarely, I should think, half an inch long, contracts and 
lengthens itself, as is usual with thc tribe, draws in the anterior 
end, and extends it as a snail doth its horns, and when it is fully 
extended there is an appearance of two minute papillae at the 
orifice.” The latter character proves almost beyond doubt 
that Dr. Johnston was examining thc species since called 
Petalostoma minutzim. The latter has been recorded from the 
neighbouring coast of Scarborough by Watson, who kindly 
sent me examples. The description of Forbes is illustrated by 
a drawing made by Mrs. Johnston, in which the animal appears 
with a bunch of well-developed, but imaginary, tentacles.

The littoral specimens of this species usually do not have 
hooks on the proboscis. However, occasionally the hooks are 
present, and I recently obtained large numbers of specimens 
in Laminaria roots from Howth, Co. Dublin, all of which had 
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hooks on the proboscis. All the specimens from deep water 
were provided with hooks. The papillae on the skin me also 
variable, those specimens from deep water haxing larger and 
longer papillae than the littoral forms. Hovever, the extreme 
forms arc joined by a complete series of intermediate stages, 
and it is impossible to distinguish more than a single species.

Thecl has recently recorded Phacolosoma minutum from the 
Falkland Islands, so that the species has a bipolar distribution.

The specimens from deep water are usually found in small 
Gasteropod shells, or in tests of F oraminifera.

Distribution.—British Isles (Plymouth, Scarborough, Dublin 
Bay), West Coast of Sweden, Norway, North Sea, France, 
Falkland Islands.

Localities.—
Helga, CXX—24 vm ’01. 77 miles W.N.W. of Achill 

Head. Townct on trawl, 382 fms.—One specimen.
W. 7—24 in ’04. 27 miles W. by N. J N. of Bray Head, 

Valencia. Soundings 100 fms., sand. Temperature 
at 100 fms., 9-8° C. Toxvnet on trawl, 100 fms.— 
One specimen, mature.

S. R. 480—3 ix ’07. 51° 37' 30" N., 12° O' W. Townet 
on trawl, 600-6G0 fms.—Six specimens.

S. R. 489—4 ix ’07. 51° 35' N., 11° 55' W. Townet on 
trawl, 720 fms.—Five specimens.

S. R. 590—3 vm ’OS. 51° 51' 30" N., 12° 8' W. [Sound
ings 480 fms., ooze. Temperature at 480 fms., 
9’28° C. Midwater trawl, 480 fms.—Two specimens.

W. 73—22 v ’09. Clare Island, shore collecting.—Two 
specimens.

W. 142—13 vm ’10. Valencia Harbour. Dredge, 4-7 
fms.—One specimen, mature, in limestone.

W. 191—14 v ’ll. Crookhaven. Shore collecting— 
Very common in Laminaria roots.

Blacksod Bay ; collected on ten occasions on the shores 
of the Mullet, 1909-1911.

Portstcwart, Co. Derry ; common on the shore, and in 
Laminaria roots.

Dublin Bay (Balscaddcn Bay, Stella Maris Bay, Sandy- 
cove).

Lough Swilly, in Lithothamnion (W. 256 ; W. 258).
S. R. 1358—6 v ’12. 12 miles S. by W. | W. of Chicken 

Rock, Isle of Man. Dredge, 35 fms., gravel and 
shells.—Several specimens.

Phascolion strombi (Montagu).
1905. Phascolion strombi (Mont.), Theel, 34, p. 86.

This species is common all round Ireland. It usually lives in 
small Gasteropod shells, especially those of Turitella. It is also
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common in shells of Dentalium, and on one occasion was found 
in cowrie shells, and in tubes of Hydroides norvcgica. Fre
quently it is accompanied in the shell by the Polychacte worm 
Syllis cornuta, Rathke. Brumpt (3, p. 493) gives some particu
lars of the association of a Syllid with Phascolion, but says that 
Malaquin, to whom he submitted specimens, was of the opinion 
that it was closely allied to Syllis hyalina, Grube. I think it 
highly probable that it is the same species as the one I have 
found. I have also found Syllis cornuta accompanying Aspido- 
siphon Mulleri in the shell of Aporrhais pes-pelicani, and sharing 
a tube with the ploychaetc Pcctinaria auricoma (Alullcr).

A specimen of Phascolion was found sharing a Turitella shell 
with a small Hermit Crab (Eupagiirus bernhardus). The Phas
colion occupied the upper whorls of the shell, and its proboscis 
emerged from a round hole in the middle of the shell.

Sexually mature specimens were found in August and Sep
tember. Occasionally examples were found without hooks on 
the proboscis, as Theel describes in the variety spetzbergensis 
(34, p. 89).

The bathymetrical range of this species is from low-water 
mark down to about 100 fathoms, though it has been recorded 
from 1,000 fathoms in the Atlantic. It is very abundant in 
depths of 10-30 fathoms. It was found on the Porcupine 
Bank in 91 fathoms, though it has not been found in the inter
vening deep channel.

Distribution.—British Isles, shores of East Atlantic, Arctic 
Ocean, Newfoundland, Eastern shores of Canada and the 
United States. Mediterranean. Between South Georgia 
and the Falkland Islands, Theel (36, p. 31), who comments 
on the bipolar distribution of the species.

Localities.—
Dublin Bay, in various localities.
Bofin, XXXVII—28 vi ’99. Outside Bofin Harbour. 

Dredge, 15-16 fms.—Common in cowrie shells, etc.
Helga, LXXVIId—29 vi ’01. Porcupine Bank. Dredge, 

91 fms.—Two specimens.
L. 13b—14 i ’02. Ballinakill Hbr. Townet on bottom, 

2-6 fms.—Four specimens.
L. 18—16 i ’02. Ballinakill Hbr. Shrimp trawl, 10-12 

fms.—Five specimens.
A. 5—1 vi ’04. Galway Bay. Dredge, 6 fms.—Eight 

specimens.
A. 6—6 vi ’04. Galway Bay. Dredge, 7 fms.—Two 

specimens.
A. 81—13 ix ’04. Galway Bay. Dredge, 12 fms.—One 

specimen.
S. 553—16 vm’07. 10 miles E. of Bailey Light. Trawl, 

41-52 fms.—One specimen.
Clew Bay, 1909—1911. Dredged on ten occasions in 

various parts of the bay, at depths of 2-25 f.thoms. 
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Blacksod Bay, 1909-1911. Dredged on ten occasions 
in various parts of the bay, at depths ol 2—10 fathoms. 

W. 243—9 ii ’12. Dingle Bay. Dredge, 22 fms., gravel 
and stones.—Common in shells.

W. 244—9 ii ’12 Dingle Bay. Dredge, 25 fms., stones. 
—Common in shells.

S. R. 1358—6 v '12. 12 miles S. by W. 4 W. of Chicken 
Rock, Isle of Man. Dredge, 45 fms., gravel and 
shells.—Two specimens.

S. R. 1444—19 vm ’12. Off the coast of Axevvx. 
Dredge, 142 fms., sandy mud.—One specimen.

Aspidosiphon Mtilleri, Diesing.
Plate \ , fig. 8.

1860. Phascolosoma radiata, Alder, 1, p. 75. 
1875. Aspidosiphon mirabilis, Theel, 33, p. 17. 
1881. Aspidosiphon armatus, Koren and Daniclsscn. 14. p. 4. 
1883. A. Mulleri +  A. mirabilis 4- A. armatus, Selenka, 25, 

p. 120.
1895. A. Mulleri, Fischer, 5, p. 18.
1905. A. mirabilis  +  A. armalum, Theel, 34, p. 91.
1912. A. Mulleri, Sluiter, 31, p. 19.

This is the commonest Gephyrean found in deep water off 
the west coast of Ireland. It is most commonly found living in 
the dead shells of Gastcropods, but it occurs also in tubes of 
Prolula and Sei pula, in corals like Lophohclia proliicra, and in 
limestone. VX hether it burrows in the latter, or occupies tunnels 
already made, I cannot say, though it usually fits the hole 
very accurately. When it withdraws its proboscis into the shell 
or tunnel in which it lives, the anterior shield serves as a very 
effective operculum. Aspidosiphon Mulleri does not diminish 
the entrance to the shell in which it lives by cementing sand 
round it, as Phascolion slrombi docs. The aperture of the shell 
is often choked up with mud or ooze,through which the proboscis 
projects, but this seems to be quite accidental, and the mud 
is not strengthened with cement or mucus. Each individual 
is usually accompanied in its tube by a specimen of the Poly- 
chaete worm Syllis cornuta, Rathke, which is also found with 
Phascolion Slrombi.

This species is at present known under various names, which 
have been given usually as the result of erroneous descriptions. 
The material I have examined comes from the following 
localities :—

(1.) A large collection from the west coast of Ireland. 
(2.) A number of specimens of A. Mulleri from Naples.
(3.) The type-specimen of A. mirabilis, Theel, from the west 

coast of Sweden (Swedish State Museum).
(4.) The type-specimen of A. armalum, Kor. and Dan., 

from the west coast of Norway (Bergen Museum). 
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common in shells of Dcntalium, and on one occasion was found 
in cowrie shells, and in tubes of Ilydroides norvcgica. Fre
quently it is accompanied in the shell by the Polychaete worm 
Syllis cornuia, Rathke. Brumpt (3, p. 493) gives some particu
lars of the association of a Syllid with Phascolion, but says that 
Malaquin, to whom he submitted specimens, was of the opinion 
that it was closely allied to Syllis hyalina, Grube. I think it 
highly probable that it is the same species as the one I have 
found. I have also found Syllis cormita accompanying Aspido- 
siphon Mulleri in the shell of Aporrhais pes-pelicani, and sharing 
a tube with the ploychaete Peclinaria auricoma (Miillcr).

A specimen of Phascolion was found sharing a Turitella shell 
with a small Hermit Crab (Eupagurus bernhardus). The Phas
colion occupied the upper whorls of the shell, and its proboscis 
emerged from a round hole in the middle of the shell.

Sexually mature specimens were found in August and Sep
tember. Occasionally examples were found without hooks on 
the proboscis, as Theel describes in the variety spetzbergensis 
(34, p. 89).

The bathymetrical range of this species is from low-water 
mark down to about 100 fathoms, though it has been recorded 
from 1,000 fathoms in the Atlantic. It is very abundant in 
depths of 10-30 fathoms. It was found on the Porcupine 
Bank in 91 fathoms, though it has not been found in the inter
vening deep channel.

Distribution.—British Isles, shores of East Atlantic, Arctic 
Ocean, Newfoundland, Eastern shores of Canada and the 
United States. Mediterranean. Between South Georgia 
and the Falkland Islands, Theel (36, p. 31), who comments 
on the bipolar distribution of the species.

Localities.—
Dublin Bay, in various localities.
Bofin, XXXVII—28 vi ’99. Outside Bofm Harbour. 

Dredge, 15-16 fms.—Common in cowrie shells, etc.
Helga, LXXVIId—29 vi ’01. Porcupine Bank. Dredge, 

91 fms.—Two specimens.
L. 13b—14 i ’02. Ballinakill Hbr. Townct on bottom, 

2-6 fms.—Four specimens.
L. 18—16 i ’02. Ballinakill Hbr. Shrimp trawl, 10-12 

fms.—Five specimens.
A. 5—1 vi ’04. Galway Bay. Dredge, 6 fms.—Eight 

specimens.
A. 6—6 vi ’04. Galway Bay. Dredge, 7 fms.—Two 

specimens.
A. 81—13 ix ’04. Galway Bay. Dredge, 12 fms.—One 

specimen.
S. 553—16 vm ’07. 10 miles E. of Bailey Light. Trawl, 

41-52 fms.—One specimen.
Clew Bay, 1909-1911. Dredged on ten occasions in 

various parts of the bay, at depths of 2-25 fathoms.



III. ’12. 31

Blacksod B iv 1909-1911. Dredged on ten occasions 
in^rio^s parts of the bay, at depths of 2-10 fathoms 

W. 243—9 11’12. Dingle Bay. Dredge, 22 fms., gravel 
and stones.—Common in shells.

W. 244__9 ii ’12 Dingle Bay. Dredge, 25 fms., stones.
—Common in shells.

S. R. 135S—G v ’12. 12 miles S. by W. 4 W. of Chicken 
Rock, Isle of Man. Dredge, 45 fms., gravel and 
shells.—Two specimens.

S. R. 1444—19 viii ’12. Off the coast of Kerry. 
Dredge, 142 fms., sandy mud.—One specimen.

Aspidosiphon Mtilleri, Diesing.
Plate V, fig. 8.

18G0. Phascolosoma radiata, Alder, 1, p. 75. 
1875. Aspidosiphon mirabilis, Theel, 33, p. 17. 
1881. Aspidosiphon armatus, Koren and Daniclsscn. 14. p. 4. 
1883. A. Mulleri + A. mirabilis 4- A. armatus, Sclenka, 25, 

p. 120.
1895. A. Mulleri, Fischer, 5, p. IS.
1905. A. mirabilis 4- A. armatum, Theel, 34, p. 91. 
1912. A. Mulleri, Sluitcr, 31, p. 19.

This is the commonest Gephyrean found in deep water off 
the west coast of Ireland. It is most commonly found living in 
the dead shells of Gastcropods, but it occurs also in tubes of 
Protula and Serpula, in corals like Lophohelia proliiera, and in 
limestone. Whether it burrows in the latter, or occupies tunnels 
already made, I cannot say, though it usually fits the hole 
very accurately. When it withdraws its proboscis into the shell 
or tunnel in which it lives, the anterior shield serves as a very 
effective operculum. Aspidosiphon Mulleri does not diminish 
the entrance to the shell in which it lives by cementing sand 
round it, as Phascolion slrombi docs. The aperture of the shell 
is often choked up with mud or ooze,through which the proboscis 
projects, but this seems to be quite accidental, and the mud 
is not strengthened with cement or mucus. Each individual 
is usually accompanied in its tube by a specimen of the Poly- 
chaete worm Syllis cornula, Rathke, which is also found with 
Phascolion Slrombi.

This species is at present known under various names, which 
have been given usually as the result of erroneous descriptions. 
The material I have examined comes from the following 
localities :—

(1.) A large collection from the west coast of Ireland.
(2.) A number of specimens of A. Mulleri from Naples.
(3.) The type-specimen of A. mirabilis, Theel, from the west 

coast of Sweden (Swedish State Museum).
(4.) The type-specimen of A. armalum, Kor. and Dan., 

from the west coast of Norway (Bergen Museum).
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(5.) One specimen of A. Miilleri from south of thc Azores and 
one from the Bay of Biscay, named by Shiiter (30, p. 14), 
from the Oceanographical Museum, Monaco.

(6.) Four specimens of A. Mulleri from Accra, West Africa, 
named by Fischer (5, p. 18), from the Hamburg Museum.

All these specimens agree closely except on one point, viz., 
the shape of the hooks on the proboscis (vide infra).

The length varies considerably, thc Atlantic specimens being 
usually the largest. The anterior shield is more or less clearly 
grooved, showing considerable variation in this respect. The 
proboscis is covered throughout its length with rows of hooks. 
No diverticulum could be found on the rectum, though one is 
said to be present in the Mediterranean specimens. The rectum 
is swollen and thick-walled. There are 11-15 muscular tendons 
under the anterior shield. The longitudinal muscles of the body
wall are more or less collected into strands, especially in the an
terior region, behind the shield. The spindle muscle is con
spicuous, and is attached to the posterior shield opposite the 
base of the retractor muscles, on the dorsal side. Thc nephridia 
are attached to the body-wall by muscular strands throughout 
their whole length. The cutaneous glands are well figured by 
Theel (34, Pl. 8, figs. 115-119).

The proboscis is covered with hooks throughout its whole 
length. In the Mediterranean specimens thc 14 distal rows of 
hooks are two-pointed, as figured by Oscar Schmidt (23, Taf. 1, 
figs. 3-6). In the 12th-14th rows thc lower point is getting 
smaller and there are some single-pointed hooks present. 
Further behind, the hooks are all single-pointed. In all the 
Atlantic specimens I have examined I failed to find any bifid 
hooks. Sluiter, however, in his latest communication (31, p.19) 
comments on the great variation in this respect, and says that, 
in addition to the typical form, he has seen specimens, some 
having all the hooks bifid, some with no hooks bifid, and some 
with no hooks at all. This character, then, is too variable to 
have any specific value.

Theel’s description of Aspidosiphon mirabilis (34, p. 91) is 
incorrect in -several respects. Hooks arc present throughout the 
whole length of the proboscis, and not only in its anterior part 
as he says. Posteriorly they are hidden by a brown incrustation, 
and so have escaped his notice. Thc retractor muscles are 
attached to the ventral sides of the posterior shield, and not to 
its centre. The nephridia, instead of being free, are attached 
throughout their whole length by delicate muscles to the body
wall.

Only a few fragments remain of thc type specimen of Aspido
siphon armatum, described by Koren and Danielssen. Fortu
nately they include the two shields. Thc figures of these structures 
(14, Taf. II, figs. 7, 8, 14) arc very inaccurate. I have had 
them redrawn (PI. V, fig. 8), and they show the normal struc
ture of A. Miilleri. There are only about 11 well-defined 



III. ’12. 33

muscular tendons under thc anterior shield, and not 21, as shown 
by Koren and Danielssen in fig. 14.

The West African specimens of A. JMlillcri, named by Fischer 
(5, p. 18), have single-pointed hooks all over thc proboscis and 
are quite normal in structure.

I am indebted to thc Rev. Canon Norman for drawing my 
attention to a long overlooked paper by Alder (1, p. 75) con
taining a description of a new species which he calls Phas
colosoma radiala, dredged near the Shetlands. This is un
doubtedly our A. Mulleri, and is the first record of this species 
outside thc Mediterranean. Canon Norman says also that he 
took this species himself in the Shetlands in 1SG3 and 1868, 
and also in Norway.

Distribution.—Arctic Ocean ; Atlantic, from shallow water down 
to 700 fathoms ; Mediterranean ; Red Sea ; West Coast 
of Africa ; Pacific.

Localities.—
Helga, LXXVIId.—29 vi ’01. 53° 24' 30" N., 13° 3G' W., 

soundings 91 fms., gravel and sand. Temperature 
at bottom 12*9° C. Dredge, 91 fms.—Two specimens, 
in shells.

Helga CXXIXd.—II ix ’01. 40 miles W.N.W. of 
Cleggan Head, soundings 76| fms., stones. Tem
perature at bottom 9-3° C. Dredge, 76| fms.—One 
specimen, in limestone.

S. R. 164—3 xi ’04. 52° 6' N., 12° 04' W. Dredge, 375 
fms.—Two specimens.

S. R. 399—5 ii ’07. 51° 28' N., 11° 33' 30" W. Townet on
dredge, 342 fms., mud and stones.—Four specimens.

W. 83—25 v ’09. Clew Bay. Dredge, 13 fms.—One 
specimen in shell of Apporhais pes-pelicani.

S. R. 1005—12 vm TO. 51° 22' N., 11° 30' 30" W. 
Dredge, 249 fms., fine sand.—Numerous specimens 
living in limestone and schist.

S. R. 1153—13 v ’ll. 30 miles south of Co. Cork. 
Dredge, 60 fms., sandy mud.—Common in shells 
and tubes of Serpula,

S. R. 1173—19 v ’ll. 51° 50' N., 11° 37' 30" W. Eel
trawl, 275 fms., fine sand.—One specimen.

S. R. 117G—22 v’ll. 51° 26'30" N., 11° 2'W. Dredge, 
100 fms., sand.—Common in various shells.

S. R. 1177—22 v ’ll. 51° 21' N., 11° 24' W. Dredge, 
1521 fms., sand.—Very common in shells and 
Lophohelia prolifer a.

S. R. 1178—22 v’ll. 51° 20'N., 11° 30'W. Townet on 
trawl, 212-229 fms.—One specimen.

S. R. 1179—22 v’ll. 51° 20'N., 11° 35'80" W. Dredge, 
456 fms., mud and stones—One specimen, in coral.

S. R. 1391—14 v T2. Off the coast of Co. Kerry. 
Dredge, 149 fms., sand.—Numerous specimens.

3
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S. R. 1444—19 vm ’12. Off the coast of Co. Kerry. 
Dredge, 142 fms., sandy mud.—One specimen.

Onchnesoma Steenstrupi, Kor. and Dan.

1905. Onchnesoma Steenslrupii, Kor. and Dan., Theel, 34, p. 93.

Twelve specimens of this small and distinct species were 
obtained. They were all rust-coloured, especially at the posterior 
end. The area where they were found, usually on a bottom 
of mud or ooze, lies about 50 miles off the coast of Kerry.

Distribution.—Arctic and North East Atlantic ; Skager-Rack; 
Gulf of Lyons ? ; Mediterranean ?

Localities.—
S. R. 5—14 ii ’03. 50 miles W.N.W. of Tearaght.

Dredge, 312 fms., fine mud and sand.—Four speci
mens.

S. R. 172—5 xi ’04. 52° 2' N., 12° S' W. Townct on 
trawl, 454 fms., fine mud.—Two specimens.

S. R. 590—3 vm ’08. 51° 51' 30" N., 12° 8' W., sound
ings 480 fms., ooze. Temperature at 480 fms., 
9-28° C., salinity 35-46%o. Midwater trawl, 480 fms. 
—Five specimens.

S. R. 592—6 vm ’08. 50° 39' N., 11° 25' W. Trawl, 
400-510 fms., ooze.—One specimen.

Onchnesoma squamatum (Kor. and Dan.).
1905. Onchnesoma squamatum (Kor. and Dan.), Theel, 34, p. 96.

Large numbers of this species were obtained in deep water 
off the west coast of Ireland. It has been found at various stations 
in the western part of the North Atlantic, usually at considerable 
depths, ranging from 100-700 fathoms.

Distribution.—North-west Atlantic, between the latitudes of 
Lofoten and Brest.

Localities.—
S. R. 31—7 vm ’03. 50 miles W.N.W. of Tearaght.

Temperature at 300 fms, 10° C. Townet on dredge, 
306 fms., fine mud and sand.—Two specimens.

S. R. 172—5 xi ’04. 52° 2' N., 12° 8' W. Townet on 
dredge, 454 fms., fine mud.—Twenty specimens.

S. R. 502—11 ix ’07. 50° 46' N„ 11° 21' W. Bottom 
temperature 8-8° C. Mosquito net on trawl, 447- 
515 fms.—Three specimens.

S R. 590—3 vm ’08. 51° 51' 30" N., 12° 8' W., sound
ings 480 fms., ooze. Bottom temperature 9*28° C. 
Midwater trawl, 480 fms.—One hundred and sixty 
specimens.



III. ’12. 3 5

S. R. 7.52—17 v ’09. 51° 48' N., 12° 11' 30" W., sound
ings 523-595 fins., ooze. Temperature at 500 fms., 
8-9° C. Midwater trawl, 523-595 fms.—One hundred 
specimens.

ECHIUROIDEA.

Echiurus abyssalis, Skorikow.

Plate VII, fig. 11.

1903. Echiurus Pallasi, Guerin, Lo Bianco, 2, p. 265.
1906. Echiurus abyssalis, Skorikow, 29, p. 217.
1912. E. a., Sluiter, 31. p. 23.

This species was taken in large numbers in deep water off 
the west coast of Ireland, about 180 specimens being altogether 
obtained.

They are of a grey colour, and the trunk varies from 3-12 mm. 
in length. The body is cylindrical and the width is usually 
about half the length, though there is great variation in this 
feature, according to the extent of contraction (Pl. VII, fig. 
11a). The proboscis also varies greatly. In small specimens 
it may be three or four times as long as the body, but in the largest 
specimens it is from half to two-thirds of the body length. 
It is probably highly contractile in life. In the specimen figured 
(Fig. He) the proboscis was 11 mm. long. In its most com
monly occurring shape, it is massive and tubular at the base, be
coming ribbon shaped and narrow towards the tip, where it 
broadens, and is distinctly bilobed, the angles being prominent. 
All the specimens are in a bad state of preservation, and the 
cuticle, which is very thin and delicate, is frequently missing. 
The body is surrounded by 15 rows of prominent papillae, 
with rows of smaller ones between. The rings of large papillae 
correspond to swellings on the nerve-cord, which can be plainly 
seen, and probably each denotes a segment of the body. The 
papillae are cylindrical, or like truncated cones. They are 
hyaline, and not encrusted, as the rest of the skin is. The 
cuticle has a markedly reticular structure, owing to the openings 
of the numerous glands in the skin.

The setae are all of the same delicate pinkish-brown colour. 
The ventral (anterior) setae, which correspond in position with 
the second row of large papillae, have strongly curved tips 
(Fig-11d) which are flattened like a spoon, and narrow in side 
view. The posterior setae are gently curved towards the tip. 
All are striated, both longitudinally and transversely, especially 
the posterior setae. The latter are disposed in two rings, the 
anterior row containing 6-10, the posterior one 5-7, setae. 
There is a wide gap in these rings on the ventral side, which is 
proportionately larger in the anterior ring. These rows of setae 
correspond to the two posterior rings of large papillae.
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The internal anatomy is very simple. The intestine is only 
slightly folded (Fig. 11b). Two very dclieate anal vesicles (c) 
are present, but the state of preservation is too bad to allow their 
intimate structure to be ascertained. They arc unbranched, 
and probably of the same structure as those of Echiurus Pallasi, 
Guerin. The vascular system is also of the normal type.

The four nephridia are very small. In immature specimens 
the funnel is as large as the tube, but in those containing eggs 
(Fig. He) the latter part is expanded. In the specimens I 
examined, the funnel is not so distinctly separated from the tube 
as Sluiter shows in his figures (31, Fig. 14), but this may be due 
to stronger contraction of the skin in my specimens.

The Irish specimens were in such a bad state of preservation 
that the study of sections did not yield much information. 
Fig. Hf shows a longitudinal section through the posterior 
end. The body-wall is composed of the usual strata of circular, 
longitudinal, and oblique muscular layers. Underneath each 
papilla there is a small pear-shaped cavity. The section 
figured passes through the rectum, showing its thickened walls, 
and the numerous muscles which fasten it to the body-wall. 
This thickened portion of the rectum probably acts as a sphincter 
muscle.

I submitted several examples of this species to Sluiter, who was 
strongly of the opinion that they agreed with Echiuris abyssalis, 
Skorikow. This species, of which only three specimens have 
previously been obtained in the Mediterranean, differs from the 
common littoral and shallow-water E. Pallasi, Guerin, in its 
smaller size, greater simplicity in its internal characters, and 
in the structure of the nephridia. In E. Pallasi, the funnel of 
the nephridium is attached wholly to the tube, whilst in E. 
abyssalis it is more or less separated from it. The Irish speci
mens seem to be intermediate in this respect between the two 
species, but that may be due to the great contraction of the skin. 
I have no doubt that the two species are distinct.

Distribution.—Deep water in the Mediterranean.

Localities.—
Royal Irish Academy Expedition, 1886. Log 48—Five 

specimens.
Royal Irish Academy Expedition, 1886. Log 59— 

Eight specimens.
S. R. 172—5 xi ’04. 52° 2' N., 12° S' W. Townct on 

dredge, 454 fms., fine mud.—Twenty-nine specimens.
S. R. 212—6 v ’05. 51° 54/ N., 11° 57' W. Soundings 

411 fms., fine mud and sand. Temperature at 350 
fms., 9.82° C. Townct on trawl, 375-411 fms.— 
Two specimens.

S. R. 331—9 v ’06. 51° 12' N., 11° 55' W. Townet on 
trawl, 610—680 fms., ooze.—One specimen.

S. R. 334—10 v ’06. 51° 35' 30" N., 12° 26' W. Sound
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ings 500-520 inis., ooze. Temperature at 500 fms., 
10-8° C. Townet on trawl.—Eleven specimens.

S. R. 397—2 n ’07. 51° 4G' N., 12° 5' W., soundings
549-G46 fms., ooze. Temperature at 500 fms., 
8-71° C. Townet on trawl, 549-646 fms.—One 
specimen.

S. R. 440—1G v ’07. 51° 45' N., 11° 49' W., soundings 
350-389 fms. Temperature at 300 fms., 9’93° C. 
Townet on trawl, 350-389 fms.—Ten specimens.

S. R. 447—18 v ’07. 50° 20' N., 10° 57' W., soundings 
221-343 fms., fine sand. Temperature at 300 fms., 
9’87° C. Townet on trawl, 221-343 fms.—Thirty- 
two specimens.

S. R. 479—28 viii ’07. 51° 20' N., 11° 41' W., soundings 
4G8-5G0 fms. Temperature at 550 fms., 8*34° C. 
Townet on trawl, 4G8-560 fms.—Twelve specimens.

S. R. 486—3 IX ’07. 51° 37' 30" N., 12° 0' W. Townet 
on trawl, GOO-GGO fms.—Thirty-seven specimens.

S. R. 490—7 ix ’07. 51° 57' 30" N., 12° 7' W., soundings 
470-491 fms., ooze. Temperature at bottom, 8’68° C. 
Townet on trawl.—Eight specimens.

S. R. 491—7 ix ’07. 51° 57' 30" N., 12° 13' W., soundings 
491-520 fms. Temperature at bottom, 8*53° C. 
Townet on trawl.—One specimen.

S. R. 502—11 ix ’07—50° 46' N., 11° 21' W., soundings 
447-515 fms. Temperature at bottom 8-8° C. 
Townet on trawl.—Thirty specimens.

S. R. 50G—12 ix ’07. 50° 34' N., 11° 19' W., soundings 
6G1-G72 fms., ooze. Temperature at 600 fms., 
8-22° C. Townet on trawl.—Two specimens.

S. R. 590—3 viii ’08. 51° 51' 30" N., 12° 8' W., soundings 
480 fms., ooze. Temperature at bottom 9*28° C. 
Midwater trawl, 480 fms.—Three specimens.

Thalassema Lankesteri, Herdman.
1897. T. L., Herdman, 8, p. 367.

? 1852. Thalassema gigas, M. Muller, 19, p. 14.

Two specimens of this species are included in the collection. 
The first was taken in the Irish Sea (S. 517), not far from where 
Herdman found his specimens. Unlike these, it is an entire 
specimen. When alive, it was of an intense green colour, but 
the pigment was soluble in dilute formalin.

The total length is 170 mm., the trunk being 95 mm. long 
and the proboscis 75 mm. The width of the body varies from 
10-20 mm., and the proboscis is 16 mm. at its widest part 
near the tip. The end of the proboscis is smoothly rounded. 
The specimen is a mature female, with eggs in the nephridia. 
The second specimen was obtained by the Royal Dublin Society 
Expedition in 1890. It was found in the stomach of a Dab
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(Pleuronectes limanda) in Kenmare River. This specimen 
has a total length of 2G0 mm., thc trunk being IGO mm. and the 
proboscis 100 mm. in length. The width of thc trunk is G-13 mm., 
of the proboscis 15 mm. at its widest part in thc proximal 
third. The tip of the proboscis is bluntly bilobcd. The whole 
body is longer and thinner than that of thc first specimen, 
which is more strongly contracted. It is also a mature female 
with eggs in the nephridia. In their internal anatomy both 
specimens agree closely with Herdman’s description.

Through the kindness of Professor Cori and Dr. Scharff, 
I obtained a specimen of Thalassema gigas from the Gulf of 
Trieste. The body was very swollen and almost oval, and the 
proboscis was comparatively small. Its tip was damaged, but, 
so far as I could see, it was not clearly trilobed. At any rate, 
the general shape of the body and proboscis varies so much 
in these animals according to the state of contraction and ex
pansion that it supplies no reliable diagnostic characters. The 
warty appearance of the skin closely resembles that ol T. Lan- 
kesteri, and there is close agreement in thc internal anatomy. 
The anal vesicles agree in being plume-shaped, consisting of a 
main stem with simple lateral branches. In the Trieste example, 
the nephridia were larger than in thc Irish specimens, but 
this character, again, cannot be considered of specific value. 
There is as much difference between the two Irish specimens 
as there is between either of them and the one from Trieste.

