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1.—_INTRODUCTORY NOTES.

Many of the fishes which inhabit the deeper water of our
Atlantic eoast are unfamiliar to fishermen, and are not described
in the books to which the general reader has ready access. It
is therefore our intention to give an account and figure, or
aketch, of all except the well-known kinds. Experience of the
amount of time of which we can dispose for work of this sovt
has made it evident that we must either put out our observa-
tions piece-meal or defer them to the Greek Calends; and we
therefore propose to publish a note on each family or other
group as soon as it is ready, It follows that the notes will
appear in no natural systematic order, but this will be a matter
of unimportance to readers who are in any sense ichthyologists
and of indifference to others. We shall not, in all instances,
attempt to define families of fishes, nor, except in the briefest
manner, to diagnose genera, sinee We ‘hope that the general
reader will be able to obtain from our figures as much know-
ledge of the grosser characters of the genus as he may care to

OsEess. ‘ : : ‘
b Tn the citation of synonyms it seems best. to adopt no hard
and fast rule, for while in some eases it guffices to give references
to & few of the principal and most accessible accounts of a
species, in others a more or less complete list may be required. -

In onch successive note we shall endeavour to bring up to
date information acquired as to fishes mentioned in previous
reports. o :

MprroDS OF PRESERVATION ——Some remarks made by Koehler -
(1896), on the action of formaline on the ‘pigments of deep-sea

Fisheﬁes, Iréland, Sci. Invest., 1906, ¥, [Published, December, 1008].
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fishes 'req'uire attention, With all that he says as to the utility
of this preservative in regard. to form and tissaes we are in com.
plete accord, but he accuses it of destroying the pigments,

espeeially those of dark eolour,” which last he regards as less

assailable by aleohol. Our experience is that wea formaline,
say & per cent. of the commercial 40 per cent. solution, or abont
2 per cent. of formaldehyde, has no more effect on dark fish-
Pigments than alcohol, and has the further advantage of not
dissolving the red and -yellow pigments to a very appreciable
extent for some considerable period. Exposed to the light these
paler pigments rapidly disappear even in formaline ; but if the
specimens are kept in light-proof vessels, or even wrapped in
muslin, the warm colours can be studied with reasonable seeurity
some months afier preservation, whereas the pigments to which
they are due are extracted by aleohol in a few days. Blue
coiours are usually due to the optical properties of prismatic

bodies overlying black chromatophores, and In such’ cases soon -

disappear or lose their brilliance in any preserving medinm,
though the indigo-blue or violet-blue of some deep-sea fishes -is
fairly permanent. When a blue or greenish-blue colour is due to
an actual colouring matter; the latter is rather rapidly extracted

by either alcohol or formaline, ag in the case of some of the.

Labridae.
Koebler recommends that after due fixation in formaline, deep-
sea fishes should be transferred to aleohol in order.to save their

dark pigments. Though we think the reason unsound, the advice

is undoubtedly good, because formaline may under certain

circumstances seriously attack the skeletal tissues, and in general .

it-leaves the fins rather too stiff for easy counting of the rays
without rupture of their membranes. In practice we transfer after
a few weeks to a mixture of equal parts of alcohol 95 per cent.
and formaline § per cens., but the permanent value of this medium
has still to stand the test of time. It must, however, be noted

that there are some fishes of which .the natural external form is
intolerant of alcohol. In the genus Stomias, for instance, the
body is normally invested by a very definite gelatinous epidermic.
sheath, which is faithfully preserved by formaline ; but even pro-

ionged fixation in that medium will not save bhis essential part of
the natural structure of the fish from immediate shrinkage and

opacity on transference to alcohol. Such instances apart, it is .

well in transferring any fish from formaline to aleohol to observe
the same precautions as ave requisite in the proper preservation
of fresh specimens, viz., suceessive dehydration in 30 per cent.,
50 per cent. and 735 per- cent. aleohol; because, as far as onr
experience goes, the fixation of form by formaline is not always
absolute against alteration by strong alcohol.

RecorDS—In the list of captuves by the Helga given under

each species, it must be tinderstood that when the fishing engine

is not mentioned the eaptures were offocted by a beam-traw] of
about 82 feet heam. Other nets mentioned were fished chiefly
at the depths cited in each case; but, being open nets, they also
fished during their descent and ascent. 'Phis applies, of courss;
equally to the trawl, at least during its ascent.
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The British-and-Irish fauna comprises no truly littoral repre-
sentatives of this family, but three more or less exclusively deep-
water species occur regularly within the area. These are
Sebastes  marinus, Scorpagnd  eristulafa, and Scorpaene
dactyloptera. A fourth, Scorpaena scfrof[:o, has to our kn(_)v'vledg?
been occasionally landed ab British fishing ports from htt-orﬂt
waters in the Bay of Biseay, and is probably a not 1mf1;'equer.1E
item of the eatch of ateam trawlers which work the coasts o

" Portugal and Moroceo. Ttis known to oceur in" water of 187

thoms depth, and may possibly range as far north as the
zﬁﬂherh pai;t of the Irisjkrl I;‘Lt.lantic slope.  Certain other deelp-
water Seorpaenae at present only known from the slopes of the
African and North American plateaux, are not debarred by any
known facter -of distribution from occurrence within our area
These species are described and in some cases figured, by Lowe

R (1848-1860), Vaillant (1888), Goode and Bean (1895), Jordan

' ' ' 36}, hose works
and Evermann (1896-98), and Collett (1896), to whose wor
reference should( be made if Scorpaenids, not mentioned in these
notes, should be taken on our coasts. - . ;

For purposes of identification the species of Sebastes an
Scm'joaléjmap hersinbefore mentioned may be briefly dmtmgmshed
as follows :— ‘

4. Suborbitals not forming a conspicuous scaleless, superficial ridge.

Dorsal fin normally with 15 spines.? N

' ' Sebastes marinus.

2. Buborbitals forming a more or less conspicuous scaleless, super-
- ficial vidge. Dorsal fin normally with 11 or 12 spines.

i i i i 5 ligt: i heir lower
.) Pectoral fing with at least the distal third of their l
) rays frec from the fin-membrane ; .suborbltal ridges
gpineless, or witha single small spine. . I_‘T‘o skinny
filaments or lappets on the head or body. No marked

depréssion in the occipital vegion.® _
: Seorpasne ductyloplers,

1 8ee Note added in press, p. 63 .

2Tt is as well to remeinber that the length of the spines of the dorsal .
fin have no value for specific determination unless the size of the
individual is taken into account, since the gpines decrease in relative
length with the growth of the fish, Appreciation of this fact becomes
of greater importance in the case of spinous-rayed fishes which attain
a huge size (cf. Boulenger, 1907). - :

8The subdivision into several genera of Scorpaena; adopted by
American authors Joes not appear to us to. be justifiable, .but we thinl
that there is some ground for treating Hel'icaleﬂ_,us (t.e., in our view
8. dactyloptera) as a distinet sub-gennus, characterised by the free lower
pectoral rays, the feehly developed suborbital ridges, and the. constant
absemce of skinmy filaments or lappets on the head and scales. Ouy
- acquaibtance with the majority of other Scorpaenae is so slight that
we are not prepared to express any opinion as.bo ihe propriety of
recognising. other- sub-generic groups. '
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(i) Pectoral fins with all rays connected by membrane
throughout ; suborbital ridges with several spines or
groups of ‘spines; skinny filaments or lappets more or
less developed on the head and some of the scales of
the body, :

(@) A woll marked transverse depression in the oceipital

region 3 suborbital vidges moderately developed ;
head and preoperculum scaleless. Seorpaena serofi.,
(6.} Oceipital rogion without a transverse _depressiohj
' suborbital ridges strongly developed ; sides of head
and - ‘preoperculum, exeept upon the bony ridges,

gealed, 1 Scorpaena crisiulata. -
) P

In general remark of the distribution of these fishes it may be

said that Sebastes morinus is primarily an Arctic form which
does not, in our side of the Atlantic, range further south than
 the coasts of Denmark and the north of England,  We have no
reliable record of its oeeurrence on any of the western coasts of
the British Isles. Scorpoena dactyloptera is present on the

Atlantic slope from the- Canaries to Norway, and has in the

North Sea a local sedes in the deep hole off Troup Head in

. Aberdeon, from which plagce, presumably,. young examples have

. beeri known to wander as far south as the Humber. 8, eristulate
is known from the Bay of Biscay to the S. W. coast of Ireland,
and all three species ocour also at suitable depths off the coast of

North America, 8. serofa has not so far been traced north of |

the Bay of Biscay as a littoral form, and as a. deep-water fish

-has as yet only been recorded off Madeira and off Cape Spartel -

in Moroceo. 8. serofa and 8. dactyloptera both occur in the
Mediterranean, _

For enlinary purposes Sebastes marinus may be said to be
about equal to the common sea-bream, Pagellus centrodontus,
being of good flavour but somewhat dry. Scorpaenc ductyloptera

is also distinetly palatable, and under the name of “red hream”

appears to have acquired a recognised status in the London
market.  Smitt says it is not so good as 8. marinus, S, serofu
is chiefly known to us as an ingredient of the Provencal “bonilla-
baisse,” a confection in which the original flavour of the zoological
constituents is wont to be somewhat overpowered by vegetable
condiments, 8. eristulate is as good as &, -dactyloptera, and
larger, but its appearance is uninviting. v

Sebastes marinus and Seorpaena serofe. being at present un-
recorded from the Irish Atlantic slope are not, strictly speaking, -

within the purview of these notes, but for the sake of complete-
- ness we include brief deseriptions of them,

1 Goode and Bean include S. eristulato in a group said to have a
quadrate occipital pit and scaleless cheeks, whereas their artist, no
doubt correcily, delineates the type with scales on its cheeks and no
occipital depression, as in cur specimens. . '

71

‘ridges low, diverging, armed with terminal sj | ! 16
f;izggﬁaéfeachingg atglea.st tolevel of eentre of eye;lower Jaw-pro
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(SEBASTES MARINTS Ty

Norway HADpDOCK (Scotland.)
8. marinus, Switt (1893), Goode and Bean (1896),
Jordan and Evermann (1 896-98)._

8. norvegicus, Day. (1880-1884), (partim as to
recorded oceurrences, some of which vefer to

- 8. dactyloptera.
o 8 viviparus, Kroyer (1844-5).

o . Gy
Sebastes morinus, outline after Goode and Bean x 3.

' J nrche g 1 outline

TForm somewhat compressed, back arched, ventra utling
1.%511(;?2&53?;1;? EJJLE[eaoi %ﬁ)out 8 times, or a little less, de}])_j‘:h o?t’
brody' ahout 22 to 3 times in total length W1thoutcaud.3\,1 fin, - F gi 1
to 3] times in head and about as long ag snout. Supra-orbita,

‘ridges low, armed with two small spines above the orbit and two

ir eri ity; wi , idges opposite
: ] terior extremity; width between ridges PP
inﬂf: l(ff el;oesrather less than ]”fox'izontafl. diameter g'it,ofblfi énl(;:;n%a;
i uivalent to inner keel of supra-orbita ges 1
gdo%;'it;fogotewa) feeble, widely separate from outer. Il_ltellt'—orbfliia
space {that between: outer supra-orbital ridges) entlregf son. Bi
c{)ad only slightly goncave between immer ridges. -Ocelpiva
aes low . ; al spines. Mouth large,

jecti ' i i rojecting ridge and
ting, Suborbitals not forming a scaleless projec ! i

lf(;}tlx]:}siching as far as preopercular margin. Preopewu}ium Wltﬁ

5 sharp marginal spines; operculum with two sharp depresse

* spines internal to its upper posterior angle, and a spine on the

) i ‘ i Il marked
: i bone atits lower posterior angle. Two wel
2g?§£ser§g(])fe origin of operculum. Scales small and irregular,
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about 75 in a longitudinal series, about 85 with lateral line tubs.
D. XV 13-185, its spines strong ‘and sharp, the' 4th or 5th the
longest,and the last longer than the immediately preeeding spine,

- soft rays in adults longer than spines. A. T[I 7-9, the second

spine stouter but slightly shorter than the third. Pectoral with
the rays -of ite lower half unbranched. Caudal slightly
emarginate, _ : Lo _

Colour nearly uniform orange or vermilion red, sometimes with
tll-defined dusky bars on operculum, back and sides,

Attains a length of at least 1,000 mm,

Though no one who had seen both forms, or who would be at -

the trouble of counting the dorsal fin rays, could confuse S.
morinws with 8. dactyloptera, the two species rather closely
resemble each other. They may, however, be at once dis-
tinguished by the characters of (i) the interorbital space, broad,
and nearly flat.in the first-named, narrow and deeply concave
in the second ; (ii) the sub-orbital ridge, scaled in the first,
naked in the second; and (iii) by the difference in the lower
rays of the pectoral fin, which are conspicuously detached in
8. dactyloptera. - ‘ a

An Aretic species of both shores of the Atlantic, apparently
usually found in water of over 100 fathums depth in the southern
part of its range. Nowhere eommon on the British coast and
certainly very rare south of the Moray Firth; confusion with S.
dactyloptera makes it impossible to define its exact range, but it
appearsnever to have oceurred in Irish waters,

8. marinusis viviparous; the young have been figured and
described by Collett (1880), o '

We have included Krsyer's S, wiviparus in the gynonomy
because the differences which soine authors have held to be of
spocific value appear to be indefinite (cf. Smitt, 1893). It may,
however, be quite entitled to rank as a race characterised by

darker colouration, smaller size, and, perhaps usually, by a slight -

difference in the radial formulae.. In habitat it seems to be more
littoral (oceurring eommonly between 20 and 60 fathoms), and in
horizontal distribution usually more southern than the larger
typical race. The few strietly British examples that have
come under the observation of one of us certainly belonged to the
smaller, darker race, and if the specific distinetion of the two be
upheld it is probable that only S, wiviparus cught to be included
m the British-and-Irish list. The vernacular name Norway
Haddock ” belongs to 8. viviparus, which, at least nsnally, has a

ather conspicuous black blotch on the operculum ; but so far as

one of us enn recollect the name was also applied at Grimsby to

‘the big orange-red examples of the typical form which became -
‘common in that market when the Ieeland trawling grounds were |

opened up (ca, 1892), _
[ 146 ]
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SCORPAENA DACTYLOPTERA, Delaroche (1809).
PL L '

"RED BREAM.

