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SIXTH REPORT ON THE FISHES OF THE IRISH
ATLANTIC SLOPE.

THE FAMILIES STOMIATIDAE, STERNOPTYCHIDAE
AND SALMONIDAE.

BY

E. W. L. Hout and L. . Byr~E.

Plates I and II.

Fay. STOMIATIDAE,

These are cxclusively fishes of the deep sca, occurring in the
Atlantic (including the Mediterranean) and Pacifie Oceans,
but apparently absent from both the North and South polar
regions. —_

In general external features they may be distinguished from
all othar fishes of the same area, except some Gonostomatinge
by their very large mouths, m which the maxillae form a
functional part of the upper jaw, a.nd by th‘? presence of photo-
phores arranged in two regular linear series on the body, a
lower extending from the isthmus to the b'ase 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
fings show a tendency to reduction, but the ventrs] fins are
always present and often large. In lflorm these fishes are elongate
and sometimes ecl-like, but usually compressed. Scales are
usually absent, and, when present, embedded in the skin and
not imbricated. . .

From the allied Gonostomatinae tl?e Species withoyt hyoid
barbels, and examples which have lost thes_e barbels, may be
best distinguished by the very lfmrge t'ee.:th n the premaxillae
and front part of the mandib ﬁs. which are always much
stouter and larger than the smal and weak Maxillary teeth.
The frequent presence of a cox}S{)lfcuous suborbita] photophore
is also a character which 1s uselul for purposes of identification.

s account of the Fishes taken by the Princesse-Alice

ayer’
des Campagne
nd the account o .
hs& of the Ocean, Murray and‘I—IJOI‘bi‘}ng) reached us during the
progress of this paper through the press. Ve have, in consequence, only

been able to meke occasional references to them in the form of footnotes.

Fisheries, Ireland, Sci. Invest., 1912, I. [1913].
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In addition to other organs of an apparently rluminous func-
tion (which vary much in development in diiferent genera),
to the suborbital organ above alluded to, an‘(l 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,_ ‘

(¢) A marginal linear series running from the isthmus z}long.
the ventral margin below the laterals to the origin of
the caudal fin. This series is not differentiated into
jugular, thoracie, ventral, ;111:_1!. and caudal series as in
some Sternoptychidae and in many Scopelidae ; 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.

GeExUs ASTRONESTIIES, Richardson.

Form elongate and somewhat compressed, head ol moderate
size, mouth very large. Premaxilla with a tooth of'modera}te
size anteriorly, followed _by a long cur\'_('-,(l tooth, I_mhlnd wh_lch
are several smaller straight tecth of different sizes 3 maxilla
with a closely set series of small teeth. ‘Mandible with a long
curved tooth in front, followed by an 11'1'05_1'11[:;1'_ double series
of smaller teeth. Small teeth on palatines. ILyoid barbel pre-
sent. DBody scaleless. Dorsal fin inserted above or behind
ventrals and in advance of anal. A dorsal adipose fin present
above the anal : a fold of skin resembling an adipose fin oceasion-
ally present on the ventrum in front of anus. Pectoral fins v_aell
developed with 8 or 9 rays, antmls with 7 rays. Suborbital
photophore large and _conspicuous ;  branchiostegals small ;
literal and marginal series inconspicuous. Small photophc_n'es
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 ol the
deep sea ; such little evidence as is avaglable points to an ascent
at times to the actual surface,® while the occurrence of an
example in a halibut’s stomach (4. gemmifer, Goode & Bgan,
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 :— . o

1. Dorsal with 11-13 rays, ending far in advance of origin

of anal, 4. Richardsoni, Poey.

1 See also Murray and Hjort (1912).

e ——— e e
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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.

ASTRONESTHES RICHARDSONI, Poey.

A. abyssorumt (Koehler, 1896).

Fig. 1.—Astronesthes Richardsoni, young, 48 mun. without caudal fin.
Depth ol body 6 to 7 times in total length
head 4} to 4% times. Eye 5 to 7 times in
2 of length of snout. D. 11-13, ori
behind ventrals and about midway
of caudal. Adipose fin present. A, 13-15, originating some way
behind distal end of dorsal.  Suborbital photophorz large,
several small photophores on opercular bones. Photophores
in lateral series about 30 and in marginal series about 45-50.
Colour uniform black.
Attains a length of about 190 mm. (7% inches).
A. Richardsoni has been taken in the Western Atlantic oft
Cuba and in the Eastern Atlantic from off the South-west

coast ol Alrica (Brauer, 1906) to the Irish Atlantic slope, where
it has occurred twice :(—

(without caudal),
head and about
ginating above or a little
between snout and origin

S. R. 231.—M.O.T., 1150 faths.—One, 48 mm.
S. R. 331.—Net on trawl, 680-610 f
caudal).

(without caudal).
aths.—One, 45 mm. (without

Guxus STOMIAS, Cuvier,

Body very elongated and slightly compressed. He
eye ol moderate size, mouth large. Premaxill
with large tecth of unequal size, maxillae with numerous small
teeth ; a large tooth on each side of vomer and smaller te sth on
palatines. Ilyoid 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 mosajc-like pattern.
Suborbital photophore of moderate size ; branchiostegals small;
lateral and marginal series conspicuous. Small photophores
are present on other parts of body. The body is covered with
a colourless epidermis which is very readily stripped off.