In view of the close resemblance of these specimens I am of 
opinion that the two species are synonymous. However, as the 
available material was so scanty and not very well preserved, 
I think it advisable to leave them separate for the present. A 
study of the proboscis and body-wall in well-preserved specimens 
would be necessary to settle the question definitely. The 
occurrence of the same species in two such widely separated 
localities as Ireland and Trieste would not be very remarkable, 
as there is a close affinity between the marine fauna of the 
Adriatic and that of the British Isles.

In neither species have any males been found up to the 
present, and it is probable that these species will resemble 
others of the Echiuroidea in having dwarf males. I examined 
the nephridia closely, but was unable to find any trace of them.

Distribution.—Irish Sea. Trieste ?

Localities.—
Kenmare River, in stomach of a Dab, taken in thc trawl, 

in 7 fms., 8 v ’90, by the Royal Dublin Society 
Exp.—One specimen.

S. 517—26 iv 07. 9| miles E.S.E. of Cloghcr Head.
Trawl, 22-23 fms., muddy sand. Bottom tempera
ture 7T5° C.—One specimen.



III. ’12. 39

Thalassema Neptuni, Gaertner.
1899. T. N., Jameson, 10, p. 535.

Distribution.—This species has a typically Lusitanian distribu
tion. It is found on the west coast of Ireland, south
west coast of England, France, and the Mediterranean.

Localities.—
Dungarvan ; Valencia Harbour, common in submerged 

peat, and in crevices of thc rocks ; also dredged in 
7 fms.

Clew Bay, dredged on eight occasions, 1909-1911, in 
5-20 fms., usually in limestone.

Blacksod Bay, on two occasions, single specimens in 
crevices of the schist, 1910.

A. 5—1 vi ’04. Galway Bay. Dredged in 6 fms., in 
limestone.—Two specimens.

A. 69—27 vm ’04. Galway Bay. Dredged in 9 fms.— 
One specimen.

W. 213—9 ii '02. Dingle Bay. Dredge, 22 fms., in 
limestone.—Very abundant.

Boneilia viriclis, Rolando.
1906. B. v. Theel, 35, p. 23.

This species, which is widely distributed in the Atlantic, 
Mediterranean, and Pacific, has not yet been recorded from 
British waters, though it is almost certain, from its known 
distribution, that it occurs round our coasts. Thc specimen 
which I refer doubtfully to is in such a bad state of pre
servation that it is impossible to name it with any certainty. 
According to observations made at the time of capture, the 
specimen was of a bright green colour, gelatinous and transparent. 
The proboscis and setae were missing. Thc skin is wrinkled 
as in Boneilia viridis. The sand in the intestine is in the form 
of oval pellets, and thc fragments of thc specimen closely 
resemble a similar badly preserved specimen of Boneilia in the 
Irish National Museum.

Distribution.—Scandinavia ; Mediterranean ; Azores ; Indian 
and Pacific Oceans.

Locality—R. 30—17 vm ’06. 9| miles S.E. by S. of Mine Head, 
Co. Waterford. Sand grab, 37| fms., sand and gravel.— 
One specimen.

PRIAPULOIDEA.
Priapulus caudatus (Lamarck).

1845. Priapulus hibernicus, McCoy, 18, p. 272.
1906. P. c. Theel, 35, p. 15.



III. ’12. 40
Distribution.—British Isles, Northern and Arctic Seas. Accord

ing to Theel (36, p. IS) this species is bipolar, as a closely 
related form is found at various places in the Antarctic 
region.

Localities.—
Kenmare River, in stomach of a Dab, 8 v ’90, by the 

Royal Dublin Society Expedition.—One specimen.
S. 56—15 iv ’02. Off Ireland’s Eye, Co. Dublin. Trawl, 

13 fms., in stomach of a Plaice.—One specimen.
Ballinakill Hbr., in stomach of Scyllium caniculum, 

13 x ’03.—One specimen.
L. 283—19 i ’04. Ballinakill Hbr., shore collecting.— 

Six specimens.
L. 288—3 n ’04. Ballinakill Hbr., shore collecting.— 

Three specimens.
W. 254—5 in ’12. Whale Head, Lough Swilly. Digging 

in Zostera.—One specimen.
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LIST OF GENERA AND SPECIES.

Names not adopted in this paper are in brackets.

The References are to pages.

Aspidosiphon [armatum], 
------- [mirabilis],
------- Mulleri, 
Boncllia viridis, . 
Echiurus abyssalis, 
[Golfingia Macintosh i], 
Onchncsoma sc/uamatum, 
------ Steenstrupi, 
[Petalostoma minutum], 
[Phallosoma norvegicum], 
------ [priapuloide], 
Phascolion slrombi, 
Phascolosoma abyssorum, 
------ bulbosum,
-------constrictum, 
------- elongalum, .
------- [granulatum],
-------[improvisum], 
-------J ohnstoni, .
-------[Lovenii], 
------ [minutum], .
-------muricaudatum,
-------mutabile,
-------[papillosum], 
------ [pellucidum],
-------- procerum, 
------ [radiata],

31
31
31
39
35
14
34
34
28

8
8

29
27
23
25
16
10
28
28
10
28
21
19

10, 14
16
24
31

Phascolosoma rugosum, .
-------- [sodeZZarnze],
------  [Sanders],
------  [Zeres],
------  vulgare,
[Ph ymosoma gra nulatum],
------  [Lovenii],
Physcosoma abyssorum,
------ granulatum,
------ [Lovenii], 
Priapulus caudatus,
------ [hibernicus], 
Sipunculus [Johnstoni], 
------ norvegicus, .
------ nudus,
------  [papillosus],
------  [priaptdoides],
------  [punctatissimus], .
[Syrinx Forbesii],
------  [granulosus],
------ [Harveii], .
------  [papillosus],
------  [tenuicinctus], 
Thalasscma [gigas],
------  Lankesteri, .
------ Neptuni,

18
28
14
16
14
10
10
12
10
10
39
39
28

8
8

10
8

16
16

10, 14
14
10
16
37
37
39
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EXPLANATION OF PLATES I-VII.

Plate I.
Fig. 1.—Physcosoma abyssorum, sp. n.

1 A.—The entire animal, X 2. a = anus.
1 B.—Internal anatomy, a = spindle muscle.
1 C.—Papillae on tail, x 44.
1D.—Longitudinal section of body-wall, on a level with 

the anus, x 100. a =unicellular gland in epidermis ; 
b=epidcrmis; c=cuticlc; d=outer layer of circular 
muscles; c= inner layer of longitudinal muscles; 
f=peritoncal epithelium.

1 E.—Part of the intestine, showing the rows of gland cells.
1 F.—Oesophageal region from the dorsal side showing the 

fusion of the dorsal (c) and ventral (d) retractor muscles 
on each side, a = contractile vessel ; b = oesophagus.

1 G.—Rectum, showing the attachment of the spindle 
muscle (a).

Plate II.
Fig. 1, Physcosoma abyssorum, sp. n.—continued.

1 H.—Glands and hooks on the proboscis, a ~ basal portion 
of gland. X 215.

1 J.—Hooks on the proboscis, X 215.
1 K.—Skin with cuticle removed, showing epidermis and

unicellular gland (a), X 215.

Fig. 2, Phascolosoma rugosum, sp. n.
2 A.—The entire animal, X 5.
2 B.—The internal anatomy.
2 C.—Papilla near the anus, X 215.
2 D.—Papillae from the posterior end, X 215.
2 E.—Transverse section of the body-wall, near the posterior 

end, X 100.

Fig. 3, Phascolosoma margaritaceum (Sars).
Longitudinal section of the body-wall near the posterior 

end of a specimen from Greenland, X 44.

Plate III.
Fig. 4, Phascolosoma mutabile, sp. n. All figures except 4 F from 

type (S. H. 355).
4 A.—The entire animal, x 1|.
4 B.—Internal anatomy.
4 C.—Papillae, a, on the proboscis; b, on a level with the 

anus ; c, on the posterior end, X 215.
4 D.—Portion of the skin from near the posterior end, x 100.
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4 E.—Hooks on thc proboscis, x 215.
4 F.—Tentacular crown. (S. R. 334.)
4 G.—Longitudinal section of body-wall from the posterior 

end, x 100.

Plate IV.
Fig. 5, Phascolosoma muricaudatum, sp. n.

5 A.—Thc entire animal, drawn from a small fully-expanded 
specimen, X 4. a = the anus.

5 B.—Tail of a more contracted specimen.
5 C.—Tip of thc tail, X 60.
5 D.—Part of thc proboscis of thc specimen shown in Fig.

5 A, showing the hooks (h), papillae (p), and tentacles 
(t), X 110.

5 E.—Portion of thc proboscis of a strongly contracted 
specimen, showing thc appearance of thc hooks and 
peculiar papillae, X 270.

5 F.—Same papillae in side view, X 270.
5 G.—Papillae ; a, from thc middle of the proboscis ; b, from 

thc middle of thc trunk ; c, from the tail, x 250.
5 H.—Internal anatomy. a = termination of nerve-cord.
5 J.—Longitudinal section of the body-wall near the base

of thc tail. Stained with Eosin and Haematoxylin, 
X 100.

Plate V.
Fig. 6, Phascolosoma IruTbosum, sp. n.

6 A.—The entire animal, X 2|.
6 B.—Papillae on proboscis, X 3G0.
6 C.—Papilla on thc level of thc anus, X 250.
6 D.—Internal anatomy. a=the three muscular strands 

fastening thc intestine to thc junction of the oesophagus 
and retractor muscles ; b = the spindle muscle.

G E.—Longitudinal section of the body-wall from near the 
base of the tail, X ISO.

Fig. 7, Sipunculus norvegicus, Kor. and Dan., showing the rectum 
and its appendages, a = the spindle-muscle ; b = the 
racemose glands ; c = base of retractor muscle ; d= the 
diverticulum ; c=thc position of the anus.

Fig. 8, Aspidosiphon Miilleri, Diesing. These two drawings were 
made from thc type-specimen of Aspidosiphon armatum. 
Kor. and Dan.

8 A.—Anterior shield.
8 B.—Posterior shield.

Fig. 9, Phascolosoma Johnstoni (Forbes).
9 A.—Test of thc Foraminiferon Saccammina sphaerica, M.

Sars, inhabited by two specimens of P. Johnstoni. 
(S. R. 590).

9 B.—Section of thc test to show the disposition of the two 
specimens.
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Plate VI.
Fig. 10, Phascolosoma constrictum, sp. n.

10 A.—The entire animal, x 2 J.
10 13.—Internal anatomy.
10 C.—Large and small papillae from the middle of the trunk, 

X 215.
10 D«—Papillae near the posterior end, x 215.
10 E.—Papillae from just below the anus, x 215.
10 F.—Papillae from the middle of the proboscis, X 215.
10 G.—Longitudinal section of the body-wall from just 

behind the anus, X 215.
10 H.—Diagrammatic outlines of the various types of 

papillae. 1, on the proboscis ; 2 and .3, near the anus ; 
4, on the mid-body ; 5, just before the posterior end ; 
6, on the posterior end.

Plate VII.
10 J.—Phascolosoma constrictum, sp. n.—continued.

Glands and hooks on the proboscis, x 215.

Fig. 11, Echiurus abyssalis, Skorikow,
11 A.—Entire animal from the ventral side, X 12.
11 B.—Internal anatomy. a — blood-vessel; b = nephridia. 

c = anal vesciclcs.
11 C.—Proboscis fully expanded, X 6.
11 D.—One of the two ventral hooks, x 24.
11 E.—Nephridium, containing eggs.
11 F.—Longitudinal section through the posterior end, 

showing the thickened walls of the rectum, X 44.

Wt.P.361. 725. 9/12. B. & N., Ltd.
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Fig.1, Physcosoma abyssorum, sp.n.,
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Huth,Lith London. 
Fig. 1,Physcosoma, abyssorum, sp.q.
Fig .2, Phascolosoma rugosum, sp.n.. 
Fi£. 3, Phascolosoma margaritaceum, (Sars).

PL IL
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Fig 4. Phascolosoma mutabile, sp.n .



Fig. 5, Phascolosoma muricaudatum, sp.n.

III 12. PL IV.



Pl.V.III’. 12.

Fig. 6. Phascolosoma bulbosum,sp.n.
Fig.7. Sipunculus norvegicus,Kor.&Dan.
Fig. 8.  Aspidosiphon Mulleri, Die sing.
Fig.9.  Phascolosoma Johnstoni, Forbes.
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Fig. 10, Phascolosoma constrictum, sp.n.



III, 12 Pl. VII.

Fig. 10, Phascolosoma constrictum, sp.n.  
Fig. 11, Echiurus abyssalis, Skorikow.



ON A COLLECTION OF RECENT CRINOIDS 
FROM THIS WATERS ABOUT IRELAND.

BY

Austin II. Clark,

U.S. National Museum, Washington.

Through the kindness of the Fisheries Branch of the Depart
ment of Agriculture and Technical Instruction I have been 
enabled to examine a most interesting collection of crinoids 
taken by the Irish Fishery cruiser Helga in the seas to the west 
and north of Ireland, and a specimen from the Faeroe Channel 
taken by Dr. Wolfcnden’s yacht Silver Belle.

Although small, the collection is one of very considerable im
portance, for it contains the first specimen of a species of 
Atelecrinus to be taken outside the tropics, and the first from 
the eastern side of the Atlantic ; specimens of Pentametrocrinus 
atlanticus and of Trichometra delicata from far to the northward 
of their previously ascertained habitat ; and examples of a new 
species of Trichometra.

I.—COMATULIDS.

Family ANTEDONIDAE.

Sub-family ANT EDON IN AE.

Antedon petasus (Duben and Koren).

W. 5—2.3 iii ’04. Five miles south-west by west of Great 
Skellig, County Kerry, 60-05 fathoms.—One mature specimen 
with the arms about GO mm. long and the cirri about XL, 
13-14, 9 mm. long.

S.R. 360—8 viii '06. 52° 04' N., 11° 27' W. ; 108-120 fathoms. 
—One specimen with the cirri about LXX, 14, 13 mm. long.

Antedon petasus differs from A. bifida in having the cirri 
much more numerous with slightly fewer segments of which 
the distal are proportionately slightly shorter and somewhat 
more compressed laterally, so that they appear proportionately 
somewhat broader in lateral view. The cirri of A. petasus arc 
always more strongly curved than those of A. bifida, and arc 
relatively shorter.

Fisheries, Ireland. Sci. Invest., 1912, Zl7. [1913].
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In A. bifida the cirri are XXI-XXXII (usually about XXV), 
14-17 (usually 15-16). It is evident, therefore, that the speci
mens recorded above agree with A. pctasus rather than with A. 
bifida. Direct comparison with a large scries of the former 
from Kristineberg, Sweden (belonging to the Zoological Museum 
at Copenhagen) proves this to be the case, the only difference 
to be detected being that in the Swedish specimens the distal 
cirrus segments are very slightly shorter.

Antedon petasus, occurring in shallow water along the coasts 
of Scandinavia, probably also ranges over much of the northern 
portion of the habitat of A. bifida, living in the deeper and 
colder water off shore.

Sub-family ZENOMETRINAE.

Leptometra celtica (Barrett and McAndrew).
S.R. 321—iv ’06. 50° 58' X., 11° 17' W., 208-180 fathoms.— 

Two broken specimens, one large and one medium-sized ; both 
have the IBr scries in close lateral apposition.

S.R. 360—8 viii ’06. 52° 04' N., 11° 27' W., 108-120 
fathoms.—One large broken specimen, similar to the large 
specimen recorded above.

S.R. 1173—19 v ’ll. 51° 50' N., 11° 47' W., 275 fathoms.— 
Forty-one specimens ; the largest has the cirri XXII, 44-45, 
45 mm. long, and the arms about 90 mm. long ; all have the 
IBr series in close lateral apposition.

Sub-family HELIOMETRINAE.

Hathrometra prolixa (SI den).

“ Silver Belle,” Station No. 9 ; 60° 18' X., 4° 43' W ; 495 
fathoms.—One small specimen with arms 65 mm. long.

Hathrometra sp.
S.R. 506—12 ix ’07. 50° 34' N., 11° 19' W., 661-672 

fathoms.—One specimen, without cirri.

Hathrometra sp.
S.R. 353—6 viii ’06. 50° 38' N., 11° 32' W., 250-542 

fathoms.—One specimen of a species allied to II. Sarsii.

Trichometra hibernica, sp. nov.

S.R. 151—27 viii 04. 54° 17 N., 11° 33' W., 388 fathoms.— 
Three broken specimens, of which the largest has been taken 
as the type. This may be described as follows :—

The centrodorsal is concealed by the cirri.
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The cirri arc very numerous, 25-33 (usually nearer the latter), 
probably about 13 mm. long; the third-fifth segments are the 
longest, one-third or one-half again (usually nearer the former) 
as long as broad : the following slowly decrease in length after, 
from two to four being about as long as broad and 
the distal slightly, though not very greatly, broader than 
long ; the longer proximal segments are slightly constricted 
centrally with rather prominent distal ends; the short distal 
segments have a median dorsal carination.

The ossicles of the IBr series and proximal brachials have 
everted and serrate distal edges.

The IBtj are not in contact basally, and their sides make 
an angle of about 60° with the sides of the adjacent IBrx ; 
the axillaries (IBr,) and lower brachials are widely free 
laterally.

The two other specimens are similar, but smaller; one of 
them has the arms about 25 mm. and the cirri about 11 mm. 
in length.

S.R. 223—12 v ’05. 53° 07' N., 14° 50' W., 410-500 fathoms.— 
Two dry specimens.

The genus Trichometra is very closely related to the north 
Atlantic genus Hathrometra, of which it is the generalised 
tropical representative, occurring on both coasts of the mid
Atlantic, in the Indian Ocean, ami in the East Indian region. 
The species of Trichometra all have the distal edges of the 
brachials and of the ossicles of the IBr series everted and pro
minently serrate or spinous, the cirri comparatively tenacious 
and not likely to be lost during capture, and Px excessively 
elongated with exceedingly long and slender outer segments 
which have greatly produced overlapping distal ends, while in 
the species of Hathrometra the edges of the brachials and of the 
ossicles of the IBr series are unmodified and smooth, Pi is 
less elongated with shorter and less slender outer segments 
which have only slightly produced distal ends, and the cirri 
are extremely fragile, dropping off at the slightest touch.

Trichometra hibernica is most closely related to a corres
ponding species on the eastern coast of North America, which, 
however, has considerably longer cirri composed of longer 
segments.

Trichometra delicata, A. H. Cl irk.

Trichometra delicata, 1911. A. H. Clark, Bull, du mus. d’hist, 
nat. (Paris), No. 4, 1911, p. 258.

Helga CXX.—24 v ’01. 53° 58' N., 12° 24' W., 382 fathoms.— 
One specimen; the cirri, which arc 7 mm. long, have 15-20 
segments, of which the longest arc three times as long as the 
median diameter ; the arms are about 20 mm. long.
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This is a small specimen, not quite mature ; it differs from the 
type of the species, which is in the Paris Museum, only in its 
smaller size and in the lesser number of cirrus segments, this 
latter probably due to immaturity.

Family PENTA METROCRIN IDA E.

Pentametrocrinus atlanticus (Perrier).

S.R. 506—12 ix ’07. 50°34'N., 11° 19' W., 661-672 fathoms.— 
One rather small specimen with arms about 75 mm. long.

S.R. 331—9 v ’06. 51° 12' N., 11° 55' W., 610-680 fathoms.— 
One medium sized specimen, somewhat smaller than the suc
ceeding.

S.R. 489—3 ix ’07. 51° 35' N., 11° 55' W., 720 fathoms.— 
One medium-sized specimen; the cirri arc XXV, 15, about 
25 mm. long.

In all of these specimens the perisome of the disk and inter- 
brachial areas is very thickly set with small regular calcareous 
plates as in P. semperi. This was first noticed by Koehler, 
and is well shown in his figures.

Family ATELECRINIDAE.

Atelecrinus Helgae, sp. nov.
Helga CXX—24 viii ’01. 53° 58' N., 12° 24' W., 382 fathoms. 

—One broken specimen, which may be described as follows :—
The centrodorsal is sharply conical, 2’5 mm, in diameter at 

the base, and 3 mm. long interradially, measuring along its 
side.

The cirrus sockets are thirty-five in number, arranged in two 
regular, very closely crowded columns in each radial area, three 
or four to a column.

On either side of each cirrus socket is a subtriangular 
thickening (the swollen transverse ridge) which is produced 
outward and slightly downward (distalward) so that the centro
dorsal has a strongly serrate profile ; in the midradial line these 
processes form a zigzag line running down the centre of the 
radial area ; in the interradial lines they lie on cither side of a 
very narrow slit-like furrow. In the basal portion of the centro
dorsal are five prominent interradial ridges which run from the 
produced centre of each basal downward, becoming narrower, 
sharper and lower, disappearing between the proximal cirrus 
sockets.

The basals are very short, with the interradial portion 
swollen and rising to the height of the ridge on the proximal 
portion of the centrodorsal, and the radial portion reduced to 
a narrow line separating the radial from the centrodorsal.
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The radials are short, four or five times as broad as long 
in the median line.

The IBr, are approximately oblong, nearly twice as broad 
as long in the median line; the median portion of the distal 
edge is slightly incised ; the axillarics (IBr.) are nearly rhombic, 
about as broad as long, with the anterior angle slightly pro
duced. The proximal portion of the lateral edge may be 
produced into a rather prominent tubercle corresponding to a 
slight thickening of the anterolateral angle of the IBi\, or 
both the lateral edge of the IBr and that of the axillary may 
be cut away so that they form an obtuse angle with each other 
as in A. conifer. The brachials resemble those of A. balanoides, 
but are proportionately slightly shorter.

The length of the specimen from the tip of the centrodorsal 
to the distal border of the ninth brachial (the hypozygal of the 
third syzygial pair) is 13 mm. None of the arms are preserved 
beyond this point.

This new species is related to the West Indian A. balanoides, 
but the ccntrodorsal is smaller and more sharply conical, with 
straight instead of more or less convex sides, and with only 
about half as broad a cirrus-free basal portion ; the cirrus sockets 
arc also more numerous, and all of them are closely crowded against 
those above and below and on either side instead of being more 
or less separated as in balanoides ; this close crowding of the cirrus 
sockets brings their lateral processes into much more definite 
radial and interradial lines than arc evident in A. balanoides. 
While the cirrus sockets of A. balanoides are arranged in ten 
columns the sides of the ccntrodorsal are not distinctly marked 
off into ten sharply differentiated areas as is the case in 
Helgae.

IL—STALKED CRINOIDS.

Family BOURGUETICRINIDAE.
Rhizocrinus lofotensis (M. Sars).

Helga CXX—24 viii ’01. 53° 58' N., 12° 24' W.r 382
fathoms.— One five-armed specimen: this was compared 
directly with some of Professor Sars’ type material from the 
Lofoten Islands, and no differences were found.

Wt.P.467—S.38. 725. 10/12. B.&N..Ltd.





FURTHER RECORDS OF THE CEPHALOPODA 
DIBRANCIIIATA OF THE COASTS OF IRELAND.

BY

Anne L. Massy.

Some necessary corrections to my former list (1909) have 
been made here, Doraiopsis vermicularis (Ruppell) being with
drawn.

I was not then acquainted with the nearly allied genus Plane- 
totculhis (Pfeffer, 1912), and the specimens, on being compared 
closely with Chan’s (1910) description of P. cxophihalmica, proved 
to be of that species. Two examples which I had recorded as 
young II istioteulbis bonclliana, Ferussac, have proved to be 
Calliteuthis Me-neghini i (Verany), which was recently obtained 
also during investigations carried out on board the Scotch 
Fishery Cruiser Golds acker (Russell, 1909, sub Calliteiithis 
reversa, Vcrrill). Another rare species, Teutho'uoenia megalops 
(Prosch) has been added to the British-and-Irish list.

I have to thank Mr. E. A. Smith of the British Museum, and 
Mr. Nichols of the Dublin Museum, for their courtesy in allowing 
me to-re-examine specimens in their charge.

Dr. Pfeffer of Hamburg has kindly given me help on several 
occasions.

Sub-order I. Octopoda.
Family POLYPODIDAE.

Genus Polypus, Schneider, 1784.
Polypus ergasticus, P. & J. Fischer, 1892. 

Polypus profundi col a, Massy, 1907.
S.R. 1242.—Trawl at 590 fathoms.—One Female

The above specimen measures about 320 mm. in total length, 
and 90 mm. from end of body to eyes.

Distribution.— West Coast of Africa, 22° 54z N. lat. (Fischer 
and Joubin, 1906). GIT south-west coast of Ireland.

1 Fisheries, Ireland, Sci. Invest., 1907, I, [1909].

Fisheries, Ireland. Sci. Invest. 1912. V. [1913].



Sub-order II. Decapoda.
Division B.—OEGOPS1DA.

Family ARCIHTEVTI1IDAE.

Genus Architeuthis (Steenstrup) Vcrrill, 1880. 
Architeuthis sp.—Two upper mandibles.

The above are almost as large as the upper jaws of A.princeps, 
Verrill, figured on Plate XI of “ The Cephalopods of the North
eastern coast of America ” ; the frontal lamina is broken in 
both, but the palatine lamina of one specimen is uninjured and 
measures 86 mm. in length, the total length of jaw being about 
110 mm. The jaws were found in the stomachs of two sperm 
whales caught off the coast of Mayo, in September, 1910. They 
were given to Mr. Holt by Captain Bruun, who stated that the 
whales contained some huge squids too much digested for 
examination, and a number of beaks.

Family ENO PLOT EV TH I DAE.

Genus Octopodoteuthis, Riippell, 1844. 

Octopodoteuthis sicula, Riippell, 1844.
Ver any a sicula, Krohn, 1847.
Verania sicula, Hoyle, 1886.

S.R. 439.—Mosquito-net triangular net at surface.—One, 19 mm. 
S.R. 589.—Midwater otter trawl at. 0-500 fathoms.—One;

14 mm.
S.R. 805.—Midwater otter trawl at surface.—One, 107 mm.

The example from station S.R. 439 possesses a mantle-length 
of 8 mm. and fins of 6 mm. in length and 12 mm. in 
breadth. The tentacle, which is but slightly thicker than 
the ventral arm, exceeds the latter in length by about the 
length of the club, the total length of tentacle from the 
mouth being 17 mm. The club closely resembles the illustra
tion given by Jatta (1896, Tav. 13, fig. 2). On the carpal portion 
of the ventral surface are two very small suckers, which are 
succeeded by two so large that their outer edges overlap on 
either side on to the dorsal surface ; these arc succeeded by two 
suckers almost as large, and the distal part of club appears 
to be bare ; the large suckers have a perfectly smooth horny 
ring. Hooks are developed on all the arms,' but the distal 
portion of the dorsal and ventral arms only showed suckers 
that had undergone modification, the ring having disappeared, 
and hooks if present were entirely retracted. The extreme 
tip appeared to be missing from all the arms. The specimen 
from S.R. 589 has a mantle-length of 6 mm. and fins of 3 mm. 
in length and 9 mm. in breadth. The arms are a good deal

V. ’12. 2
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mutilated, but ni.uiy hooks are discernible, and the club closely 
resembles that already described. The specimen from S.R. 805 
has a dorsal mantle-length of 50 mm , and the fms measure 
55 mm. in breadth ; some ol the eight arms have their tips 
imperfect, the 2nd on right, 4th on right and 2nd on left are, 
however, perfect, and possess swollen, dark-coloured tips 
measuring from 2-3 mm.

Distribution..—Mediterranean. North Atlantic (the oceanic 
form, see Pfeffer, 1912).

Family GOXATIDAE.

Genus Gonatus, Gray, 1849.
Gonatus Fabricii (Lichtenstein) 1818.

Gonatus amoena, Gray, 1849.
Lestoleuthis Karntscliatica, Verrill, 1880.

Cheloteuthis rapax, Verrill, 1881.
Lcstoteuthis Fabricii, Verrill, 1881.

Gonatus Fabricii, Hoyle, 1886.
Gonatus antarcticus, Lonnberg, 189S.

S.R. 1244.—Sprat net on trawl, 670 fathoms.—One, 185 nun.
Distribution.—Arctic seas of both hemispheres. Mediter

ranean. Japan. Cape of Good Hope. Magellan s Straits. 
“ Das Stuk vom Kap d< r guten Iloffnung diirfte vielleicht dor 
sudlichen Form zuzurechnen scin ” (Pfeffer, 1912, p. 242).

Vertical Range.—Extends to 906 fathoms (Hoyle, 1886)

Family HISTlOTEUTHT.DAE.
Genus Calliteuthis, Verrill, 1880.

Calliteuthis Meneghinii (Vcrany) 1851. 
Calliteuthis reversa, Verrill, 1880, 1881, 1882.

,, ,, Joubin, 1899 and 1900.
,, ,, Pfeffer, 1900.
,, ,, Hoyle, 1904.
,, ,, Russell, 1909.

Calliteuthis reversa, Chun, 1910.
Ilistioteuthis juv., Chun, 1910.

S.R. 503.- -Mosquito net triangular net at surface.—One. Mos
quito net triangular net at 0-80 fathoms.—One.

The above examples have been already recorded (Massy, 
1907, 1900) as young specimens of II. bonelliana, Ferussac.
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The specimen taken at the surface has since been identified by 
Dr. Pfeffer and is described at length in his recent magnificent 
monograph on the Ocgopsid Cephalopoda of the Plankton 
Expedition (1912, pp. 270, 271). The other example, which has a 
m intlc-length of about 9 mm., must also be referred to the seme 
species, as I find on examination that t he rings ol the suckers oi the 
tentacular and of the other arms arc without teeth. 1 he mantle 
extremity is blunt, as in the Irish specimen figured by Pfeffer 
(1912, Taf. 21, fig. 3). There are about thirteen rows of luminous 
organs on the ventral mantle surface, and a few luminous organs 
are visible on the dorsal mantle surface. The tins measure 
5 rnm. in length and 9 mm. in breadth ; the distance from the 
dorsal mantle-margin to the bifurcation of dorsal arms is 7 mm.

Distribution.—North-west coast of Scotland (Russell, 1909). 
North Atlantic (Pfeffer, 1912). Coast of Portugal (Joubin). 
East Coast of North America (Vcrrill). Indian Ocean (Chun, 
1910).

Spp. iucert.
S.R. 224.—Midwater otter trawl nt 0-700 fathoms.—One.
S.R. 231.—Midwater otter trawl at 0-1150 fathoms.—One.
S.R. 449.—Midwater otter trawl at 0-700 fathoms.—Ono.
S.R. 470.—Midwater otter trawl, 0-500 fathoms.—One.
S.R. 479.—Mosquito-net townct and coarse townet on trawl 

at 4G8—560 fathoms.—One.
S.R. 589.—Midwater otter trawl at 0-500 fathoms.—One.
S.R. 593.—Midwater otter trawl at surface.—Five.

The above specimens all have a mantle-length of 2 to about. 
4 mm. Pfeffer (1912, p. 265) states that we know no character 
by which to distinguish between the two species Calliteuthis 
Meneghinii (Verany) and Ilistioteulhis bonellicina (Ferussac) 
when at such a youthfid stage that the mantle-length measures 
only 3 mm.

Family BRACHIOTEVTIIIDAE.
Genus Brachioteuthis, Vcrrill, 1881.

Sub-genus Tracheloteuthis, Stccnstrup, 1881. 
Brachioteuthis (Tracheloteuthis) Riisei (Stcenstrup) 1857.