8. dactyloptera, Giinther (1889), Smitt (1893), Hol
and Calderwood 1895. ‘

Sebastes dactylopterus, Ginther (£859-70).
_ Bebastes imperialis, Cuvier and Valeneiennes (1828-
49), Lowe (1843-1860). o
Helieolenus dactylopterus, and H. maderensis, Goode
and Bean (1895), Jordan and Evermann (1896-98),
[Not Scorpaena madurensis, Cuvierand Valencien- -
nes (1828-49), Sebastes maderensis, Lowe (1843-
1860), Gunther (1859-70), Collett (1896).]

~ Goode and Bean regarded 8, imperialis, Lowe, as distinet from
8. imperialis, C. and V. (which isa synonym of S. dactyloptera,
Delaroche), and applied to it the name oif H. maclee"_emwl, which
wag preoccupied in Scorpaena. Lowe, himself, as his syhonomy
and deseription show, regarded his specics as identical with the
S. dactyloptera of Delaroche and Risso. There is a,-go?d' geries g)f
8. imperialis of all sizes, collected by Lowe at Madeira, now in

* the ~British Museum ; we have examined these, and feel no

hesitation in following Lowe and Giinther in regarding them as
8. dactyloptera, There is also in the British Museum a specimen
125 mm. long (105 mm. without eaudal fin) received from the
Smithsonian Institution as H. maderensis, Goode and Bean ; we
have carefully compared this specimen with S, dactyloptera of the
saine size from both Madeira and the West of Ireland, and can
find no trace of the alleged specific differences between the two
supposed species, the so-called H. maderensis being, in fact; a
perfectly normal young specimen of 5. dactyloptera, -We can only.
surmise that Goode and Bean have been misled by looking at
Lowes figure without ecarefully studying his synonomy and
description, and by failing to take note of the ordinary’ changes
of form in 8. dactyloptera in the course of its growth.  Their
figure, deseribed on the plate and in the text as H. dactylopterus,

but in their list of plates as H. maderensis, is apparently drawn

from a half-grown S. dactyloptera. : o
The characters of Irish specimens of S. dactyloptera measuring
from 78 to 830 mm,, without caudal fin, are as follows :— -
Form moderately compressed throughout, head net flattened
nor laterally expanded. Greatest height of body (at origin of
ventral fins) about 8, length of head (without lower jaw) about
21 to 2% in total length without candal fin. Horizontal diameter
of orbit from about 24 in young, to about 3} in adults, greatest
width of body (at shoulders) about 2 in length of head. Length
of snout about 1}, width between outer edges of _supraprbﬁal
ridges from about 3 in young to about 24 in adults in horizontal

diameter of orbit, which is greater than least height of caudal

[ 147 ]
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V. 06. 10
peduncle. Length of candal peduncle, measured bebween bhase
of last dorsal ray and central caudal rays, somewhat greater. in
young, somewhat less in adults, than its least height. Length of
longest ray of dorsal fin about 14 in young, ahoun 22 in large
adults (380 mm.) in - greatest height of body. Dorsal profils of
head descending in a rather cven curve from occipital region,
snout somewhat humped in adults, with a spine of moderate

size on each side, Jaws equal in young; or with the upper "
slightly projecting; lower jaw slightly projecting in adults.

Small, rather stout, urved teeth in bands on the Jjaws, vomer,
and palatines. No teeth on thé premaxillary symphysis,
Anterior end of tongue free. Maxilla extending at least beyond
vertical of hind edge of lens in young, nearly to vertical of hind
edge of orbit in adults. = Orbit nearly circular in young, congider-
ablylonger than high in adults. Supraocrbital ridges doubly keeled,
with a spine in front, and two or three small spines behind on the

inner keel, outer keel terminating behind in a small spine outside .

origin of occipital ridge. Occipital ridges diverging, with a small
terminal spine, and another, obsolete in adults, a little in front of it.
Interorbital space narrow, concave, especially in young, and seale-
less.  Buborbital ridge with or without a single small- spine,

One or two small spines at insertion of operculum. Operculum -

with 2, preoperculum with 5 flat spines. Upper or first preoper-
cular spine much shorter than the next or second, which is con-
stderably longer than the remainder, the fourth and fifth reduced
to mere serrations in large adults, all the spines rather ‘evenly
spaced, or with the third rather near the second. Pectoral. and
ventral fins reaching beyond anus, oceasionally to anal fin, in
young, not, or scarcely, reaching anus in adults. Pectoral fin with
18 to 20 rays, the 2 upper slender and spinous, the next 8 to 10
branched, the lower 7 to 9 soft but unbranched, free of mem-
brane as to about their distal thirds, slender in young, all except
the uppermost thickened and fleshy in their middie parts, and
tapered distally to a rvather fine point in adults’. Dorsal fin,
commencing between verticals from base and tip of second pre-~

opercular spine, with 12 rather strong spines, of which the third -

to fifth are the longest, and 12 branched rays, last spine con-
siderably longer than that immediately proceeding it. Membrane
not produced info lappets. Anal fin commencing about opposite
second part of dorsal, and at some distance behind anus, with
three spines and five branched rays, the third spine almost or
completely clothed in membrane®. Caudal fin slightly emarginate.
Integuments of fins not conspicnously thickened in old examples.
Scales finely ctenoid, in about 8 or 9 longitudinal rows above, and
about 15 to 18 rows below lateral line in front of anus (exclusive
of some small seales on dorsum and ventrum),and in abont 50 to
IThe pectoral fins are fraqunently asymmetrical either as to the total
number of rays or as to their division into the several categories, e.g.,
right, 2, 9, 8, left, 2, 9, 7, right, 2, 10, 8§, leit, 2, 9, 9. In the
last caso the fwo uppermost simple soft rays of the right fin ave
slender, the lower eight only heing thickened. ‘

2The spines of this fin are subject to rather frequent abnormality. -

In a specimen hefore us the second spine is greatly swollen, -after
the munner apparently mormal in S. cristulats. As to other abmor-
malities see Jacquet (Bull. Mus. Océanogr. Monaco, No. 79, 1006).
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63 transverse rows® between head and origin of cauda] rays, the
rows usually more or less irregular, Secales present on head,
except on bony ridges, interorbital space, snout, jaws, and under
side ; also present on bases of soft part of dorsal and of caudal
fin, and on basal part of pectoral fin. No dermal lappets or fila-
ments on any part of head or body.

General colouration red, shading through rose-pink to white,
or yellowish white, on ventrum, with bands of infense scarlet
descending from dorsum; fing pink, with scarlet mottlings,
margins of median fins white. Black or dark brown pigment,
masked during life by red, present in young in position of bands,
variable in adults, and when present usually disposed in general
mottling of upper parts of head, body, and dorsal fins, Iris
bright yellow, lens opalescent in life. Pharynx black or lead-
coloured.  Size, 450 mn.? Female may be fully mature at 210
mm. (without candal fin), '

Measurements in millimetres, and number of Scales and Fin Rays in
five Irish -specimens, - j

—— 13 h. é i 4
Station (Beries SR, .. -360 §7 B, 9T B. 47 B. 361
Total length, .. = ... e | 106 180 245 287 410
. Total length without candsl fin, | 84 139 - 196 26 . 330
‘| Length of Lead without lower .34 &7 7. 91 130
W, .
Length 4f gnout, 8 1L 13 21 28
Laugbh of orbit, . 12 a1 27 20 4
‘Width between supra-orbital 4 8 10 10 16
ridges, ' o
Width of bedy at base of pectoral 10 29 38 | 44 { 63
1, B .
Length of pectoral fin, ... 27 14 5d a8 80 .
Length of venfral fin, - ... - 21 33 40 15 [if5}
Snout to_fizet dorsal spine, 95 50 81 73 97
Bnout to anus, . i 50 83 124 150 . 213
Arins to firat anal spihe. & 11 15 1?, 19
Height of head behind eye, .. 22 58 50 61 89
Height of body at orvigin of ven- .27 47 61 ) ia 117
tral fing, )
. Height of ¢audal peduncle, S 15 21 24 a4
Length of caudsl pedunele from i} 22 29 30 30
base of dorsal fin to anterior | .
caudal rays, : ) "
Number of %cn.les above latera — 9 g% 2 8
line opposite anus, '
Number . of scales helow lateral — 62 61 62 62
-line epposite anus,
Number (gf fmles between head — 15 16 18 18
and caudnl fln, : :
Number cf doraal fin-rays; | XITLu XTI, 12 XIT.12 XIL 12 XI1T.12
Numbar of nﬁal finrays, we | TIL 5. 1IL 5 IlL, 5 IIL. & 1L &
Number of pectoral fin-rays, loft 2,.9,8 2,8 8 2,08 | 2,849 2,08
side,
Number of pectoral - fin-rays, 2,08 2,9 8 2,98 2,98 2,97
right side,

* Exclusive of some small seales at the dorsum.
18ee post, p. 12, 2 fide Smitt.
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Length in millimetres, of Dorsal Spines and of longest Hoft Ray.

— L |IL |IIL| 1v. | V. | VI vIL |VIIL| IX. | "X, | X1

XTI, | Ray.

| Specimene, | 15] 23] 28 3lea| 27+ 27] 25 % | 22 18 18 |2t | 33
Speclmene | 1T | 87| 43| 44|43+ | 40| 36 3 | 27 ) 26 | 24 30 | 52

Number of Rays of Pectoral Fing in other specimens from
: SBtation S.1. 97 B,

Length of 1 . g : sk
Spesimen with- | Letf Il'i’telcbaral nghtﬂI]’chora.l
out Caundal fin, i M )

! .

212 mm, : 2,08 2,98

210 mm. 2,97 2,9, 8

210 fm. | 2,99 2, 10, 8*

144 mma. 2,89 2,9 8

This spocimen has the fwo nppermost of the lower simplo vays of thezight Anslender,

Qur fignre is sketched from the largest specimen in our
possession, measuring 410 mm. in total length, 330 mm. without the
eaudal fin. TIts other measurements, and those of some smaller
specimens, are detailed above, but for rough verification. of pro-

portions we have examined twelve specimens, and suppose that,

with the necessary allowance for individual variation, the pro-

- portions are stated with suflicient exactitude for the range of size

to which they are infended to apply. Onefemals, very heavy in
roe, has the length of head and height of body relatively -some-
what greater than we have stated, but the body is somewhat
curved and may have been shrunk by post-mortem changes before
preservation. The armature of the head is of course more for-

midable in young examples than in the old specimen figured ; but -

it is never very much developed, and the cranial and sub-orbital
ridges, though always easily seen, are never very stout. An in-
telligible statement of the scale formula presents great difficulty,
for 1t 1s not possible to say of the species that its scales are either
“regular or the reverse, for both conditions oceur in specimens from
the same haul, especially in the case of the longitudinal rows,
Usually in the count of these in a transverse line a little in front
of the anus, the enumeration of scales above the lateral line is
confused by the presence of more or fower small irregular scdles
(which we omit to count) on the dorsum, but sometimes the large
scales goright up to the bases of the dorsal fin rays.!' Below the
lateral line all specimens have more or fewer irregular scales on
the actual ventrum, but in their extension on to the sides there is

. lIn our figure, PL I., the seales ave shown diagrammatically. In a
correct lateral view the dorsal and wventral scales: would be fore-
shortened. '
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considerable variety. 'The transverse rows which eross the lateral
line between the head (which we take as terminating at the pos-
terior angle of the operculum) and the origin of the central caudal
rays may be, to first glance, apparently regular or obviously irre-
gular, but when one comesto count them they arve found to be
always more or less confused, so that different observers might
easily give counts of apparently important difference. Our record
gives the widest range covered by counts made separately by each
of us, and is probably sufficient to cover the limits of observation
however the countis made. One of us, counting as many as could
reasonably be included, obtained a range of 58 to 63; the other
counting as few as could reasonably be Included, obtained in other
specimens arange of 50 to 57 ; onespecimen yielded a count of 52
on one side of the body and 57 on the other. We presume that the
numerous authors who give “about 507 as the number have
counted on somewhat conservative lines.

Certain authors have enumerated the perforated scales of the
lateral line, which we consider to be impossible of exact count
without stripping off all the ordinary scales. Smitt gives 26 to
30, no doubt as. the result of autopsy ; we should personally have
been inclined, from a superficial examination only, to put the
number somewhat higher.

The actual form of the membrane of the spinous part of the
dorsal fin is rather difficult to determine, because the membrane
is almost always detached from the back of the tips of the spines,
and in that eondition looks very much as if it had been, when
in situ, produced behind the tip of the spine in the form of a
lappet. A few of our specimens, however, have the membranc
perfect between some of the spines, and its outline is simple, as
in our figure. Quite possibly the same is true of some other
bathybial species of Scorpaena which are credifed in literature
and art with the possession of dorsal fin lappets. )

The colouration which we have noted above varies. according
to Messrs. Farran and Kemp, in the distinctness of the transverse
bands, some specimens being almost uniform in colour. We
have no means of deciding whether or no the more vividly
coloured specimens are breeding males, but it is not improbable
that this iy the case. '

" 'We have mentioned above that in young specimens the position
of the red bands is defined, after the red pigment has faded, by
black chromatophores. In a series measuring from 78 to 99 mm.
without the caudal fin, these dark bands arve fairly constant
The first is at the shoulders, continnous with practically diffuse
dark pigment on the upper parts and sides of the head. The
next two are in the form of very crooked wedges, and are sue-
ceeded by a V-shaped band from the part of the back oceupied
by the soft part of the dorsal fin. The last band is on the hinder
part of the caudal peduncle. The bands are not continued very
definitely on to the dorsal fin, but in a few specimens there s a
large blotch of dark pigment oceupying the membrane of several
of the hinder spines of the spinous portion above the second
wedge-shaped band. In older examples before us dark pigment
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is vety indofinite and never in the form of bars, but in some -

very fine examples from Troup Head, which one of us had

the opportunity of examining soon after their recepkion at -
the British Muscum, there was a good deal of dark colour in

the region of the bars, but in no scnse defining their extent
as in the case of young fish.. Some authors mention brown
markings on the bands, which we suppose to be due to post-
mortern effects.