1 We suspect that Kochler’s specimen had lost the posterior porticn
of its anal fin.

ad small,
ae and mandibles
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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 * Siyl-
ophthalmus paradozus” may be referable to
this genus. Two very crushed and damaged
larvae taken by the Helga, which bear a con-
siderable resemblance to one ol 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
are 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 Slomias 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 ol its metamorphosis there must be
either no increase in the length of the body or
an actual decrease, il 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 (Risso).

S. ferox, Reinhardt (see Liitken, 1892).

Body very elongated and slightly com-
pressed. Head 9 to 104, 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 alarge 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. 18-292.

Fig, 2.—Stomias boa, 308 mm. without caudal fin.
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Ventrals originating about three-quarters of the distance from
snout to caudal origin. S :ales 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 ; branchiostegal, 12-16 ; jugular, 11-14 ; thoracie,
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 : scpia-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 Atlantie 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
HL.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 Hualey
(Byrne, 1907) to capture this species inside the 450 fathom line
in the mouth of the English Channel.

So far as wvertical 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 800 and 200
fathoms and between 1000 and 750 fathoms.?

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 S. 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 explorzd, 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, eca. 500 fathoms.—One, 207 mm.*
S. R. 364.—Mq.-T., 620-695 fathoms.—One, 36 mm.
S. R. 439.— A, 0-5 fathoms.—One, 32 mm.*
5. 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.—QOne, 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., surlace.—Three, 42—45 mm.
M. O.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 ol specimens marked * the measurementsare
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 l‘ec_Ol'd- 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 thel}l 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
S.Ynzlphy sis, 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 tecth.

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 75 19

. : )s 28
Length of barbel, including tentacles . . 23 26
Horizontal diameter of eye o .. 5 G5

Greatest height of body .. s .. 10°5 ,, 23

LR

S.R.299. S.R. 484.

Height ol caudal peduncle .. - 4 mm. 4 mm.
Length of pectoral fin .. - RTCR . 25 ,,
Length of ventral fin - ;3 e 22 29 ,,
Length of base of dorsal fin oy e 19 4, 27
Length ol base ol analfin .. - o 195, 32
Dorsal rays s %0 ‘s .. 19 17 (1 )
Anal rays - 21or22 19(?4)
Scales ol lateral line ‘% < % .. T9or80
Scales in transverse row above lateral

photophores .. - o s 6 11
Jugular photophores s s .. 11 11
Thoracic photophores - X .. 49 49
Anal and caudal photophores .. .. 17 18 4- 2
Lateral photophores .3 s .. 61 60 or 61

The larger speeimen had 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 lormalin, the epidermis formed a jelly-like sheath
covering the whole animal, exeept 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 aleohol and one
part 5 per cent. formalin, the epidermis rapidly shrank and
became opaque.

Gexus 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 eachother 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. Eyenot longerthanthesnout. Teethin thejawswidely
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 photophore large, photophores of lateral and
marginal series small.

This genus is evidently allied to Grammatostomias, 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 are 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).
Grammatostomias flagellibarba, Holt & Byrne (1910).

Plate TI.

Length of head about 51 in total length without ecaudal 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 depressible tooth
and one or two smaller depressible teeth on each side, all of
which are in a Iipe slightly internal to two smaller non-de-
pressible teeth which lie in the intervals between the depressible
teeth ; the posterior end of the maxilla is rough with minute
teeth in a smglg: serles.  On the mandibles there are anteriorly
and corresponding to the anterior teeth in the upper jaw a pair
of long non-depress_;lble teeth ; behind these there are six de-
pressible teeth c!.immishing somewhat in size backwards and
two nor;-depreSSIbIe teej:h lying in a line slightly external t,o the
depressible 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 Ventmi
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 ravs
its bas<_a a little shorter than the greatest height of the bo&y.
Ax}al with about 22 rays, its base a little longer that the greates{;
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, 2

1 The fleshy rays are at present colourless, but .
: f i may have lost t]
integument. The original condition and nm;xbar of the slender ray;e;:
bezond conjectqre. They are now represented by a few hair-like processes
which may bo either the true rays or portions thereof divided by fission.

2 The faint vertical markings present in allied Stomiatids did not, become

apparent until the 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 ol 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 cheeks and the fore part of the body. A thin band?! (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,® extending be-
yond the vertical from the insertion of the ventrals, its lower
limb wider and boldly sinuous at its origin, th= 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 series. Colour velvety black ; looped band pur-
plish grey ; barbel grey.