Tracheloteuthis Behnii, Steenstrup, 1882. 
Entomopsis Velaini, Rochcbrun.e, 1884.

Entomopsis Clouci, Rochebrune, 1884. 
Verrilliola gracilis, Pfeffer, 1884. 
Verrilliola nympha, Pfeffer, 1884. 
Brachioteuthis Riisei, Chun, 1910.

S.R. 337.—Midwater otter trawl at 0-20 fathoms.—Two, 
7-12 mm.
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S.R. 439.—Mosquito net triangular net at 0-300 fathoms.— 
Two, 10-12 mm.

S.R. 443 —Mid water otter trawl at 0-500 fathoms.—Two, 8 mm.
S.R. 752.—Midwater otter trawl at surface.—Three, 13-15mm.

Distribution.— From about 60° N., to about 60° S., i.e., cos
mopolitan with the exception of the Arctic and Antarctic 
regions (Pfeffer. 1912).

Family CHIROTEUTHIDAE.
Gen vs Chiroteuthis, d’Orbigny, 1839.

Sub-genus Planctoteuthis, Pfeffer, 1912.

Chiroteuthis (Planctoteuthis) exophthalmica (Chun) 1908.
Doratopsis exophthalmica, Chun, 1908, 1910.

,, vermicular is, Massy, 1909.
S.R. 481.—Midwatcr otter trawl at 0-900 fathoms.—One.
S.R. 589.—Midwater otter trawl at 0-500 fathoms.—One.
S.R. 590.—Midwater otter trawl at 0—480 fathoms.—One.

The specimen from station S.R. 481 has been already recorded 
(Massy, 1909) as Doratopsis vermicularis (Ruppcll).

As Dr. Pfeffer possessed no examples of D. vermicularis except 
from the Mediterranean, I fortunately sent him the specimen 
from station S.R. 590, believing it to be of that species: 
although it was in extremely bad condition he was able to 
identify it as Planctoteuthis exophthalmica (Chun) (Pfeffer, 
1912, p. 574). On re-examining the specimen from S.R. 481 
I found it also agreed with the characters of P. exophthalmica. 
From the tip of ventral arm to end of body it measures 
about 40 mm., about 13 mm. of this length is occupied by 
the mantle (to end of pen). The fins of butterfly-wing shape 
arc 5 mm. in length and about 9 mm. in breadth. From the 
middle of eyes to mantle-margin dorsally the distance is 6 mm., 
and from the middle of eyes to the bifurcation of dorsal arms, 
5 mm. The breadth of head is 5 mm ; the eyes have a pointed 
projection ventrally, and on the front edge of each, dorsally, are 
two bright red chromatoph ores as described by Chun (1910, 
p. 291). One of the ventral arms is mutilated, but the other 
measures 16 mm. ; both carry a few suckers on the proximal 
portion, arranged singly and far apart. The order of arms is 4231. 
The right tentacle measures 22 mm. in length, and the left 
27 mm. The outer surface of the slender club is rounded and 
has a row of expanded chromatophorcs of dull red, and on the 
stalk there are a few dark contracted chromatoph ores. The 
extreme distal portion of each club appears to be bare, then 
come four rows of suckers, two or three in each row; these arc 
followed by suckers (all of about equal size) arranged four in a 
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row ; one club possesses about eight of these rows, the other 
appears to have eleven. The suckers are then placed three 
in a row for two rows, and proximally only two are in 
each row ; of this last arrangement there arc two rows in one 
and three in another. About six of the proximal suckers are 
larger than the others. There arc about sixty suckers on one 
club and about fifty-four on the other ; the stems of the ten
tacles are without suckers. On the space from bifurcation 
of arms to line between centre of eyes dorsally there are five 
dark contracted chromatophores in a row with three more on 
cither side ; between centre of eyes and dorsal mantle-margin 
larger yellow-brown chromatophores arc present. The dorsal 
mantle has a large, wine-coloured chromatophorc in the median 
line just above fins, and also over fifty scattered chromatophores, 
chiefly dark and contracted. Ventrally the mantle seems to have 
been denuded of some of its surface, but about fifteen dark 
contracted chromatophores are on the posterior third. The 
dorsal surface of the ventral and other arms are sprinkled at 
wide intervals with conspicuous yellow-brown expanded and 
dark contracted chromatophores.

The specimen from S.R. 589 measures 34 mm. from tip of 
ventral arm to end of pen. The mantle is contracted and the 
distance from the dorsal margin to end of pen is 12 mm. The 
butterfly-wing shaped fins are 3 50 mm. in length and 6'50 mm. 
in breadth. From the mid-eye region to mantle-margin dor- 
sally the distance is 6 mm., and from the mid-eye region to the 
bifurcation of dorsal arms the distance is about 4 mm. The 
eyes are missing. One ventral arm has lost the extreme tip and 
measures 12 mm., the other measures 13 mm. ; both have four 
suckers on the proximal portion arranged singly and far apart. 
The order of arms is 4231. The right tentacle is mutilated, 
the other is 35 mm. in length.

The lengths of arms and tentacles are known, however, to 
vary extraordinarily, so much depending upon states of con
traction and methods of preservation. The club possesses distally 
two rows of suckers, arranged two in a row, then a row of three 
suckers, then fourteen rows, each containing four suckers (all 
about the same size), these are succeeded by a row consisting 
of three suckers, then follow three rows of two suckers and 
finally a single sucker. The five proximal suckers are larger 
than the rest; about seventy-three suckers altogether are on 
the club, the dorsal surface of which is rounded and possesses 
about three rows of yellow-brown chromatophores, some larger 
than the rest. The dorsal surface of the arms have a few 
conspicuous chromatophores of the same tint.

About forty-one chromatophores (chiefly dark and contracted, 
but some yellow-brown) are visible on the dorsal mantle, and 
seven on the ventral mantle, the latter being confined to 
the posterior third.



Distribution.—31° 59' N., 15° 5' W.; 34° 13' S., 80° 30' E. 
(Chun, 193 0).

Sp. incert.
S.R. 3GG.—Midwater otter trawl at 0-400 fathoms.—One.
S.R. 589.—Midwater otter trawl at 0-550 fathoms.—One.

The example from station S.R. 366 may be a specimen of 
P. exophthalniica, but it is much damaged, the tentacles having 
become detached, and their clubs having, apparently, lost many 
suckers. The dorsal mantle-length to end of pen is about 8 mm., 
and from the dorsal mantle-margin to the bifurcation of arms 
the distance is 7 mm.

The fms measure ca. 2’50 mm. in length and 6 mm. in breadth. 
The order of arms is 4231. The eyes arc missing. There are 
expanded yellow-brown chromatophores on the dorsal head 
region, and there arc a few on the dorsal mantle. The ventral 
mantle shows expanded yellow-brown chromatophores limited to 
the posterior third. The specimen from station S.R. 589 is also 
probably a young example of P. exophthalniica, but as it is very 
young and in bad condition, it is not easy to assign it with 
certainty. The mantle has been turned partly inside-out and 
the ventral arms arc mutilated. Both tentacles measure about 
6 mm. There are yellow-brown chromatophores on the head 
region and back of club. One eye is absent, part of another 
was present, but had become detached; it was oval, but the 
part which in P. exophthalniica carries the characteristic pointed 
ventral projection was absent. The club possesses suckers 
arranged four in a row for many rows; the proximal suckers 
are larger and placed two in a row. Although stalks are not 
apparent, the suckers seemed to project more from the club
surface than in the specimens of P. exophthalniica already 
noticed.

Family CRANCIIIIDAE.
Sub-Family TAONIINAE.

Genus Desmoteuthis, Verrill, 1881. 
Desmoteuthis hyperborea (Steenstrup), 1857. 

Leachia hyperborea, Steenstrup, 1857. 
Taonius hyperboreus, Steenstrup, 1861.

Leachia ellipsoptera, Carpenter, Jeffreys and Thompson, 1870. 
Desmoteuthis tenera, Verrill, 1882.

Loligopsis hyperborea, Rochebrune, 1884.
Taonius hyperboreus, Hoyle, 1886, Norman, 1890, Posselt, 1898. 
S.R. 1242.—Sprat net on trawl, 590 fathoms.—One.

The mantle and fins of this specimen are considerably con
tracted and the eyes are damaged. The order of arms is 3241.

V. ’12. 7
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The head and dorsal surface of arms appear to have been 
covered with closely-sprinkled purple-brown chromatophores. 
The mantle is pale, with a few large chocolate-coloured chroma
tophores usually oval in shape and measuring 3 mm. in length, 
a few being 3 mm. in breadth also ; the distance between each 
varies from 5-10 mm. ; twenty-one are scattered over the dorsal 
mantle-surface, and a number of very small chromatophores 
are placed on the median dorsal line, continuing throughout 
the fin region on either side of the pen.

The fins are colourless on both sides.
On the ventral surface twenty-three large chromatophores 

are arranged in about six indefinite rows, and the form of the 
pen throughout the fin region is outlined with a row of very 
small dark chromatophores, the surface between being also 
thickly sprinkled with them. The pen, which is yellow-brown in 
colour, projects 2 mm. beyond the fins.

Tentacle on right, 57 mm.
,, left, 49 mm.

Distribution.—North Greenland. Jan Mayen. Off the north
west and south-west coast of Ireland. Goldseeker Exp. 
(Russell, 1909). New England.

Genus Taonidium, Pfeffer, 1900. 
Taonidium Pfefferi, Russell, 1909.

S.R. 1175.—Midwater otter trawl at ca. 0-500 fathoms.—One.
This example is considerably larger than the type specimen 

described by Russell (1909), having a total length of about 
63 mm. The body is more fusiform than the type, the mantle
length being about three times that of its greatest breadth. 
The pen is traceable as a streak down the centre of the dorsal 
mantle surface ; the margin of the mantle agrees with the type ; 
the colouring is also similar, but the chromatophores are more 
numerous in proportion to the size, about five irregular rows 
of large chromatophores being present on both sides of mantle ; 
thirty-six are visible on the dorsal and twenty-six on the ventral

Total length, ca. 134 nun.
Mantle-length dorsally, • • 81 mm.
Length of fin, • . . . 34 mm.
Breadth of fin, . . 21 mm.

Length of arms :—
1st on right, 17 mm. 1st on left, 24 mm.
2nd ,, 29 mm. 2nd ,, 31 mm.
3rd 32 mm. 3rd 35 mm.
4 th 24 mm. 4th ,, 27 mm.
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surface ; the 1 urge si. measure 2 mm. in length. The arms are 
slightly webbed at base, especially between the dorsal pair; a 
delicate protective membrane runs along cither side of the inner 
surface of arms. The tentacles are expanded distally into a 
club with moderate web and protective membrane. The 
suckers of the club arc in rows of four, about eighteen rows 
being present : about six rows distally are very small, they 
gradually bccom< larger, .-.bout four rows of the central portion 
being larger than the rest, and decrease in size proximally. All 
the suckers of the club have a circular yellow-brown ring with 
from five to thirteen teeth ; when so few as five are present 
there arc often gap*'', showing that some teeth have been broken 
off ; there are also about three rows of papillae on each sucker. 
The suckers on the stem of the tentacle are very small and 
delicate and on long stalks ; they arc at first placed four in a 
row, but arc further apart and only two in each row proximally 
and appear to cease at about 2 mm. from base of tentacle. 
About .six oblong chromatophorcs arc arranged in a row on the 
dorsal surface of each club, one of which has also a smaller row 
of chromatophores ; the dorsad surface of the stems each possess 
about eight chromatophores. The dorsal surface of each eye
stalk has a large squarish chromatophore as in the type and a 
large chromatophore is covered by the funnel.

The principal dimensions of the specimen arc appended, but 
they must be considered, as approximate, as the specimen is 
much contracted, the fin portion being almost withdrawn inside 
mantle :

Total length, ca. 63 mm.
Dorsal mantle-length, ca. 37 mm.
Breadth of mantle, ca. 15 mm.
Length of fins, . . ca. 7 mm.
Breadth of fins, ca. 8 mm.
Top of funnel to mantle-margin . . 6 mm.
Length of eyes, 5 mm.
Breadth of eyes, ca. 3 mm.

Length of arms : —
1st on right. 4 mm. 1st on left 4 mm.
2nd ,, 6 mm. . 2nd ,, missing.
3rd ,, 8 mm. 3rd ,, 6-50 mm.
4th ,. 5 mm. 4th ,, 5’50 mm.
Right tentacle, 19 mm Left tentacle, 15 mm.
Club, 4 mm.

Distribution —“ A single specimen was taken on Aug. 31st, 
1.907, in 60° 3 hf., 3 53 Al ., in a05 m. It is, however, very 
probably a surface form *' (Russell, 1909, p. 453).
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Genus Teuthowenia, Chun, 1910.
Teuthowenia megaton; (Prosch) 1819.

Cranchia megalops, Steenstrup, 1861.
Owenia megalops, Pfeffer, 1900, 1908.

S.R. 224.—Midwater otter trawl at 0-750 fathoms. — One, 11 mm.
S.R. 231.—Midwater otter trawl at 0-1150 fathoms.—One, 

19 mm. Coarse silk triangular net at 0-750 
fathoms.—One, 32 mm.

S.R. 302.—Midwater otter trawl at surface.—Two, 6-9 mm.
S.R. 337.—Midwater otter trawl at 0-20 fathoms.—One, 17 mm.
S.R. 439.—Mosquito-net triangular net at 0-300 fathoms.— 

One, 10 mm.
The above specimens have all been seen by Dr. Pfeifer, who 

informed me that the specimen from station S.R. 439 is prob
ably the prettiest in any collection. It has a mantle-length of 
4 mm. by 3 mm. in breadth ; the extremity is rounded rather 
than pointed, and the fms are rudimentary. The funnel does not 
quite attain to base of arms. The length of the eyes is twice 
that of their breadth ; they arc set obliquely and measure about 
1 mm. in length and are broadest at their base ; the optic nerve 
can be seen as in Chun’s illustration of Teuthowenia antarctica 
(Chun, 1910, Taf. LVI, fig. 1) ; ventrally a slighter nerve is 
also visible at either side situated above the other ; the end 
surface of eyes is pointed ventrally, the eye hole is circular and 
the lens prominent. The 3rd arms arc mutilated, the 2nd pair 
were rather longer than the pigmented portion of eyes. Both 
tentacles measure about 5 mm. and bear suckers (on long 
slender stalks) throughout their entire length ; the suckers arc 
placed four in a row and are set fairly regular distally, but are 
irregular and placed in extending order proximally, the web 
extends for a considerable distance. The body is pale with a tinge 
of lavender ; there is a dark chromatophore on the dorsal sur
face of one eye and three brownish-red ditto on the other, and 
three of the same colour on the surface between the eyes. On 
the dorsal mantle are seven dark contracted chromatophores, 
and on the ventral mantle six ditto, and a few very small on 
the siphon. One eye ventrally has a rust-coloured chroma
tophore, and a few of the same tint ornament the tentacles.

Some of the other specimens, those from station S.R. 302, 
for example, have the eyes set much straighter in a line with 
the head, and both have blackish or reddish-brown chroma
tophores on the dorsal surface of each eye. The mantle-length 
in both is about 3 mm., and fins are not discernible ; it is not 
possible to state if end of body was originally rounded or 
pointed. The tentacles have suckers throughout their length.

One specimen has small dark chromatophores, some of which 
seem to have formed a circle round the posterior portion of



V. ’12. 11

mantle ; the enter surface of tentacles in this example have 
reddish-yellow chromatophores. The other specimen has about 
eight chromatophores on the dorsal mantle, and a number of 
very small ditto (chiefly dark, but some yellow-brown); ven
trally there are seven chromatophores on the mantle, and a 
number of very small ones, ah coloured as on the dorsal surface.

Distribution.—Westwards of Faroes (Prosch). 58° N., 27° W.» 
(Copenhagen Museum). Bay of Biscay, surface to 100 fathoms 
(Hoyle, 1906, Pfeffer, 1912, p. 745).

PARTICULARS OF STATIONS.
S.R. 224.—12 v ’05, 53° 7' N., 15° 6' W., 860 fathoms, ooze, 

surface temperature 10-7° C., salinity at surface 
35*32 °/oo.

S.R. 231.—20 v ’05, 55° 1' N., 10° 45' W., 1200 fathoms, sur
face temperature 10*9° C., salinity of surface 
35-28 °/oo.

S.R. 302.—5 ii ’06, 51° 53' N., 11° 58' W., 460 fathoms, fine 
muddy sand, surface temperature 10’5° C., 
salinity at surface 35-39 °/oo.

S.R. 337.—12 v ’06/51° 21' 30" N., 12° 9' W., 768 fathoms, 
surface temperature 11-0° C.

S.R. 366.—10-11 VIII ’06, 51° 24' N., 11° 40' W., 461 fathoms, 
surface temperature 15-55° C.

S.R. 439.—15 v ’07, 51° 47' 30" N., 12° 28' W., 723 fathoms, 
ooze, surface temperature 11-75 °C., salinity 
35-44 °/ ./ oo

S.R. 443.—16-17 v ’07, 51° 2S' N., 12° 5' W., 683 fathoms, sur
face temperature 11*65° C., salinity 35-16 °/00.

S.R. 449.—19 v ’07, 50° 26' N., 11° 36' W., 950 fathoms, surface 
temperature 10-75° C., salinity 35-19 °/co.

S.R. 470. —24 viii ’07, 50° 16' N., 11° 27' W., 77o" fathoms, 
ooze, temperature at surface 15-8° C., at 500 
fathoms 9-03° C., salinity at surface 35-30 °/00, 
at 500 fathoms 35-35 °/oo.

S.R. 479.—28 viii ’07, 51° 20' N.» 11° 41' W., 468-560 fathoms, 
temperature at surface 15-65° C., salinity at 
surface 35-41 °/oo.

S.R. 481.—29 viii ’07, 50° 59' N., 11° 52' W., 920-1064 fathoms, 
ooze, temperature at surface 16-15° C., salinity 
at surface 35-35 °/oo.

S.R. 503 —12 ix ’07, 50° 42' N., 11° 26' W., 990 fathoms, tem
perature at surface 16-2° C., salinity at surface 
35-34 °/ .• o o

S.R. 589.—2 vin ’08, 51° 54' N., 12° 14' W., 593 fathoms, ooze, 
surface temperature 17-1° C., at 550 fathoms,
9-45°  C., salinity at surface 35-43 °/oo, at 550 
fathoms 35-48 °/oo.



S.R. 590.—3 vin ’08, 51° 51' 30" N., 12° S' W., 480 fathoms, 
ooze, surface temperature 17-2 C., bottom tem
perature 9-28° C., salinity at 450 fathoms 35-46°/00.

S.R. 593.—G vin ’08., 50° 32' N., 1’1° 34'4V., 770 fathoms, 
ooze, surface temperature 16-2° C., salinity at 
surface 35-48°/oo, at G50 fathoms 35-53° oo.

S.R. 752.—1G v ’09, 51° 51' N., 12° 13' W., 523 fathoms, ooze, 
surface temperature 11-9° C., at. 50 fathoms
10- 54° C., at 100 fathoms 10-45° C., at 500 
fathoms 8-9° C., salinity at surface 35-32°/oo ; 
at 50 fathoms 35-32°/oo ; at 100 fathoms 35-34°/00 ; 
at 500 fathoms 35-43°/oo.

S.R. 805.—14 vni ’09, 51° 52' N., 12° 14' W., 539 fathoms, 
ooze, surface temperature 17-78° C’., at 50 fathoms
11- 14° C., at 100 fathoms 10-72° C., salinity at 
surface 35-44°/oo, at 50 fathoms 35-47°/oo, at 100 
fathoms 35-44 °/o .

S.R. 1175.—19 v ’ll, 51° 37' 30" N„ 11° 56' W., ca. 400 fathoms.
S.R. 1242.—14 vm ’ll, 51° 28' N., 11° 54' W., 590 fathoms, 

ooze.
S.R. 1244.—15 vm ’ll.—51° 38' N., 12° 2' W., 670 fathoms.
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THE DEEP-WATER ASTEROIDEA. OPHIUROIDEA AND 
ECHINO I DEA OF THE WEST COAST OF IRELAND,

BY

G. P. Fariian.

Plates I and II.

The following account deals with the Asteroidea, Ophiuroidea 
and Echinoidea which have been taken by the S.S. Helga on 
the west coast of Ireland since 1901, in depths greater than 
50 fathoms. 'The earlier captures have already been dealt 
with by Mr. S. W. Kemp (1907), and most of the captures 
here recorded, especially of the Asteroids, had been identified 
by him with a view to publication, which was, however, pre
vented by his leaving the Fisheries Branch for the Indian 
Museum at Calcutta.

The total number of species taken was sixty-nine, including 
two of which the specific identification is uncertain. Of these, 
forty-six have already been recorded from the west coast of 
Ireland ; seven, viz.. Mi master Tizardi, Culcita borealis. Poranio- 
morpha villosa. Ophiopleura aurantiaca, Ophioscolex purpurea, 
Ophiomyxa serpentaria. Gorgonocephalus Lincki, are new Irish 
records, although they have been already recorded from the 
Faeroe Channel. Eleven are new to the British and Irish 
area though known from elsewhere in the North Atlantic. 
These are : —

Fisheries, Ireland, Sci. Invest., 1912, 71,(1913].

One species, Ophiomusium Lymani, recorded once from a 
doubtful locality off the west coast of Ireland, has again been 
taken, and it has been found necessary to describe as new 
two Ophiuroids which could not be identified.

The new records are all of deep-water forms, and throw 
little light on questions of distribution, though in some cases 
the known range of the species has been considerably extended.

Sonic few changes in nomenclature have been introduced 
owing to the identification of species already known from the 
British and Irish area with those described from elsewhere 
which were previously regarded as distinct.

The method of capture was usually the beam trawl, but 
sometimes the dredge. The mesoplankton (jungfisch) trawl

Benthopecten armatus. Ophiacantha aristata.
Ps i I aster o ps is pat agi at us. Ophiolebes claviger.
Ophiura carnea. Ophiotoma coriacea.
Ophiura Ljungmanni. Sperosoma Grimaldii.
Amphilcpis norvegica. Hemiaster expergitus.
Ophiacantha crassidens.
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was occasionally allowed to touch the bottom with successful 
results.

In conclusion, my best thanks arc due to Mr. r. J. Bell for 
the facilities he has afforded me in examining the British 
Museum collections under his care, and also to Dr. II. L. Clark 
for kindly sending me numerous specimens from the Museum 
of Comparative Zoology at Harvard for examination and 
comparison. To both these gentlemen I am indebted for 
much valuable advice, and also to Dr. R. Koehler and Dr. 
T. Mortensen in Europe, and Mr. A. II. Clark and Dr. W. K. 
Fisher in America, for the trouble they have taken in examining 
specimens for me and in giving me the benefit of their ex
perience. I have also to thank Miss J. Stephens for the names 
of the Sponges and Alcyonarians with which several of the 
Echinoderms were found associated.

ASTEROIDEA.

PHANEROZONIA.
Family BENTHOPECTENIDAE. 

Benthopecten arniatus (Sladen).
Par archaster armatus, Sladen. 1889.

Pl. I, Fig. 1.
Helga.

S. R. 944—17 v ’10. 51° 22' N., 12° 41' W., soundings
982 fms., ooze. Trawl.—Thirty.

This species is now added to the British and Irish deep-water 
fauna. It was originally described by Sladen in 1889, under 
the name Pai a? chaste) armatus^ from Challenger specimens 
taken off Nova Scotia and New Jersey and off the coast of 
Portugal. In the Irish specimens there arc usually 2-3 sub
equal spinules on each plate in the papular area at the base 
of the arms, but towards the extremity of the arms there is 
raiely moie than one. Sladen describes and figures these 
spinules as single or rarely in groups of two or three, but an 
examination of the Challenger specimens showed that the 
arrangement in groups of 2-4 was frequent. In the largest 
Irish specimen R = ca. 60 mm. (tips of arms broken), and in 
the smallest R = ll mm., the average value of R being about 
35 mm. Authorities differ as to the synonymy of this species. 
Verrill (1895) regards it as a synonym of Benthopecten spinosus 
described by him in 1884. Ludwig, in a recent revision of the 
species and genera belonging to the order Notomyota (1910), 
holds that Benthopecten spinosus is distinct, but that Sladen’s 
Pararchaster annatus is the same as Archaster simplex described 
by Perrier in 1881, and should consequently be known as 
Benthopecten simplex. According to Sladen, however, Perrier’s
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figure ‘‘ is altogether unlike the smallest example of P. armatus 
in character of armature both of the adambulacral and infero- 
marginal plates.” Under these circumstances it seems best, 
provisionally, to retain Sladen’s name.

It may be noted, however, that the elongated disc spines 
which are so noticeable in 7?. spinosus are not to be found in 
any of the Irish specimens of 77. armatus. In the largest Irish 
specimen (R =ea. 60 mm.) the largest disc spine measures 
only 1-5 mm., while in a specimen of 7?. spinosus in the British 
Museum (R — 95 mm.) the disc spines arc as much as 7 mm. 
long, and in a smaller specimen (R=50 mm.) they measure 
2-5 mm. The large intcrbrachial spines in the latter specimen 
measure only 6 mm., whereas in Irish specimens of R=40 mm. 
they reach a length of 8 mm. It was only in the largest Irish 
specimen (R=ca. 60 mm.) that the comb-shaped pedicellariae 
could be found.

Fa mi ly C HEIR A STERIDA E.

Pontaster tenuispinus (Dub. and Kor.).
Pontaster tenuispinus, Bell, 1892.
Pontaster tenuispinus, Kemp, 1905. 

Helga.
S. R. 18.8—3 ii ’05. 51° 53' N.» 11° 59' W., soundings 320-372 

Ims., mud. Trawl.—Several.
S. R. 212—6 v ’05. 51° 5 1' N.» 11° 57' W., soundings 378- 

111 fms., fine muddy sand. Trawl.—Fifty-four.
S. R. 222—12 v ’05. 53° 1' N.» 1-1° 34' W., soundings 293 

1ms., fine sand. Trawl.—Two.
S. R. 321 — 1 v ’06. 50° 58' N.» 11° 17' W., soundings 208-

180 fms., fine sand. Trawl.—Nine.
S. R. 329—9 v ’06. 51° 21' 30" N., 11° 35' W., soundings 

215—115 fms. Trawl.—Two.
S. R. 330—9 v ’06. 51° 16' N., 11° 37' W., soundings 374-

415 fms., fine sand. Trawl.—Three.
S. R. 351—5 viii ’06. 50° 19' 30" N., 11° 6' W., soundings

230—250 fms., fine sand. Trawl.—Six.
S. R. 353—6 viii ’06. 50° 38' 30" N., 11° 32' W., soundings

250—5 12 fms., muddy sand. Trawl.—Many
S. R. 440—16 v ’07. 51° 45' N., 11° 49' W., soundings

350—389 fms. Trawl.—Several.
S. R. 447—18 v ’07. 50° 20' N., 10° 57' W., soundings

221—343 fms., fine sand. Trawl.—Many.
S. R. 448—18 v ’07. 50° 21' N., 11° 0' W., soundings 343-

346 fms. Trawl.—Three.
S. R. 1005—12 viii TO. 51° 22' N., 11° 30'30" W., soundings

249 fms., fine sand. Dredge.:—Four.
The ordinary bathymetric range of this species off the south

west coast of Ireland seems to lie between 250 and 150 fathoms, 
or where the bottom of muddy sand begins to pass into
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foraminiferous ooze. Between these depths it occurs frequently, 
sometimes in large numbers. All the Irish specimens were of 
a pale orange-red colour, which appears to distinguish the type 
from the more deeply coloured cold-water variety platynota 
(Grieg, 1907).

Sub-Family PLUTON ASTERIN AE.
Plutonaster bifrons (Wyv. Thoms.). 

Plutonaster bifrons, Bell, 1892. 
Plutonaster bifrons. Kcnw. 1905.

Helga.
S. R. 327—8 v ’06. 51° 46' N., 12° 14' 30" W., soundings

550-800 fms., ooze. Trawl.—Twelve.
S. R. 333—10 v ’06. 51° 37' N., 12° 9' W., soundings 557- 

579 fms., ooze. Trawl.—Nine.
S. R. 334—10 v ’06. 51° 35' 30" N., 12° 26' W., soundings 

500-520 fms. Trawl.—Two.
S. R. 335—12 v ’06. 51° 15' N., 12° 17' W., soundings

673-893 fms. Trawl.—Eight.
S. R. 336—12 v ’06. 51° 19' N., 12° 20' W., soundings 

673-720 fms. Trawl.—One.
S. R. 364—10 vm ’06. 51° 23' 30" N.» 11° 47' W., soundings 

620-695 fms., ooze. Trawl.—One.
S. R. 368—11 vm ’06.' 51° 39' N., 12° 1' W., soundings 

608-450 fms., fine sand. Trawl.—One.
S. R. 397—2 ii ’07. 51° 46' N.. 12° 5' W., soundings 549- 

646 fms., ooze. Trawl.—One.
S. R. 401—5 n ’07. 51° 14' N., 11° 51' W., soundings 600- 

660 fms. Trawl.—One.
S. R. 477—28 vm ’07. 51° 15' N., 11° 47' W., soundings

707-710 fms., ooze. Trawl.—Six.
S. R. 484—30 vm ’07. 51° 35' N., 11° 57' W., soundings 

602-610 fms. Trawl—Two.
S. R. 489—4 ix ’07. 51° 35' N., 11° 55' W., soundings 720 

fms. Trawl.—Six.
S. R. 497—10 ix ’07. 51° 2' N., 11° 36' W., soundings 

775—795 fms., ooze. Trawl.—Two.
S. R. 499—11 ix ’07. 50° 55' N., 11° 29' W., soundings 

666—778 fms. Trawl.—Three.
S. R. 500—11 ix ’07. 50° 52' N., 11° 26' W., soundings 

625-666 fms. Trawl.—One.
S. R. 501—11 ix ’07. 50° 49' N., 11° 22' W., soundings 

447-625 fms. Trawl.—One.
S. R. 593—6 vm ’08. 50° 31' N., 11° 31' W., soundings 

670-770 fms., ooze. Trawl.—Nine.
S. R. 746—14 v ’09. 51° 32' N., 12° 13' W., soundings 

620-658 fms., ooze. Trawl.—Five.
S. R. 944—17 v ’10. 51° 22' N., 12° 41' W., soundings 982 

fms., ooze. Trawl.—Several.
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It is evident from the above records that P. bijrons does not 
usually occur on the Irish coast at less depths than 500 fathoms, 
but below that depth it appears to be fairly widely distributed 
in small numbers.

Fam i ly ASTROPECTENIDAE.

Astropecten irregularis, Penn.

Astropecten irregularis, Bell, 1892. 
Astropecten irregularis, Kemp, 1905.

Helga.
S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 82| 

fms.. line sand and shells. Trawl.—Few.
S. R. 187—31 i ’05. 51° 14' 31" N., 9° 43' W., soundings

57 fms.. sandy mud. Dredge.—One.
S. R. 211—5 v ’05. 50° 20' N., 10° 20' W., soundings 81 

fms., coarse sand. Trawl.—Five.
S. R. 215—9 v ’05. 52° 01' N., 11° 21' W., soundings 106 

fms., fine sand. Trawl.—Twenty.
S. R. 21G—9 v ’05. 52° 21' N.. 11° 54' W., soundings 143- 

164 fms., line sand. Trawl.—Three.
S. R. 217—9 v ’05. 52° 44' N., 12° 20' W., soundings 208

fms., fine sand. Trawl.—One.
S. R. 220—11 v ’05. 53° 39' N., 12° 24' W., soundings 185 

fms., fine sand and shells. Trawl.—One.
S. R. 225—13 v ’05. 53° 2' N., 13° 48' W., soundings 105- 

109 fms., fine sand and shells. Trawl.—Three.
S. R. 226—13 v ’05. Porcupine Bank. 53° 12'N., 13° 57' W., 

soundings 93 fms., gravel and shells. Dredge.— 
Four.