A number of very small cxamples, about 41 to 44 num. in

total length, talken by Mr, W. & Green in August, 1890, were i

examined by one of us a few weeks after capture .and preserva-
tion in undiluted methylated spirits. They ihen had the bars

very conspicuously defined in dark brown. pigment, with the

dorsal fin bloteh extremely well marked in the same colour {Holt
and Calderwood, 1895, p. 411). No note of colour wag made at
the time of capture, but Mr. Green, shortly after the event, had
no recolleckion of their having been red. The specimens are
extant, and do not differ much in general proportions from the
larger forms which we have used for deseription. The length of
the head, without the lower jaw, is about 23 to 2%, the height of
the body about 3, in the total length without eaudal fin, and the
length of the orbit about 3 in that of the head. . The interorbital
space ig relatively wide, about 1% in tho length of the orbit, and
rather distinetly flatter than in half grown and young adult speci-
mens. — The Jongest dorsal spine is longer than the orbit, and the
cephalic spines, especially the second of the preopercular series, are.
rather formidably developed. All the rays of the pectoral fin are

simple, and, so far as can be determined, the lower rays are natu- -
- rally united by membrane except. at the extreme tips. This was

also the eage in a specimen obtained by one of us from the Humber
River in 1898, though the total length was 121 mm.; but in a]l our
Irish material, ranging in total length from about 105 mm. up-
wards, the lower pectoral rays are certainly separate to a distance
which does not seem to vary much in relation to size of in.
dividuals,

In a perfect specimen measuring 63 mm. in total fength,
evidently killed tn formaline, the branching of the middle
pectoral rays is already accomplished, while the lower rays have
the extremities free for about a third of their total length. The
pectoral fins are expanded and probably serve to illustrate the
extent to ‘which the lower simple rays can be brought into
actlon as ventral tactile organs. The general direction of the fin
is at about 45° to the horizontal axis of the body, but the lower
simple rays ure depressed so that the tips of all'of them are well
below the ventrum. They arc, moreover, somewhat incurved,
which may or may not be their natural condition when the fin
is expanded. - Sundry specimens, preserved after death, show
that the fin can be brought forward along the head, in which
position the lower rays, if depressible nnder such cireumstances,
would seem to have some value as ground-searchers, if one
assumes them to exercise a sensory function, as is the ease in the
corresponding rays of the gurnard.
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The specimen referred to, 63 mm. in total length, measures 51
min. without - the caudal fin, the head 21 mm, orbit § mm,
interorbital a little over 3 mum., height of body 16 mm., least
height of caudal peduncle u little under 5 mm., longest dorsal
spine a little over 6 mm. The upver jaw projects a little* The

‘dorsal fin bloteh and the transverse bands ave well deﬁued'.il‘!‘
- black pigment, but there is in addition a rather diffuse dark pig-

mentation along the middle region of the sides, except on the
candal peduncle. ~ This is the smallest specimen of adult form
taken by the Helga, and, as to its colouration in life, Messrs.
Kemp and Farran consider it must have been ved, because
knowing the species guite well at all its stages, they have no re-
collzetion of ever seeing a specimen that was not red.

Among the larvae in the Helga collections we have found a few
that appear-to us to be of this species, but they are all more or
less mangled, and not worthy to be used as evidence of distri-
bution, :

Scorpaena dactylopters, has been taken by the Helge during -
the years 1901-1906 at the stations listed below. The neasure-

ments of specimens are transcribed from the fishing log and were
made only to the nearest centimetre. The first capture recorded
is from a Jong-line station. -At-all the subsequent stations the
captures were made-either in the beam-trawl or.in fine-meshed,
nets attached thereto.

Helga, LXXVIL - 29-6-01, Porcupine Bank, 53° 24" 30" N, 18°
36" W, ea. 91 fathoms, i
- One, 16 em., in mouth of a larger fish. ,
Helga, CXXT—24-8-01,—64 mi. N.W. 1 W. of Cleggan Head,
' Co. Galwidy, 199 fathoms.
. Four, 19 to 26 em. _ _

S.R. 97 B.—3-5-"04, off Fastnet Lt., Co. Cork, 50° 31 N, 10° 55

W., 181 fathoms, fine sand, - _
Ten, 17 to 29 em., one female with ripe ovaries.
S.R. 169.—4-11-04, off Tearaght Lt, Co. Kerry, 51° 50 N._.o 11°
26" W., 129 fathoms, fine sand. Temperature 10-3° C.
One, 18 crm. ' . _
S.R.171.—5-11-04, oft Tearaght Lt, 527 7" N, 117 58 W,, 337
. fathoms, fine muddy sand.
Fifty-two, 15 to 29 em.

S.R. 188.—8-2-05, off Tearaght Lt., 51° 53’ N.,. 11° 59" W, 320
to 372 fathoms, mud. Temperature at 300 fathoms,
10-125° C,, salinity 8550 °/. :

Nineteen, 14 to 30 cm. ' : .

S.R. 211.—5-5-05, off Fastnet Lt., 50° 20" N., 10° 20 W';, 81
fathoms, fine sand. Temperature at 70fathoms, 10-38° C.
salinity 8530 °/_.. C

Three, 15 to 18 em.

1In Mr. Green’s smaller specimens the lower jaw projedts slightly, -

but this is obviously due fo shrinkage of the receplive apparatus of the
premaxillae in strong alechol.
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S.R. 212.—- 5 035, oﬁ' Tearaght Lt., 51° 54’ N., 11° 57’ W, 411

fathoms, muddy sand. Tempemtme at 350 fathoms,.

- 9:82° C, salinity 85-28 °/__.
Seven 16 to 29 em.

SR, 215 —9.5-05, off Tearaght Lt., 52° 01/ N 11° 21~ W 107
fathoms, fine sand.
E1ghteen 6 to 19 em,

S.R. 216.—9-5-05, 52° 217 N 11° 54 W, 164 fathoms, fine sund.
One, 17 cm,

S.R. 217 —9-5- 05 52° 44’ N., 12° 80’ W, 208 fathoms, fine bzmd
Tempelature at 200 :Ea.thoms 10:0° C.
-~ Two, 16 and 35 cm.
SR. 220.—11-5-'05, off Cleggan, 53° 39’ N 12° 24" W, 185
fathoms, fine sand and shells. .
Eight, 16 to 83 cm. - |

SR. 222.—12.5-05, 53° 01’ N, 14° 34’ W,, 203 fathoms, fine
sand, Tempemture ab 100 fathoms 9:9° C,
Forty-seven, 65 to 28 cin. :

S.R. 227.—13/14-5-05, 53° 20" N, 13° 00 W., 164 [athoms, fine
sand. Tempelatute ab 120 fathoms, 9 5° C.
One, 29 em.

S.R. 321, _71 -5-06, 50° 56" N., 11° 17" W.to 51 0’ 30" N, 11o 17'
W., 480 to 208 fathoms fine sand. .
Seven 18 to 27 em.

SR, 820. —% -5-06, 51° 22° 30" N, 11° 51° W to 51° 20° 30” N.
11° 38" W, 215 to 415 f'ethoms Temperature at 400
fathoms 9-55° C.; salinity 3533 °/_

Forty-one, 17 to 41 cm.

S.R. 330.—9-5- 06, 51° 18" 80 N, 11° 89" W to 51° 14:’ N,11°
35 W, 374 to 415 fa,thoms, fine sand.
. : Ten, 19 to 28 em. .
SR, 838.—13-5-06.—51° 31’ N, 11° 38" W. to 51° 26" N., 11¢
: - 11
40" 30" 'W., 291 to 330 fa,thoms mud,
']‘Wenty—fuur 21 to. 34 em. -

S.R. 351.—5-8- 06, 50°18° N, 11° 5°'W, tO 50° 21/ N 11D 7T W,
230 to 250 fathoms fine sand Tempemtnre 10 1° C.
Eighteen, 16 to 28 em,

SR. 35866200, 50°57 N, 11° 3 W. to 50° 40 N,11° 52/ W..
2 fathoins, mudd sand, Te 4 )
fathoms Saene) ¥ | emper: tture ab 500
Ten, 2 to 35 cm. :
S.R. 360.—8-8-06, 50° 4" 30" N, ]1° 25’ W. to 52° 4" N., 11°
; 11
30" W., 108 {0 120 Eathmns hne sand,.
1wenty, 9 t0 12 cm,
B.R. 361.—8-8-'06, 51° 50’ N., 11° 40" W to 51° 49' N, 11° 45
. W., 177 to 213 J‘a.thoms, fine sand. S 1A
Elghteen 16 to 40 em.
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S.R. 362.—9-8-'06, 51 84" 30" N, 11° 25' W. to 51° 33" N,
117 30° W 145 to 160 tathoms {me sand. Tewperature
at 150 fathoms 10°05° C.

-Eight, 11 to 21 em.

S.B. 365. ——10/11 8706, 51° 25 N., 11° 29’ W.to 51° 25" N,
11° 36" W., 885 to 440 fathoms, Temperature at 580
fathoms, 9-44° C. '

Two, 24 and 27 cm. _ ;

S.R. 367.—11-8-06, 51° 38" N, 11° 34’ W. to . 51° 38 N, 11°
41" W., 287 to 332 fathoms, muddy sand. -

: “Three, 24 to 27 em. ‘

SR 3"9 —3-11-'086, 5Q° 14" N, 10° 50° W. to 50° 14" N,
10° 57" W 126 to 139 fathoms, fine sand and she]ls
Temperature at 135 fathoms, 1066° C., salinity
33460 7. o
: Twenty-ﬁve, 7 to 28 cm.

S.R. 380.—1-11-'08, 50° 29 N, 11° ¢/ W to 50° 89'N,11° 0V W,
142 to 214 fathoms, fine sand.

. Eleven, 12 to 20 em.

SR, 384.—6-11-06, 51° 54" 30" N., 11° 837'W,, 162 to 218f&thoms
fine sand. Tempera,tme at 20() fathoms, 10-2°C,,
salinity 8541 °/_

Sixteen, 13 to 27 em,

Wh}le the list sets forth the posmve results of tmwlmg in 80
far as concerns this species, tlie negative results require brief
mention. In the years 1901 o 1906, inclusive, the Helgo made
51 hauls of the 25 ‘or 30 feet beam trawl off the west and south
west coasts at depths exceeding 50 fathoms. A detailed analysis
of these hauls in regard to locality and season may properly be
deferred until we have opportunity of dealing with the whole
catches.  For present purposes it _may ‘suffice to say that the
winter hauls are rvelatively few, viz, 2 in November, 1304,
1 in Ja,nuary, 1905, 1 in February, 1904, 1 in February,
1905, 1 in February, 1906. Summer and autumn hauls
are more numerous, viz, 2 in May, 1904, .11 in May, 1905,

- 13 in May, 1906, 2 in Auwust. 1901, 1 in Augufst 1903,2 i

August 1904, 11 in August, 1906 The d]stmbutwn of the hauls
in Zones of depth is as follows — '

50 to 100 fathoms.—1 in February, 1904, 2 in January, 1905, 1 '
in May, 1905,
100 to 200 fathoms.—1 in August, 1901, 1 in August, 1903, 2 in
© May, 1004, 2 in August, 1904, 1 in Nevembel 1904, 5
' in May, 1905 2in August 1906, 1 in Novembe1 1906,
100+ to 200 + fathoms —1 in August, 1906, 1 in Novembel 1906,
200 to 300 fathoms.—2 in May, 1905.
200 + to 300 + fathoms.—1 in May, 1906, 2 in Augus, 1906.
300 to 400 fathoms.—1 in August, 1901,.1 in November, 1904, 1
-+ in February, 1905, 1 in May, 1906. .
300 + to 400 +fathoms.—1 in May, 1906, 1 in August, 1906
400 to 500 fathoms.—2 in May, 1903, 1 in August, 1906,
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400 + to 500 + fathoms.—1 in May, 1906.

500 to 600 fathoms.—1 in Ma » 1905, T in February, 1906, 21in

600 0 700 Fothemne ' '
Wt 700 fathoms.—1 in May, 1906, 1 in August, 1906.
600 -+ to 700 fathoms.—2 in M);V, 1906, 1 in A?J_gust 1906
200 + to 400 + fathoms.—2 in May, 1906.
200 + to 500 + fathoms,—1 in ‘Aupust, 1906,
- 400 +-to 600 + fathoms.—1 in August, 1906,

. -500 4 to 800 + fathoms.—1 in May, 1908,

600 + to 800 + fathoms.—1 in May, 1906.

The list of captures contains only one rocord of g. ctyyl G
betwegn 56 and 100 fathoms, ViZ,Jé]_ fathoms in M&Oyz'cf léoogjtﬁgé
the total number of hauls at this zone of depth is four, of which
three were made in winter months. The available data Lardly
suffice for suggestion of seasonal influence on vertical distribution,
or might, indeed, be held to siguify a winter shoreward migration
(cf. -Cla,rke‘, 1893, Holt, 1893)." It appoars that adults ma? oceur
on the Irish coast ab nof moie than 81 fathoms. The young
(p- 14), were taken there in number at 80 fathoms in August,
1891 (Holt and Calderwood, 1895). Two sowmewhat older ex.
amples oceurred in February and April, 1898; on the coast of
Yorkshire, the first washed ashare on the Coatham Sands, the
second taken in the Humber estuary at less than 5 fathoms, but
1t would be unsafe to cite them ag evidence of normal distribution.