Total length of type without caudal fin and lower jaw
172 mm. (6:8 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° 207 N., 11° 56" W., oftf the south-west coast of Ireland.
The soundings were 736 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 jasw ; 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 tecth. 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
thz 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 the structure of these organs will be found in
Fisheries, Ireland, Sci. Invest., 1912, I1,[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 Thoracie, Ventral, Anal, and Caudal series (see
Holt & Byrne, 1911), often scparated [rom one another by
comparatively wide intervals.

In habits the members of this family seem to vary almost
as much as in structure. Some are 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 are all characterised by
the comparatively early appearance ol an opercular photophore
and also of close set series ol 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 ol Biscay and Mediterranean (Holt
& Byrne, 1907, and Fage, 1910) are referable to some member
of this sub-family. An early larva similar to and perhaps iden-
tical with the * Pracscope ” larva is shown on Pl. I, fio. 4 .
this is the only larva of this type which we have hitherto detgcted:
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 reeall
the similar stl'ucture:s in larval Sternoptychinae ; it is also
notable for the prominent and forwardly directed eyes which
are apparent at a:ll kn.own stages, a feature which is characteristie
but not 11_0065531'11}’ 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 be:rs
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 thoracie 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 clongated ; photophores small and inconspicuous,
the marginal series continuous (Gonostomatinae).

A. Premaxi]}a and magxilla with a continuous series of
long pointed teeth set at [airly regular intervals and
much smaller teeth in the intervals between them,
Gonostoma.

B. Premaxilla with few teeth, maxilla with a closely set
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series of teeth of moderate size which increase in size

Irom the front backwards and have slightly larger

tecth 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 distinetly 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, drgyropelecus.

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

GeENus GONOSTOMA, Rafinesque.

GONOSTOMA BATHYPHILUM (Vaillant).

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

Fig. 3.—Gonostoma bathyphilum, 120 mm.

Body elongated and slender, its depth 7 to 9 times in total
length (without caudal fin). Head 3% (in young) to 41 times in
total length. Eye small and anterior in position, about 21 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. Seales 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.

—— 2
SRS
Tig. 4.—Gonostoma bathyphilum, young, 50 min. without caudal fin.

G. bathyphilum has been_ recorded from off the Azores, the
Bay of Biscay, and the Iiish Atlantic slope (Vaillant, 1883,
and Holt & Byrne, 1907).

Available evidence points to the probability of this species
being a bathypelagic fish which does not ordinarily ocecur
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 are :—

S. R. 224.——M.0.:I‘. 650-750 [aths.—One, badly broken.

S. R. 449.—M.0O.T. 700 fa.ths.—One, 30 mm. ca. without caudal.

S. R. 484.—Net on trawl, 602—610 faths.—One, 50 mm., without
caudal.

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

caudal.

GeEnus CYCLOTHONE, Goode & Bean.!
CYCLOTHONE MICRODON (Collett).

Gonostoma microdon (Giinther).

Form eIonga.tec_l and slender ; depth of body 74 to 8% times
in total length (without caudal fin). Head 44 to 5 times in total
length. HKye minute and anterior in position. Mouth very

1 The absence of C. signata, Garm. (Brauer, 1906) irom the collections
made by the Helga is remarkable, especially in view of the recorded
occurrences of that speeies in the Mediterranean and neighbouring parts
of the Atlantic (Fage, 1910; Zugmayer, 1911 ; Murray & Hjort?l!)lz).
In view of the possibility that we had failed to distinguish this spocies
from the young of C. microdon, we submitted the smaller examples
which we had referred to C. microdon to Drp. Brauer, who has been good
enough to examine them and confirms our identification. v
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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 series and increasing in size posteriorly ; a few larger
teeth at regular intervals.

Fig. 5.—Cyclothone microdon x 11.

D. 11-14, 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 ; Marginals, 15-18 in front of and 12-16 behind the origin
ol anal fin. =

Colour ol adult dark sepia (sometimes almost dull black) to
dark chestnut-brown (var. pallida, Brauer). Young examples
are 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 ol capture, leaving the fish semi-transparent (or
vellowish after preservation) and sometimes spotted with pig-
ment where small portions of the skin have adheared. Oft:n
skin and flesh alike have disappeared, leavine 7 ack
and part of the head. # ’ 8 only-thebadirre

Attains a length of about 2} inches (60 mm.)
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 eaudal) taken durine the
late spring and summer contained well-developed ova.l °

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.

without caudal

G. microdon has been taken at the following stations :—

S. R. 113.—Townets on lead, 600 faths.—Two, 50 and 27 mm.
S.R. 139 —A, 100C faths.—Five, 82-45 mm.

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