S. R. 227—14 v ’05. 53° 20' N., 13° 0' W., soundings 164 
fms., fine sand. Dredge—One. Trawl—Two.

S. R. 405—8 ii ’07. 51° 56'N., 11° 0' W., soundings 84 fms. 
fine sand. Trawl.—One.

S. R. 528—7 xi ’07. 50° 21' 30" N., 10° 24' W., soundings 
85 fms., sand and shells. Dredge—Two.

S. R. 591—4 vin ’08. 51° 46' N., 10° 44' 30" W., soundings 
73—78 fms., sand. Trawl.—Few.

S. R. 807—17 vin ’09. 51° 37' 30" N., 11° 6' W., soundings 
105 fms., fine sand. Trawl.—Two.

Frequently taken below 50 fathoms, but its range does not 
extend much beyond 200 fathoms, probably on account of 
the change in the nature of the bottom, as in shallow water 
it is rarely found except on fine sand.

In one specimen from the Porcupine Bank (S. R. 226) several 
of the supero-marginal plates bore from one to three small 
spines, arranged in a vertical row on each plate.
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Psilaster andromeda, Mull, and Tros.
Psilaster andromcda, Bell, 1892.
Psilaster andromcda, Kemp, 1905.

Helga. „ n , „T ..
s* r 188—3 n ’05. 51° 53' N., 11° 59 W., soundings 320- 

372 fms., mud. Trawl.—Many.
S r 212__6 v ’05. 51° 54' N., 11° 57' W., soundings 378-

411 fms., fine muddy sand. Trawl.—Six.
S. R. 321__1 v ’06. 50° 59' N., 11° 17' W., soundings 208-

480 fms., fine sand. Trawl.—Seven.
S. R. 353—6 vm ’06. 50° 38' 30" N., 11° 32' W.. soundings 

250-542 fms., muddy sand. Trawl.—Twenty-eight.
S. R. 359—8 vm ’06. 51° 59' N., 12° 9' W., soundings

465-492 fms., ooze. Trawl.—Eighty-three.
S. R. 397—2 li ’07. 51° 46' N., 12° 5' W., soundings 549- 

646 fms., ooze. Trawl.—Five.
S. R. 440—16 v ’07. 51° 45' N., 11° 49' W., soundings

350-389 fms. Trawl.—Two.
S. R. 447—18 v ’07. 50° 20' N., 10° 57' W., soundings

221-343 fms., fine sand. Trawl.—One.
S. R. 448—18 v ’07. 50° 21' N., 11° 0' W., soundings 343- 

346 fms. Trawl.—Two.
S. R. 489—4 ix ’07. 51° 35' N., 11° 55' W., soundings 720 

fms. Trawl.—One.
S. R. 490—7 ix ’07. 51° 57' 30" N., 12° 7' W., soundings 

470-491 fms., ooze. Trawl.—One hundred and 
nineteen.

S. R. 491—7 ix ’07. 51° 57' 30" N., 12° 13' W., soundings 
491-520 fms. Trawl.—Very many.

S. R. 493—8 ix ’07. 51° 58' N., 12° 25' W., soundings 553- 
570 fms. Trawl.—Twelve.

S. R. 494—8 ix 07. 51 59' N., 12 32' W., soundings 550— 
570 fms. Trawl.—Several.

S. R. 496—8 ix ’07. 51° 54' N., 12° 54' W., soundings 473- 
500 fms. Trawl.—Fourteen.

S. R. 502—11 ix ’07. 50° 46' N., 11° 21' W., soundings
447-515 fms. Trawl.—Twenty.

S. R. 590—3 vm ’08. 51° 50' N., 12° 9' W., soundings
480-493 fms., ooze. Trawl.—Ca. forty.

S. R. 592—6 vm 08. 50° 39' N., 11° 25' W., soundings
400-510 fms., ooze. Trawl.—Seven.

S. R. 752—16 v 09. 51° 51' N., 12° 13' W., soundings
523—595 fms., ooze. Trawl.—Three full-grown,
several very small.

S. R. 753—17 v 09. 51° 24' N., 11° 59' 30" W., soundings 
561-572 fms., ooze. Trawl.—One.

S. R. 805—14 vm ’09. 51° 50' 30" N., 12° 14' W., soundings 
539-544 fms., ooze. Trawl.—Few.

S. R. 944—17 v TO. 51° 22' N., 12° 41' W., soundings 
982 fms., ooze. Trawl.—One large, one small.

S. R. 1005—12 vm TO. 51° 22'N., 11° 30'30" W., soundings 
249 fms., fine sand. Dredge.—One.



This species occurs on the Irish coast between 250 and 1.000 
fathoms, the largest numbers being found between 400 and 
500 fathoms. These depths are slightly greater than those 
in which it occurs in t he Norwegian Sea (Grieg, 1907), where 
it was found between 1G0 and GOO fathoms, usually at about 
220 fathoms. In some of the Norwegian fiords, however, it 
has been taken in water as shallow as 10 fathoms (Storm, 1888).

Verrill (1895) suggests that Psilaster florae from the east 
coast of North America may be the same as P. andromcda, 
and Koehler (1909) includes it in his synonymy of the species.

Psilasteropsis patagiatus, (Sladen).
Psilaster patagiatus, Sladen, 1889. 
Psilaster andromeda (pars), Perrier, 1894. 
Psilaster andromeda, Perrier, 1896. 
Psilasteropsis patagiatus, Koehler, 1909.

Helga.
S. R. 335—12 v ’06. 51° 15' 30" N., 12° 17' W., soundings 

(>73—893 fms. Trawl.—Three.
In the Irish specimens the supero-marginal plates, seen 

from above, are square, or slightly wider than deep, and without 
spinules, hut in the British Museum type, examined by Mr. 
Kemp, they are much deeper than wide and bear occasional 
spinules. In side view the marginals are much deeper in the 
Irish specimens than in those in the British Museum. These 
differences arc much less noticeable when comparing the Irish 
specimens with Koehler’s figures of the same species (1909, 
Pl. Ill, fig. 2, Pl. XIX. fig. 1).

The disagreement seems to be due to the fact that the 
specimens in the British Museum arc in spirit, while those 
taken by the Helga have been dried. Dr. Koehler, who has 
compared one of the Irish specimens with those taken by him, 
writes that they agree, and that the figures referred to also 
represent a dried example.

The measurements of the Irish specimens arc: R=105 mm., 
r = 24 mm. R= 67 mm., r = 14 mm. R=61 nun., r=15 mm.

The present record, besides adding the species to the British 
and Irish list, extends its known range for a considerable 
distance northwards, the most northern of previous records 
being from the Bay of Biscay, and most of the recorded 
specimens coming from between the Azores and Cape Verde 
Islands.

Sub-Family LU I DI INAE.

Luidia ciliaris, Philippi.
Luidia ciliaris, Bell, 1892.

Helga.
S. R. 215—9 v ’05. 52° 1' N., 11° 21' W., soundings 106 fms., 

fine sand. Trawl.—One.

VI. ’12. 7
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Helga.
S. R. 225—12 v ’05. 53° 2' N.. 13° 48' W.» soundings 105- 

109 fms., fine sand and shells. Trawl.—One.
S. R. 227—13 v ’05. 53° 20' N., 13° 0' W., soundings 164 

fms., fine sand. Trawl.—One.
S. R. 360—8 vni ’06. 52° 4' N., 11° 27' W., soundings

108-120 fms., fine sand. Trawl.—One.
S. R. 379—1 xi ’06. 50° 14' N., 10° 53' W., soundings

126-139 fms., fine sand and shells. Trawl.—Few.
S. R. 405—8 ii’07. 51° 56'N., 11° 0'W., soundings 84 fins., 

fine sand. Trawl.—One.
S. R. 447—18 v ’07. 50° 20' N.. 10° 57' W., soundings 

221-343 fms., fine sand. Trawl.—One.
S. R. 755—19 v ’09. 52° 3' N., 11° 20' W., soundings 92-100 

fms., fine sand. Trawl.—One.
Luidia ciliaris seems rarely to reach a depth of 100 fathoms, 

and its occurrence on Station S. R. 417 between 221 and 313 
fathoms probably constitutes a record for depth.

Luidia Sarsi, Dub. and Kor.
Luidia Sarsi, Bell, 1892. 

Helga.
S. R. 185—30 I ’05. 50° 20' N., 10° 20' W., soundings 82! 

fms., fine sand and shells. Trawl.—Six.
S. R. 187—31 i ’05. 51° 14' 30" N., 9° 43' W., soundings 57 

fms., sand and mud. Dredge.—One. Trawl.—One.
S. R. 188—3 ii ’05. 51° 53' N., 11° 59' W., soundings 320- 

372 fms., mud. Trawl.—One ?
S. R. 211—5 v ’05. 50° 20' N., 10° 20' W, soundings 81 fms., 

coarse sand. Trawl.—Three.
S. R. 212—6 v ’05. 51° 54' N., 11° 57' W., soundings 378- 

411 fms., fine muddy sand. Trawl.—One ?
S. R. 213—6 v ’05. 51° 59' N., 11° 25' W., soundings 119 

fms., fine sand. Dredge.—Two.
S. R. 215—9 v 05. 52° 1' N., 11° 21' W., soundings 126 

fms., fine sand. Trawl.—One.
S. R. 216—9 v ’05. 52° 21' N., 11° 54' W., soundings 143—

164 fms., fine sand. Trawl.—Six.
S. R. 225—13 v 05. 53° 2' N., 13° 48' W., soundings 105—

109 fms., fine sand and shells. Dredge.—One.
S. R. 227 14 v 05. 53° 20' N., 14° 0' W., soundings 164 

fms., fine sand. Trawl.—Ten. Dredge.—Few.
S. R. 360 8 viii 06. 52 4' N., 11° 27' W., soundings

108—120 Ims., fine sand. Trawl.—Two.
S. R. 362 9 viii 06. 51 34 30" N., 11° 27' W., soundings 

145-160 fms., fine sand. Trawl.__Two.
S. R. 379—1 xi 06. 50 14' N., 10° 53' W., soundings 126-

139 fms., fine sand and shells. Trawl.__Few.
S. R. 384—6 xi 06. 51 54 30" N., 11° 37' W., soundings

162-218 fms., fine sand. Trawl.—One.
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Helga.
S. R. 105—<8 ii '07. 512 56' N., 11° O' AV., soundings 8-1 fms.,

line sand. Trawl.—Two.
S. R. 110—io v ’07. 51° 45' N., 11° -19' AV., soundings 350- 

389 fins. Trawl.—One.
S. R. 528—7 xi *07. 50° 21' 30" N., 10° 2-1' AV., soundings 

85 fins., sand and shells. Dredge.—One.
S. R. 591.—1 viii ’08. 51 16' N., 10" 44' 30° AV., soundings 

73-78 fins., sand. Trawl.—One.
S. R. 755—19 v *09. 52° 3' N., 11° 20' AV., soundings 92-100 

fins., line sand. Trawl.—One.
In the above list the records from stations S. R. 188 and 

S. R. 212 have been queried as. in both instances, the species 
had been taken in the haul of the trawl immediately preceding 
the station, in much shallower water, and it is possible that a 
specimen may have been overlooked and left in the net. This 
possibility of error docs not applv to the record from S. R. 4-10. 
350-389 fins.

Fa m ily PENTAGONASTERIDAE.

Sub-Family PENTAGON ASTERIN AE.

Pentagonaster balteatus, Sladen.
Pentagonaster balteatus, Sladen. 1891. 
Pentagonaster granularis (pars). Bell, 1892. 
Pentagonaster Gosselini, Perrier. 1894. 
Pentagonaster granularis (pars), Nichols, 1903. 
Pentagonaster granularis (pars), Kemp, 1905. 
Pentagonaster Gosselini. Koehler, 1909.

Helga.
S. R. 497—10 ix '07. 51° 2' N., 11° 36' AV., soundings

775—795 fms., ooze. Trawl.—Two.
This species, described by Sladen in 1891 from specimens 

taken off the west coast of Ireland, is represented by two 
specimens, each measuring R =28 mm., r = 16 mm., which 
are slightly larger than the type of P. balteatus (r=22 mm.) 
now in the Dublin Museum.

In his paper on the Echinoderms of the West Coast of 
Ireland (1905), Mr. S. AV. Kemp, following Professor Bell (1892), 
united P. balteatus and P. concinnus as synonyms of P. 
granularis, but in working out the Helga's collections he, sub
sequently, found it necessary to separate them. There does 
not seem to be sufficient grounds for retaining P. granularis 
in the Irish list, as, with the exception of one small specimen 
taken by the Helga in 1904, which cannot at present be traced, 
all the Irish individuals of P. granularis have proved to be 
either P. balteatus or P. dentatus (=P. concinnus).

P. balteatus is also known from the Azores and the Cape 
Verde Islands. It was described by Perrier (1894) under the 
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name P. Gosselini, from specimens taken at the Azores by 
the Talisman, and recorded under that name (Koehler. 1009) 
as having been taken off the Cape Verde Islands by the 
Princess Alice.

The name P. Gosselini must, however, give place to the earlier 
P. balteatus. There can be no doubt that the two species arc 
synonymous, as I sent one of my specimens to Professor R. 
Koehler, who was good enough to compare it with the speci
mens taken by the Talisman. Professor Koehler writes that 
it is absolutely identical with K Gosselini. It is also identical 
with Sladen’s type of P. balteatus in the Dublin Museum, with 
which I have compared it.

Dr. H. L. Clark has been good enough to compare one of 
the Irish specimens with the type of P. grenadensis, Perrier, 
from the Blake Collections in the Museum of Comparative 
Zoology at Harvard. The two species have a superficial 
resemblance, but Dr. Clark informs me that they are distinct.

Pentagonaster dentatus, Perrier.
Pentagonaster dentatus, Perrier, 1881.
Pentagonaster dentatus, Perrier, 188-1.
Pentagonaster grandis, Perrier, 1885.
Pentagonaster Perrieri, Sladen, 1889.
Pentagonaster concinnus, Sladen, 1891.
Pentagonaster granularis (pars), Bell, 1892.
Pentagonaster Perrieri, Perrier, 1894.
Pentagonaster Perrieri, Koehler, 189G, 1909.
Pentagonaster granularis (pars), Nichols, 1903.
Pentagonaster granularis (pars), Kemp, 1905. 

Helga.
S. R. 335—12 v ’06. 51° 15' 30" N., 12° 17' W., soundings 

673-893 fms. Trawl.—Two.
S. R. 364—10 vin ’06. 51° 23' 30" N., 11° 47' W., soundings 

620-695 fms., ooze. Trawl.—One.
S. R. 400—5 ii 07. 51° 21' N., 11° 49' W., soundings 525

fms. Trawl.—Five.
S. R. 448—18 v ’07. 50° 21' N., 11° 0' W., soundings 343-

346 fms. Trawl.—One.
S. R. 477 28 vin 07. 51° 15' N., 11° 47' W., soundings 

707—710 fms., ooze. Trawl.—Two.
S. R. 489 4 ix 07. 51 35 N., 11° 55' W., soundings 720 

fms. Trawl.—Two.
S. R. 497—10 ix 07. 51 2 N., 11° 36' W., soundings

775-795 fms., ooze. Trawl.__Two.
S. R. 499 11 ix 07. 50 55' N., 11° 29' W., soundings

666-778 fms. Trawl.—One.
S. R. 502 11 ix OfZ. 50 46' N., 11° 21' W., soundings 

447-515 fms. Trawl.—Two.
S. R. 593 6 vm 08. 50 31' N., 11° 31' W., soundings

670-770 fms., ooze. Trawl.—Two.
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This species was first described as P. dentatus by Perrier 
in 1881 from specimens collected by the Blake in the West 
Indies, The same species was taken by the Travailleur and 
Talisman, but was not recognised, and was re-described by 
Perrier (1885) under the name of P. grandis. Sladen in the 
Challenger Reports (1889) pointed out that the name P. grandis 
was preoccupied and proposed P. Perrieri as an alternative. 
This name was adopted by Perrier and Koehler in dealing 
with the Travailleur. Talisman and Princess Alice collections. 
In 1891 Sladen described a new species P. concinnus from 
specimens taken off the west coast of Ireland. This was treated 
as a form of P. granularis by Bell (1892) and others, but has 
proved to be the same as P. dentatus.

One of the Irish specimens has been compared by Professor 
Koehler with the specimens collected by the Travailleur and 
Talisman and the Princess Alice, and has been found to be 
identical with them. This puts it beyond doubt that P. 
Perrieri and P. concinnus arc synonymous, as I have com
pared my specimens with the type of P. concinnus in the 
Dublin Museum. Professor Koehler (1909) had himself arrived 
at this conclusion from Sladen’s description of P. concinnus.

Another Irish specimen has been compared by Dr. II. Lyman 
Clark with the type of P. dentatus in the Museum of Comparative 
Zoology at Harvard. He writes that he has no doubt that P. 
concinnus, P. dentatus and P. Perrieri are one and the same thing.

P. dentatus can usually be distinguished at a glance from 
P. granularis by the uniformity and equal spacing of its 
abactinal plates’ which arc all hexagonal. In P. granularis 
the interradial plates tend to become quadrangular and are 
tightly fitted together, forming a much closer pavement than 
the hexagonal plates do on the radial lines.

This species reaches a considerable size, the two largest 
specimens, from S. R. 335, measuring R=95 nun., r=63 mm., 
and R =86 mm., r = 50 mm. It seems to be uniformly distributed 
in very small numbers over the area lying between 350 and 
800 fathoms off the Irish coast.

Nymphaster arenatus (Perrier).
Pentagonaster arenatus, Perrier, 1884. 
Nymphaster protentus, Sladen, 1889. 
N ymphaster protentus, Bell, 1889. 
Nymphaster subspinosus, Bourne, 1890. 
N ymphaster protentus, Sladen, 1891. 
Nymphaster subspinosus, Bell, 1892. 
Dorigona arenata, Perrier, 189-1. 
N ymphaster arenatus, Verrill, 1895. 
Dorigona arenata, Koehler, 1896. 
Nymphaster subspinosus, Nichols, 1903. 
Nymphaster subspinosus, Kemp, 1905. 
Dorigona arenata, Koehler, 1909, p. 83.
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Helga.
S. R. 321__1 v ’06. 50° 58' N., 11 17' W., soundings 208-

480 fms., fine sand. Trawl.—Two.
g r 329—9 v ’06. 51° 21' 30" N., 11° 34' W., soundings 

215-415 fms. Trawl.—One.
S. R. 353—6 vm ’06. 50° 38' 30" N., 11° 32' W., soundings 

250-542 fms., muddy sand. Trawl.—Seventeen.
S. R. 364—10 vm ’06. 51° 23' 30" N., 11° 47' W., soundings 

620-695 fms., ooze. Trawl.—One.
S. R. 447—18 v ’07. 50° 20' N., 10° 57' W., soundings

221-343 fms., fine sand. Trawl.—One.
S. R. 448—18 v ’07. 50° 21' N., 11° 0' W., soundings 343-

346 fms. Trawl.—One.
S. R. 482—29 vm ’07. 51° 6' N., 11° 26' W., soundings 

368 fms.. fine sand. Trawl.—One.
S. R. 502—11 ix ’07. 50° 46' N., 11° 21' W., soundings 

447-515 fms. Trawl.—Six.
S. r 504—12 ix ’07. 50° 42' N., 11° 18' W., soundings 

627-728 fms., stones and coral. Trawl.—Thirty-six.
S. R. *505—12 ix ’07. 50° 39' N., 11° 14' W., soundings 

464-627 fms. Trawl.—Fifty.
S. R. 506—12 ix ’07. 50° 34' N., 11° 19' W., soundings 

661-672 fms. Trawl.—Five.
S. R. 592—6 vm ’08. 50° 39' N., 11° 25' W., soundings 

400-510 fms., ooze. Trawl.—Five.

The species described by Sladen under the name of A7, pro
tentus seems to be a synonym of A7. arenatus described by 
Perrier in 1884 from specimens collected by the Blake in the 
West Indies. It was suggested by Canon Norman (Bourne, 
1890) that N. protentus was a synonym of A7, subspinosus, 
Perrier, and this view was adopted by Professor Bell in his 
British Museum Catalogue, but was not accepted by 
Sladen.

The figures and descriptions of N. arenatus given by Perrier 
would seem to indicate that it resembles A7, protentus much 
more closely than does A7, subspinosus, and Dr. II. L. Clark, 
who has kindly compared one of my specimens with Perrier’s 
type at Harvard, tells me that it is undoubtedly A7, arenatus. 
Professor Koehler, to whom also I sent one of the Irish 
specimens (which are, undoubtedly, the A7, protentus of Sladen), 
informs me that it is identical with the form which he has 
recorded from numerous localities on the east side of the 
Atlantic as Dorigona arenata.

Although the small spines on the marginal plates, which are 
one of the distinguishing characters of A7. subspinosus, are not 
found in any of the Irish specimens, yet there are occasionally 
one or more enlarged granules present.
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Pseudarchaster Pareli (Dub. and Kor.).

Astropecten Pareli i. Dub. and Kor., 1844.
Archaster Pareli i, Wyv. Thomson, 1873.
Plutonaster (Tethy aster) Parelii, Sladen. 1889.
Plutonaster Parelii, Bell, 1892.
Plutonaster Parelii, Ludwig, 1900.
Plutonaster Pareli, Kemp, 1905.
Plutonaster Pareli. Grieg, 1907. 
Astrogonium Pareli. Koehler, 1907, 1909. 
Pseudarchaster Pareli, Fisher, 1911.

Helga.
S. R. 329—9 v ’06. 51° 21' 30" N., 11° 34' W., soundings 

215—115 fms. Trawl.—Two.
S. R. 33.3—10 v ’06. 51° 37' N., 12° 9' W., soundings 557- 

579 fms.. ooze. Trawl.—One.
S. R. 35.3—6 vm ’06. 50° 38' 30" N., 11° 32' W., soundings 

250-5 1-2 fms., muddy sand. Trawl.—Two.
S. R. 36.3—10 vm ’06. 51° 22' N., 12° 0' W., soundings

695—720 fms., ooze. Trawl.—One.
S. R. 400—5 ii ’07. 51° 18' N., 11° 50' W., soundings 525- 

600 fms., mud and ooze. Trawl.—One.
S. R. -110—16 v ’07. 51° 45' N., 11° 49' W., soundings

.350—.389 fms. Trawl.—One.
S. R. 487—3 ix ’07. 51° 36' N., 11° 57' W., soundings •

540—660 fms. Trawl.—One.
S. R. 1-90 —7 ix ’07. 51° 57' .30" N., 12° 7' W., soundings

470-491 fms., ooze. Trawl.—One.
S. R. 491—7 ix ’07. 51° 57' 30" N., 12° 13' W., soundings 

491—520 fms. Trawl.—Three.
S. R. 500—11 ix ’07. 50° 52' N., 11° 56' W., soundings 

625-666 fms. Trawl.—One.
S. R. 502—11 ix ’07. 50° 46' N., 11° 21' W., soundings 

447—515 fms. Trawl.—One.
S. R. 504—12 ix ’07. 50° 42' N., 11° 18' W., soundings 

627—728 fms., stones and coral. Trawl.—Three.
S. R. 592—6 vm ’08. 50° 39' N., 11° 25' W., soundings 

400—510 fms., ooze. Trawl.—Three.
S. R. 746—14 v ’09. 50° 32' N., 12° 13' W., soundings 

620-658 fms., ooze. Trawl.—Three.

As Koehler (1907) and Fisher (1911) have pointed out, this 
species was wrongly referred to the genus Plutonaster, and 
properly takes its place in the Family Pentagonasteridae 
(Goniasteridae) rather than in the Archasteridae, in which it 
formerly stood. I have for convenience adopted the generic 
name used by Fisher, without entering into the academic 
question of whether it or Astrogonium is more properly ap
plicable to the genus to which it is here applied.
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Dr. Koehler, who has had considerable experience both of 
the type of this species and of the variety longobrachiale, has 
been good enough to examine one of my specimens. He 
informs me that, although its arms arc more pointed than 
in the specimens he has seen of the type, it cannot be referred 
to the variety, in which the arms arc, relatively, much more 
slender and longer.

This species reaches a very large size in Irish waters. The 
two largest specimens obtained by the Helga measured 
R = 192 mm., r=70 mm. and R=178 mm., r = 57 mm. 
respectively.

Small specimens are rather scarce, for out of nineteen of 
the Helga specimens in which the arms were measured, in 
five only was R less than 80 mm.

Sub-Family MIM ASTERIN A E.
Mimaster Tizardi, Sladen.

Mimaster Tizardi, Bell, 1892.
Helga.

S. R. 335—12 v ’06. 51° 15' N., 12° 17' W., soundings
673-893 fms. Trawl.—One.

S. R. 397—2 ii ’07. 51° 46' N., 12° 5' W., soundings 549-646 
fms., ooze. Trawl.—One.

S. R. 400—5 ii ’07. 51° 18' N., 11° 50' W., soundings 525- 
600 fms., ooze. Trawl.—Four.

S. R. 477—28 vm ’07. 51° 15' N., 11° 47' W., soundings 
707-710 fins., ooze. Trawl.—Two.

S. R. 484—30 vm ’07. 51° 35' N., 11° 57' W., soundings 
602-610 fms. Trawl.—One.

S. R. 489—4 ix ’07. 51° 35' N., 11° 55' W., soundings
720 fms. Trawl.—One.

S. R. 592—6 vm ’08. 50° 39' N., 11° 25' W.. soundings
400-510 fms., ooze. Trawl.—One.

S. R. 746—14 v ’09. 51° 32' N., 12° 13' W., soundings
620-658 fms., ooze. Trawl.—Two.

S. R. 753—17 v ’09. 51° 24' N., 11° 59' 30" W., soundings 
561—572 fms., ooze. Trawl.—One.

S. R. 754—17 v ’09. 51° 26' N., 11° 57' 30" W., soundings 
544-572 fms., ooze. Trawl.—Three.

The general appearance of this species varies a good deal. 
Some specimens are flat with thin margins, while others have 
their abactinal face very much swollen, the arms being curved 
upwards, and the whole animal much distorted.

Mimaster Tizardi has previously been recorded only from 
the Faeroe Channel. It is rather remarkable that it should 
not have been taken by the Travailleur and Talisman or any 
of the Prince of Monaco’s expeditions, as the Helga s researches 
indicate that it is by no means uncommon.
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Family PENTACEB0T1DAE.
Culcita borealis, Sussbach and Breckner.

Culcita borealis, Sussbach and Breckner, 1911.
Pl. II. Figs. 1. 2.

Helga.
S. R. 223—12 v '05. 53° 7' N., 14° 50' VV., soundings 410- 

500 fins., coral and stones. Trawl.—One.
S. R. 483—30 viii '07. 51° 37' N., 11° 56' W., soundings 

610—664 fins., muddy sand. Trawl.—One.
S. R. 486—3 ix '07. 51° 37' 30" N., 12° 0' W., soundings 

600-660 fins., coral and stones. Trawl.—One.
The genus Culcita was unknown from the Atlantic Ocean 

until, in 1911. Sussbach and Breckner described a new species, 
Culcita borealis, from a specimen taken by the German fishery 
steamer Poseidon in June. 1905, about forty miles north-west 
of the Shetlands in 110 fathoms.

The three specimens taken by the Helga, though showing 
great variations in form, belong undoubtedly to this species, 
and I have had the opportunity of examining two specimens 
taken by Dr. Wolfendcn’s yacht, Silver Belle, in 320 fathoms 
off the coast of Portugal which bear a much closer resemblance 
to Sussbach and Breckner’s figures than do the Irish examples.

The measurements of the largest Irish specimen, from 
station S. R. 483, arc R=70 mm., r = 50 mm., height=30 mm. 
In form it is not unlike the Shetland example, but it is more 
flat tened and not so convex on the actinal face. The specimen 
from station S. R. 223 (Pl II, fig. 1) is oval rather than 
pentagonal in outline, and the abactinal face is convex and 
very high. Its greatest length is 78 mm., width 63 mm., and 
height 52 mm. In the smallest specimen (PL. II, fig. 2), from 
station S. R. 486, the inter-radial areas are well marked. Its 
form thus approaches the Randasia or five-armed stage found 
in young specimens of Culcita from elsewhere.

In the Irish specimens the skin is leathery and less wrinkled 
than is shown in Sussbach and Breckner’s figures, but this seems 
to be merely a question of the degree of contraction, as in 
Dr. Wolfendcn’s specimens the wrinkling of the upper surface 
is very marked. The papulae are retracted in the medium
sized specimen, but in the two others they are exserted as 
white villi of ca. 2 mm. in length crowded on the definite areas 
in which they occur. The arrangement in small groups of 
about 4 mm. in diameter, consisting of 8 to 12 papulae, which 
is evident when they are retracted, cannot be made out when 
they are exserted. The arrangement of the papulae in the 
two smallest Irish specimens agrees fairly well with that de
scribed by Sussbach and Breckner. There is a small circum
anal patch, and on each interbrachial area there are two 
triangular patches separated by a narrow band, free from 
papulae, expanding externally. The radial lines are also free 
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from papulae. Along each infra-marginal area there is a narrow 
band of papulae joining the tips of the ambulacral grooves.

In the largest specimen a slightly different arrangement is 
to be seen. The sub-marginal band of papulae is absent, as 
is also the circumanal patch, the anus being situated in a 
small area free from papulae. The papulae occupy a wide 
petaloid area on each radial, the mid-radial line or midrib 
of the petal being free from papulae. This arrangement may 
be a later stage than that found in the smaller specimens.

There is a good deal of variation in the form of the ambulacral 
and oral armature, the spines at the angle of the mouth, 
covered with leathery skin, being rather larger in the smallest 
specimen than in the others, and the adambulacral spines 
varying in number from one to three in all the specimens.

The colour of the Irish specimens when fresh was a deep 
red, resembling that of Porania pulvillus.

This species docs not occur on the ooze which occupies most 
of the area between 500 and 700 fathoms on the south-west 
coast of Ireland. Two of the specimens were found on rough 
ground with stones and Lophohclia, and the third, from 
station S. R. 483, was associated with Alcyonarians and the 
hexactinellid sponge Aphrocallistcs. The Shetland specimen 
was found on a bottom of sand and broken shells.

Family GY MN ASTER! I DAE.
Porania pulvillus, O. F. Mull.

Helga. Porania pulvillus, Bell, 1892.
S. R. 185—.30 i ’05. 50° 20' N., 10° 20' W., soundings 821 

fms., fine sand and shells. Trawl.—Few. Dredge. 
—Three.

S. R. 211—5 v ’05. 50° 20' N., 10° 20' W., soundings 81 
fms., coarse sand. Trawl.—Fifteen.

S. R. 215—9 v ’05. 52° 1' N., 11° 21' W., soundings 106 
fms., fine sand. Trawl.—Two.

S. R. 216—9 v ’05. 52° 21' N., 11° 54' W., soundings 143- 
164 fms., fine sand. Trawl.—One.

S. R. 225—13 v ’05. 53° 2' N., 1.3° 48' W., soundings 105-109 
fms., fine sand and shells. Trawl.—Two.

S. R. 227—13 v ’05. 53° 20' N., 13° 0' W., soundings 164 
fms., fine sand. Trawl.—One.

S. R. 277—15 xi ’05. 51° 17' 30" N., 11° 34' W., soundings 
550 fms., gravel and shells. Dredge.—One.

S. R. 360—8 vm ’06. 52° 4' N., 11° 27' W., soundings
108-120 fms., fine sand. Trawl.—Two.

S. R. 591—4 vm ’08. 51° 46' N., 10° 44' 30" W., soundings 
73-78 fms., sand. Trawl.—Two.

S. R. 755—19 V ’09. 52° 3' N., 11° 20' W., soundings 92-100 
fms., fine sand. Trawl.—One.

S. R. 807—17 vin ’09. 51° 37' 30" N., 11° 6' W., soundings 
105 fms., fine sand. Trawl.—One.
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The record from 550 fathoms on station S. R. 277 is re
markable. The locality is about the same as that of the 
specimen from 388 fathoms recorded by Kemp (1905).