- Indeed, according to the recollection of oue of us (unstupported
by any extant note), the early part of the year In question was
"chara.eiferlsed by disturbances which littered the shore of Holder.
ness with lobsters (locally reputed to have come from Norway !)
and strewed the Humber margin with young haddock, which
have ordinarily no place in that estuary. Vaitant, ‘however
records nine specimens presumably adult; from only 49 fathoms
(Cape Verde Islands), and one from 54 fathoms (Spain), so that it

 would seem not improbable that the species may norm’ally range
on our Atlantic. coast considcrably above the 100-fathom lino
Some specimens in the Dublin Museum, captured on the S, W.
coast as early as 1843, must have come from no considerable depth
_ The lower limit of distribution cannot be taken with cel‘taintgr'

{romdtihe Holga, captures beyond- 411 fathoms, and the deepest

?ﬂﬂ) r;l;%‘ 0% aillli_\;‘:n;;mtmn at which specimens occurred is 440

liant, however, gives an absolute record {Canary

Islands) of 567 fathoms, and there is nothing to show that any . -

part of the haul traversed shallower ground. Ol one speeimen
~ was then taken, and the nearest statigon, in point o}j; dept.l? in the
Travaillevr and Talisman list, is 428 fathoms (Soudan). ’
On the southern part of the coast of N orway . dactyloptera
appears to be taken regularly, but not in great number, between

1This is modified by the list of canfures ; i '
i 1 : ptures in 1907, which
(‘i}lea,lt with here in the form of z note. In Septemhe;z',‘t)nl; ogglﬁggéybg?
ﬂ\;\n‘aenbil'?’ﬂ -and 491 fath.,, 4wo between 447 and 515 fath., thirty-
Tee between 346 and 400 fath., In May, thitty-four were %aken he-

tween 221 and 341 fath., four het ' ’
betwoen 350 nd oao as our between 343 and 346 fath., "and four
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100 and 300 lathoms, and, Lhaving been recorded fromr Danish
waters, must-ab least oceasionally move sonthwards into ineon-
siderable depths. It oceurs, apparently regularly, in the 100-
fathom hole off Troup Head in Aberdeenshire (whence presumably
wandered the young examnples noted from the Yorkshire coast).

 No record of it exists from the Fiird Channel, nor from the deep

water west of Scotland, which, however, is practically vnexplored.'

On the eastern side of the Atlantic its range may be taken to
extend  from lat. 70¥ N. off Norway, at leust as far south. as
Cape Verde, chiefly at depths between 100 and 400 fathoms, but
as to the influence which temperaturc and salinity may exercise
on its distribution within this zone, available evidence seems to
be insufficient. In the Helge captures the temperature, when
observed, ranged between about 9° and aboub 11° C., and the
observed salinity was usually oceanic, but at S.R. 379 distinetly
littoral. Since the species ocours regularly in the North Sea an
oceanic salinity cannot be essential to its well-being.

In the Mediterranean it extends as far east as Constantinople,
but statements as to its vertical range in that sca lack precision.
Since, however, it appears at least not rvarely in fish markets, it
must to some extent be " an inhabitant of moderate depths,
though in general affecting those beyond the ordinary range of
loeal fishing operations (cf. Collett, 1896). S -

On the western side of the Atlantic it sesms to be not rare
between Lat. 30°and 40° N, at depths of about 71 to 312 fathorms
(cf. Goode and Bean, 1896, H. dactylopterus ana H. maderensis).

8. dactyloptera seems to live at the bottom, for we can find no
evidence of its capture elsewhere after the larval stages. The
thickened, detached, presumably tactilé lower rays of the peetoral
fin certainly suggest a bottom-groping habit, but it is to be

. remarked that while their extremities become detached at an
early stage, the rays are not thickened until comparatively late
in Iife.  In the gurnards which search the. ground with their
detached rays? in s manner familiar to everyone who has seen the
fish in an aquarium, these rays are specialised at or before the
conclusion of the larval stage (¢f. M‘Intosh and Masterman, 1897).
Since, however, in Scorpaena eristulate,in which only the extreme
tips of the lower rays ave free, these rays, as also those of the
ventral fins and the spines of the anal fin, become clothed in adults
with thick fleshy integuments, it may be that the thickening has
nothing to de with an increase in the sensory mechanism.

It is quite probable that the Helga’s small slow-moving beam
trawl gives no adequate account of the sizes of specimens pro-
curable on the Irish coast by a commercial ottor-trawl, and since
the “red bream” seems to have established itself in the London
market it is likely that the fish landed there run gencrally larger
than those which we have listed. The largest of these is about
16 inches, and the great majority are of less than 12 inches, no

. 1 Note added in Press.— We have lately received from Dr. R. Norris
Wolfenden a spéeimen taken by the Silver Belle in the Fird Channel
at 320 fathoms,—temperature 8-7°C. ' o
2For descripbion of the sensory apparatus in fhe pectoral rays of
Gurnards cf. Williamson (1894). :
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great size in the British culinary standard of fishes, to which the
alleged Trish comparison of the relative values of the goose and
the snipe may be not inaptly compared. Smitt, evidently from
aubopsy, puts the maximum size of Scandinavian specimens at
about 172 inches. Holt and Calderwood, on an authority which
we cannot now trace, mention a size of 24 inches (ca. 573 mm.)

SCORPAENA CORISTULATA, Goode and Bean,
: PL 1L '

8. eristuluta, Goode and Bean (1895), Jordan and Bvermann
(1896-98). N
8. echinata, Koehler (1896).

S. eristulota and. 8. echimata were described independently
f.rom specimens of the same size (150 mni. without the caudal
fin) taken respectively off the coast of Georgia, UB.A,, at 440
fath,, and in the Bay of Biscay at 722 fath.

Koehler, in a note inserted while his account of the fishes taken

by the Caudarn was in the press, gave it as his opinion that
S. echinato, was certainly identical with 8. eristulata, and the
same view has been adopted by Jordan and Evermann,
. Beveral Scorpaenae recently taken by Messrs, Farran and Kemp
in deep water off the south-west of Ireland (the smallest of which
is Jonger by about one-third than  the two ‘specimens above
alluded to) appear to us to be clearly veferable to the same species
ag Koehl_er’s spectmen, and we see 1o good reason for refusing to
regard hig specimen and the type of 8. cristulata as specifically
identical, the only difference (other than those referable to
growth) lying in the number, or supposed number, of the scales,
to which, in view of the difficulty wé have ourselves experienced
n counting the irregularly arranged seales of young Seorpaenae,
we are not disposed to abtach any importancel

‘With our material and the published desceriptions of Goode
gmnd ‘ _Bean and Koehler, the series of specimens deseribed
is_fairly complete, and the diagnosis which we subjoin
will probably ~ensure the recognition of specimens of any
size. In speaking of “young” we vefer to examples of

1 Koehler's drawing seems to represent a moic massive fish than that
shown by the American authors, with the cephalic armature more fully
developed, and his specimen may have advanced further towards the
adult form and appearance than the type of 8. eristulota, although of
no greater length., . :

. Koehler vemarks on the irvegularity of the squamation of his speci-
men, without giving the actual number of scales ; his figure shows
about 55 in a longitudinal series from the operculum fo the - caudal
origin ; G-pode and'Bea,n attribute about 60 in the same distance to
their specimen, while their artist has shown a few more than bhat
number, & fact which appears to point to some room for doubt as to
the number really present. In the Irish specimens the scales increase
somewhat in size posteriorly, Goode and Bean's tigure shows them the
same size throughout, and Kochler repressnts the scales of the caundal
1‘8%1011 as sn%zﬁller than those opposite the spinous. dorsal, ‘

n_some other particulars of minor importance the descrivtic
American type is at variance with the ﬁlg)nre'. eeription of the
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150 mm., as described by the American and French authors ;
by “adolts” we mean specimens of 800 to 504 mm,
measured in all cases without the caudal fin, A specimen of 215
mm, may be described as “ half-grown”; but this stage seldom
requires separate mention in diagnosis, as it is naturally inter-

mediate between the young and adult eonditions!.

Length of head about 21 in young, about 21 to 2% in adults,
greatest height of body about 3 to 3} in total length without
caudal fin, Length of snout in young somewhat greater than, in
adults about equal to length of orbit, ILength of orbit in young
about 3%, in adults about 44, height of caudal pedunecle in young
about 5, in adults about 31 to 32 in length of head. Width
between intororbital ridges in young about 2% to 2%, in adults

~about 2 in length of orbif.

Lower jaw slightly projecting, mandibular symphysis with a
well-marked ventral process in adults. Maxilla reaching to, or
nearly to, vertical from hind margin of orbit in adults, relatively
shorter in young. Snout with a more or less prominent hump
between the clfactory organs. = Interorbital space slightly con-
cave, with a pair of feeble carinae internal to the supraorbital
ridges, Teeth in bands on the jaws, vemer "and  palatines,
villiform in the young; of moderate size, stout and recurved,
interspersed at, the front ends of the jaws with villiform in adults.
No teeth on the premaxillary symphysis, ' o

Form massive anteriorly; greatest height and width (about £ of
hoight in adults) at level of anterior spine of dorsal fin. Snout
bluntly rounded in dorsal view, Belly somewhat fattened from
isthmus to opposite extremities of ventral fins, trunk some-
what compressed post-anally. ' '

Head heavily armed with spines, mostly set in longitudinal
series on scaleless ridges. A small inwardly -directed spine on
either side of snout. Supra~orbital ridges with a gingle, some-
times- bifid, spine at the front end (pre-orbital), followed at an

interval by three, of which the first is the smallest, and the third;’

about opposite hind margin of orbit, usually the largest. Supra-
orbital ridges continued on the occiput by slightly diverging
ridges armed posteriorly with two keel-like spines, of which the
first- may be obsolete in adults. Three or more spines in a row
behind the eye, forming in adults processes of a more or less con-
tinuous ridge, first spine small, second large, keel-like, somewhat
deflected in adults, third and fourth at the upper insertion of

' operculum, the third sometimes bifid, the fourth of uncertain

oceurrénce, present in adults as a low ridge only, Two thin flat
spines on the operculum, often obsolete in adults. A strong sub-
orbital naked bony ridge extending from above insertion of
maxilla to upper posterior angle of preoperculum, set, with spines
which are arranged in adultsin four groups? : first group of 1 fo

~ 18ince our manuscript went to the printers the Helge has brought
in ten additional specimens ranging in total lemgth from 245 to 520
mm. This new material does not materially aflect the diagnosis of

chiaracters, and it is only necessary to make mote of & colour variety

and to complete the list of captures. :
2In a half-grown specimen ~the second and third groups are prac-
tically continuocus and their spines are not deflected.
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3 sinall spines ab anterior end of ridge; sccond of 2 or 8 rather
large keel-like, somewhat deflected, balow middle or hinder half
of eye; third of 8 or 4 similar to last; fourth of 1 largoe back-
wardly diréeted spine, with a subsidiary spine on its anterior

shoulder at symphysis of suborbitals with upper angle of

preopereulum. - Hind edge of preoperenlum armed in addition
with four serrations, the uppermost small, persistently acute, and
(in adnlts) near the spine of the angle; ‘the remainder wider and

. more or Jess completely masked with skin in adults.

Seales relatively rather small, thin, non-deciduous, finely
ctenoid at the margin in young, sometimes practically smooth in
large adults; wanting in adults on maxilla, and never present on
bony ridges of head, praemaxillary and mandibular parts of
Jaws and nunderside of head; imperfoctly developed on inter-
orbital region ; small and not imbricating on ventral ragion in
front of ventral fins; present on basal parts of dorsal and caudal
fins ; 7 to 9 longitudinal rows above, 15 to 17 rows below lateral
line opposite anus; 48 to 53 (60) transverse rows between
posterior angle of operenlum and origin of central caudal rays,

Dermal processes in the form of short slender filaments, of

which one appears to he normally present behind each of the .

cephalic spines and at each of the pores of the lateral line,
Shorter and more slender filaments arise singly or in pairs from
more or fewer of the perfectly developed scales of the head and
body. © A ring of filaments round the eye, those of the dorsal
part the stronger and more numerous.? :

Pectoral fins extending in young considerably beyond level of
anus, relatively shorter in adults; their upper rays (except the
first) branched ; their lower rays unbranched, protruding shghtly
from the fin-membrane, and covered with a very thick integument
in adults, ' :

Véntral fing much shorter than pectorals, and clothed in thick
skin in adults. '

Dorsal fin commencing in front of posterior angle of opereulum, -

with 11 or 12 spines and 9 or 10 soft rays (XT-XIT 9-10); first
spine shorter than those which follow it; fourth and fifth spines
longest, and last spine mueh longer than those immediately in
front of it.> Anterior soft rays longer than spines in adult, equal

1 Fide Goode and Bean. ) .

2 We are inclined to think that the dovelopment of dermal filaments
varies a good deal in individuals, since some of our specimens have
fitaments on the majority of the perfect scales, while others have only
‘a few, as in the case of the specimen figured. None of them show any
signs of serious abrasion in the net, '

31In the young the firsi spine is very close to second, third nearer to
secend than fo fourth, In large adults the interspaces are rearly equdl,
that between fitst and second shovter than that between second and
third only by a distance egual to the width of base of second, those
betweon second and third and third and fourth sub-equal.  Tn life the

" fin membrane may possibly be produced hehind the tips of the spines

in. small lappets, but is more probably simple in outline, Our
artist has omitted to note the slight differcnce in the lengths of the
interspaces between the fivst and second and -second .and third dorsal
spines, '
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to, or shorter than spinesin young; base of whole ﬁn‘ scaly in
young,! spinous portion practically naked in adults: Soft part
obscured basally in adults by thick scale-clad integument extend-
ing forward in large examples to base of the penultimate spine.