Poraniomorpha villosa (Sladen).
Lasi aster villosus. Sladen. 1889. 
Easiaster villosus. Bell, 1892.

Helga.
S. R. 50G—12 IX ’07. 50° 34' N., 11° 19' W., soundings 

661—672 fms. Trawl.—One.
Ostergren (1904, p. 615) followed by Grieg (1907) has united 

the genera Poraniomorpha and Lasiastcr, to the latter of which 
P. villosa was referred by the describer.

The measurements of the Irish specimen (R=28 mm., 
r = 15 mm.) arc considerably more than those of the type taken 
by t he Porcupine (R =10-5 mm.. r = 6 mm.), with which it has 
been compared, but otherwise it shows little difference except 
that the arms arc more distinctly marked off from the disc, 
the interbrachial angle being sharply defined, not rounded off as 
in the type. The diameter of the arms at their base is 17 mm.

The original specimen was taken by the Porcupine on the 
Wyville Thompson ridge, south of the Faeroe Channel.

Grieg (1907) considers this species to be identical with, or 
perhaps a variety of, the very variable P. hispida.

Family ASTERINAE.
Sub-Family PALMIPEDINAE.

Palmipes placenta (Penn.).
Palmipes placenta. Bell, 1892.

Helga.
S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 821 

fms., fine sand and shells. Trawl.—Seven.
S. R. 211—5 v ’05. 50° 20' N., 10° 20' W., soundings 81 

fms., coarse sand. Trawl.—One.
S. R. 213—6 v ’05. 51° 59' N., 11° 25' W., soundings 119 

fms., fine sand. Dredge.—One.
S. R. 215—9 v ’05. 52° 1' N., 11° 21' W., soundings 106 

fms., fine sand. Trawl.—Two.
S. R. 225—13 v ’05. 58c 23' N., 12° 48' W., soundings 105- 

109 fms., fine sand and shells. Trawl.—Three.
S. R. 528—7 xi ’07. 50° 21' 30" N., 10° 24' W., soundings 

85 fms., sand and shells. Dredge.—One.
S. R. 591—4 viii ’08. 51° 46' N., 10° 44' 30" W., soundings 

73—78 fms., sand. Trawl.—One.
The record depth, for Irish specimens, of 135 fathoms (Kemp, 

1905) has not since been exceeded. The species is not uncommon 
on suitable ground, usually coarse sand or sand and shells, 
down to 100 fathoms.

2
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CRYPTOZONIA.
Family ST1CHASTEHIDAE.
Stichaster roseus, O. F. Mill I.
Stichaster roseus, Bell, 1892. 

Helga.
S. R. 187—31 I ’05. 51° 14' 30" N., 9° 43' AV., soundings

57 fms., sand and mud. Trawl.—Three.
S. R. 19G—11 ii ’05. 54° 42' N., 10° 34' W., soundings 242 

fms., stones. Dredge.—Three.
S. R. 215—9 v ’05. 52° 1' N., 11° 21' AV., soundings 106 fms., 

fine sand. Trawl.—Six.
S. R. 216—9 v ’05. 52° 21'N., 11 54' AV., soundings 143- 

164 fms., fine sand. Trawl.—Three.
S. R. 225—13 v ’05. 53° 2' N., 13° 48' W., soundings 105 

fms., fine sand and shells. Dredge.—One.
S. R. 360—8 vin’06. 52° 4' N., 11° 27' AV., soundings 108-

120 fms., fine sand. Trawl.—One.
S. R. 755—19 v ’09. 52° 3' N., 11° 20' AV., soundings 92-

100 fms., fine sand. Trawl.—One.
The limit of depth of this species in its typical form may, 

apparently, be put at 250 fathoms.

Stichaster roseus var. ambiguus, nov.
Pl. II, Fig. 3.

Helga.
S. R. 222—12 v ’05. 53° 1' N., 14° 34' AV., soundings 293 

fms., fine sand. Trawl.—Two.
S. R. 329—9 v ’06. 51° 21' N., 11° 34' W., soundings 215- 

415 fms. Trawl.—One.
S. R. 504—12 ix ’07. 50° 42' N., 11° IS' AV., soundings

627-728 fms., stones and coral. Trawl.—One.
The specimens of Stichaster from deep water appear at first 

sight to differ so much from the shallow-water specimens of 
Stichaster roseus that they might be regarded as a distinct 
species. A close examination does not, however, show anv 
characters of sufficient importance to support this view, but 
they are at any rate entitled to a varietal name.

The arms in the variety are much stouter and shorter than 
in the littoial specimens, and the plating stands out much 
more distinctly, the longitudinal rows of plates being in most 
case traceable for a long distance. Usually there arc two rows 
of plates extciioi to the adambulacral row, and outside these 
a slightly larger upper and lower marginal row. The median 
radial row is well marked, consisting of chevron-shaped plates, 
and lour more or less irregular rows intervene between it and 
the marginals. This arrangement cannot always be traced in 
all the arms of any one specimen, and, on the other hand, 
shallow-water specimens ol Stichaster roseus may sometimes be 
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found which show a similar plan. The granules covering the 
plates resemble those found in S. roseus, as do also the spines 
on the adambulacrals. but, probably on account of the larger 
size of the specimens, the arrangement of the adambulacral 
spines appears to be more regular in the variety. In the largest 
specimen. R=106 mm., the ambulacra are bordered by three 
rows of blunt, slightly flattened, spines, the two innermost of 
which arc sloped inwards, the outer row being upright or 
sloped outwards. Outside this row is a row of stouter, more 
pointed, and more irregular spines which slope outwards, with 
about two spines to each plate. This is succeeded by a similar 
but more closely set row, with about three spines to each 
plate. The papular spaces are well marked, with three to five 
papulae in each.

The measurements of the Helga specimens are :—
Station No. R. r. Greatest diam. 

of Ann,S. R. 222 . . 10G mm. 20 mm. 22 mm.
? 5 9 * • • 84 mm. 18 mm. 22 mm.

S. R. 329 . . 75 mm. 14 mm. —
S. R. 50 1. . . GG mm. 15 mm. 1G mm.

R =5-8r.
The size of these specimens exceeds that of any shallow

water examples that I have seen, although the length of the 
arms is sometimes equalled. It is worth noting that one of 
them had one. and another three, regenerated arms, and that 
the two other specimens were broken during capture. This 
indicates that the variety either is very fragile or else 
has the power of autotomy. This has been noticed in the 
case of the arctic species alb ulus (Ludwig, 1900), but does
not seem to take place usually in the shallow-water 5. roseus.

Zoroaster fulgens, Wyv. Thomson.

Pl. I, Fig. 3.

Zoroaster fulgens, Wyv. Thoms., 1873.
Zoroaster diomedeae, Verrill, 1884.
Zoroaster fulgens, Bell, 1892. 
Zoroaster trispinosus, Koehler, 1896.

Helga.
S. R. 327—8 v ’06. 51° 41' N., 12° 16' 30' W., soundings

550—800 fms., ooze. Trawl.—Ten.
S. R. 331—9 v ’06. 51° 12' N., 11° 55' W., soundings 610- 

680 fms., ooze. Trawl.—Several.
S. R. 333—10 v ’06. 51° 37' N., 12° 9' W., soundings 557- 

579 fms., ooze. Trawl.—Seven.
S. R. 335—12 v ’06. 51° 15' 30" N., 12° 17' W., soundings 

673-893 fms. Trawl.—One.
S. R. 336—12 v ’06. 51° 19' N., 12° 20' W., soundings 673- 

720 fms. Trawl.—Ten.
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Helga.
S. R. 359—8 vm ’06. 51° 59' N., 12° 9' AV., soundings

465-492 fins., ooze. Trawl.—Twenty-five.
S. R. 368—10 vm ’06. 51° 38' 30" N., 12° 0' AV., soundings 

450-608 fms., fine sand. Trawl.—Ten.
S. R. 387—7 xi ’06. 51° 47' N., 12° 12' AV., soundings

530—535 fms., ooze. Trawl.—Two.
S. R. 397—2 ii ’07. 51° 46' N., 12° 5' AV., soundings 549- 

646 fms., ooze. Trawl.—Sixty.
S. R. 398—2 ii ’07. 51° 45' N., 12° 2' 30" AV., soundings 

547-549 fms. Trawl.—Six.
S. R. 400—5 ii ’07. 51° 18' N., 11° 50' AV., soundings 525- 

600 fms., ooze. Trawl.—Thirty-six.
S. R. 401—5 ii ’07. 51° 14' N., llr 51' AV., soundings

600-660 fms. Trawl.—One.
S. R. 477—28 vm ’07. 51° 15' N., 11° 47' AV., soundings

707-710 fms., ooze. Trawl.— Seven.
S. R. 479—28 vm ’07. 51° 20' N., 11° 41' AV., soundings 

468-560 fms. Trawl.—One.
S. R. 483—30 vm ’07. 51° 37' N., 11° 56' AV., soundings 

610-664 fms., muddy sand. Trawl.—Twenty.
S. R. 484—30 vm ’07. 51° 35' N., 11° 57' AV., soundings 

602-610 fms. Trawl.—Five.
S. R. 486 3 ix ’07. 51° 37' 30" N., 12° 0' AV., soundings 

600-660 fms., stones. Trawl.--Three.
S. R. 487—3 ix ’07. 51° 36' N., 11° 57' AV., soundings

540-660 fms., ooze and stones. Trawl.—Thirty-three.
S. R. 489—4 ix ’07. 51° 35' N., 11° 55' AV., soundings

720 fms. Trawl.—Five.
S. R. 490—7 ix ’07. 51° 57' 30" N., 12° 7' AV., soundings 

470-491 fms., ooze. Trawl.—Thirty-five.
S. R. 491—7 ix ’07. 51° 57' 30" N., 12° 13' AV., soundings 

491—520 fms. Trawl.—Many.
S. R. 493—8 ix ’07. 51° 58' N., 12°25' AV., soundings 533- 

570 fms. Trawl.—Thirty-six.
S. R. 494—8 ix ’07. 51° 59' N., 12° 32' W., soundings

550-570 fms. Trawl.—Fifty.
S. R. 496—8 ix ’07. 51° 54' N., 12° 54' W.s soundings

473-500 fms. Trawl.—Two.
S. R. 497—10 ix ’07. 51° 2' N., 11° 36' AV., soundings

775-795 fms., ooze. Trawl.—Four.
S. R. 499—11 ix ’07. 50° 55' N., 11° 29' W., soundings

666—778 fms. Trawl.—Thirteen.
S. R. 500—11 ix ’07. 50° 52' N., 11° 2G' W., soundings

625-666 fms. Trawl.—Two.
S. R. 590—3 vm ’08. 51° 50' N., 12° 9' soundings

480—493 fms., ooze. Trawl.—Ca. thirty.
S. R. 592—6 vm ’08. 50° 39' N., 11° 25' soundings 

400-510 fms., ooze. Trawl.—Six.
S. R. 593—6 VIII ’08. 50° 31' N„ 11° 31' soundings

670-770 fms., ooze. Trawl.—Kight.
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Helga.

S. R. 746—14 v ’09. 51° 32' N., 12° 13' AV., soundings
620—658 fms., ooze. Trawl.—Three.

S. R. 753—17 v ’09. 51° 24' N., 11° 59' 30" AV., soundings 
561—572 fins., ooze. Trawl.—Six.

S. R. 754—17 v ’09. 51° 26' N., 11° 57' 30" AV., soundings 
5 LI—572 fins., ooze. Trawl.—One.

S. R. SO5 -1 1. vm ’09. 51° 50' 30" N., 12° 14' AV., soundings 
539-5 11 fms.. ooze. Trawl.—Several.

S. R. on—17 v ’10. 51° 22' N., 12° 41' AV., soundings
982 fms.. ooze. Trawl.—Two small.

Most of the Irish specimens are of large size, R =90-100 mm., 
with straight stiff arms tapering slightly at the base but 
rapidly towards t he t ip. They have been compared with the 
Challenger specimens in the British Museum, and there can be 
no doubt that, they arc Z. fulgens as described and figured 
by Sladen (1889). Dr. Koehler, who has examined some of 
the Irish specimens, informs me that they are also the same 
as the species described by him (1896) as Z. trispinosus from 
the Bay of Biscay. The identity of Z. fulgens with Z. diomedcac 
from the cast eoast of North America appears to be equally 
certain, as Mr. A. II. Clark and Dr. W. K. Fisher inform me. 
They point, out, however, that the mid-radial plates on the arms 
in the American examples are, comparatively, slightly longer 
than in the European. The proportional length of these plates 
in the Irish specimens seems fairly constant, although occasion
ally one or two long plates may be found amongst a series 
of shorter ones.

While the specimens of Z. fulgens which were taken on most 
of the stations were of the typical thick-armed form, those 
from S. R. 335, 336 and 593 presented a rather different 
appearance. They were considerably smaller than usual, 
R = 53-94 mm., the length of the arms in the largest specimen 
thus slightly exceeding the smallest specimen of the thick 
armed form, and were characterised by the slenderness of 
their arms which were uniformly tapered to a fine point, and 
frequently irregularly bent or curved. The general arrange
ment of the plates and spines was similar to that of the thick 
armed form, but some differences could be made out. The 
number of mid-radial plates was much greater; in specimens 
of R = 55 mm. and R=94 mm. they numbered 60 and 93, 
respectively, while a specimen of the typical form with 
R=93 had only 55 plates on each arm. The mid-radial plates 
were as long as broad instead of being distinctly broader than 
long. The intermediate aboral plates adjoining the mid-radials 
were very small, and almost entirely overlapped by the plates 
on each side, whereas in the thick armed form the exposed 
portion is usually as broad as long and almost equal to half 
the width of the mid-radials. The number of plates in each 
transverse series is the same as in the thick armed form, namely,
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one adambulacral, five or six intermediate actinal, a supero- 
and infero-marginal, an intermediate abactinal and a mid
radial.

It is possible that the slender armed form may be the young 
stage of the typical form, which could be attained by the loss 
of some of the distal series of plates and the increase in size 
and alteration in form of the remainder, accompanied by an 
increase in thickness of the arm disproportion.nl to its length. 
There was, however, in the Helga collection from station S. R. 
331 a single small specimen (R=55) with thick arms bearing 
only 45 mid-radial plates, which represents what might be 
expected to be the young of the typical form. The only 
character in which it approached to slender armed form was the 
small size and depressed position of the abactinal intermediate 
plates, which were hardly visible between the overlapping 
adjoining rows.

On account of this specimen (which may, however, represent 
a distinct type), and from the fact that the transition, if 
assumed to take place, from the slender to the stout armed 
form must be an abrupt one, I. feel inclined to regard the two 
forms as distinct. This seems to have been the view of Perrier 
(1884), who described an Asteroid which appears to be 
identical with the slender form under the name of Zoroaster 
Ackleyi, from specimens taken in the Gulf of Mexico. Dr. 
H. L. Clark and Dr. W. K. Fisher, both of whom have been 
good enough to examine an Irish specimen and compare it 
with Z. Ackleyi, do not concur in this view, but prefer to regard 
both Z. Ackleyi and the Irish slender form as the young stage 
of Z. fulgens, and in view of their opinion it seems best, in 
default of further evidence, to include all under that name.

Family SOLASTERIDAE.
Sub-Family SOLASTERINAE.

Solaster papposus (Fabr.).
Solaster papposus, Bell, 1892. 
Solaster affinis, Kemp, 1905.

Helga.
S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 821 

fms., fine sand and shells. Trawl.—One.
S. R. 211 5 v 05. 50 20' N., 10° 20' W., soundings 81 fms., 

coarse sand. Trawl.—11-armed, two; 12-13-armed 
four.

As Grieg (1907) has recently shown it is most probable that 
Brandt’s original description of Solaster affinis belongs in 
reality to the arctic form of S. papposus, in which the abactinal 
skeleton forms an open network. This form is to be dis
tinguished from the cold-water species of the Norwegian Sea, 
N. squamatus, Doderlein, in which the skeleton is composed of 
closely set plates, although in external appearance the two 
species are said to differ but little.

disproportion.nl
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As there appears to be considerable doubt as to whether 
•S'. ajjinis exists as a distinct species, or if it does, whether any 
of the Irish specimens are referable to it, I have reverted to 
the name S. papposus. In all the Irish specimens which I 
have examined, including the specimens recorded as 5. affinis 
by Kemp, the network of the skeleton was made up of broad 
calcareous bars. The slender bars which characterise the 
arctic form were not found in any instance.

Sub-Family KORETHRASTERINAE.
Korethraster sp.

77 elga.
S. R. 151—27 vm ’04. 54° 17' N., 11° 33' W., soundings

388 fins., rock and stones. Temperature at bottom 
9-5° C. Dredge.—One.

S. R. 179—28 vm ’07. 51° 20' N., 11° 41' W., soundings
1-68-560 fins. Temperature at 400 fms. 9-5° C. 
Trawl.—Four.

The Helga specimens arc of very small size. In that from 
S. R. 151. a six-armed specimen, R=5 mm., and in those from 
S. R. 179 R=3 mm. or less. These examples undoubtedly 
belong to the genus Korethraster, and had they been taken 
in the Norwegian Sea I should have had no hesitation in re
ferring them to 7v. hispidus, Wyv. Thomps. As, however, 
they certainly are immature, it is possible that they may belong 
to K. setosus, Perrier, itself doubtless an immature form, or 
to some other species of which the earlier stages are not known.

The description and figures of K. hispidus, given by Sladen 
(1889), agree very closely with the largest Helga specimen. 
The armature of five spines on the conjoined adambulacral 
and infcro-marginal plates is present, and the form and armature 
of the mouth plates is similar, except that there are, in my 
specimen (as in 7C. setosus), three marginal spines on each side 
instead of two.

Korethraster hispidus has only been taken in or close to the 
cold water area of the Norwegian Sea and Faeroe Channel. 
Grieg (1907) gives +2T° C. as the maximum recorded tempera
ture, and its occurrence in water of as high a temperature as 
9-5° C. is hardly to be expected.

Family PTERASTERIDAE.
Sub-Family PTERASTERINAE.

Pteraster personatus, Sladen.
Pteraster personatus, Bell, 1892.

Helga.
S. R. 335—12 v ’06. 51° 15' N., 12° 17' W., soundings 

673-893 fms. Trawl.—One.
This specimen differs from the type which is preserved in 

the Dublin Museum in having seven spines on each side of
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the mouth-plate, instead of five, but, as it agrees in all other 
details and comes from almost the same spot, there can be 
no doubt that it is the same species. Sladen’s specimen was 
taken in 51° 1' N., 11° 50' AV, at a depth of 750 fathoms.

The dimensions of the Helga specimen arc R=44 mm., 
r=21 mm. In the type specimen they arc R = 55 nun., 
r = 25 mm., although Sladen (1891) gives R = 70. The tips of 
the arms in the type arc tightly curved backwards on the 
abactinal surface, and possibly in a fresh state the value of 
R might be greater than it is at present. It is not unlikely, 
however, that some mistake has occurred, as an examination 
of Sladen’s figure would not lead one to expect so high a value 
for R.

Helga.

Hymenaster giganteus, Sladen.
IIymenaster giganteus, Bell, 1892.

S. R. 222—12 v ’05. 53° 1' N., 14° 31' W., soundings 293 
fms., fine sand. Trawl.—One.

S. R. 331—9 v ’06. 51° 12' N., 11° 55' W., soundings 610- 
680 fms., ooze. Trawl.—Two.

S. R. 506—12 ix ’07. 50° 34' N., 11° 19' W., soundings 
661-672 fms. Trawl.—Three.

S. R. 593—6 vm ’08. 50° 31' N., 11° 31' W., soundings 
670-770 fms., ooze. Trawl.—Five.

Fig. 1. Mouth-plates of Hymenaster giganteus.

Most of the specimens are of large size, the largest (R = 160 mm.) 
being from station S. R. 331, and agree closely with the type 
of II. giganteus which is now in the Dublin Museum.

Sladen in his description (1891) does not expressly mention 
the fleshy inter-radial concrescence of the actinal and 
abactinal membranes, which is characteristic both of the type 
and of the Helga specimens. The mouth-plates bear 3 or 4 mouth 
spines and two secondary spines, the numbers varying in the 
same specimen. The adambulacral armature consists of two 
fleshy spines and a fleshy papilla. In a specimen measuring 
R=110 mm. the longest aetino-lateral spine is the eighteenth



from the mouth, and measures .33 mm., and the arm ossicles 
number forty-six. the distal eighteen being reflexed, with very 
minute aetino-latoral spines.

In one specimen from S. R. 593 (R=80 mm.) the adam
bulacral armature consisted of three spines, or rarely two, 
slightly fleshy at the tip. the two largest spines being sub
equal and proximal in position, and the distal spine slender 
and about three-fifths as long as the other two. The mouth
plates bore 1 or 5 mouth spines and two secondary spines. This 
specimen is intermediate between II. giganteus and II. mcm- 
branaceus. and raises a suspicion that the latter may be merely 
a young II. giganteus. If this should prove to be so the name 
II. menibranaceus must stand.

II ymenaster rex. Perrier (1894), from off Senegal, is an allied 
species, and agrees closely in general appearance. In it there 
is a muscular thickened interbrachial area not traversed by 
the actino-lateral spines. The number of actino-lateral spines 
is given by Perrier as twenty-five, which, if the distal reflexed 
ossicles, which bear very minute spines, were not counted, 
would agree with the thirty large spines found in Irish speci
mens. There arc t hree adambulacral spines, but they are figured 
as not having a fleshy wing. The number of mouth-plate 
spines agrees with the larger Helga specimens. The number 
of spines in the valves of the aboral crown is fifteen. In the 
Helga specimens it appears to be fourteen or fifteen. The 
most reliable distinction between II. rex and II. giganteus 
seems to be the form of the mouth-plate which, as figured 
by Perrier, differs considerably from that found in the Helga 
specimens.

Family ECHIN ASTERIDAE.

Henricia abyssicola, Norman.
Cribrella sanguinolenta, var. abyssicola, Norman, 1869.
Henricia sanguinolenta, var. abyssicola, Bell, 1892.

Pl. I, Fig. 2.
Helga.

S. R. .363—10 vm ’06. 51° 22' N., 12° 0' AV., soundings 
695-720 fms., ooze. Trawl.—Five.

S. R. 477—28 vm ’07. 51° 15' N., 11° 47' AV., soundings 
707-710 fms., ooze. Trawl.—Five.

S. R. 499—11 ix ’07. 50° 55' N., 11° 29' AV., soundings 
666—778 fms. Trawl.—Two.

S. R. 500—11 ix ’07. 50° 52' N., 11° 26' AV., soundings 
625—666 fms. Trawl.—Three.

S. R. 746—14 v ’09. 50° 32' N., 12° 13' AV., soundings 
620—658 fms., ooze. Trawl.—One.

The Helga specimens agree with those from the Flying 
Falcon collection in the Dublin Museum, which were named 
by Sladen as var. abyssicola. There does not seem to be much 
reason why the variety should not rank as a separate species;
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in fact, the points of resemblance to the littoral form might 
easily be overlooked without close examination. II. abyssicola 
is, when alive, always of a creamy-white colour, and its arms 
are usually much contorted. Its bathymetric range on the 
west coast of Ireland seems to lie between 650 and 750 fathoms.

Henricia dbyssalis (Perrier), which occurs off the Azores, 
Morocco and the Straits of Gibraltar, in similar depths, is 
closely allied, but distinguished by the narrowness of the plates 
which form the meshes on the abactinal surface. The cor
responding species on the west side of the Atlantic is Henricia 
Aniillarum (Perrier), which, though resembling II. abyssicola 
in general appearance, differs, as Dr. II. L. Clark, who has 
examined both species, informs me, in the armature of the 
adambulacral plates.

The size reached by this species seems to be much less than 
in the case of II. sanguinolcnta. The largest Irish specimen, 
the arms of which were distended by the enlarged gonads, 
which were escaping through rupture of the abactinal surface, 
only measured R = 4-8 cm., r = -8 cm.

Family AST Eli I ID AE.
Asterias rubens, L.

Asterias rubens, Bell, 1892. 
Helga.

S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 821 
fms., fine sand and shells. Trawl.—Thirteen.

S. R. 187—31 I ’05. 51° 11' 30" N., 9° 43' W„ soundings
57 fms., sand and mud. Trawl.—One.

S. R. 211—5 v ’05. 50° 20' N., 10° 20' W., soundings 81 
fms., coarse sand. Trawl.—Six.

S. R. 215—9 v ’05. 52° 01' N., 11° 21' W., soundings 106
fms. Trawl.—Two.

S. R. 216—9 v ’05. 52° 21' N., 11° 51' W.» soundings 143- 
161 fms. Trawl.—Two.

S. R. 220—11 v ’05. 53° 39' N., 12° 21' W., soundings 185 
fms. Trawl.—One.

S. R. 225——13 v 05. 53° 2 N., 13° 48' W., soundings 105— 
109 fms. Dredge.—One. Trawl.—Two.

S. R. 226—13 v ’05. 53° 12' N„ 13° 57' W., soundings
93 fms. Dredge.—One.

S. R. 384 6 xi 06. 51 54 30 I\., 11° 37' W., soundings 
162-218 fms. Trawl.—Two.

S. R. 405—8 ii 07. 51° 56' N., 11° 0' W., soundings 84 fms. 
Trawl.—One.

S. R. 591 —4 viii 08. 51 46 N., 10° 44' 30" W., soundings
73-78 fms. Trawl.—Three.

S. R. 755—19 v ’09. 52° 3' N., 11° 20' W., soundings 92-
100 fms., fine sand. Trawl.—Three.

All these records are within the known bathymetric range 
of the species.
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Asterias glacialis, L.
Asterias glacialis, Bell, 1892.

Helga.
S. R. 1S7__ 31 i ’05. 51° 14' 30" N., 9° 43* AV., soundings

57 fms., sand and mud. Trawl.—One.
This appears to be the only Irish record from below 50 

fathoms.

Family BRISINGIDAE.

Brisinga endecacnemos, Asbj.
Brisinga endecacnemos, Bell, 1892.

Helga.
S. R. 188—3 ii ’05. 51° 53' N., 11° 59' AV., soundings 320- 

372 fms.. mud. Trawl.—Discs and arms, moderate.
S. R. 212—6 v ’05. 51° 54' N., 11° 57' AV., soundings 411 

fms.. tine muddy sand. Trawl.—Discs and arms, 
several.

S. R. 321—1 v ’06. 50° 59' N., 11° 17' AV., soundings 208- 
180 fms.. fine sand. Trawl.—Arms.

S. R. 329—9 V ’06. 51° 21' 30" N., 11° 34' W., soundings
215-415 fms. Trawl.—One.

S. R. 330—9 v ’06. 51° 16' N., 11° 37' AV., soundings 374- 
415 fms.. fine sand. Trawl.—Fragments.

S. R. 353—6 vm ’06. 50° 37' N., 11° 32' AV., soundings
250-542 fms., muddy sand. Trawl.—Many frag
ments.

s. R. l io—16 V ’07. 51° 45' N., 11° 49' AV., soundings
350-389 fms. Trawl.—Fragments.

S. R. 490—7 xi ’07. 51° 57' 30" N., 12° 7' AV., soundings 
470-191 fms., ooze. Trawl.—One arm.

S. R. 491—7 xi ’07. 51° 57' 30" N., 12° 13' AV., soundings
490-520 fms. Trawl.—Fragments.

S. R. 493—8 xi ’07. 51° 58' N., 12° 25' AV., soundings 533- 
570 fms. Trawl.—Fragments.

S. R. 494—8 xi ’07. 51° 59' N., 12° 32' AV., soundings 550- 
570 fms. Trawl.—Fragments.

S. R. 496—8 xi ’07. 51° 54' N., 12° 54' AV., soundings 473 - 
500 fms. Trawl.—Fragments.

S. R. 501—11 xi ’07. 50° 49' N., 11° 22' AV., soundings
447-625 fms. Trawl.—Fragments.

S. R. 502—11 xi ’07. 50° 46' N., 11° 21' AV., soundings
447-515 fms. Trawl.—Fragments.

S. R. 506—12 xi ’07. 50° 34' N., 11° 19' AV., soundings
661—672 fms. Trawl.—Few arms.

S. R. 590—3 vm ’08. 51° 50' N., 12° 9' AV., soundings
480-493 fms., ooze. Trawl.—Arm.

S. R. 592—6 vm ’OS. 50° 39' N., 11° 25' AV., soundings 
400-510 fms., ooze. Trawl.—Fragments.
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Helga.
S. R. 752—16 v ’09. 51° 51' N.. 12° 13' W., soundings 

523-595 fms., ooze. Trawl.—Fragments.
S. R. 944—17 v ’10. 51° 22' N., 12° 41z W., soundings 982 

fms., ooze. Trawl.—Three discs, several arms.
Fragments of this species arc frequently taken in the trawl 

between 350 and 1,000 fathoms. Usually the arms only arc 
present, but occasionally discs arc taken.

All the specimens which have passed through Mr. Kemp’s 
hands have been named by him as B. endecacncmos. and those 
which I have examined I have recorded under the same name, 
though I must confess my inability to distinguish between 
B. endecacnemos and B. coronata. The number of arms in the 
Irish specimens varies from nine to twelve, the usual number 
being ten.

OPHIUROIDEA.
ZYGOPHIURAE.

Family Ophiolepididae.
Ophiura ciliaris, Linn.

Ophiura ciliaris, Bell, 1892.
Helga.

S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 82| 
fms., fine sand and shells. Trawl.—Two.

S. R. 187—31 I ’05. 51° 14' 30" N., 9° 43' W., soundings 57 
fms., sand and mud. Dredge.—Four. Trawl.—Two.

S. R. 211—5 v ’05. 50° 20' N., 10° 20' W., soundings 81 
fms., coarse sand. Trawl.—Thirteen.

S. R. 225—13 v ’05. 53° 2' N., 13° 48' W., soundings 105- 
109 fms., fine sand and shells. Dredge.—One.

S. R. 360—8 vin ’06. 52° 4' N., 11° 27' W., soundings 
108-120 fms., fine sand. Trawl.—One.

S. R. 591—4 vin ’08. 51° 46' N., 10° 44' 30" W., soundings 
73-78 fms. Trawl.—One.

S. R. 755—19 v ’09. 52° 3' N., 11° 20' W., soundings 92- 
100 fms., fine sand. Trawl.—Two.

Rarely found below 100 fathoms. Probably the change in 
the nature of the bottom, which becomes more muddy with 
the increase in depth, is in part the cause of this limitation, 
as in shallow water this species is found only on sandy ground.

Ophiura albida, Forbes.
Ophiura albida, Bell, 1892.

Helga.
S. R. 226—13 v ’05. 53° 12' N., 13° 57' W., soundings

93 fms., coarse sand, shells and gravel. Dredge.— 
One.

S. R. 528—7 XI ’07. 50° 21' 30" N., 10° 24' W., soundings 
85 fms., sand and shells. Dredge.—Seven.
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The fewness of records of 0. albida below 50 fathoms is 
probably, as in the case of O. ciliaris, due in part to the un
suitable nature of the ground over which the Helga worked. 
Tn shallow water it is usually found on coarse sandy gravel.

Ophiura carnea, Ltk.
Ophiura carnea, Lutken, 1858.
Ophioglypha carnea, Lyman, 18G5, 1882. 

Ophioglypha carnea, Koehler, 1898.
Helga.

CXXI—24 vin ’01. 53° 54' N., 11° 50' W., soundings 199 
fins., fine sand. Net on Trawl.—Five.

S. R. 44—17 vin ’03. 53° 34' N.. 11° 29' W., soundings
120 fins., fine sand. Net on Trawl.—Four.

S. R. 150—25 vin ’04. 53° 54' N., 12° 19' W., soundings
220 fins., fine sand. Net on Trawl.—Twenty.

S. R. 152—27 vin ’04. 54° 7' N.. 11° 37' W., soundings
220 fins. Net on Trawl.—Two. Bottom Townet.— 
Two.

Fig. 2. Ophiura carnea, abactinal view.

Fig. 3. Ophiura carnea, actinal view.
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Although O. earned has not previously been recorded from 
British and Irish waters its occurrence is not unexpected, as 
it has long been known from the Norwegian Sea, and more 
recently the Jlirondelle and Princess Alice have extended our 
knowledge of its range to the Bay of Biscay, the coast of 
Portugal and the Azores (Koehler. 1898. 1909). and Marcnzcller 
(1893) has recorded it from the Mediterranean.

Its habitat is on a bottom of sand or muddy sand at moderate 
depths.

It is easily recognised by its thick disc and slender arms, 
but its most characteristic feature is the manner in which 
the arm comb is continued on to the upper surface of the disc 
on either side of the large first upper arm plate, which itself 
bears very evident lateral combs of spines.

The diameter of the disc of the largest Irish specimen 
measured 6 mm.

Ophiura signata, Verrill.
Ophiura signata, Verrill, 1882. 
Ophioglypha signata, Lyman, 1883. 
Ophioglypha signata, Hoyle, 1884. 
Ophioglypha signata, Sladen, 1891. 
Ophiura signata, Bell, 1892.
Ophiura signata, Kemp, 1905.

Helga.
S. R. 171—5 xi ’04. 52° 7' N., 11° 58' W., soundings 337 

fms. Trawl.—One very small.
S. R. 188—3 n ’05. 51° 53' N., 11° 59' IV., soundings 320- 

372 fms., mud. Trawl.—Two.
S. R. 212—6 v ’05. 51° 54' N., 11° 57' W., soundings 378-

411 fms., fine muddy sand. Net on Trawl.—Eight.
S. R. 222—12 v ’05. 53° 1' N., 14° 34' W., soundings 293 

fms., fine sand. Net on Dredge.—Two. Net on 
Trawl.—Two.

S. R. 351—5 vm ’06. 50° 19' 30" N„ 11° 6' W., soundings 
240-250 fms., fine sand. Net on Trawl.—Four small.

S. R. 353—6 vm ’06. 50° 38' N., 11° 32' W., soundings 250- 
542 fms., muddy sand. Net on Trawl.—Five small.

S. R. 360—8 vm ’06. 52° 4' N., 11° 27' W., soundings
108-120 fms., fine sand. Net on Trawl.—Fourteen 
very small.

S. R. 365—10 vm ’06. 51° 25' N., 11° 32' W., soundings 
385-440 fms., sand and stones. Net on Trawl.— 
Ca. twenty small.

S. R. 367—11 vm ’06. 51° 38' N., 11° 37' W., soundings 
287-332 fms., muddy sand. Net on Trawl.—Forty- 
six.

S. R. 399—5 n ’07. 51° 28' N., 11° 33' 30" W., soundings 
342 fms., mud and stones. Net on Dredge.— 
Several.
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Helga.

S. R. 447—18 v ’07. 50° 20' N., 10° 57' AV., soundings
221—343 fins., fine sand. Net on Trawl.—One.

S. R. 482—29 vm ’07. 51° 6' N., 11° 26' AV., soundings 
3G8 fms., fine sand. Net on Trawl.—Several.

S. R. 487—3 ix ’07. 51° 36' N., 11° 57' AV., soundings 540-
660 fms.. ooze and stones. Net on Trawl.—One 
very small.

S. R. 497—IO ix ’07. 51° 2' N., 11° 36' AV., soundings 775- 
795 fms., ooze. Net on Trawl.—One very small.

S. R. 505—12 ix ’07. 50° 39' N., 11° 14' AV., soundings
1-64-627 fms. Net on Trawl.—Four.

S. R. 593—6 vm ’08. 50° 31' N., 11° 31' AV., soundings
670-770 fms., ooze. Net on Trawl.—One very small.

S. R. 753—17 v ’09. 51° 24' N., 11° 59' 30" AV., soundings 
561—572 fms.. ooze. Net on Trawl.—Three, very 
small.

This is one of the most characteristic species of the mud 
and ooze between 300 and 500 fathoms, and was usually found 
whenever the townets attached to the trawl or dredge con
tained material stirred up from the bottom.

It is rat her remarkable that it is not more frequently recorded 
from dredgings in the North-east Atlantic.

Ophiura affinis, Lutken.

Ophiura affinis, Bell, 1892
Helga.

S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 82j 
fms., fine sand and shells. Dredge.—One.

S. R. 226—13 v ’05. 53° 12' N., 13° 57' W., soundings 93 
fms., gravel and shells. Dredge.—One.

S. R. 807—17 vm ’09. 51° 37' 30" N., 11° 6' W., soundings 
105 fms., fine sand. Net on Trawl.—Twelve.

This species is found on the west coast of Ireland at depths 
of from 10 to 120 fathoms, and, though widely distributed on 
sandy ground, occurs only in very small numbers.

Ophiura Ljungmanni, Lyman.

Ophiura Ljungmanni, Lyman, 1882.
Helga.

S. R. 851—9 xi ’09. 50° 48' N., 11° 41' IV., soundings
900 fms., ooze. Petersen Mesoplankton Trawl on 
bottom.—Two.

S. R. 944—17 v ’10. 51° 22' N., 12° 41' W., soundings 982 
fms., ooze. Trawl.—Six.
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Fig. 4. Ophiura Ljungmanni, abactinal view.

Fig. 5. Ophiura Ljunginanni, actinal view.

The most noticeable features of this species are its arm-comb 
of long slender spines which covers a smaller accessory comb, 
present in the type though not referred to by Lyman (1882) 
in his description, and its three short arm spines, two close 
together beside the arm tentacle, and one slightly longer one 
near the upper margin of the lateral arm plate.

0. Ljungmanni is closely allied to O. lepida, Lyman, and 
some of the specimens labelled as 0. lepida in the British 
Museum from the Challenger collection, e.g., those from stations 
46 and 343, seem to be intermediate between the two species 
if not definitely referrable to 0. Ljungmanni. Verrill (1885 a) 
has recorded both species as common on the west side of the 
Atlantic.

0. Thouleli, Koehler (1896), is another closely allied species, 
and 0. leptoctenia, IL L. Clark (1911), is the corresponding 
species occurring in the Pacific, distinguished by small but, 
according to the describer, constant differences.
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The presence of a supplemental arm-comb is one of the 
characters of O. Thouleti which Dr. Koehler (1909) points out 
as separating that species from O. Ljungmanni, but, as noted 
above, this feature is common to both.

This species is new to the British and Irish area.

Ophiura aurantiaca, Verrill.
Ophiura aurantiaca, Bell, 1892.

Helga.
S. R. 50G—12 ix ’07. 50° 34' N., 11° 19' W., soundings 

061—672 fms. Trawl.—Three.

Fig. G. Ophiura aurantiaca, abactinal view.

Fig. 7. Ophiura aurantiaca, actinal view.

This species, which occurs on both sides of the Atlantic, 
has already been dredged in British waters in the Faeroe 
Channel (Hoyle, 1884). Grieg (1903) has published a good 
figure of it.

3
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Family AMPHIURIDAE.

Ophiomusium Lymani, Wvy. Thoms. 
Ophiomusium Lymani, Bell. 1892.

Helga.
S. R. 851—9 xi ’09. 50° 48' N., 11° 41' W., soundings

900 fms., ooze. Petersen Mesoplankton Trawl on 
bottom.—One.

S. R. 944—17 v ’10. 51° 22' N., 12° 41' W., soundings 982 
fms., ooze. Trawl.—Many.

This species was taken on the two occasions on which the 
Helga fished at depths of 900 or more fathoms, but was not 
found in any of the numerous hauls made at lesser depths. 
There seems to be some uncertainty as to where the Porcupine 
specimens, on the strength of which the species was admitted 
into Professor Bell’s British list, were actually found. The 
statement that they were taken at a depth of 180 fathoms may 
eb regarded as doubtful, on the grounds of the imperfect 
definition of the position of the station (45a) and the extra
ordinary steepness of the sea-bottom in that neighbourhood.

Good figures of 0. Lymani are given by Wyville Thompson 
(1873) and Koehler (1909).

Amphiura elegans (Leach).
Amphiura elegans, Bell, 1892. 

Helga.
S. R. 185—30 I ’05. 50° 20' N., 10° 20' W., soundings 82| 

fms., fine sand and shells. Trawl.—One.
S. R. 331—9 v ’06. 51° 12' N., 11° 55' W., soundings 610—

680 fms., ooze. Trawl.—Four, small.
S. R. 365—10 vm ’06. 51° 25' N., 11° 32' W., soundings 

385-440 fms., sand and stones. Trawl.—Three.
S. R. 479—28 vm ’07. 51° 30' N., 11° 41' W., soundings 

468-560 fms. Trawl.—Three, very small.
S. R. 499—11 ix ’07. 50° 55' N., 11° 29' W., soundings

666-778 fms. Trawl.—Six, very small.
S. R. 755—19 v ’09. 52° 3' N., 11° 20' W., soundings 92-

100 fms., fine sand. Trawl.—Two, small.
Most of the deep water specimens of A. elegans taken by the 

Helga are very small, but no other difference is apparent 
between them and the shallow-water forms. The arrange
ment of the mouth-plates is similar, and there are always two 
tentacle scales. The most common situation for this species 
is between tide marks, under stones, amongst muddy gravel, 
but it may be found almost everywhere in shallow water. 
The limit of depth as given by Bell (1892) is 120 fathoms, but 
the present records extend it to 666 fathoms.
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Amphilepis norvegica (Ljungmann).
Helga.

S. R. 752—1G v ’09. 51° 51' N., 12° 13' W., soundings
523 fms., ooze. Trawl.—Twenty-eight.

S. R. 911—17 v TO. 51° 22' N.» 12° 41' W.» soundings
982 fms., ooze. Trawl.—One.

Fig. 8. Amphilepis norvegica. a. Actinal view of specimen 
with disc 5 mm. in diameter, b. Mouth-plates of specimen 
with disc 4 mm. in diameter.

This species, though now for the first time recorded from 
the British and Irish area, has a wide distribution on both 
sides of the Atlantic. Its headquarters on the European side 
seem to be off the coast of Norway, where it has been taken 
at depths of from 50 fathoms (Sussbach and Brechner, 1911) 
to 600 fathoms (Grieg, 1903). Its range extends southwards 
to the coast of Portugal.

The Irish specimens are all of small size, the diameter of 
the disc in the largest measuring only 5 mm.

The size of the mouth shield in this species in relation to the 
side mouth-plates shows a marked increase with the increased 
growth of the animal. The figures show the difference between 
specimens measuring 5 mm. and 4 mm. across the disc. In 
the smaller specimen the size of the radial shield is relatively 
much smaller.

Ophiactis abyssicola (Sars).
Ophiactis abyssicola, Bell, 1892.

Helga.
S. R. 223—12 v ’05. 53° 7' N., 14° 50' W., soundings 410- 

500 fms., coral. Trawl.—Five.
S. R. 277—15 xi ’05. 54° 17' 30" N., 11° 34' W., soundings 

550 fms., gravel and shells. Dredge.—Two.
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Helga.

S. R. 327—8 v ’06. 51° 46' N., 12° 14' 30" W., soundings 
550 fms., ooze. Trawl.—One.

S. R. 331—9 v ’OG. 51° 12' N., 11° 55' W., soundings 610- 
680 fms., ooze. Trawl.—One hundred.

S. R. 334—10 v ’06. 51° 35' 30" N., 12° 26' W., soundings 
500-520 fms. Trawl.—Four.

S. R. 401—5 n ’07. 51° 14' N., 11° 51' W., soundings 600- 
660 fms. Trawl.—One.

S. R. 477—28 viii ’07. 51° 15' N., 11° 47' W., soundings 
707-710 fins., ooze. Trawl.—Many.

S. R. 478—28 vm ’07. 51° 17' N., 11° 44' W., soundings 
560-707 fms. Trawl.—Twenty.

S. R. 479—28 vm ’07. 51° 20' N., 11° 41' W., soundings 
468-560 fms. Trawl.—Two.

S. R. 483—30 vm ’07. 51° 37' N., 11° 56' W., soundings 
610-664 fms., muddy sand. Trawl.—Twelve.

S. R. 486—3 ix ’07. 51° 37' 30" N., 12° 0' W., soundings 
600-660 fins. Trawl.—One.

S. R. 497—10 ix ’07. 51° 2' N., 11° 36' W., soundings 775 - 
795 fms., ooze. Trawl.—One.

S. R. 499—11 ix ’07. 50° 55' N., 11° 29' W., soundings 
666-778 fms. Trawl.—One.

S. R. 500—11 ix ’07. 50° 52' N., 11° 26' W., soundings 
625-666 fms. Trawl.—Few.

S. R. 502—11 ix ’07. 50° 46' N., 11° 21' W., soundings 
447-515 fms. Trawl.—Few.

S. R. 504—12 ix ’07. 50° 42' N., 11° 18' W., soundings 
627-728 fms., coral. Trawl.—Thirty-one.

S. R. 506—12 ix ’07. 50° 34' N., 11° 19' W., soundings 
661-672 fms. Trawl.—Twenty-five.

S. R. 593—6 vm ’08. 50° 31' N., 11° 31' \V., soundings 
670-770 fms., ooze. Trawl.—Two.

S. R. 944—17 v ’IO. 51° 22' N., 12° 41' W., soundings 
982 fins., ooze. Trawl.—Five.

S. R. 1004—12 vm ’IO. 50° 22' 30" N., 11° 44' 30" W., 
soundings 636-641 fms., fine sand. Trawl.—Few.

This is one of the most numerous of the Irish deep-water 
Ophiuroids. It occurs in abundance on the Bird’s-nest Sponge, 
Pheronema, and also amongst corals and alcyonarians.

The diameter of the disc rarely reaches G mm., the specimens 
from most of the stations measuring from 5 mm. down
wards.

It is possible that some of the Helga specimens should be 
referred to O. corallicola, Koehler, if that species is not merely 
a variety of 0. abyssicola, as the differences between them 
seem to be rather critical, and many Irish specimens show 
the emargination of the disc between the arms which is said 
by Koehler (189G) to be a characteristic of O. corallicola.
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Ophiactis Balli (Thompson).
Ophiactis Balli, Bell. 1892.

Helga.
S. R. 185 —30 i ’05. 50° 20' N., 10° 20' IV., soundings 82j 

fms., fine sand and shells. Trawl.—One.
s II ’05. 54° 42' N., 10° 34' W., soundings

2 12 fms., stones and coral. Dredge.—Many.
S. R. 211—5 v ’05. 50° 20' N., 10° 20' W., soundings 81 

fms.. coarse sand. Trawl.—Two.
S. R. 213—0 v ’05. 51° 59' N., 11° 25' W., soundings 119 

fms., line sand. Dredge.—Five.
S. R. 223—12 v ’05. 53° 7' N., 14° 50' W.» soundings 410- 

500 fms.. coral. Trawl.—One.
S. R. 258—6 ix ’05. 50° 35' 30" N., 10° 46' W.» soundings 

60A fnis., rock. Bottom townet.—Five.
S. R. 480—28 vm ’07. 51° 23' N., 11° 38' W., soundings 

468 fms., stones. Dredge.—Several.
S. R. 504—12 ix ’07. 50° 42' N., 11° 18' W., soundings

627-728 fms., coral. Trawl.—Three.
S. R. 014—17 v TO. 51° 22' N., 12° 41' W., soundings 

9S2 fms., ooze.
This is a common species in water of from about 30 fathoms 

downwards, wherever it can find crevices in stones or coral 
in which to insert isclf.

Ophiopholis aculeatus (Linn.).
Ophiopholis aculeatus, Bell, 1892.

Helga.
S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 82| 

fms., fine sand and shells. Trawl.—One.
S. R. 215—9 v. ’05. 52° 1' N.» 11° 21' W., soundings 106 

fms. Trawl.—One.
S. R. 21G—9 v ’05. 52° 21' N., 11° 54' W., soundings 143- 

164 fms. Trawl.—One.
S. R. 225—13 v ’05. 53° 2' N., 13° 48' W., soundings 105- 

109 fms., fine sand and shells. Dredge.—Two. 
Trawl.—Three.

S. R. 258—6 ix ’05. 53° 35' 30" N., 10° 46' W., soundings 
60| fms., rock. Bottom townct.—One.

S. R. 360—8 vm ’06. 52° 4' N., 11° 27' W., soundings
108-120 fms., fine sand. Trawl.—Several.

S. R. 591—4 vm ’08. 51° 46' N., 10° 44' 30" W., soundings 
73-78 fms. Trawl.—Few.

S. R. 807—17 vm ’09. 51° 37' 30" N., 11° 6' W., soundings 
105 fms., fine sand. Trawl.—One.

O. aculeatus does not, apparently, occur below 150 fathoms 
on the west coast of Ireland, although it has been taken as 
deep as 560 fathoms in the Faeroe Channel by the Porcupine 
expedition, and in 345 fathoms in the North Sea (Grieg, 1903).
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Fig. 9. Disc Spines.
a Ophiacantha aristata. d Ophiacantha abyssicola.
b Ophiacantha densa. e Ophiacantha hibernica.
c Ophiacantha crassidens. f Ophiolcbcs claviger.

Ophiacantha abyssicola, G. O. Sars.
Ophiacantha abyssicola, G. O. Sars, 1872.
Ophiacantha millespina, Verrill, 1879.
Ophiacantha abyssicola, Bell, 1892.
Ophiacantha abyssicola, Kemp, 1905.

Helga.
CXX—24 vm ’01. 53° 58' N., 12° 24' W., soundings 382 

fms. Dredge.—Two.
S. R. 194—10 n ’05. 54° 49' N.» 10° 30' W., soundings

366 fms.,’rock. Dredge.—One.
S. R. 223—12 v ’05. 53° 7' N., 14° 50' W., soundings 410- 

500 fms., coral. Trawl.—Five.
S. R. 277—15 xi ’05. 54° 17' 30" N., 11° 34' W., soundings 

550 fms., gravel and shells. Dredge.—Eight.
This species has already been taken in the Faeroe Channel 

by the Porcupine Expedition and by the Helga in Irish waters. 
It occurs on both sides of the Atlantic from the Arctic Circle 
to as far-south as the Azores.

The Helga specimens are small, r = 2.7 mm. or less. They 
have been compared with specimens from Norway in the 
Norman collection in the British Museum. The most notice
able characters, in addition to the moniliform appearance of 
the arms, are the disc crochets with three or four delicate 
diverging spines which are equal in length to the basal portion 
of the crochet, and the mouth shields, the distal angle of 
which is produced and slightly hollowed.
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Koehler, who has examined specimens of both species, points 
out (1909) that Verrill’s 0. millespina is a synonym of 0. 
abyssicola.

The disc spines of this species are shown in Fig. 9, d (p. 38).

Ophiacantha hibernica, n.sp. 
Helga.

S. R. 9 11.—17 V ’10. 51° 22' N., 12° 41' W., soundings
982 fins., ooze. Trawl.—One.

Fig. 11. Ophiacantha hibernica, actinal view.

Disc 6-5 mm. in diameter; arms about 40 mm. in length. 
Disc almost circular, slightly produced between the arms, 
closely covered with small trifid or multifid spinules or stumps 
(Fig. 9, e, p. 38), which conceal the fine scaling. The disc 
scaling is continued for a short distance on to the upper surface 
of the arms. Radial shields concealed by the disc scaling 
and spinulation, the position of their outer ends being marked 
by a slight projection. Upper arm plates moderately large 
with curved distal margin and slightly acute inner angle, 
separated by about half their length by the side arm plates. 
Interbrachial spaces below covered with spinules similar to 
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those on the disc. Genital slits narrow, reaching almost to the 
margin of the disc. Mouth shields moderately large, each 
separated from the other by about its own width, rhombic in 
form with rounded angles and straight or slightly concave 
sides. The outer angle is not so prominent nor arc the sides 
so hollowed as in Ophiacantha abyssicola. Side mouth shields 
long and narrow, very slightly widened at their outer ends. 
Mouth papillae sharp pointed, three on each side and one at 
the apex of the jaw, the apical papilla the largest, the others 
sub-equal, the outermost on each side having a distinct shoulder 
on its outer margin. Under arm plates from the fourth out
wards about as wide as long, with much curved outer margin. 
Near the base of the arm they arc only slightly separated by 
the side arm plates, but from about the twenty-second joint 
outwards the intervals arc equal to or greater than the under 
arm plates. First under arm plate irregularly shaped, second 
and third wider than long. Side arm plates not very large, 
meeting above and below, each with seven spines, decreasing 
to five towards the tip of the arms. Spines long and slender, 
the uppermost the longest, extending over two arm joints. 
On the fourth arm joint it measured 2-3 mm. in length. The 
spines are smooth, round and hollow, except that on the distal 
arm joints the lowest spine is slightly flattened and has a fine 
denticulation along its lower edge. Tentacle scales small, short 
and broad, about the same size as the oral papillae. Tentacle 
pores small, covered by the tentacle scales and first arm spines, 
but easily seen.

This species comes very near to Ophiacantha inconspicua, 
Lutken and Mortensen, as figured in the account of the 
Albatross collections (1899), but Dr. Koehler, who has kindly 
examined my specimen, tells me that there is nothing in that 
collection which exactly corresponds. It may, perhaps, be 
regarded as a modified Atlantic representative of that Pacific 
species.

The most characteristic features, as far as can be made out 
from one specimen, are the under arm plates as wide as long 
and much rounded distally, the disc scaling continued on 
the upper surface of the arms, the character of the disc 
spinulation, the form of the mouth shield and, possibly, the 
peculiar shape of the outermost mouth papilla.

Ophiacantha densa, n.sp.
Helga.

S. R. 223—12 v ’05. 53° 7' N., 14° 50' W.» soundings 410- 
500 fms., coral. Trawl.—Eight.

S. R. 504—12 ix ’07. 50° 42' N., 11° 18' W., soundings
627-728 fms., coral. Trawl.—Twenty-one.

S. R. 505—12 ix ’07. 50° 39' N., 11° 14' W., soundings
464-627 fms. Trawl.—One.
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Fig. 12. Ophiacantha densa, abactinal view.

Fig. 13. Ophiacantha dcnsa, actinal view.

Diameter of disc 4.5 mm. Length of arm about 20 mm. 
Disc pentagonal or circular, closely covered with small rod
like spinules which conceal the small scales which clothe the 
disc. Disc spinules glassy, bifid or trifid at the tip and with 
an expanded base (Fig. 9, b, p. 38); they appear to be hollow 
or chambered. Radial shields not visible. Upper arm plates 
small, triangular, with rounded distal margin, widely separated 
by the side arm plates. Interbrachial spaces small, closely 
covered with spinules similar to those on the disc. Genital 
slits wide, extending almost to the margin of the disc. Oral 
shields small, lozenge shaped, almost twice as wide as long, 
outer margin curved or with a very obtuse rounded angle, 
inner angle not quite so obtuse. Adoral plates broad, parallel 
sided or slightly narrowed within, forming a lozenge shape 
with the oral shield. Oral papillae three on each side, sub
equal, and one larger at the apex of the jaw; all pointed and 
slightly spinulose.

Teeth about four, larger and broader than the apical oral 
papilla. First under arm plate moderately large, irregularly 
shaped. Succeeding under arm plates large, sub-equal, with 
arcuate, almost semicircular, distal margin and very obtuse 
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proximal angle. Second under arm plate in contact with the 
first, the rest widely separated by the side arm plates. Side 
arm plates meeting above and below, each plate carrying four 
slender arm spines, the uppermost being the largest. The 
uppermost spine on the first five or six plates is almost as 
long as two arm joints, but the length rapidly decreases 
towards the tip of the arm. All the spines are smooth or 
slightly roughened and opaque. Tentacle scale small, smooth, 
less than half the length of the under arm plate. Tentacle 
pores obscure.

The most easily recognised feature of this species is the 
armature of the disc, which gives a dense matted appearance 
to the surface, especially in dried specimens. It is probable 
that all the specimens taken by the Helga arc young, and 
some of their characters liable to alteration, but even making 
allowances for possible growth changes it has proved 
impossible to refer it to any known species, and 1 have bad 
to describe it as new. Dr. Koehler, to whom I sent a specimen, 
was unable to identify it with any of the species described 
by him.

On two of the occasions on which it was taken it was found 
accompanied by Lophohelia and Alcyonarians.

Ophiacantha crassidens, Verrill.
Ophiacantha crassidens, Verrill, 1885.
Ophiacantha crassidens, Koehler, 1909. 

Helga.
S. R. 805—14 viii ’05. 51° 50' 30" N., 12° 14' W., soundings 

539-544 fms., ooze. Trawl.—One.
S. R. 944—17 v TO. 51° 22' N., 12° 41' W., soundings 984 

fms., ooze. Trawl.—One.

Fig. 14. Ophiacantha crassidens, actinal view.

This species is easily recognised. The mouth papillae arc 
very large and flattened. The apical mouth papilla, which is 
larger than the rest and slightly furrowed longitudinally, is 
slightly overlapped by those on each side. The mouth shield 
is cordate, a little wider than long, and the adoral plates are 
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about two and a half times as long as wide. There are six 
arm spines, the upper three being round, moderately long 
and almost smooth, the lower three flattened and bearing 
several hooked spinules distally on their lower edges. There 
is one tentacle scale. The disc is covered with small scales, 
and bears several spines or crochets (Fig. 9, c, p. 38), which 
are slightly roughened and bi- or trifid at the tip. The radial 
shields cannot be made out in my specimens.

The description given by Verrill (1885) of 0. crassidens, 
taken off Cape Hatteras, agrees very closely with the two 
Helga specimens, and Koehler (1909) lias given a further de
scription, with figures, of specimens taken off the Azores, which 
also agrees fairly well.

I was at first inclined to regard the Helga specimens as 
belonging to O. prionota, II. L. Clark (1911), from Japan, 
but on sending drawings of them to Dr. II. L. Clark he kindly 
pointed out several differences, notably that in 0. prionota 
the lower arm spines arc denticulated on both edges, and the 
adoral plates arc not less than twice as long as wide. The 
two species are, however, closely allied.

Ophiacantha aristata, Koehler.
Ophiacantha aristata, Koehler, 1896. 

Helga.
S. R. 3.31—9 v ’06. 51° 12' N., 11° 55' W., 610-680 fms., 

ooze. Net on trawl.—Two.
S. R. 477—28 viii ’07. 51° 15'N., 11° 47' W., 707-710 fms., 

ooze. Trawl.—One.

Fig. 15. Ophiacantha aristata, actinal view.

Dr. Koehler was good enough to confirm the identification 
of the Helga specimens as O. aristata.

This species is easily recognised. The much branched disc 
crotchets and the large spinu’ose tentacle scales are two very 
distinctive features, and the number and form of the dental 
papillae and arm spines, and the form of the lower and upper 
arm plates, the latter being unusually small, afford further 
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characters. There are two points in which my specimens do 
not agree with Koehler’s description. Koehler states that in 
0. aristata the mouth shields arc almost as wide (tangentially) 
as long (radially), and that the tentacle scales arc flattened. 
In the Helga specimens the radial measurement of the mouth 
shields, although greater than usual, is not nearly as great 
as the tangential, the actual proportion being 9 : 11, and 
the tentacle scales are not flattened. These differences may, 
however, be regarded as being within the ordinary limits of 
variation of the species.

Ophiacantha aristata was known from the Bay of Biscay 
southwards as far as Morocco, and although it was not pre
viously recorded from so far north, its occurrence off the 
south-west of Ireland was to be expected.

Ophiolebes claviger (Ljn.).
Ophiactis clavigera, Ljungmann, 1864. 
Ophiomitra? clavigera, Ljungmann, 1871. 
Ophiolebes claviger, Lyman, 1882.

Helga.
S. R. 483—30 vm ’07. 51° 37' N., 11° 56' W., soundings 

610-664 fms., muddy sand. Trawl.—Eight.
S. R. 504—12 ix ’07. 50° 42' N., 11° 18' W., soundings 

627-728 fms., coral. Trawl.—One.

Fig. 16. Ophiolebes clamger, actinal view.

This species, which was originally described as an Ophiactis, 
was regarded by Lyman as an Ophiolebes though of a novel 
type. It has not the thick skin and ill-developed arm spines 
which are characteristics of that genus, and it seems question
able whether it is rightly included, and should not rather be 
placed with that group of species which includes Ophiacantha 
normani, Lyman; Ophiacantha cataleimmoidea, H. L. Clark;



Ophiacantha oedidisca. H. L. Clark; Ophiomitra globulifera, 
Koehler; Ophiomitra relicta, Koehler; and OphiomitreUa cordifera, 
Koehler.

The Irish specimens have been compared with a specimen 
from the North Sea belonging to the Museum of Comparative 
Zoology at Harvard, kindly lent to me by Dr. H. L. Clark.

The specimen from station S. R. 504 was found twined 
round the alcyonarian Paramuricea atlantica, and the same 
species, with several others, was present on station S. R. 483. 
The type specimens of O. claviger were also found attached to 
Gorgonians on the south-west coast of Norway at a depth 
of 200-300 fathoms (Ljungmann, 1864).

The disc spines arc shown in Fig. 9, f, p. 38.

Ophiolebes sp.
Helga.

S. R. 223—12 v ’05. 53° 7' N.» 14° 50' W., soundings 410- 
500 fms., coral. Trawl.—One.

A single specimen of an Ophiolebes, which I have been unable 
to identify, was taken clinging to a piece of the Anthipatharian 
Horncra. It is probable that in this specimen, as Dr. H. L. 
Clark has suggested to me, the disc is in process of regeneration, 
as the first few upper arm plates are very irregularly shaped 
and the disc deeply notched between the arms, the inter- 
brachial spaces being reduced almost to nothing, and the radial 
shields forming prominent ridges along the arms under the 
thick disc skin. There are six very short arm spines, no 
tentacle scales, four mouth papillae on each side of the jaw 
and one terminal tooth papilla. The mouth shields are small, 
and, in outline, of the same shape as in Ophiacantha abyssicola 
but flat, not hollowed as in that species. The thick skin 
of the disc contains numerous embedded spinules giving it a 
roughened appearance. Diameter of disc 8 mm.

Ophiotoma coriacea, Lyman.
Ophiotoma coriacea, Lyman, 1883.