Anal fin with three spines and five soft rays, sccond s;_)ine
longer than third and much longer than first. In adults spines
clothed with thick skin, except tips of first and second, skin of
second remarkably voluminous. ' : ‘ .

Candal fin, when expanded, slightly rounded in young, prac-
tically truncate in adults, and slightly emarginate when normally
compressed. :

Gleneral colouration of adults bright red, paler on ventral parts.
Blackish or brownish blotehes usuaily present on gill-cover. In-
distinet dark mottlings, not forming regular transverse bavs,
present on body. Pectoral, ventral, and anal fins with more or.
less black pigment on mombrane between rays. All unpaired
fins with a rather broad dead-white margin. ~Spinous part of
dorsal fin with black blotches on membrane behind second and
few succceding spines, membrane of posterior rays more or less
completely black except at margin.  Soft part of dorsal fin,
between basal scales and white margin, with black pigment in.

. varying extent—may be almost completely black or only with

black streaks between rays. More or less black pigment hetween
rays of caudal fin. Half grown (and probably also young) ex-
amples with oblique dark bars on the stdes? S

Reaches a length of at least 520 mm,

1 Fide Koehler nec Goode and Bean,

2In an example of 215 mm. (without caudal) the front part of th
head is motiled, except ventrally, with brown. The gill-cover behind
ths preoperculum is almost uniformly blackish hrown.- The dorsum
from the base of the third dorsal spine to the occipitel region bears a
broad ring of brown. . The doreal fin has a large dark brown pateh be-
tween the fifth and ninth rays from which an oblique band is con-
tinued forward on the side {o below the lateral line. The membrane
of the soft dorsal -rays is blackish and forms the upper part of a
second oblique band which reaches the pectoral fin, A third but less
distinet band descends from the upper surface of the caudal peduncle,
which is in addition vather diffusely mostled.. The pectoral has
# distingt, broad blackish band on the membrane of its branched.
rays, and some hlackish pigment oecurs on the ventral, anal and
caudal fing, o '

In addition 6 the marks already mentioned the dorsal fin has.a large
dark spot behind the second, third and fourth spines.  All thege
markings Temain quite digtinct atfter a year's preservation’ in aleohol
and formaline. A specimen of 408 mm. obtained in September, 1907,
is much darker than any other. The black marking of the dorsal fin
in contituous throughout, but.is not carried to the base of the
last few spines. On thé sides from the base of the 6ih dorsal
spine ‘to well below the lateral line every scale.is outlined in dense’
black. Two completely biack patches oceur, one helow the second half
of the spinous part of the dorsal, the other below the soft rays. These
patches do not quite reach the latersl lime, and have not the appeat-. .
ance of oblique bars noted in the young. The candal and anal have
well marked black patches, but-the head and shoulders are not un-
nsially dark, : . .
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MEasurENENTS, in millimetres, and number of Seales and

Fin-rays
of Beven Specimens, ‘

a. Type of S. eristulata,
b, Type of 8. echinata,

o t0 g. Irish spocimens, viz, o, 8.R. 853 ; d, ¢, g, S.R. 400, /; S.R. 334,

—_— ‘ o, l f. J o, d. I ol o
Total length, ... . 175% 172- 266 | 258 | 419 | 407 | 504
ﬂ‘oiﬁa&. length without caudsl | 14ge (150)% | 260 | 2156 | 300 | 382 | 4156 | 425
Length of head without lower GO+ (68)+ 66 83 | 127 160 178 | 175
_Lerﬁ‘ﬂr{ of snout, 15* (14)+ 16 19 %0+ 53 41 k-]
Length of orbit, 20 | 3| 0| @l @
Wi;ii%]éelnietwecn supra-orbital 8 7 19 14 18 24 24
Length of pectoral fin, B34 34 16 2 86 a7 105
Length of ventral £, 28 29 | 36 48 | &8 0 ]
Snout to first dorsal spine, Bl 61 i 106 138 159 161
Snout to Arst anal spine, o8 101 149 210 260 | 208 206
Anus to fivst anal spine, . B | 17| 3| % | 51! 30
Helghi of hody af first dorsal 50 24 68 91 120 138 137
Hc?gpélrtleéf candal pedunele, 14 13 28 | 35 45 | 48 51
“EeshuREhin, v o wlalwe) el
Nuilﬁggéd oﬁt}czhles above lateral 8 7 . 94-9 8 |Bor9 - 9
N s, tatoral 15 -l 6| v w! | w
Numbo o senlon beiweon heod @edt | — | s s | 48, 61| a3
and caudal fin, " ) ) * i
Number of dorsel fin-rays, X0 XII9 |XIT9 [XIT 0|XTI9 | XT10 | XT19
Number of ansl fin-rays, III 5 TG | OI6 |IIT 5 |10T 5 |XII 5 1116
LEeNgrH in millimetres of Spines and Rays of Dorsal Fin,
Bpinous Paxt. . E o i d & r g.—%
1st Spine, . 8 115 13 - 28
Cmd oI 204 26 29 40
ad -, 20 (223} 29'5 26 a0 41
" gth 22 30 40 3 13
sth ., o 49 40 41 i3’
6th 2 " 28 3 " 40
Tth 20 o7 .38 42 . 38
8t 17 25 35 39 2
“gth ., 12 a1 31 3 25
W, 11 i8 28 a7 22
luth 10¢ (L3t 17 2 o -
Posterior Spine, ... | . 167 (19% be] s 2 3
[ Longestray, | ois o8 | s e 56 " 63
_ —

* Measurements shown in figure,
T These measurements given in the toxt differ from those shown iz fAgure,
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8. eristulate appears to be absolutely confined to deep water,
and among deep water teleosteans which have come under our
observation, is remarkable for the solidity of its tissues, both bone
and muscle being apparently as strongly developed as in the

© familiar littoral species of the Mediterranean. From S. dacty-

loptera, the common species of our 100 fathom line, it is easily
distinguished by the strong sub-orbital ridges and by the lower
pectoral rays, which are not produced as apparently tactile organs
beyond the fin membrane. 1In cephalic armature it rather closely
resembles some of its congeners relegated by American authors
to their genus Pontinus, but can be distinguished from them by
the branched nature of some of the pectoral rays, all of which are
simple In Pontinus,! .

S. eristulafa has been
following stations :—

S.R. 827.—8-5-06. 51° 43’ 30" N., 12° 15" W. to 51° 38 N.
12° 18" W., 550 to 800 fath., ooze. - Temperature at 530
fath. 8:95° C, salinity st 500 fath, 3516 °/_.

Omne, 445 mm.

S.R. 334.—10-5-"06. 51° 85" 30" N., 12° 26’ W., 500 to 520 fath.
(Temperature at 51° 37 N., 12° 9 W, 500 fath.
919 C,, salinity 8510 °/ ). L :
One, 497 mm.
S.R. 868.—6-8-'06. 50° 37" to 50° 40" N,, 11° 82" W, 250 to 542
fath., muddy sand. ‘Temperature at 500 fath, 885°C,
Two, 255 and ea. 450 mm. '

S.R. 400.—5-2-'07. * 512 18’ N, 11° 50’ W, 525-600 fath. Tem.
perature at 580 fath. 8-35° C., salinity, 85:50 °/,,

Three, 358 to 504 mm, .

Other twenty-two specimens were taken in September,
1907, in the same neighbourhood at soundingsrang-
ing from 447 to 778 fath. - Only two oceurred at
stations of which the greatest depth was less than
50O fath. o

trawled off the Trish coast at the

Reference to the list of deep water hauls on p. 172 suggests
that the species does not occur at less than 400 fathoms off
our coast, while it may be practically confined to depths of 500
fathoms or more..

It hag also been taken, as already noted, at 722 fathoms in the
Bay of Biscay, and at 440 fathoms off Georgia, U.8. America.

1This distinction is probably of no value in the casé of very young
Beorpaenae (of about 50 mm. or less) of any species or sub-genus. -

2The list dces not inelude the hauls made in September, 1907,
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SCORPAENA SCROFA, L.
8. serofa, Lowe (184:3~1860) ; Moreau (1882).

+ Form thick, short, and clumsy ; head very héavy and massive,
especially in large examples; lower jaw slightly projecting.
Head about 24 or 23 times in total length (without caudal), depth
of body about 24 to 82 Length of orbit 83} to 41 times in head,
diameter of eye.considerably less than width of orbit, especially
in large examples ; length of snout in young about £ of length
of orbit, in large examples equal to or longer than orbit, the
relative proportions. apparently depending upon the extent to
which the circumerbital bones are developed ; Intororbital width
varying in the same way from little more thaw half of to nearly
as great ag length of orbit. - The long ridges and spines of the
head are more developed in large examples; and appear to alter
the contour and proportions of the head to a very great extent.
Nasal region convex, with a single spine above each anterior
nostril ; supraorbital ridges standing out far above frontal profile,
each with one spine anteriorly and two posteriorly. Interorbital
space scaleless and very concave, with two faint ridges internal
to the supraorbital ridges, each carrying a single or double spine
interior and pdsterior to last supraorbital spine, and just in front

of the broad transverse occipital groove, which they cross as low

ridges, subsequently terminating on the nape in two apines, the
anterior sometimes double, the posterior large and strong. Below
these ridges other ridges run from the orbit backwards, bearing
a small double spine near the orbit, and two larger spines near
the opercular insertion. One or two more spines are situate on
the hody above the opercular insertion. Anterior suborbital
" with four to six strong diverging ribs, some of which overlie
the maxilla when the mouth is closed; posterior suborbitals
forming a stout ridge somewhat irregularly armed with about
three spines. A stout bifid spine at symphysis of suborbitals
with preopercular margin, below which, on preoperenlar margin,
are four weaker spines, the lowest of them obsolete in large
' [ 164 ]
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specimens.  Cheeks and preoperculum scaleless.” Opereulum
dorsally elongated, . and armed with two strong - ridges, each
carrying a stout adpressed spine. D. XIT 9-10; A III 53
the third spine largest. Rays of lower half of pectorals un-.
branched, and covered with thick skin in large examples.
Caudal - truncate. Scales about 40-45 in a longitudinal and
22-24 in a transverse series, somewhat irregular in arrangement.
Head, mandible, and body with numerous lappets of skin, which
may be very feebly developed in small examples. '
Colours very variable, ordinarily some shade of vermilion,
varying from orange to a deep ruddy cherry colour; head and
cheeks with dusky and deep-red marblings and spots ; body and
fins with smaller speckles of various colours. A large dusky
spot on posterior part of spinous dorsal. .
The . proportions and degree of development of the-cephalic
ridges in this fish ave subject to very great variation. T.owe,
who was well acquainted with the species, says—"Two states or
varieties, depending chicfly upon age or size, may be distin-
guishedof this fish ; but they run so much into each otherin respect

“tosex, locality,and season, as well as charvacters, that it had scarcely

been desirable separately to define them, might nob the obser-
vation of isolated individuals lead possibly to their erroneous
distinetion into species. That which may be called the normal
sort, since it comprehends the largest full-sized fishes, from 15 to
20 inches Jong (Lowe’s var. obesa), is deeper in proportion to its
length than the other variety (Lowe's var. hustrio), with the
belly somewhat prominent or corpulent. The lead, in conse-
quence, seems shorter; and the eyes, though-varying in this
respect, are generally somewhat larger. The colours are altogether
lighter or paler. Such fishes are in general, but not
uniformly, females; and full-sized old or aged fishes, of 18 or
20 inches long, almost invariably present these characters. They
are said to be caught in deeper water, and further from the shore
than the other sort.”"

“The other sort is a more slender or shaliow fish; with
the ventral line straight from the throat to the anal fin. The
oye again varies in size, but is generally smaller. The head
appears much thicker and longer, in consequence of its length
greatly exceeding the depth.; but is not actually longer or thicker
ih proportion to the whole length of -the fish. The colours are
Such fish are caught nearer the shore or

in shallower water than the others. I have seen them of

- both sexes and at all seasons; but of never more than fifteen

inches in length, and they are generally male fishes.”

- We have seen some speeimens from depths of over 100 fathoms
near Gibraltar which geemed to show some of the characters of
Lowe’s var. obesa, and also specimens from similar loealities which,
at about the same size, did not. -The few other specimens of the
species which we have carefully examined certainly showed a very’
wide range of variation, but we do not know from what depths
they came, although none of them appeared to have either the
pale colours or deep bodies of the var. obesw. Lowe does not
mention the depth at which his specimens of that variety were
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taken, but states in his note on Sebastes Kuhli that that species

“is said to live in deeper water than the Cameiro (S, serofa, 1),
being caught with lines of trom 100 to 250 fathoms, 4.e. in 5
depth of from 3 or 4 to 10 linhas, instead of from 50 to 100
tathoms,” so, presumably, the range of 8. scrafi at Madeira, as in
the Moditerranean and off (ibraltar, is not known to extend far
below the 100 fathom line. As a litsoral specles 1t 18 unknown
in British-and-Irish waters, bus, like other species oceurring
both inshore and as deep as 100 fathoms at Madeira or in
the Mediterrancan, such as Spinazx wiger and Pristiuius melun-
ostorus, it may occur in our avea as a deep-water species only.

I —Tam. ALEFPOCEPHALIDAE, Boulenger (1904).