Helga.
S. R. 944—17 v TO. 51° 22' N., 12° 4T W., soundings 

982 fms., ooze. Trawl.—Two.
The original specimen of 0. coriacea was dredged by the 

Blake in the Caribbean Sea at a depth of 1,242 fathoms, and 
the species docs not appear to have been recorded since then. 
The two specimens taken by the Helga agree closely with 
Lyman’s description. The size is the same: in the two Irish 
specimens r = 8-5 mm. and 7-5 mm. ; in Lyman’s specimen 
r = 8-0 mm. In the larger specimen R = 85 mm. The disc, 
as in the type, was of a greenish-grey colour, the arms being 
paler. The mouth angle is armed with twelve papillae. There 
are four or five teeth but no tooth papilla. On the side mouth 
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shield there is a small spinule situated beside the outermost 
mouth papilla. Lyman found two such spines, one acting 
as a tentacle scale to the first tentacle pore. The mouth shield, 
side mouth shields and under and side arm plates arc as shown 
in Lyman’s figure. Dr. II. L. Clark, who has kindly compared 
one of the Irish specimens with Lyman’s type of O. coriacea, 
which is in the Museum of Comparative Zoology at Harvard, 
considers that it is rightly referred to that species. He informs 
me, however, that the two specimens do not agree exactly, 
the most noticeable differences being in the teeth and the 
mouth papillae, which are much broader and more rounded 
in the type than in the Irish specimen.

It is probable that when the genus Ophiacantha comes to 
be revised some of the species now included in it will have to 
be transferred to Ophiotoma.

Ophiacantha Bartlctti, described by Lyman in the same 
paper (1883) as that in which he records O. coriacea, is, ap
parently, separated from it by very slight characters, and it 
seems possible that Dr. Koehler’s (1911) record of O. Bartlctti 
from 1,900 fathoms in the North Atlantic may prove to belong 
to the latter species. Ophiacantha megatreta, II. L. Clark 
(1911), and 0. paucispina, Lutken and Mortensen (1899), both 
from the Pacific, are also congeneric and closely allied species, 
and Dr. H. L. Clark has suggested to me that all four may 
even prove to belong to one species. It should be noted that 
Verrill (1899) has made Ophiacantha Bartlctti the type of his 
new genus Ophiopora.

Family OPHIOCOMIDAE.
Ophioconia nigra (Abildg.).

Ophiocoma nigra, Bell, 1892. 
Helga.

S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 82| 
fms., fine sand and shells. Trawl.—Many.

S. R. 187—31 i ’05. 51° 14' 30" N., 9° 43' VV./soundings
57 fms., sand and mud. Trawl.—One.

S. R. 211—5 v ’05. 50° 20' N., 10° 20' VV., soundings 81 
fms., coarse sand. Trawl.—Six.

Though common enough in shallow water, O. nigra seems 
to be very scarce in depths greater than 50 fathoms.

Family OPHIOTHRICIDAE.
Ophiothrix Lutkeni, VVyv. Thoms.

Ophiothrix Lutkeni, Bell, 1892. 
Helga.

S. R. 185—30 I 05. 50 20 N., 10° 20' VV., soundings 82| 
fms., coarse sand and shells. Trawl.__Many.

S. R. 211—5 v ’05. 50° 20° N., 10° 20' VV., soundings 81 
fms., coarse sand. Trawl.—Seventeen.
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Helga.
S. R. 213—G v ’05. 51° 59' N., 11° 25' W., soundings 119 

fms.. fine sand. Dredge.—One.
S. R. 215—9 v ’05. 52° 1' N., 11° 21' VV., soundings 106 

fms., fine sand. Trawl.—Ten.
S. R. 360—8 vm ’OG. 52° 4' N., 11° 27' W., soundings 

108-120 fms., fine sand. Trawl.—Several.
S. R. 379—1 xi ’OG. 50° 14' N., 10° 53' W., soundings 126- 

139 fms., fine sand and shells. Trawl.—Few.
S. R. 528—7 xi ’07. 50° 21' 30" N.» 10° 24' W., soundings 

85 fms., sand and shells. Dredge.—Two.
S. R. 807—17 vm ’09. 51° 37' 30" N., 11° 6' W., soundings 

105 fms., fine sand. Trawl.—One.
This species almost completely takes the place of Ophiothrix 

fragilis below 80 fathoms, and was found down to a depth 
of 126 fathoms.

STREPTOPHIURAE.
Ophioscolex purpurea, Dub. and Kor. 

Ophioscolex purpurea, Bell, 1892.
Helga.

S. R. 223—12 v ’05. 53° 7' N., 14° 50' W., soundings 410- 
500 fms., coral. Trawl.—One.

S. R. 805—14 vm ’09. 51° 15'30" N., 12° 14' W., soundings 
539—544 fms., ooze. Trawl.—Three.

Grieg (1903) considers this species a true warm-water form, 
although it was taken by the Porcupine in the cold-water area 
of the Faeroe Channel, and the present records support this 
view. O. purpurea does not seem to have been taken pre
viously so far south on the European side of the Atlantic, 
although it has been recorded from the Gulf of Mexico on 
the American side.

I have compared the Irish specimens with those in the British 
Museum taken by the Porcupine Expedition, and also with 
another Porcupine specimen kindly sent to me by Dr. H. L. 
Clark from the Museum of Comparative Zoology at Harvard.

In the specimen from S. R. 223 R=35 mm., r = 5-5 mm.; 
and in the largest specimen from S. R. 805, the arms of which 
are broken, r = 5 mm.

Ophiomyxa serpentaria, Lyman.
Ophiomyxa serpentaria, Lyman, 1883. 
Ophiomyxa serpentaria, Bell, 1892. 
Ophiodera serpentaria, Verrill, 1899. 
Ophiodera serpentina, Koehler, 1909.

Helga.
CXX—21 vii ’01. 53° 58' N., 12° 24' W., soundings 382 

fins. Dredge.—One.
S. R. 331—9 v ’06. 51° 12' N., 11° 55' W., soundings 610-

680 inis., ooze. Trawl.—Three,
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Fig. 17. Ophiomyxa serpentaria, actinal view, disc not shown.

The four specimens of Ophiomyxa taken by the Helga ought 
most probably to be referred to O. serpentaria, as, so fa r as Lyman’s 
figure and description go, they are in agreement with it. The 
single Porcupine specimen from the Faeroe Channel described 
by Lyman is now represented by some fragments in the 
Museum of Comparative Zoology at Harvard, which, as Dr. 
H. L. Clark informs me, do not prove of any value in this 
case. The Helga specimens are all of small size, R = ca. 50 mm., 
r=ca. 5 mm., and in bad condition, those from S. R. 331 being 
stuck full of the spicules of Pheroncma.

The upper arm plates are said by Lyman to be absent in 
this species, but on warming the thick skin of the upper surface 
of the arms in caustic potash the presence of rudimentary 
thin perforated plates could be made out.

Verrill (1899), followed by Koehler, has subdivided the genus 
Ophiomyxa, making 0. serpentaria the type of a new genus 
Ophiodera.

The specimen from station CXX was found attached to the 
hexactinellid sponge Aphrocallistes, and those from S. R. 331 
to Pheronema.

Ophiobyrsa hystricis, Lyman.
Ophiobyrsa hystricis, Bell, 1892. 

Helga.
S. R. 188—3 ii 05. 51° 53' N., 11° 59' W., soundings 320—

372 fms., mud. Trawl.—Six.
S. R. 212—6 v 05. 51° 54' N., 11° 57' W., soundings 411 

fms., fine muddy sand. Trawl.—One.
S. R. 321—1 v ’06. 50° 58' N., 11° 17' W., soundings 208-

480 fms., fine sand. Trawl.—Fragment.
S. R. 329—9 v ’06. 51° 21' N., 11° 34' W., soundings 215—

415 fms., fine sand. Trawl.—One.
S. R. 330—9 v ’06. 51° 16' IL, 11° 37' W., soundings

374-415 fms., fine sand. Trawl.—One.
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Helga.
S. R. 110—1G v ’07. 51° 45' N.» 11° 49' W., soundings 

350-389 fms. Trawl.—Three.
S. R. 477—28 viii ’07. 51° 15' N., 11° 47' W., soundings 

707-710 fms., ooze. Trawl.—One.
S. R. 505—12 ix ’07. 50° 39' N., 11° 14' W.» soundings 

461—627 fms. Trawl.—One.
S. R. 745—14 v ’09. 51° 38' N., 11° 39' W., soundings 

250-278 fms., fine sand. Long lines.—One.
Though this species was taken several times it was hardly 

ever found in good condition. Usually the disc was missing 
or damaged, and often the arms also were broken.

Although several times recorded from British and Irish 
waters, from the Faeroe Channel to the south-west of Ireland, 
O. hystricis has rarely been met with elsewhere.

Family GORGON OCEP JI ALINAE.
Gorgonocephalus Lincki (M. Tr.).

Gorgonocephalus Lincki, Bell, 1892.
Helga.

S. R. 483—30 viii ’07. 51° 37' N., 11° 56' W., soundings 
G10-GG4 fms., muddy sand. Trawl.—Three.

Three specimens were trawled at station S. R. 483, the 
trawl bringing up at the same time many fragments of the 
hexactinellid sponge Aphrocallistes, pieces of Alcyonarians, one 
specimen of Culcita borealis and a very large number of 
Araeosonia hystrix. One Gorgonocephalus was clasping a large 
branch of Calligorgia jlabellum; the other two were twined 
through the meshes of the trawl net, which had to be cut before 
they could be detached.

From the fact of three specimens having been taken in one 
haul of the trawl it appears that amongst suitable surroundings 
G. Lincki is not uncommon. The particular association of 
Alcyonarians and Sponges amongst which it was found seems, 
however, to occupy a very small area off the south-west coast 
of Ireland.

ECHINOIDEA
Family C1DARIDAE.

Dorocidaris papillata (Leske).
Cidaris papillata, Bell, 1892. 

Dorocidaris papillata, Mortensen, 1903.
Helga.

S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 82| 
fms., fine sand and shells. Trawl—Ca. twenty.

S. R. 188—3 ii ’05. 51° 53' N., 11° 59' W., soundings 320- 
372 fms., mud. Trawl.—Three.

S. R. 191—10 ii ’05. 54° 49' N., 10° 30' W., soundings
366 fms., rock. Dredge.—Three small.

S. R. 196—11 ii ’05. 54° 42' N., 10' 34' W.» soundings
242 fms., stones. Dredge.—Many small.

4
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Helga.
S. R. 213—6 v ’05. 51° 59' N., 11° 25' W., soundings 119 

fms., fine sand. Dredge.— One.
S. R. 220—11 v 05. 53° 39' N., 12° 24' W., soundings

185 fms., fine sand and shells. Trawl.__Two.
S. R. 222—12 v 05. 53° 1' N., 14° 34' W., soundings 293 

fms., fine sand. Trawl.—Four.
S. R. 227—13 v ’05. 53° 20' N., 13° 00' \y., soundings

164 fms., fine sand. Trawl.—One.
S. R. 321—1 v ’06. 50° 58' N., 11° 17' W., soundings

208-480 fms., fine sand. Trawl.__Nine.
S. R. 327—8 v ’06. 51° 40' 30" N., 12° 16' 30" W., sound

ings 550-800 fms., ooze. Trawl__ One
S. R. 329—9 v ’06. 51° 21' 30" N., H° 34' W., soundings 

215-415 fms. Trawl.—Forty-two.
S. R. 333—10 v ’06. 51° 37' N., 12° 9' W„ soundings 557- 

579 fms., ooze. Trawl.—One.
S. R. 338—13 v ’06. 51° 28' 30" N., If 39' W., soundings 

291-330 fms., mud. Trawl.—Five.
S. R. 351—5 vm ’06. 50° 19' 30" N., n° 6' W., soundings 

230-250 fms., fine sand. Trawl.—Fourteen.
S. R. 353—6 vm ’0G. 50° 38' 30" N., 11° 32' W., soundings 

250-542 fms., muddy sand. Trawl.—Eleven.
S. R. 360—8 vm ’06. 52° 4' N., 11° 27' W., soundings 108- 

120 fms., fine sand. Trawl.—Four.
S. R. 361—8 vm ’06. 51° 49' 30" N., 11° 42' W., soundings 

177-213 fms., fine sand. Trawl.—Five.
S. R. 3G2—9 vm ’0G. 51° 34' 30" N., 11° 27' W., soundings 

145-160 fms., fine sand. Trawl.—Very many.
S. R. 367—11 vm ’06. 51° 38' N., 11° 37' W., soundings

287—332 fms., muddy sand. Trawl.—Eight.
S. R. 368—11 vm '06. 51° 38' N., 12° W., soundings 450- 

608 fms., fine sand. Trawl.—Four.
S. R. 379—1 xi ’06. 50° 14' N., 10° 53' W., soundings 12G- 

139 fms., fine sand and shells. Trawl.—Several.
S. R. 380—1 xi ’06. 50° 30' N., 11° 0' W., soundings 142- 

214 fms., fine sand. Trawl.—Ca. forty.
S. R. 384—6 xi ’06. 51° 54' 30" N., 11° 37' W., soundings 

162-218 fms., fine sand. Trawl.—Ca. thirty.
S. R. 397—2 ii ’07. 51° 46' N., 12° 5' W., soundings 549- 

646 fms., ooze. Trawl.—Three.
S. R. 400—5 ii ’07. 51° 18' N., 11° 50' W., soundings 525- 

600 fms., ooze. Trawl.—One hundred and twenty.
S. R. 401—5 ii ’07. 51° 14' N., 11° 51' W., soundings 600- 

660 fms. Trawl.—One.
S. R. 440—16 v ’07. 51° 45' N., 11° 49' W., soundings

350-389 fms. Trawl.—Five.
S. R. 447—18 V ’07. 50° 20' N., 10° 57' W., soundings

221-243 fms., fine sand. Trawl.—Several.
S. R. 448—18 v ’07. 50° 21' N., 11° 0' W., soundings 343- 

346 fms. Trawl.—Many.
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Helga.
S. R. 477—28 vm ’07. 51° 15' N., 11° 47' W.» soundings 

707-710 fins., ooze. Trawl.—Two.
S. R. 180—28 vm ’07. 51° 23' N.» 11° 38' W.» soundings 

468 fms., stones. Dredge.—Three.
S. R. 484—30 vm ’07. 51° 35' N., 11° 57' W., soundings 

602—610 fms. Trawl.—One.
S. R. 187—3 ix ’07. 51° 36' N., 11° 57' W., soundings

540—660 fms., ooze and stones. Trawl.—Four.
S. R. 490—7 ix ’07. 51° 57' 30" N., 12° 7' W., soundings 

470-491 fms., ooze. Trawl.—Two.
S. R. 493—8 ix ’07. 51° 58' N., 12° 25' W., soundings

533-570 fms. Trawl.—One.
S. R. 494—8 ix ’07. 51° 59' N.» 12° 32' W., soundings

550-570 fms. Trawl.—Two.
S. R. 501—11 ix ’07. 50° 49' N., 11° 22' W.» soundings

447—625 fms. Trawl.—Two.
S. R. 502—11 ix 07. 50 46' N., 11° 21' W., soundings

447-515 fms. Trawl.—Ca. forty.
S. R. 504—12 ix ’07. 50° 42' N., 11° 18' W., soundings

627—728 fms., coral. Trawl.—Six large, few small.
S. R. 505 —12 ix ’07. 50° 39' N., 11° 14' W., soundings

4-64-627 fms. Trawl.—Forty-five.
S. R. 592 —6 vm 08. 50° 39' N., 11° 25' W., soundings

100—510 fms., ooze. Trawl.—Four.
S. R. 711—13 V ’09. 50° 38' N., 11° 18' W., soundings

390-538 fms., ooze. Long lines.—Two.
S. R. 753—17 v ’09. 51° 24' N., 11° 59' 30" W., soundings 

561—572 fms., ooze. Trawl.—Nineteen.
S. R. 805—14 vm ’09. 51° 50' 30" N., 12° 14' W., soundings 

539-544 fms., ooze. Trawl.—Few.
S. R. 807—17 vm ’09. 51° 37' 30" N., 11° 6' W., soundings 

105 fms., fine sand. Trawl.—One.
S. R. 1005—12 vm ’10. 51° 22' N., 11° 30' 30" W„ sound

ings 249 fms., fine sand. Dredge.—Thirty.
Cidaris papillata. was taken forty-six times during the period 

dealt with on all sorts of ground between 82| and 707 fathoms. 
The former depth seems to be the lowest on record for the west 
coast of Ireland, though the species is recorded in 56-147 
fathoms to the north and north-east of Shetland (Sussbach 
and B recliner, 1911).

Porocidaris purpurata, Wyv. Thoms. 
Porocidaris purpurata, Wyv. Thoms., 1874. 
Cidaris gracilis, Sladen, 1891. 
Cidaris purpurata, Bell, 1892. 
Porocidaris purpurata, Mortensen, 1903.

Helga.
S. R. 331—9v ’06. 51° 12' N., 11° 55'W., soundings 610- 

680 fms., ooze. Trawl.—Eight.
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Helga.
S. R. 477—28 vm ’07. 51° 15' N., 11° 47' W.» soundings 

707-710 fms., ooze. Trawl.—One.
S. R. 499—11 ix ’07. 50° 55' N., 11° 29' W., soundings 

666—778 fms. Trawl.—One.
S. R. 506—12 ix ’07. 50° 34' N., 11° 19' W., soundings 

661-672 fms. Trawl.—Four.
S. R. 593—6 vm ’08. 50° 31' N., 11° 31' W., soundings 

670-770 fms., ooze. Trawl.—Five.
There seems to be no doubt that the species described by 

Sladen (1891) as C. gracilis from off the south-west coast of 
Ireland is the same as C. purpurata, which was taken several 
times by the Helga, always in water of over 650 fathoms in 
depth. Most of the specimens were of small size, but one, 
from station S. R. 499, measured 5 cm. in diameter.

Fam ily  ECHINOTHURIIDAE.

Phormosoma placenta, Wyv. Thoms.
Phormosoma placenta, Bell, 1892.

Helga.
S. R. 188—3 n ’05. 51° 53' N., 11° 59' W., soundings 320- 

372 fins., mud. Trawl.—Ca. 50.
S. R. 212—6 v ’05. 51° 54' N., 11° 57' W., soundings 411 

fms., fine muddy sand. Trawl.—Fifteen.
S. R. 327—8 v ’06. 51° 46' N., 12° 14' 30" W., soundings 

550 fms., ooze. Trawl.—One hundred.
S. R. 331—9 v ’06. 51° 12' N., 11° 55' W., soundings 610- 

680 fms., ooze. Trawl.—Twenty-two.
S. R. 333—10 v ’06. 51° 37' N., 12° 9' W., soundings 557- 

579 fms., ooze. Trawl.—Five.
S. R. 334—10 v ’06. 51° 35' 20" N., 12° 26' W., soundings 

500-520 fms. Trawl.—One.
S. R. 353—6 vm ’06. 50° 38' 30" N., 11° 52' W., soundings 

250-542 fms. Trawl.—Seventy.
S. R. 359—8 vm ’06. 52° 0' N., 12° 6' W., soundings 465- 

492 fms., ooze. Trawl.—Twenty-five.
S. R. 363—10 vm ’06. 51° 22' N., 12° O' W., soundings

695—720 fms., ooze. Trawl.—Seven.
S. R. 364—10 vm ’06. 51° 23' 30" N., 11° 47' W., soundings 

620-695 fms., ooze. Trawl.—One.
S. R. 387—7 xi ’06. 51° 47' N., 12° 12' W., soundings 530- 

535 fms., ooze. Trawl.—Eighteen.
S. R. 397—2 ii ’07. 51° 46' N., 12° 5' W., soundings 549- 

646 fms., ooze. Trawl.—Two hundred.
S. R. 400—5 ii ’07. 51° 18' N., 11° 50' W., soundings 525- 

600 fms., ooze. Trawl.—Six.
S. R. 440—16 v ’07. 51° 45' N., 11° 49' W., soundings

350-389 fms. Trawl.—Three.
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Helga.

S' r. 477—28 vm ’07. 51° 15' N., 11° 47' W., soundings
707-710 fms., ooze. Trawl.—Three.

S. R. 487—3 ix ’07. 51° 36' N., 11° 57' W., soundings 540- 
660 fms., ooze and stones. Trawl.—Five.

S. R. 489—4 ix ’07. 51° 35' N., 11° 55' W., soundings 720 
f ms. Trawl.—Thirty-one.

S. R. 490—7 ix ’07. 51° 57' 30" N., 12° 7' W., soundings
470-491 fms., ooze. Trawl.—Thirty.

S. R. 491—7 ix ’07. 51° 57' 30" N., 12° 13' W., soundings 
4 91-520 fms. Trawl.—Many.

S. R. 493—8 ix ’07. 51° 58' N., 12° 25' W., soundings 533- 
570 fms. Trawl.—Ca. one hundred.

S. R. 1-94—8 ix ’07. 51° 59' N., 12° 32' W., soundings 550- 
570 fms. Trawl.—Ca. Two hundred.

S. R. 496—8 ix ’07. 51° 54' N., 12° 54' W., soundings
473-500 fms. Trawl.—Eighteen.

S. R. 497__ 10 ix ’07. 51° 2' N., 11° 36' W., soundings
775-795 fms., ooze. Trawl.—Six.

S. R. 44)9—11 ix ’07. 50° 55' N., 11° 29' W., soundings
666-778 fms. Trawl.—Ca. sixty.

S. R. 500—11 ix ’07. 50° 52' N., 11° 26' W., soundings
625-666 fms. Trawl.—One.

S. R. 501—11 ix ’07. 50° 49' N., 11° 22' W., soundings
447-625 fms. Trawl. Thirty.

S. R. 502—11 ix ’07. 50° 46' N., 11° 21' W., soundings
447-515 fms. Trawl.—Ca. one hundred.

S. R. 504—12 ix ’07. 50° 42' N., 11° 18' W., soundings
627-728 fms., coral. Trawl.—Thirty.

S. R. 506—12 ix ’07. 50° 34' N., 11° 19' W., soundings
661—672 fms. Trawl.—Twenty-four.

S. R. 590—3 vm ’08. 51° 50' N., 12° 9' W., soundings
480-493 fms., ooze. Trawl.—Twenty-four.

S. R. 592—6 vm ’OS. 50° 39' N., 11° 25' W., soundings 
400-510 fms., ooze. Trawl.—Several.

S. R. 593—6 vm ’08. 50° 31' N., 11° 31' W., soundings
670-770 fms., ooze. Trawl.—Several.

S. R. 746—14 v ’09. 51° 32' N., 12° 13' W., soundings
620—658 fms., ooze. Trawl.—Four.

S. R. 752—16 v ’09. 51° 48' N., 12° 11' 30" W., soundings 
523—595 fms., ooze. Mesoplankton trawl on bottom. 
—Twenty-two.

S. R. 753—17 v ’09. 51° 24' N., 11° 59' 30" W., soundings 
561-572 fms., ooze. Trawl.—Three.

S. R. 805—14 vm ’09. 51° 50' 30" N., 12° 14' W., soundings 
539—544 fms., ooze. Trawl.—Many.

S. R. 944—17 v TO. 51° 22' N., 12° 41' W., soundings 
982 fms., ooze. Trawl.—Seventy-six.

Taken on thirty-seven occasions at depths between 411 and
982 fathoms. The number of specimens present varied from
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1 to 200. Young individuals of two or three centimetres in 
diameter were several times taken, hut most of those found 
were full-grown, measuring from eight to ten centimetres across.

Sperosoma Grimaldii, Koehler.
Sperosoma Grimaldii, Koehler. 1898.
Sperosoma Grimaldii, Mortenson, 1903, 1907. 

Helga.
S. R. 477—28 vm ’07. 51° 15' N., 11° 47' W., soundings 

707-710 fms., ooze. Trawl.—One.
This specimen is undoubtedly referable to Koehler’s species, 

the large size of the accessory ambulacral plates and the form 
of the pedicellariae, which have broad flat valves, being un
mistakable. It is not improbable that this species was taken 
on two other occasions also, as there arc records in the fishing 
log-books of the capture of a purple and a mauve Asthenosoma 
on stations S. R. 497, 775-795 fms., and S. R. 593, 670-770 
fms., but the actual specimens have, unfortunately, not been 
preserved.

This is the first record of 6’. Grimaldii from the British and 
Irish area, although it is known to extend from the Faeroes 
to the Cape Verde Islands.

Araeosoma hystrix, Wyv. Thoms.
Calveria hystrix, Wyv. Thomson, 1872. 
Asthenosoma hystrix, Agassiz, 1872.
Asthenosoma hystrix, Bell, 1892.
Calveria hystrix, Mortensen, 1903.
Asthenosoma hystrix, Kemp, 1905.
Araeosoma hystrix, Mortensen, 1907.
Araeosoma hystrix, Agassiz and Clark, 1909. 
Calveria hystrix, Mortensen, 1910.

Helga.
S. R. 331—9 v ’06. 51° 12' N., 11° 55' W., soundings 610- 

680 fms., ooze. Trawl.—One.
S. R. 359—8 vm ’06. 52° 0' N., 12° 6' W., soundings 465- 

492 fms., ooze. Trawl.—One.
S. R. 364—10 vm ’06. 51° 23' 30" N., 11° 47' W., soundings 

620-695 fms., ooze. Trawl.—Four.
S. R. 368—11 vm ’06. 51° 38' 30" N., 12° 0' W., soundings 

450-608 fms., fine sand. Trawl.—Sixteen.
S. R. 387—7 xi ’06. 51° 47' N., 12° 12' W., soundings

530-535 fms., ooze. Trawl.—Two.
S. R. 397—2 ii 07. 51° 46' N., 12° 5' W., soundings 549— 

646 fms., ooze. Trawl.—Ninety-three.
S. R. 400—5 n ’07. 51° 18' N., 11° 50' W., soundings 525- 

600 fms., ooze. Trawl.—Eighty-three.
S. R. 401—5 II ’07. 51° 14' N., 11° 51' W., soundings 600- 

GOO fms. Trawl.—One.
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S. R. 170 28 vm ’07. 51° 20' N., 11° 41' W., soundings 

468—560 fins. Trawl.—One.
S. R. 183—30 vm ’07. 51° 37' N., 11° 56' W., soundings 

610-66 1 fins., muddy sand. Trawl.—One hundred 
and sixty-seven.

S. R. 1-86 —3 ix ’07. 51° 37' 30" N., 12° 0' W., soundings 
600—660 fins., stones. Trawl.—Eight.

S. R. 187 3 ix ’07. 51° 36' N., 11° 57' W., soundings
5 10-660 fms. Trawl.—Thirty-seven.

S. R. 189 — 1 ix ’07. 51° 35' N., *11° 55' W., soundings
720 fms. Trawl.—Nineteen.

S. R. 500—11 ix ’07. 50° 52' N., 11° 26' W., soundings 
625-666 fms. Trawl.—Three.

S. R. 592 -6 vm ’OS. 50° 39' N.. 11° 25' W., soundings 
100-510 fms.. ooze. Trawl.—Eleven.

S. R. 752 —16 v ’09. 51° 51' N., 12° 13' W., soundings 
523—595 fms., ooze. Trawl.—Two.

S. R. 753—17 v ’09. 51° 24' N., 11° 59' 30" W., soundings 
561-572 fms., ooze. Trawl.—Forty-one.

S. R. 75 1 17 v ’09. 51° 26' N., 11° 57' 30" W., soundings
5 11—572 fms., ooze. Trawl.—Few.

S. R. 100 1----12 vm ’IO. 51° 22' 30" N., 11° 44' 30" W.,
soundings 636—641 fms., fine sand. Trawl.—Two.

The specimens from the nineteen stations recorded above 
were not always preserved, but the colour was noted on every 
occasion as red or scarlet. The species seems, off the Irish 
coast, to be a characteristic inhabitant of the ooze between 
500 and 700 fathoms.

Araeosoma fenestratum (Wyv. Thoms.).
Asthenosoma fenestratum, Agassiz, 1872.
Calveria f'encstrata, Wyv. Thoms., 1874.
Araeosoma fencstratum,-} Mortensen 1903 1910
Araeosoma viotaceum, j
Asthenosoma hystrix (pars), Kemp, 1905.

Helga.
S. R 222—12 v ’05. 51° 3' N., 14° 34' W., soundings 293 

fms., fine sand. Trawl.—Three hundred and eighty.
Although they do not agree exactly with the original descrip

tion of A. fene stratum, the following considerations have led 
me to record these specimens under that name:—

In 1903 Dr. Mortensen described as A. violaccuin an Echino- 
thurid, allied to A. fencstratum, from specimens taken by the 
Helga on the Porcupine Bank in 199 fathoms. (To prevent 
mistakes it may be mentioned that these specimens are recorded 
by Kemp (1905) as Asthenosoma hystrix.) The principal charac
ters were the colour—a deep dark violet—and the presence of a 
form of pedicellaria in which the blade is not involved below (also
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found occasionally in A. Jenestratum). In the original records 
of the capture of these specimens in 1901 they arc recorded 
as being of a chocolate colour, and some of the specimens in 
spirit might at the present date (1912) be described as of a 
very dark chocolate with a violet tinge.

In 1905 the Helga, fishing near the same locality, on the 
south-west slope of the Porcupine Bank in 293 fathoms, made 
a large haul of Araeosoma of a light mauve colour. These 
specimens showed the fenestrated structure of the test, and 
also possessed the non-involutc type of pedicellaria, and except 
for their colour could not be separated from A. violaceum. 
Dr. Mortensen, to whom I sent specimens, agrees with me in 
thinking that A. violaceum, depending solely on its colour, 
cannot longer be maintained, and that both it and the present 
form should be referred to A. jenestratum. If this is so it 
would seem that A. Jenestratum, unlike A. hystrix, shows con
siderable variation in its colour, being found in light brown, 
deep chocolate brown with a violet tinge and pale mauve. 
It remains to be seen whether these colours represent three 
distinct types, or whether intermediate forms arc to be found. 
A few of the remarkable quadridentatc pcdicellaria, first 
described by Wyville Thomson as occurring on A. jenestratum 
were found at the bottom of a jar which contained some of the 
Helga specimens, but prolonged search failed to reveal them 
in situ.

It will be seen that there is a gap of 200 fathoms between 
the bathymetric range of this species and that of A. hystrix 
on the west coast of Ireland, the least depth at which the 
latter was certainly found being 492 fathoms.

Family ECH1NIDAE
Echinus acutus, Lamk.

Echinus acutus, Bell, 1892. 
Helga.

S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 821 
fms., fine sand and shells. Trawl.—Few.

S. R. 188—3 ii ’05. 51° 53' N., 11° 59' W., soundings 320- 
372 fms., mud. Trawl.—Three.

S. R. 196—11 ii ’05. 54° 42' N., 10° 34' W., soundings 242 
fms., stones. Dredge.—One.

S. R. 211—5 v ’05. 50° 20' N., 10° 20' W., soundings 81
fms., coarse sand. Trawl.—Sixty.

S. R. 212—6 v ’05. 51° 54' N., 11° 57' W., soundings 375-
411 fms., fine muddy sand. Trawl.—Fifteen.

S. R. 215 9 v 05. 52 01' N., 11° 21' W., soundings 106 
fms., fine sand. Trawl.—One.

S. R. 216—9 v 05. 52 21 N., 11° 54' W., soundings, 143—
164 fms., fine sand. Trawl.—Very many.

S. R. 217—9 v ’05. 52° 44' N., 12° 30' W., soundings 208 
fms., fine sand. Trawl.—Several hundred.
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S. R. 220 -11 v '05. 53° 39' N., 12° 24' W., soundings

1S5 fins., fine sand and shells. Dredge.—Few. 
Trawl.—Several hundred.