These are exclusively deep-sea fishes, oceurring in the Atlantic
(including the Mediterranean) and Pacific Oceans, but apparvently
absent from the polar regions of either. In general external
characters they may be said to be more or less -compressed in
~ form, sometimes considerably elongate. The head is scaleless,
the body sealed or scaleless, sometimes seb with numerous gmall

tubercles having the structure but little of the appearance of .
luminous organs. The eyes are usually large, the mouth large -

or at least of moderate size, the margin of the upper jaw formed
by the premaxillae and maxillae, the teeth small. The fins
have no stout spinous rays ; the dorsal isset far back opposite the
hind part of the anal, which is at least as long as the dorsal and
often much longer. Both fins are low, and there is o adipose
fin.  The poctoral and ventral fins are not large, the latter some-
times wanting, and, when present, usually set far back. The
colour is generally black or dark brown. - '

GENUS ALEPOCEPHALUS, Risso.

As we undersgtand the limits of this genus it may be defined
as follows :—

Form moderately clongate and compressed ; height of body less

than length of head (including the membranous part of gill-cover)
- Length of head: in adults not more than one-third of total length
{(without caudal fin). .Cleft of mouth of moderate width, with
the jaws nearly even in front ; maxillae toothless, never extend-
ing beyond level of hind edge of orbit ; small teeth on premaxillae,
mandibles and palatines, absent from vomer, or if present, minute.
Snout of variable length, TKye lage. Opercular openings wide,
gill membranes entirely separate. Opercular bones large and
thin, their posterior edges imperfectly ossified ; branchiostegals
6 (perhaps 7 in some species). ‘ '
Pectoral and ventral fins ‘well developed but relatively small.
Dorsal and anal fins placed far back and opposite to one another ;
anal a3 long as or longer than dorsal. Caudal forked.
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Head scalaless and covered with rather tough skin. - Body
covered with scales, thin, eycloid, and more or less decidugus,
sometimes masking bases of dorsal and anal fins. ‘

Deep-sea fishes of wide range in temperate and tropical seas,
apparently absent from arctic and antarctic waters.

Goode and Bean (1895) have given a key to the species which
they refer to Alepocephalus, and have placed other closely allied
forms in a new genus, Conocara. The distinctions upon which
they rely for the separation of the latter are in part contradicted
by their own specific definitions, and appear to us insufficient to
Justify the generic separation from Alepocephalus of the forms
placed in it. While defining Oonocara as having no teeth on
the palatines, they describe palatine teeth in both ¢. Maecdonalds
and C. macroptera, and, presumably as the result of a clerical
error, they also aseribe maxilliary teeth to the latter. Alepoce-
phalus is eredited with “ small,” Conocara with ©acicular” teeth,
but to us the $eeth of the two suggested genera do not appear to
differ reaterially in character.  Conocara has the “mouth
moderate, snout prolonged.” So also have A, niger and 4,
Blanfordi. Conocara is ssid to have fhe anal fin © very elon-
gate, nearly twice as long-as the dorsal” Ttis in fact more than
twice ag long in C. macroptera, butin 4. wiger, 4. bieolor, and
A. edentulus, it is also very clongate and considerably longer
than the dorsal. The scales are described in Oonocara as

- “minute and deciduous.” They are minute, but the difference in

size which separates them from those of A. wiger is only one of
degree, and is not greater than the difference between those of
the latter species and A. vostratus. The statement that in Cono-
core the branehiostegal membrane of the left side is folded

- -conspicnously over that of the right, is equally applicable fo at
. least one species of Alepocephalus (A. rostratus). The only ex-

ternal distinctions which seem to be valid are that in forms
referred to Conocara (1) the maxilla does not extend beyond the
vertical from the front margin of the eye; (2) the anal fin is about,
twice as long as the dorsal ; (8) about 200 rows of scales eross the
lateral line ; whereas in all other known species of Alepocephalus
the maxilla is relatively more or less longer (very little in A,
niger), the dorsal fin is considerably move than half as long as,
and sometimes equal in length to the anal, and the number of
rows of seales which cross the lateral line is never greater than
about 150, and may be as low as 50. It is not likely that the list
of Alepocephali is complete, and since existing forms show g
good deal of diversity in combination of characters, there seems
to be no good reason for retaining Conocara as a genus, As a
sub-genus it has its merits, which is more than can be said for
Mitehilling, proposed as a genus by Jordan and Evermann, and
very imperfectly defined or definable.

In the following key we show what appear to us to be the
more salient characters that may be employed in distinguishing -
the species referred by usto Alepocephalus from one anothaer,
We have, however, refrained from attempting fo do more than
group the described species in such a manner as to facilitate the
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preliminary determination of any example, as most of these forms
are known to us from figures and descriptione alone; and wg:
wish to refrain from expressing any view as to the validity o
otherwise of species founded upon specimens which we have not .
examined, . : R

The key must of course be used in the light of a general.
knowledge of the developmental changes of form in deep-sea
fishes, since in some cases we have no means of knowing whether”
- existing descriptions are founded upon specimens which have
_attained adult characters. Y 3

We cannot regard the lengths of the head and eye in thig
genns as altogether satisfactory characters for the purposes of a.
key. The bony part of the gill-cover seems to be too variably .
ossified to atford a constant hinder boundary for the head, and -
the membranous part may be defective, while the length of the
eye may be based in description and figure indifferently on. the
whole organ or on so much of it as is not coneealed by the in-
teguments.  In using the length of orbit in relation to that of
the snout for broad distinctions, we believe we atre justified by
the adequacy of either description or figure of the apecies con-
cerned. Although the seales of Alepocephali are more or less
deciduous and the skin s soft, there is in fact no greas difficulty
in reading fhe scale formula within the wide lmits here -
adopted.! '

L. Dorsal and anal fins of the same or almost the same length,

4. 8cales large, about 50 to 70 series crossing the lateral line,

(i) Horizontal diameter or orbit about equal to or greater
than length of snout. Maxdilla reaching to about level
of centre of eye. .

{a.) Length of base .of anal fin much greater than com-
bined lengths of snout snd ovbit. D. 18-2%.
A 20-25.

* (L) 4, rostratus, Risso (1820).
t Mediterranean and neighbouring parts of Atlantic, 400 (%) to
1,997 fath,® : ' :

(2.) A. Bairdi, Goode and Bean (1879 and 1295), Giinther (1837),
Jordan and Evermann (1896-98), : '
North-Western Atlantic, 200 fath.

(3.) 4. Giards, Koehler (1896),
North-Eastern Atlantie, 350 to 776 fath.

1Goode and Bean's key of Alepocephalus 13 not -intelligible, om
account of the use made in it of the characters of the opercular flaps:
The species are equally divided into those in whith the opercular
flaps are gaid to be * voluminous,” and those in which they ave
“moderate.”” Among the latter is placed A. edentulus, among the
former 4. Blonfordi, but so far as we can interpret such a character
at all the Investigolor figures seem to show the flaps more volaminons.
in A. edentulus than in 4. Blanfordi or any other species. oo

2 No data of depth of occurrence in Mediterranean are available.
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1 -to combined
5.} Length of base of anal about equa :
@) 1egr113gths of snout and orbit, D 16-17. . AL
: 17-19, 09)
4.y A. asperifrons, Garman (1839). :
) P_acii?c C{)ast :)f Central America, 7 80-1,020 fath.

' (ii.) Horizontal diameter of orbit less than length of snout.
. Maxilla only reaching to below front of eye. DBase pf
anal shorter than combined lengths of snout and orbit,

D 16.17. A.17%.
(8.} A. Blanfordi, Aleock (1892 and 1899), Tljust. Zool, Tnvest.

Avrabian Sea, 902 fath. - - : o
(6.) 4. productu’s, Gill (1883), Griinther (1887), Goode and Bean
(1895), Jordan and Evermann (1896-98) .

North-Western Atlantic, 1,360 fath,

(1894.)

B. Scales of mocierate size, -about 85 to 100 series erossing the
lateral line. D. 15-18 A, 17-19. :

() 4. Agassizi, Goode and Bean (1882 and 1_895), (;cﬁnther (1887},
. Jordan and Evermsann (1896-98). Liitken {1898). i
North-Western  Atlantic, 922 fath. South-West of Ieeland,
912 fath, s i
(8.) A. tencbrosus, Gilbert (1891), Jordan and Evermann (1836-98).
Pacific Coast of North America, 360-520 fath.
9y A. fundulus, Garman (1899). .
@ Paﬁgc Cosst of (entral America, 1 ,270-1,670 fath.

10.) 4. convexifrons, Garman (1899).
ae) Pacifie Ooﬁst of, North Awmerica, 660 fath. -

11, Anal fin .considerably longér th&p, Ybut not more thap half as
long again, as dorsal.” D. 90-30. A. 26-35.

A. Seales large, 50 to 70 series orossing lateral line, .

(11.) 4. edentulus, Aleock. (1892 and 1899), Tlust. Zool. Invest.

(1900). . _ 7
PBay of Bengal, 475 fath, - .
(12) A.a:’l;icolor, .Elcock (1892 and 1399), .Illust. Zool. Invest. (1892},

Brauer (1906} )
. Indian Ocean, 2 40—_4 10 fath.

B. Scales small, about 140 series crossiﬁ’g lateral line.

"(18.) 4. miger, Giinther (1878 and 1887).
South-Western Pacific, 1,400 fath.

D. 18-21. A. 36-40,

P ‘ 1 s dorsal.
1T Anal fin nearly twice as long ; {Clonocara):

Scales very small, about 200 series crossing laleral line.

(14.) A. macropterus, Vaillant (1888). ‘ .
' Northern Atlantic, (68) 235 to 1,156 fath, 5
(16.y 4. Macdonaldi (Goode and Bean, 1895), Jordan and IEverp}agn.
©. 0 (1896-98). o
Chulf of Mexico, 965 fath.
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For the pur'pbses of these notes we are only coneerned Wit}i,

species which fall into the divisions T A (1) () and IIT, sipce the
other divisions are not go far represented in collections made on
the Furopean Atlantie slope. ' '

Messrs. Farran and Kemp have tested the gastronomic pro-
pertios of A. rostratus and 4. Giardi, and pronounce them to be
indifferent. The flavour is distinet and unpleasant, while the
texture is disagrecably gelatinous.

We cannot account for the exceedingly bad coadition of
le_lant'ﬁ' material of the genus. e speaks of specimens coming
to pieces in the process of examination. Our gpecimens, which
were naturally derived from similar depths, must have come on
board in excellent condition. and thongh the seales mostly foll

off 4. rostratus and A, Giardi and more or less of the fin-mem- -

brane is migsing, the general tissues are in excellont condition
after preservation in 5 per cent. formaline, and quite firm, though
nob stiff like those of more solidly built fishes. Tt is true that
some 4. rostratus placed at the bottom of trays in the Helga’s
store tank are very much flattened and of no use for study of the
natural height of the body, but our material is sufficiently abun-
dant to admit of neglect of these specimens.  Some of the speci-
mens of A. macroptere are practically perfect even as to secales,
The experience of one of ug suggests that Vaillant’s speeimens,
though no doubt properly preserved in” aleohol of the right
strength when capbured, may have subsequently been exposed
for a lengtheped period to'a somewhat high temperature (pro-
bably .unavmda.ble in the region of research covered by the
Travasliewr and Talisman), and may in this way have undergone
2 certain amount of maceration hefore they reached the museum,

Fortunately or otherwise, collections mada off the coasts of this -

island are not liable to danger from an unduly high temperature,

other than that which may be traceable to proximity to the
€ngine room, .

ALEPOCEPHALUS ROSTRATUS, Risso (1820),
Pl ITI, Fig. 1.

Alepocephalns rostratus, Cuvier and Valenciennes (1828-49,
Johnson (1862), Giinther (1887), Moreau (1882), Vaillant (1888),
Goode and Bean (1895). -

Form (in specimens of 220 mm. and upwards, without the
caudal fin) somewhat elevated,compressed, greatest height of body

{between vent and ventral fins) about 4 to 5 in total length (with-

out caudal); back with a distinet narrow ridge runnEng forward
Jrom dorsal fin o near region of shoulder.. Length of head, with
gill-cover membranes, about 33 to 31 in total length without caudal
fin; hind marging of gill-covers nearly horizontal. Horizontal
diameter of orbit about equal to or a.little greater than length
of snout, about 4 in length of head. Eye without external
oceluding membrane.. Width between supraorbital ridges
opposite middle of eye a little more than % of horizontal diameter
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of orbit in adults, relatively less in young. Inter-orbital space
nearly flat.  Snout more or less prominently arched in profile
over nasal region and inflected in front of it; a rather conspicuous
depression at nape. Jaws subequal or with the lower slightly
projecting.  Maxilla reaching about to vertieal from centre of
pupil but somewhat variable,its posterior edge obliquely truncate,
with broadly rounded posterior angle,  Mandible reaching
almost or quite to vertical from hind edge of orbit. Teeth small,
sharp, closely set, in single series om premaxillae, mandibles,
end palatines. Vent at more than 2 (67 to 70) of total
length without caudal. Pectoral fins a third to nearly a half
longer than orbit, their bases at some distance from gill-cover
membranies.  Ventral fing longer than orbit, set a little behind
middle point of total length without caudal fin, not reaching
vent. Dorsal and anal fins of nearly equal length, their
bases flashy and clothed with scaly integument which more or
less magks the small anterior rays. Dorsal, commencing about
opposite to vent, with about 16 to 20 rays; anal, continued
some way behind dorsal, with about 18 to 22 rays. Caudal fin

- forked, its dorsal and ventral rays extending some way forward

above and below peduncie. Caudal peduncle of variable height,
about & more or less of length of head ; its length, measured from
vertical of end of base of dorsal to origin of central caudal rays,
more than 4 but considerably less than 2 of length of head.

Scales large, much longer than broad, truncated in front and
rounded at their free edges, but tending to become pointed on
the back and belly and at the base of the dorsal and anal fins,
peart-coloured with violet black exposed margin, in about 51 to
54 transverse rows between head and central eaudal rays, and
about 8 or 9 longitudinal rows above and about 10 to 14 below
lateral Hine; present on all parts of body (except behind base of
pectoral fin), and on hases of median fins, Colouration practi-
eally uniform black in life, head deep velvety black, body purplish
black (except where scales are exposed by fraying off of the
natural dark epidermal covering). Size, reaches 530 mm., in-
cluding caudal fin, '

For measurements of specimens, see p. 44.

b . 2,
Section in front of dorsal fin.
1. A, rostratus. 2 A. Giarde.
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The farin of the back of A. rostratus is more easily expressed
by diagram than in text, and we therefore refer readers to the

figures  given above, in which sections of 4. rostratus and 4. -
Grardi, taken some way in front of the dorsal fins, ave showr -

side by side. ~ It will be seen that in rostratus the sides, con-
verging towards the middle line of the back, are abruptly elevated
imto a distinet ridge, whereas in Giardsi they meet in the manner
usual in fishes of moderately compressed: form, and are without

any marked interruption of the general direction.of convergence, .

In the last-named species .the back becomes somewhat flattened
in ‘the anterior region, but in rostratus the ridge is commonly
more or less well defined as far forward as the shoulders. It 18

~in fact a forward conbinuation of the thick fleshy base of the

dorsal fin,and may be supposed to be homologous with the re-

markable dorsal ampuilation of the presumably larval form which
Vaillant described under the name of Anomalopterus pingus,

and with the bladder-like expansion of the embryonie dorsal fin
which characterises the larvae of some species of Scopelus (Holt,
1898). : .

The scales of A. rostratus are deciduous, but a good proportion
of them are found én sifw in specimens which have not been mtich
injured in the trawl, and permit of reasonably faithful restoration
by the artist. They extend, however, somewhat further on to
the rays of the dorsal and anal fins (and are there narrower and
more pointed} than is shown in our figure. The fin-rays, ‘though
slender, are tough, but the fin-membranes are very delicate and
are practically wanting in all our material. The {issues of the
body are very soft when fresh, and specimens subjected on firsh
preservation to the pressure of superineumbent material, become
flattened to alimost pleuronectid form. Such have naturally heen
neglected in our record of measurements and proportions. Females
of 440 mm. without the caudal tin are wature, and it is probable.
bhat maturity is reached at a smaller size, though of this we have
no evidence. The nearly ripe ovarian ova are large, probably at
least 2'5 mm. in- diameter, but none were measared, Females
with such ova were taken in May and August, 1906.

The stomach of one specimen contained a hermit crab,

Eupagurus excovatus, or the like, Several others examined con-

tained no recognisable food. :
Specimens were taken in the Helga's trawl at the following

‘stationg :—? _ ‘
S.R. 827.-8-5-06. 60 mi. W. 2 N. of the Tearaght Light.

51° 46" N, 12° 14' 80" W., 550 fathoms, coze. Tempera-
ture at 530 fathoms, 8.95°C., salinity at 500 fathoms,
3516 7,

Six specimens, 865 to 568 mm.!

1The measurements given in this list were made on capture and
purport to be accurate only to the nearest centimetre, except in the
case of 8 R. 327, when the fish were measured aftor preseivation to
the nearest millimetre. The smallest specimen from this station had
lost its caudal fin.. - :
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S.R. 831.—9-5-06. 51° 12" N, 11° 55" W. 610 to 680 fathoms,
00z, - . :
~+ Three specimens, 510 to 550 mm. _

S.R. 358—6-8-'06. 50° 87" to 50° 40’ N, 11° 32" W, 250 to
542 fathoms, muddy sand. Temperature at 500
fathoms, 8:85°C. : _

Three specimens, 510 to 590 mm. _

S.R. 859.—7 and 8-8-06. 60 mi. W.hy N. of Tearaght Tight,
51° 59"°N.,12° 9° W., 492 fathoms, ooze. Temperature
at 475 fathoms, 9-:04°C. - .

: . One specimen, 560 mm. ‘ _

S.R. 387 —7-11-06. 51°47' N, 12°12 W., 530 to 535 fathoms,
ooze. Temperature at 500 fathoms, 9.18°C.,, salinity
3539°/, . , .

One specimen, 280 mm.

- 8.R.897,—2-2-°07. 51°48" to 51° 44’ N,12°6 30" to 12° 4 W,

646 to 549 fathoms, ooze. Temperature at 500 fathoms,
8'71°C,, salinity 8555°/,.. ' : :
One specimen, 480 mm. o
S.R. 400.—5-2-'07. 51°22" 30" to 51° 16" N, 11° 48" to 11° 50"
W., 525 to 600 fathoms, grey ooze. Temperature at
580 fathoms, a few miles to south-west, 8:35°C., salinity
36-50°/ .
Nine specimens; 280 to 520 mm.

A. rostratus has long been known from the deep water of the
Mediterranean, but we have scen no precise statement of its
vertical range in that sea nor of the size to which it there attains.
Vaillant records 24 specimens from the Azores, Cape Verde,
Canaries, coasts of the Soudan and Moroeco and the Banc
d’Arguin (20° N.) at depths ranging from 454 to 1,997 fathoms,
His eollection, however, admittedly ecomprises some. which could
not be determined with absolute certainty, and at least one which
seems to have been 4. Grards. -

Richard (1904) records a single specimen of A. rostrabus from
986 fathoms in the Bay of Biscay, but none were taken there by
the Cgudan. Our own records exfend the range northwards to

~ the deep water off the south-west coast of Ireland, where the 400

fathom line may be supposed to be somewhere near the upper
limit of vertical distribution. In one haul in which specimens
were taken the least soundings were 250 fathoms, but the haul
also included soundings down to 542 fathoms, while those in all
other hauls wewve at least 492 tathoms. The greatest depth of
capture was 778 fathoms. Deeper grounds in this region are as
yet practically unexplored,? but from the 400 fathom line shore-

. wards the Helga has made many bauls, without revealing the

presence of the species. A certain amount of trawling has been -
done off the Mayo section of the coast, at depths extending to

. about 500 fathoms, without encountering A. rosfrafus, which is -

likewise absent from the list of fishes taken by the Michael Sars
off the Férds and Hebrides in similar soundings.

1 ¥or analysis of hauls see p. 17: for additional records see p, 36.
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ALEPOCEPHALUS GIARDI, Koshler (1896).
Pl III, Fig. 2; PL IV, Figs. 1, 2.

_ A. Giards, Collett (1905).
Form elongated and compressed, greatest height of body

between vent and ventral fins, and about 5% to 6 in total length

without caudal fin; back rather flattened antericrly and without
any trace of a ridge in front of dorsal fin. Length of head, with
opercular membranes, about 3 to 4 in total length without candal
fin (3 times ora little less in specimens of 250 mm. or under, 4
‘times or rather less in specimens of 500 mm. or over). Oper-
cular membranes with an obliquely descending margin and
longest ventrally. Horizontal diameter of urbit greater than
length of snout, and about 3 to 5 in head (3 times or a little
more in specimens of 200 mm. or under, 4} times or more in
spocimens of 550 mm. or vver). Eye as in 4. rostratus. Width
. between supraorbital ridgoes opposite middle of eye more than 2
ot horizontal diameter of orbit (in specimens exceeding 350 min.)
not morve than } such diameter in very young; interorbital space
depressed internal to supraorbital ridges, but reaching their level
in eentral region. Snout only slightly arched in profile over
nasal region and searcely inflected in front of it, but rather vari-
able in both particulars; profile descending more steeply from
level of eye in large than in small examples. Depression at
nape inconspicuons or abgent. Jaws subequal or with the upper
slightly projecting. Maxilla reaching about to vertical from
eentre of eye or even to hind margin of orbit in adults, relatively
shorterin young, its posterior edge very obliquely truncate with
narrowly rounded posterior angle. Mandible reaching beyond
hind margin of orbits in adults, relatively somewhat shorter in
young. Teeth as in A. vostrafus. Vent at about $ of total
length withont caudal. Pectoral fins s third or more longer than
orbit, their bases close to margins of gill-cover membranes,
Ventral fing apparently relatively shorter than in A. rostratus
(imperfect in our matberial), set at or a little in front of middie
point of total length without caudal fin, not reaching vent.
Dorgal and anal fing of nearly equal length, their bases of mode-
rate size, not very fleshy, clothed with scales. Dorsal, commene-
ing opposite or a little behind vent, with about (18 7) 20 to 23
rays. Anal, continued some way behind dorsal, with about

1 4, rostratus—additional records may be epitomised as follows :—

- 8.B. 477, 28-8-'07, 707-710 fath. Ome, 55 cm.
S.R. 483, 30-8-'07, 610-664 Iath. Ome, 46 cm, -

‘8.R. 487, 3-9-°07, 540-660 fath. Ome, 50 cm.
H5.R. 489, 4-9-°07, 720 fath. One, 52 em.

S.R. 400, 7-0°07, 470401 fath Ono, 38 cm.

‘ SR, 491, 79007, 491-520 fath. TFive, 37 to 66 cm..

S.R. 493, 89-'07, 533-570 fath. One, 56 om.

8.R. 484, 8-9-°07 550-570 fath. One, 52 cm.

S.R. 489, 11-9-°07, 666-778 fath. One, 40 cm.

8.R. 506, 12-8-°07, 661-672 fath. Omne, 61 cm.
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21 to 25 rays. Caudal fin as in A, »ostratus. Height of
caudal peduncle about 1 of length of head in adults, rclatively
less in young; its length, measured from vertical of end of base
of dorsal to origin of central caudal rays, about § of length of
head in adults. Scales longer than broad, the free margins mare
or less angular in form, not simply rounded as in A. rosfratus,!
though scarcely angular on anterior parts of sides; brownish
grey in colour with black margin, and in about 60 to 67 trans-
verse rows between head and origin of central caudal rays, and
about 6 to 8 longitudinal rows above and about 9 or 10 below
lateral line, present on all parts of hody (except as in
A. vostratus) and on bases of median fing. Colouration as in
4. rostratus.  Size, reaches 840 mm. including caudal fin,

A male 4. Giardi of 378 mm, without caudal fin appears to be
immature, Another of 522 mm. has the testes still small, but is
probably mature. A female of 730 mm. has the ovary full of
spawn, the largest ova measuring about 35 mm. in diameter.
These were semi-translucent when the specimen was first
examined after some months' preservation in formaline, and are
probably nearly ripe, but smaller than they would have become
after extrusion and swelling in the water.” No oil-globules were
noticed on casual examination, and as the specimen was after.
wards transferred to aleohol their presence or absence cannot
now be determined. The date of capture wag 9th May, 1906.

"~ No food was found in the stomachs of several specimens
cxarhined. _

For measurements of large specimens sec page 44 ‘

The smallest specimens that can bo referred to Alepocephalus
are 9-11 mm. in length (without caudal fin), and lack their
integuments and the greater part of their fins in addition to

“having suffered from more or less crushing. They appear to
differ from larvae of similar size attributed by us to Bathytrocies
in the absence of the supra-clavicular appendage present in the
last named. specimens and in the toothless maxilla, while in such
remains of fins as arve left, and in the forin of the head, they
resemble them. The presence in the net in which they
were captured of undoubted Alepocephalus larvae of larger size
affords some further ground for referring them to that genus.

Of the generie identity of the specimens hereafter montioned
we do not think there can be any doubt, and those of 35 mm. and
upwards seem to be undoubtedly referable to A. Giardi ; the
smaller specimen figured by us we also regard as belonging to
that species, and others of the same approximabe size do not
appear to differ from it in any material respect, although the risk
involved in relying upon the number of fin-rays as a character
for distinguishing 4. Giardi from A. vostratus, and the sumewhat

“ernshed condition of the specimens, makes it unsafe to attempt to

refer them with abgolute certainty o the former.
The general appearance of a specimen 205 mm. long (without
the caudal fin} is shown in PLIV, fig, 1. It is difficult to ascertain

_1The seales are not correctly shown in our figure. They shiculd be
slightly more angular in outline. ’ '

[ 17 1




V. 108 . 38

~ the true contour of the opereular and abdominal regions, and it
18 possible that our figure represents them as proportionately’

rather too deep ; a larval fin-fold may at this size persist between
the anal and caudal fins, as well as between the dorsal and candal.
Save in these particulars our figure shows accurately enough the
appearance of specimens of between 19 and 28 mm. long {without

the caudal fin) ; we refrain from setting out the measurements of

these small, and often crushed or damaged specimens; but in all
of them the length of the head is contained about 3 tires,

and the length to the origing of the dorsal and anal fins 13

times or a little more in the tofal length without caudal ; the eye

is longer than the snou, and its longitudinal diameter is con-.

tained 3-times or slightly more in the head, and the maxilla,

roaches as far as the level of the centre of the eye, -or a little

short of it ; the head is at least 1% times as deep.as the body at
the origin of the ventrals, and nearly- 21 times as deep. as the

caudal pedunele. There are about five small teeth on-each gide

on the mandible and premaxilla, the maxilla is toothless.
The outline of the peetoral girdle is plainty visible through tho

skin ; there is no supra-clavicular appendage {such as is well
marked in. Bathytroctes at the same size). The pectoral fing are’

small, the veth:als well developed and situate somewhat nearer to
the lqul,iuda,l origin than to the point of the snout. The dorsal and
anal Ling originate opposite to one another ; their rays -
be. D 2093 A 21_}92]% . e a er; their #ay% appear to

My(.)meres cannot be counted, but are apparently more numerous
than in Rathytroctes, and no sign of developing scales can be
detected, ' :

Lower. part of head, operculum and abdominal region very
darkly pigmented, the rost of the body after preservation pale
fawn or sepia. _ N

T‘he next stage represented is of the length (without caudal) of
85-86 mm. (see PL 1V, fig. 2). The differences between this stage
and the last are such as might be expected to oceur with growth ;
the eye 18 relatively smaller, the fins more developed, and we can
see no trace of the larval marginal fin. The teeth in the upper

jaw appear to be relatively smaller, and are confined to the pre-

maxilla. Myomeres cannot bhe counted, but there seem to be

signs of developing scales on the anterior part of the body.