S. R. 222—12 v ’05. 53° 1' N., 14° 34' W., soundings 293 
fins., line sand. Trawl.—One.

S. R. 225—13 v '05. 53° 2' N., 13° 48' W., soundings 105- 
109 fms.. fine sand and shells. Trawl.—Fifteen.

S. R. 227—13 v ’05. 53° 20' N., 13° 0' W., soundings 164 
fms., fine sand. Trawl.—Many.

S. R. 321—1 v ’06. 50° 58' N., 11° 17' W., soundings 208- 
480 fms., fine sand. Trawl.—Twelve.

S. R. 329—9 v ’06. 51° 21' 30" N.» 11° 34' W., soundings
215-415  fms. Trawl.—Three.

S. R. 330—9 v ’06. 51° 16' N.. 11° 37' W.» soundings
371-115 fms., fine sand. Trawl.—Twenty-four.

S. R. 331—9 v ’06. 51° 12' N., 11° 55' W., soundings 610- 
680 fms., ooze. Trawl.—Two.

S. R. 338—13 v ’06. 51° 28' 30" N., 11° 39' W., soundings 
291-330 fms., mud. Trawl—Many.

S. R. 353—6 vm ’06. 50° 38' 30" N., 11° 32' W., soundings 
250-532 fms., muddy sand. Trawl.—Very many.

S. R. 359—8 vm ’06. 51° 59' N., 12° 9' W.» soundings
492 fms., -ooze. Trawl.—Several.

S. R. 361—8 vm ’06. 51° 49' 30" N., 11° 42' W., soundings 
177—213 fms., fine sand. Trawl.—Twenty.

S. R. 3G2—9 vm ’06. 51° 34' 30" N., 11° 27' W., soundings 
145-160 fms., fine sand. Trawl.—Net full.

S. R. 365—io vm ’06. 51° 25' N., llc 32' W., soundings 
385-440 fms., sand and stones. Trawl.—Many.

S. R. 367—11 vm ’06. 51° 38' N., 11° 37' W., soundings
287-332 fms., muddy sand. Trawl.—Few.

S. R. 368—11 vm ’06. 51° 38' 30" N., 12° 0' W., soundings 
450-608 fms., fine sand. Trawl.—Several.

S. R. 384—6 xi ’06. 51° 54' 30" N., 11° 37' W., soundings 
162—218 fms., fine sand. Trawl.—Several.

S. R. 397—2 ii ’07. 51° 46' N., 12° 5' W., soundings 549- 
646 fms., ooze. Trawl.—One hundred and sixty.

S. 11. 399—5 ii ’07. 51° 28' N., 11° 33' 30" W., soundings 
342 fms., mud and stones. Dredge.—Three.

S. R. 400—5 ii ’07. 51° 18' N., 11° 50' W., soundings 525- 
600 fms., ooze. Trawl.—Twenty-five.

S. R. 447—18 v ’07. 50° 20' N., 10°* 57' W., soundings
221-343 fms., fine sand. Trawl.—Many.

S. R. 448—18 v ’07. 50° 21' N., 11° 0' W., soundings 343- 
346 fms. Trawl.—Several.

S. R. 477—28 vm ’07. 51° 15' N., 11° 47' W., soundings 
707-710 fms., ooze. Trawl.—Six.

S. R. 479—28 vm ’07. 51° 20' N., 11° 41' W., soundings 
468—560 fms. Trawl.—Nine.



VI. ’12. 58

Helga.
S. R. 480—28 vm ’07. 51° 23' N., 11° 38' W., soundings 

468 fms., stones. Dredge.—Sixteen.
S. R. 483—30 vm ’07. 51° 37' N., 11° 56' W., soundings 

610-664 fms., muddy sand. Trawl.—Nineteen.
S. R. 487—3 ix ’07. 51° 36' N., 11° 57' W., soundings 540- 

660 fms., ooze and stones. Trawl.—Eight.
S. R. 490—7 ix ’07. 51° 57' 30" N., 12° 7' W., soundings 

470-491 fms., ooze. Trawl.—Fifty.
S. R. 491—7 ix ’07. 51° 57' 30" N., 12° 13' W., soundings 

491-520 fms. Trawl.—Few.
S. R. 493—8 ix ’07. 51° 58' N., 12° 25' W., soundings 533- 

570 fms. Trawl.—Five.
S. R. 494—8 ix ’07. 51° 59' N., 12° 32' W., soundings 550- 

570 fms. Trawl.—Two.
S. R. 496—8 ix ’07. 51° 54' N., 12° 54' W., soundings 473- 

500 fms. Trawl.—Two.
S. R. 501—11 ix ’07. 50° 49' N.. 11° 22' W., soundings

447-625 fms. Trawl.—Thirty.
S. R. 502—11 ix ’07. 50° 46' N., 11° 21' W., soundings

447-515 fms. Trawl.—About one thousand.
S. R. 505—12 ix ’07. 50° 39' N., 11° 14' W., soundings

464-627 fms. Trawl.—Nineteen.
S. R. 506—12 ix ’07. 50° 34' N., 11° 19' W., soundings

661-672 fms. Trawl.—Thirty.
S. R. 528—7 xi ’07. 50° 21' 30° N., 10° 24' W., soundings 

85 fms., sand and shells. Dredge.—Five.
S. R. 590—3 vm ’08. 51° 50' N., 12° 9' W., soundings

480-493 fms., ooze. Trawl.—Ten.
S. R. 592—6 vm ’08. 50° 39' N., 11° 25' W., soundings

400-510 fms., ooze. Trawl.—Several.
S. R. 753—17 v ’09. 51° 24' N., 11° 59' 30" W., soundings 

561-572 fms., ooze. Trawl.—Nine.
S. R. 754—17 v ’09. 51° 26' N., 11° 57' 30" W., soundings 

544-572 fms., ooze. Trawl.—Six.
S. R. 807—17 vm ’09. 51° 37' 30" N., 11° 6' W., soundings 

105 fms., fine sand. Trawl.—Nineteen.
S. R. 944—17 v ’IO. 51° 22' N., 12° 41' W., soundings 

982 fms., ooze. Trawl.—Twelve.
S. R. 1004—12 vm ’IO. 51° 22' 30" N., 11° 44' 30" W., 

soundings 636-641 fms., fine sand. Trawl.—Two.

Almost all the specimens from the fifty-two stations given 
above belonged to the var. norvegicus, but in a few instances 
the var. microstoma was present, and occasionally a larger, 
uniformly coloured, golden-brown, long spined form, measur
ing from six to seven centimetres in diameter, was found.

A very large specimen (diam. 12.3 cm., height 9.0 cm.), taken 
on station S. R. 222, seems to approach the species known 
as E. melo. The test was much more globular than is usual 
in large E. acutus, and of a greenish colour, paler along the



median ambulacral and inter-radial sutures, the markings 
forming zig-zag lines of darker and lighter shades of green 
parallel to the sutures. The spines were moderately long, 
and of a green colour, paler towards the base. Primary spines 
were absent from every second plate on the upper two-thirds 
of the inter-ambulacral area. The specimens from S. R. 225, 
on the Porcupine Bank, were typical E. acutus of large size 
(10 to 1 1 (mi. in diam.). but showing great variation in the 
height of the test.

Echinus elegans, Dub. and Kor.
Echinus elegans. Bell, 1892.

Helga.
S. R. 50 1—12 ix ’07. 50° 42' N., 11° 18' W., soundings 

627—72S fms., coral. Trawl.—Ten.
The specimens varied in the colour of their spines from 

rose pink to yellowish huff, the tips of the primary spines being 
white in all cases. The ground colour of the test was pure 
white in the pink specimens, and white with a yellowish tinge 
in the buff. The colour, after five years preservation in spirit, 
appears to be unaltered. In shape they are more globular 
than is usual, but Dr. Mortensen, who has examined one of 
them, informs me that, apart from this, he considers it to be 
a typical 7t. elegans.

The measurements in mm. of the two largest specimens are :—
Diam. of Height of Diam. of Diam of Longest

Tost. Test. Peristome. Periproct. Spine.
72 52 23 7 26
65 41 21 5-5 25

In Kemp’s paper on the Echinoderms of the deep water off 
the west coast of Ireland (1905. p. 199) this species was referred 
to, by a clerical error, as Echinus gracilis. Mortensen (1907) 
has already called attention to the mistake.

Echinus esculentus, Linn.
Echinus esculentus, Bell, 1892. 

Helga.
S. R. 591—4 vm ’08. 51° 46' N., 10° 44' 30" W., soundings 

73-78 fms., sand. Trawl.—Two.
The occurrence of the common urchin below fifty fathoms 

seems to be exceptional.

Family FIBULAR1IDAE.

Echinocyamus pusillus (O. F. M.).
Echinocyamus pusillus, Bell, 1892.

Helga.
S. R. 226—13 v ’05. 53° 12' N., 13° 57' W., soundings 93 

fms.. coarse sand and gravel. Net on dredge.— 
One alive, thirteen dead.



VI. ’12. 60

The above record, from the Porcupine Bank, is the only 
one from below fifty fathoms ; but the species, owing to its 
small size, may have avoided capture on other occasions.

Family SPATANGIDAE.

Hemiaster expergitus, Lov.
Hemiaster expergitus, Lovcn, 1.875.
Hemiaster expergitus, Mortensen, 1907.

Helga.
S. R. 499—11 ix ’07. 50° 55' N., 11° 29' W., soundings 

666-778 fms. Trawl.—One.
S. R. 506—12 ix ’07. 50° 34' N., 11° 19' W., soundings

661-672 fms. Trawl.—Four.
S. R. 752—16 v ’09. 51° 48' N., 12° 11' 30" W., soundings 

523-595 fms., ooze. Mesoplankton trawl on bottom. 
—About fifty.

S. R. 944—17 v TO. 51° 22' N., 12° 41' W., soundings 
984 fms., ooze. Trawl.—Three.

This species is now added to the British and Irish fauna, 
and appears to be by no means uncommon. It is not surpris
ing that it has been overlooked, as its small size and extreme 
fragility and its habit of living buried in soft ooze at con
siderable depths all tend to prevent its capture. The large 
number of specimens from station S. R. 752 were obtained 
from the mesoplankton trawl fished just touching the surface 
of the ooze. The specimens were of all sizes from 24 mm. 
in length to about 3 mm., and were found in company with 
numbers of Bryssopsis lyrijer of similar sizes.

Spatangus purpureus, O. F. M.
Spatangus purpureus, Bell, 1892.

Helga.
S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 82 j 

fms. Dredge.—Five. Trawl.—Several.
S. R. 226—13 v ’05. 53° 12' N., 13° 57' W., soundings

93 fms. Dredge.—Eight.

The specimens on station S. R. 185 were taken along with 
a large number of S. Raschi, but on S. R. 226, on the Porcupine 
Bank, 6. Raschi was not present. The depths of 80 and 90 
fathoms may be taken as the limits within which the two 
species may be expected to occur in company on the west 
coast of Ireland.

S. purpureus seems never to be found in such great abundance 
as is S. Raschi.
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185—30 i ’05. 50° 20' N., 10° 20' W., soundings 824 
fms.. fine sand and shells. Trawl.—Many, very 
large.

S R. 188__3 ii ’05. 51° 53' N., 11° 59' W., soundings 320-
372 fms.. mud. Trawl.—Very many.

S. R. 196—11 ii ’05. 54° 42' N„ 10° 34' W., soundings
242 fms., stones. Dredge.—Fragments.

S R. 212—6 v ’05. 51° 54' N., 11° 57' W., soundings 375- 
~111 fms.. fine muddy sand. Trawl—One hundred 
and seventy-eight.

S R. 213__6 v ’05. 51° 59' N., 11° 25' W., soundings 119
fms., fine sand. Dredge.—Forty.

g r 215__9 v ’05. 52° 01' N., 11° 21' W., soundings 10G
fms., fine sand. Trawl.—Very abundant.

g r 216__ 9 v ’05. 52° 21' N., 11° 54' W., soundings 143-
164 fms., fine sand. Trawl.—Several hundred.

S R 217 9 v ’05. 52° 44' N., 12° 30' W., soundings 208
fms., fine "sand. Trawl.—Hundreds.

g r 220 11 v ’05. 53° 39' N., 12° 24' W., soundings 185 
fms.. fine sand and shells. Trawl.—Many.

S R. 225__ 13 v ’05. 53° 2' N., 13° 48' W., soundings 1051
fms., fine sand and shells. Dredge.—Seventeen. 
Trawl.__One hundred and eighty-nine.

S R 227 —13 v ’05. 53° 20' N., 13° 00' W., soundings 164 
” fms., line sand. Dredge.—Twenty. Trawl.—Three 

hundred and fifty.
g r 321__ 1 v ’06. 50° 58' N., 11 17 W., soundings 208-

480 fms., fine sand. Trawl.—Ca. two hundred.
g r 329__ 9 v ’06. 51° 21' 30" N., 11° 34' W., soundings

~ 215-415 fms. Trawl.—Twenty-eight.
g r 330__ 9 v ’06. 51° 16' N., 11° 37' W., soundings-374-

415 fms., fine sand. Trawl.—Forty-two.
S. R. 338__ 13 v ’06. 51° 28' 30" N., 11° 39' W., soundings

291-330 fms., mud. Trawl.—Ca. fifty.
S. R. 351__ 5 vm ’06. 50° 19' 30" N., 11° 6' W., soundings

230-250 fms., fine sand. Trawl.—One hundred and 
fifty-four.

S. R. 353__ 6 vm ’06. 50° 38' 30" N., 11° 32' W., soundings
250-542 fms., muddy sand. Trawl.—One hundred.

g r. 359__ 8 vm ’06. 52° 0Z N., 12° 6' W., soundings 465-
492 fms., ooze. Trawl.—One hundred and ten, 
large. „„ ..

S. R. 360—8 vm ’06. 52° 4' N., 11° 27' W., soundings
108—120 fms., fine sand. Trawl.—One hundred and 
thirty. , ___ ..

S. R. 361—8 vm ’06. 51° 49' 30" N., 11° 42' W., soundings 
177—213 fms., fine sand. Trawl.—Fourteen,

Spatangus Raschi, Loven. 
Spatangus Raschi, Bell, 1892.

VI. ’12.
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Helga.
S. R. 362—9 vm ’06. 51° 34' 30" N., 11° 27' W., soundings 

145-160 fms., fine sand. Trawl.—Many.
S. R. 368—11 vm ’06. 51° 38' 30" N., 12° 0' W., soundings 

450-608 fms.. fine sand. Trawl.—Many large.
S. R. 379—1 xi ’06. 50° 14' N., 10° 53' W., soundings 126— 

139 fms., fine sand and shells. Trawl.—Many.
S. R. 380—1 xi ’06. 50° 31' N., 11° 0' W., soundings *142- 

214 fms., fine sand. Trawl.—Ca. thirty.
S. R. 384—6 xi ’06. 51° 54' 30" N., 11° 37' W., soundings 

162-218 fms., fine sand. Trawl.—Ca. two hundred 
and fifty.

S. R. 397—2 ii ’07. 51° 46' N., 12° 5' W., soundings 549- 
646 fms., ooze. Trawl.—One hundred.

S. R. 410—16 v ’07. 51° 45' N., 11° 49' W., soundings
350-389 fms. Trawl.—Very many.

S. R. 447—18 v ’07. 50° 20' N.,* 11° 57' W., soundings
221-343 fms., fine sand. Trawl.—Very many.

S. R. 448—18 v ’07. 50° 21' N., 11° 0' W., soundings 343- 
346 fms. Trawl.—Many.

S. R. 487—3 IX ’07. 51° 36' N., 11° 57' W., soundings 540- 
660 fms., ooze and stones. Trawl.—Ca. two hundred.

S. R. 490—7 ix ’07. 51° 57' 30" N„ 12° 7' W., soundings 
470-191 fms., ooze. Trawl.—Ca. fifteen hundred.

S. R. 491—7 ix ’07. 51° 57' 30" N., 12° 13' W., soundings 
491-520 fms. Trawl.—Moderate.

S. R. 493—8 ix ’07. 51° 58' N., 12° 25' W., soundings 533- 
570 fms. Trawl.—One.

S. R. 494—8 ix ’07. 51° 59' N., 12° 32' W., soundings
550-570 fms. Trawl.—One.

S. R. 495—8 ix ’07. 52° 0' N., 13° 10' W., soundings 346- 
400 fms., ooze. Trawl.—Ten.

S. R. 501—11 ix ’07. 50° 49' N., 11° 42' W., soundings
447-625 fms. Trawl.—Forty-five.

S. R. 502—11 IX ’07. 50° 46' N., 11° 21' W., soundings
447—515 fms. Trawl.—Many hundreds.

S. R. 505—12 ix ’07. 50° 39' N., 11° 14' W., soundings
464-627 fms. Trawl.—Ca. eight hundred.

S. R. 528—7 xi ’07. 50° 21' 30" N., 10° 24' W., soundings 
85 fms., sand and shells. Trawl.—Eighteen.

S. R. 590—3 vm ’08. 51° 50' N., 12° 9' W., soundings
480-493 fms., ooze. Trawl.—Two hundred and fifty-

S. R. 592—6 vm ’08. 50° 39' N., 11° 25' W., soundings
400—510 fms., ooze. Trawl.—Ca. two hundred.

S. R. 753—17 v ’09. 51° 24' N., 11° 59' 30" W„ soundings 
561—572 fms., ooze. Trawl.—Eleven.

S. R. 754—17 v ’09. 51° 26' N., 11° 57' 30" W., soundings 
544-572 fms., ooze. Trawl.—Many.

S. R. 755—19 v ’09. 52° 3' N., 11° 20' W., soundings 92- 
100 fms., fine sand. Trawl.—Very many.
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Helga.
S. R. 805 —14 vm ’09. 51° 50' .30" N., 12° 14' W., soundings 

539—544 fms., ooze. Trawl.—Few.
S. R. 807—17 vm ’09. 51° 37' 30" N.» 11° 6' W., soundings 

105 fms.. fine sand. Trawl.—Twenty-eight.
S. R. 1005 12 vm ’10. 51° 22' N., 11° 30' 30" W., soundings

2 19 fms.. fine sand. Dredge.—One.o

This species is abundantly and almost uniformly distributed 
from 80 to 5G0 fathoms, the latter depth being the greatest 
at which it was certainly taken by the Helga. It is by far 
the most abundant echinoderm at the depths named, for 
although the records of Echinus aculus are slightly more 
numerous, yet that species is only locally abundant, whereas 
there arc few localities on the west coast of Ireland where 
S. Raschi does not form the greater part of the contents of 
the trawl, to the detriment of its other occupants.

Echinocardium pennatifidum, Norman.

Echinocardium pennatifidum, Bell, 1892.
Helga.

S. II. 226—13 v ’05. 53° 12' N., 13° 57' W., soundings 93
fins., gravel and shells. Dredge.—One.

Tliis species seems to be very scarce on the west coast of 
Ireland, although it is probable that a more frequent use of 
the dredge in place of the trawl would have added to the 
number of records. Station 226 is on the Porcupine Bank.

Echinocardium flavescens (0. F. M.).

Echinocardium flavescens, Bell, 1892.
Echinocardium flavescens, Mortensen, 1907. 

Helga.
S. R. 185—30 i ’05. 50° 20' N., 10° 20' W., soundings 82| 

fms., fine sand and shells. Dredge.—One.
Like E. pennatifidum this species is not very liable to capture 

in a trawl.

Bryssopsis lyrifer (Forbes).

Bryssopsis lyrijer, Bell, 1892. 
Bryssopsis lyrijer, Mortensen, 1907.

Helga.
S. R. 477—28 vm '07. 51° 15' N., 11° 47' W., soundings 

\ 707-710 fms., ooze. Trawl.—Two.
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Helga.
S. R. 590—3 vm ’08. 51° 51' 30" N., 12° 8' W., soundings 

480 fms., ooze. Mesoplankton trawl on bottom.— 
One.

S. R. 752—16 v ’09. 51° 48' N., 12° 11' 30° VV., soundings 
523-595 fms., ooze. Mesoplankton trawl on bottom. 
—Many.

All these deep water specimens are of small size, the average 
length being about 7 mm. The largest specimen, from S. R. 
752, measured 2-7 cm. in length.
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EXPLANATION OF PLATES.

Plate I.
Fig. 1.—Benthopecten armatus.
Fig. 2.—Henricia abyssicola.
Fig. 3.—Zoroaster fulgens var. Ackleyi.

Plate II.
Fig. 1.—Culcita borealis, actinal view.
Fig. 2.— ,, ,, abactinal view (another specimen).
Fig. 3.—Stichaster roseus var. ambiguus.
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1. Benthopecten armatus.
2. Henricia abyssicola.
3. Zoroaster fulgens var. Ackleyi.



1, 2. Culcita borealis.
3. Stichaster roseus var. ambiguus.
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A.

Amphilepis norvegica, VI 35. 
Amphiura elegans, VI 34. 
Antedon pctasus, IV 1.
Araeosoma fenestratum, VI 55. 
----- hystrix, VI 54.

—-— violacea, VI 55. 
Archaster Parelii, VI 13. 
Architeuthis hemigymnus, 1 21. 
------ sp., V 2.
Argyropelecus, I 18.
------ abyssorum, I 3.
------ O If er si, I 20.
Aspidosiphon armatus, III 31.
------ mirabilis, III 31.
------ MuHeri, III 31.
Asterias glacialis, VI 27.
------ rubens, VI 2G.
Asteroidea, VI 1.
Asthenosoma fenestratum, VI 55. 
------ hystrix, VI 54.
Astrogonium Parelii, VI 13. 
Astronesthes, I 2.

-----llichardsoni, I 3.
Astropecten irregularis, VI 5. 
------ Parelii, VI 13.
Atelecrinus Helgae, IV 4.

B.

Bathylagus atlanticus, I 24. 
------ curyops, I 24.
Benthopecten armatus, VI 2.
Bibliography of Asteroidea, VI 

64.
------ Cephalopoda, V 12.

Bibliography of Echinoidea, VI 
64.

-----Gephyrea. Ill 42.
------Ophiuroidca, VI 64. 
------ Salmonidae, I 27.
----- Sternoptychidae, I 27. 
----Stomiatidae, I 27.

Boneilia viridis, III 39. 
Boulenger, C. L., II 1.
Brachioteuthis (Tracheloteuthis) 

Riisei, V 4.
Brisinga endecacnemus, VI 27. 
Bryssopsis lyrijer, VI 63.
Byrne, L. W., I 1.

c.

Calliteuthis Meneghinii, V 3. 
------------- sp. incert., V 4. 
-----  reversa, V 3.
Calveria fenestratum, VI 55. 
------ hystrix, VI 54.
Cephalopoda Dibranchiata, V 

1.
Cheloteuthis rapax, V 3.
Chiroteuthis (Planctoteuthis) ex- 

ophthalmica, V 5.
-------------- sp. incert., V 7. 
Cidaris gracilis, VI 51.
------papillata, VI 49.
------ purpurata, VI 51.
Clark, Austin H., IV 1.
Cranchia megalops, V 10. 
Cribrella sanguinolenta var. 

abyssicola, VI 25. 
Crinoids, IV 1.
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Culcita borealis, VI 15. 
Cyclothone bathyphila, I 11. 
—— microdon, I 12.

D.

Desmoteuthis hyperborea. X 7. 
------ tencra, V 7. 
Development of Argyropelecus 

hemigymnus, I 21.
------of Maurolicus Pennanti.

I 17.
Distribution of Argyropelecus 

hemigymnus, I 22.
---- of A. Oljersi, I 20.

— of Astronesthes, I 2. 
------of Bathylagus euryops. I 

25.
------of Cyclothone 'microdon, I

15 '
------of Geypbrea, III 2.
------of Gonostoma bathyphil

um, I 12.
------of Maurolicus Pennanti,

I 17.
------of Physcosoma abysso- 

rum, III 12.
------ of Sternoptyx diaphana.

I 24.
----- of Stomias boa, I 5. 
Doratopsis exophthalmica. V 5. 
-----  vermicularis, V 5. 
Dorigona arenata, VI 11. 
Dorocidaris papillata, VI 49.

E.

Echinocardium flavescens. VI 
63.

------pennatifidum, VI 63. 
Echinocyamus pusillus, VI 59. 
Echinoidea, VI 1.
Echinus acutus, VI 56.
------elegans, VI 59.
------esculentus, VI 59. 
Echiurus abyssalis, III 35.
------Pallasi, III. 35.
Entomopsis Clouei, V 4.
----- Velaini, V 4.

F.

Farran, G.P., VI 1.
Fishes of the Irish Atlantic 

Slope, I 1.
Food of Argyropelecus. I 20.

G.

Gephyrea, 111 1.
Golfingia Mclntoshi, 111 14.
Gonatus amoena, X 3.
------ antarcticus, X 3.
------ Fabricii, V 3.
Gonostomabathyphilum. 111. 
------microdon, I 12.
Gorgonoccphalus Lincki, VI 49. 
Grammatostomias jlagellibarba, 

I 8.

H.

Hathrometra prolixa. IV 2. 
------ sp., IV 2.
llemiaster expergitus, VI 60. 
Henricia abyssicola. VI 25.
•----- sanguinolenta, var. abys

sicola, VI 25.
Jlistioteuthis juv., V 3. 
Holt, E. W. L., I 1. 
Ilymcnaster gigantcus, VI 24.

K.

Korethraster sp., VI 23.

L.

Lamprotoxus, I 7. 
------flagellibarba, I 8, II 1. 
Larvae of Argyropelecus hemi

gymnus, 1 21. 
------of A. Oljersi, I. 20. 
------of Cyclothone microdon, 1

15. 
------of Maurolicus Pennanti, 

I 16.
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Larvae of Stemoptychidae, I
10.

- - of Sternoptyx diaphana, 
I 2 L

---of Stomias, 1 4, 26. 
Lasiaster villosus, VI 17. 
Leachia ellipsoptera, V 7.
----hyperborea, V 7. 

Lcptomctra celtica. IV 2. 
Lestoteuthis I'abricii, X X.
— Kamtschatica, X 3. 

Loligopsis hyperborea. V 7. 
Luidia ci Haris, VI 7.
----- Sarsi, VI 8.

Luminous organs of Lampro- 
toxus, I 7.

------of L. Jlagcllibarba, I 9, II 1.

M.

Massy, Anne L., V 1.
Maurolicus amethystino-punc- 

tatus, I 16.
------ borealis, I 16.
—-— M idler i, 1 16. 
------ Pennanti, 1 16. 
Microstoma sp., 1 26.
Mimaster Tizardi, VI 14.

N.

Neostoma bathyphilum, I 11. 
Nymphastcr arenatus, VI 11. 
------ protentus, VI 11.
------ subspinosus, VI 11.

O.

Octopodoteuthis sicula, V 2. 
Onchnesoma squamatum, III 34.
— Steenstrupi, III 34. 

Ophiacantha abyssicola, VI 38 
---- aristata, VI 43. 

------ crassidens, VI 42.
-----dens a, VI 40.

------hibcrnica, VI 39. 
—-— millespina, VI 38. 
Ophiactis abyssicola, VI 35. 
------ Balli, VI 37.
------ clavigera, VI 14.

Ophiobyrsa hystricis, VI 48. 
Ophiocoma nigra, VI 46. 
Ophiodera serpentaria, VI 47. 
Ophioglypha carnea, AT 29.

---signala, VI 30. 
Ophiolebes claviger, VI 44. 
---- sp., VI 45.

Ophiometra ? clavigera, VI 41. 
Ophiomusium Lymani, VI 31. 
Ophiomyxa serpentaria, VI 47. 
Ophiopholis aculeatus, VI 37. 
Ophioscolex purpurea, A I 47. 
Ophiothrix Lutkeni, AT 46. 
Ophiotoma coriacea, AT 45. 
Ophiura ajjinis, AT 31.

albida, AT. 28 
aurantiaca, AT 33. 
carnea, AT 29. 
ciliar is, AT 28.

— Ljungmanni, AT 31.
-- signata, AT 30. 

Ophiuroidea, AT 1. 
Owenia melgalops, A’ 10.

P.

Palmipes placenta, AT 17. 
Par archaster armatus, AT 2. 
Pentagonaster arenatus, AT 11.

— balteatus, AT 9.
— concinnus, A l 10. 

------dent at us, AT 10.
---- Gosselini, AT 9.
- - grandis, VI 10. 
---- granular is, VI 9, 10.

----- Perrieri, VI 10. 
Pentarnetrocrinus atlanticus, IV

4.
Pctalostoma minutum, III 28. 
Phallosoma norvegicum, III 8. 
---- priapuloide, III 8. 
Phascolion strombi, III 29. 
Phascolosoma abyssorum, III 

27.
------ bulbosum, Ill 23. 

-- constrictum, III 25.
------elongatum, III 16. 
— - granulatum, III 10. 
—-— improvisum, III 28.
------Johnstoni, 111 28.
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Phascolosoma abyssorum, III 27 
------ Lov£nii, III 10.
------ minutum, III 28.
------ muricaudatum, III 21. 
------ mutabile, III 19.

— papillosum, III 10. 14.
— pcllucidum, III 16.

------ procerum, III 24. 
------radiatd, III 31. 
------rugosum, III 18. 
------sabcllariae, III 28. 
------ Sandcri, III 14. 
------teres, III 16. 
------vulgar e, III 14. 
Phormosoma placenta, VI 52. 
Photophores ot Argyropelecus. I

20.
------ of Lamprotoxus jlagelli- 

barba, I 9, II 1.
------of Maurolicus Pcnnanti, 

I 17.
— of Sternoptychidae, I 9. 

Phymosoma granulatum, III 10. 
------Lovenii, HI 10. 
Physcosoma abyssorum, HI 12. 
------granulatum, III 10. 
------ Lovenii, III 10. 
Planctoteuthis exophthalmica, X

5.
-----  sp. incert., V 7. 
Plutonaster bifrons, VI 4.
------Parelii, VI 13.
------(Tethy aster) Parelii, VI 13 
Polypus ergasticus, V 1. 
------profundicola, V 1. 
Pontaster tenuispinus, VI 3. 
Porania pulvillus, VI 16. 
Poraniomorpha villosa, VI 17. 
Porocidaris purpurata, VI 51. 
Praescopc larvae, I 10. 
Priapulus caudatus, III 39. 
------ hibernicus, III 39. 
Pseudarchaster Pareti, VI 13. 
Psilaster andromeda, VI 6. 
------patagiatus, AT 7.
Psilaster op sis patagiatus, AT 7. 
P ter aster personatus, VI 23.

R.
Rhizocrinus lofotensis, IAZ 5.

s.
Salmonidac, I 1.
‘ Silver Belle,’ Crinoids taken 

by the, IV 2.
Sipunculus J ohnstoni, III 28. 
------norvegicus, III 8.
------nudus, III 8. 
------ papillosus, III 10.
------priapuloidcs, III 8. 
------qiunctatissimus, III 16. 
Solaster ajfinis, AT 22.
------ papposus, A7I 22. 
Southern, R., Ill 1.
Spantan gas purpureas, VI 60. 
------ Raschi, A l 61.
Sperosoma Grimaldii, AT 54. 
Sternoptychidae, I 1, 9. 
Stcrnoptyx diaphana, I 23. 
Stichastcr roscus, AT 18. 
------------- var. ambiguus, AT 18 
Stomias, I 3.
------boa, I 4. 
------for ox, I 4. 
Stomiatidae, I 1. 
Syrinx Forbesii, HI 16.
------granulosus, III 10, 14. 
------ Harveii, HI 14.
------ papillosus, III 10. 
------ tenuicinctus, III 16.

T.
Taonidium Pfcfferi, AT 8. 
Taonius hyperboreus, \ 7. 
Teuthowenia megalops, V 10. 
Thalassema gigas, III 37. 
------ Lankesteri, III 37. 
------ Neptuni, HI 39. 
Tracheloteuthis Behnii, X 4. 
------ Riisei, X 4.
Trichometra delicata, I A7 3. 
------hibcrnica, I A7 2.

V.
V er any a sicula, V 2.
V errilliola gracilis, V 4. 
 nympha, A7 4.

Z.
Zoroaster diomedcae, VI 19. 
------fulgent, VI 19.
------ trispinosus, VI 19.