Colours much as in the smaller specimens, bus generally darker,
the caudal region and upper parts being sepia rather than fawn.
A specimen 47 mm. long (without candal) is rather damaged ;
the changes in proportions with growth continue, and the points
worthy of note seem to be the comparatively more anterior
position of_‘ the _ventrals, the apparent further reduction in com-
parative size of the teeth, the generally darker colour, and the
practical certainty that theve have been seales on the anterior
part of the body. _ ‘ '

A specimen 72 mm. long (without- caudal) is again more darkly
pigmented, and hag had & complete sealy covering to the body,
L1 about 66. Relatively to the eye the maxilla appears longer
than in earlier stages, and carries a few very minute teeth. The
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ventrals originate a little posterior to midway between the point
of the snout and the candal origin, but apparently eomparatively
farther back than in the specimen of 47 mm. The bones of the
pectoral girdle are barely visible through the skin. ' ‘
Our records of Alepocephodus furnish no explanation of the ap-
parent immunity from capture of the larvae of A. rosiratus,
which seems to be  commener in the region investigated than
A, Fiardi. - o
In regard to speeimens of adult form it is easy to distinguish
A. GHardi from A. rostratus by the absence of the dorsal ridge'
and consequent less height of the body, by the longer caudal
peduncle and by the greater number of scales. Vaillant, who
doubtfully counted the traces of 71 scales in a specimen which
he supposed to be A. rostratus, may probably have had to do
with A. Giardi, since he remarks that his specimens of Alepo-
cephalus were in such bad condition that specific “differences
may have been . overlooked. The scales: of A, Giards
are more deciduous than in A. rostratus, and. the tin-rays con-
siderably maore brittle, but the {issues of the body are firmer and
the form iy not subject to serious alteration by pressure under the
ordinary circumstances of preservation. . : '
A. Giardi comes at least very near to 4. Bairdi, an older
species known from a single specimen, measuiring about 620 mm.
without the caudal fin, taken at' 200 fathoms on the Newfound-
land Banks. Tt may be briefly described, abridging Goode and
Bean’s text, as follows :—D, 22, A. 25. Scales 7/65/11, free part
of scales triangular in form. Length of head 4], height of body
51, height of candal peduncle 11 in' total length without caudal .
fin. Snout as long as orbit, about 4} in length of head. - The
figure shows thé ‘snout abrupt, rather inflated above the nostrils,
and shorter than the orbit, and the lower jaw is shown as pro-
Jjecting beyond the upper. The pectoral fin is shown somewhat
remote from the gill-cover membrane. -
There is nothing in. the formulae of scales and fin-rays to
distinguish 4. Bawrdi from 4. Giards, and as the type of the’
former was captured by a fishing schoower its proportions may
well have been somewhat-altered by post-mortem ehanges before
it reached the hands of a naturalist: '
Our nearest example of 4. Gigrdi in point of size. measures
560 mm. without the caundal fin, and has length of head about
3%, height of body less than 53, height of caudal peduncle about
12} in total length without caudal fin, orbit a little longer than.
snoutb, and about 4 in length of head. : '
Qur table of measurements. (p. 44) demonstrates the exis-
tence of considerable minor variations of proporbions in Alepo-
cephali even when preserved in formaline on captnre, and we
have noticed that undue drying tends to emphasise the promin.
ence of the snout above the nostrils even after fixation in formaline,
while the same process would undoubtedly shorten up the gill-
cover membranes, which the figure shows.to have been used, as
in our measurements, as defining the length of the head. By

1 Bee fext-figure on p. 83. )
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altering the snout of A. Bairds to its probably normal form and

extending the possibly shrunken or defective gill membranés to
the neighbourhood of the base of the pectoral, any gerious dis-
crepaney of proportion between that form and 4. Giardi would
be removed. The form of the scalos demands remark. In 4.
Bairdi they ave described as having the freepart triangular, and

are so depicted all over the body, mostly, one may suppose, in

restoration. Koehler's type of 4. Giards had no scales. Taking
Collett’s figure with his. description it appears that he found:
thern somewhat produced, but hardly triangular. In our
specimens the scales are exceedingly deciduous, but at least one
specimen retained & considerable number when it first reached
the hands of one of us, who failed to notice any conspicuous
ditference in the shape of the scales as between A. Giards and
4. rostratus, though difference in colour was obvious,

All our specimens are now scaleless, except in the pectoral
region where the scales are more or less rounded, certainly not
triangular in posterior outline. It is not improbable from the
appearance of the scale insertions that the scales of the sides in
A. Giardi are more pointed than in A. rostratus, but we believe
them to be less so than in the figure of A. Bairdi, and we sus-
pect that the appearance of that figure may be due to a general
iestoration of scales on the evidence of the lateral line or fin

2508,

While it is possible that A. Bairdi and A. Giardi are
identical, no serious inconvenience is likely to arise from the
retention of Koehler's name for European specimens until oppor-
tunity may arise of comparing them with the American type.
Koehler, in describing A. (ardi, notes the- proportions of
A. Buwindi, but does not seem to have considered the difference
in size between his type and that of the American species,
Uellett notes the resemblance between the two species In scales
and fin rays, remarking that 4. Giards hag a bigger head, and
differently placed anus and dorsal, but this last difference does
not seem to be supported by measurements. '

Adult or half-grown speeimens of 4. Giardi were taken in the
Helga’s trawl at the following stations’ :—

S.R.327.—8-506. 60 mi. W. § N. of the Tearaght - Light,
51°46" N., 12° 14/ 30" W., 550 fathoms, ooze.  Tempera-
ture at 580 fathoms, 895°C,, salinity -at 500 fathoms,
3516°/_. .

One specimen, 530 mm, (without caudal fin).

SR, 831.--9-5-06. 51° 12 N, 11°55" W, 610 to 680 fathoms,
00ze, '
 Three specimens, 530 to 850 mm.

1 More recent captures may he epitomised as follows:;—

8.R. 400.—5-2-°07. 525-600 fath, Thres, 43-68 cm,
S.R. 484.—30-8-'07. 602-610 fath, One, 69 em,

- 3.R. 489.—4-9°07. 720 fath. Omne, 74 cm,
S.R. 495.—8-8-'07. 346-400 fath. One, 63 cm.
8.R. 505, —12-9-°07. - 464-627 fath. One, 61 cm,
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S.R. 365.—10 and 11-8-'06. 51° 25’ N, 11°82" W, 385 to 440
fathoms, sand and stones, Temperature at 380 fathoms,
9-44°C. o : : - '

- One specimen, 652 mm,

S.R. 440—18-5-07, 51° 45° N, 11° 49 W, 389 fathoms,
Temperature at 300 fathoms, 9-94°C,

One wpecimen, 550 mm, :

. The larvae and yomg above recorded oceurred ag follows :—

Helga CXX.—24-8-01,77 mi, W.N.W. of Achill Head. Towriots
- on trawl, 382 fathoms. - ‘ T
One specimen, 20'5 mm, (without candal fin),

S.R. 827 (see above).—Sprat net and townets on trawl,
Three, 72, 36, and 35 mm. (without candal fins),

S.R. 381 (see above.)—Sprat net on trawl.
One, 36 mm. (without candal fin).

S.R. 883.-—11-5-08. 51° 37" N., 12° 9 W. - Temperature at 500

fathoms, 9-2°C.  Sprat net on trawl, 557-579 fathoms,
One, 47 mm, (without caudal fin). s

'S.R.852.—5-8706. 50° 22 N. 11° 40" W, Soundings ‘800

fathoms, Temperature 7:33°C. Mid-water otter trawl,

700 to 750 fathoms, e

Two, 23 and 22 mm., and three, 9-11 mm. (without
candal fing), , o

S.R. 868.--10-8-06. 51°22' N.,12° 0’ W. Mosquito net on trawl,

695-720 fathoms. :
Five, 19-13 mm. (without caudal fins), .

The types of A. Giardi, two small specimens, were taken by
‘the Caudan in the Bay of Biscay at 487 and 776 fathoms. The
Talisman or Travaillewr, as we have seen, probably got at least
one example of the species within the area covered by Vaillant's
records of 4. rostratus. On the west coast of Treland 4. Giardi
cannot be eormon, in adult form, on grounds of less than about
350 fathoms, and seems to be somewhat less abundant on deeper
grounds than A. wvostratws. Larvae and very young forms,
apparently. referable to A. Giardi, have been -taken somewhat
frequently by the Helga, as appears above, and it may be that
the habits of this species when adult render it somewhat less
susceptible to capture in the trawl than the other. The Michael
Sars obtained her six specimens north-west of the Hebrides
and “south-west of "Fard in soundings of about 400 to 650
fathoms. " _ . _ T
- I 4: Giardt proves to be a synonym of A. Buirdi, the speeies
oceurs also on the west side of the Atlantic {Newfoundland
Banks, 200 fathoms). R

“It would seem from the Helgas records that the vertical range

of A. Glardi is similat at all stages of which we have cognisance.

The three ‘hauls in which young specimens of over 85 mm.
[ 179 ]
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long occurred were all in the neighbourhood of grounds on which
the adult has been taken, and adults were actually present in the .

trawl in two out of these three hauls. When the nature of the
net used is taken into consideration it seems reasonable to presume

. that the habits of the adult have been assumed by the time that
a’'length of 35 mm, or thereabouts is attained. :

At smaller sizes, specimens from 19 to 23 mm. long occorred .

on two occasions in nets attached to the trawl (adults being
taken.on neither such occasion), and once in & mid-water net

- fished about 50 or 100 fathoms above the bottom, in company

with much smaller speeimens apparently referable to the ‘same
spectes. '

ALEPOCEPHALUS MACROPTERUS, Vaillant (1888).
' PLV, Fig. L.

- Conceara macqf-optewd,-Goode and Bean (1895).-

¥orm (in specimens of 203 mm, upwards without the caudal fin)
elongate, compressed : greatest height of body (at shoulder) about
6% to 67 in total length withont caudal fin. Upper surface of
head and preanal region of back rather flattened. Length of
head with gill-cover membranes about 82 in total length with-
out eaudal fin ; hind marging of gill-cover membranes rounded.
Horizontal diameter of orbit about 2 of length of snout and about
4to 45 in length of head.  Eye large, partly occlusible by a fold
of skin. Width between supraorbital ridges opposite.middle of eye
about £ of horizontal diameter of orbit. Interorbital space
nearly flat. Snout rather narrow, depressed, obtusely pointed in
dorsal view. No depression at nape. Jaws subequal, or with
the upper slightly projecting. Maxzilla hardly reaching vertical
from front margin of orbit. Teeth as in A. rostratus and
A Giardi, but somewhat more widely separate. Ventat slightly
in front of middle of total length without caudal fin.. Pectoral
tins as long as or longer than snout, their bases at some distance
from gill-cover membranes. Ventral fins as long as or longer than
orbit, reaching slightly boyond vent, their bases set considerably
in-front of middle of total length without caudal fin. Dorsal fin
commerncing far behind ‘vertical from anus ;. length of its base
about equal o its distance from vertical of origin of central
caudal rays; with about 19 to 21 rays,.of which the first few are
small and more or less masked by skin and scales. Anal fin com-
mencing ab a-noticeable interval behind. anus; its base about
twice as long as,and extending beyond, that of dorsal fin, withabout
37 to 40 rays. . Caudal fin deeply forked, anterior rays extending
forward above and below peduncle more then half way from
origin of “eentral rays to vertical from and of base of dorsal.
Height of eaudal peduncle about 4% to 44 in length of head its
length measured from vertical of end of base of dorsal to origin
‘of central caudal rays about 14 to 2 in length of head, . .

' [ 180 ]° :
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Scales minute, rather longer than broad, in about 154 to 222

[ and about 20 to 24 longitudinal rows above, und about 36 rows
pelow lateral line; present on all parts of the body (except
. hehind basc of pectoral fin and on a part of the axillary l'egion),
. and on the bases of the median tfins. Colouration practieally

. body purplish black, extremities of median fins brownish grey.
¢ Size resches 330 mm. The eye actually fills the orbit to’ the
" extent usual in the genus, but considerably more of its external
- wwrface is clothed with skin than in 4. rostratus and d. Giardi.

i It would be rash to assumeo that this provision is indicative of
. vertical movements on the part of the fish through strata materi-
ally differing in circamstances of illumination by atmospherie or
- other light. The nostrils are immediately in front of the orbit,
- a8 shown in Vaillant's figure. His text statement that they are
" midway on the snout shows that he measured the latter, for

* {Goode and Bean) appears to be chiefly distinguished from
. A. macropterus by the relatively higher body and larger head,
. respectively deseribed as 54 and 3} in the total length without.
- the caudal fin. Its sponsors appear to have had the opportunity
- of comparing it with a specimen of 4. macropterus of practically
identical size. _ _ _

~ Five specimens, measuring 235 to 330 mm., were taken in ’Phe
- Helga's trawl, and in nets attached thereto, at the following
station

S.R.335—12-5-06. 51°12’ 30” to 51° 17'30” N., [2° 18 0 12°
16" W, 893 to 673 fath. Temperature at 700 fathoms
a few miles away, 6:84° C, salinity, 34:99 °/ .

Vaillant records 16 specimens from the Canaries, coasts of the
Soudan and Moroceo, and the Bance d’Arguin, at depths of 473 to
1,156 fathoms, None were taken in the Bay of Bisecay by the
Coudan, and none have been recorded in the lists of fishes ?a.ken
by the Hirondelle and Princess Alice. Our record above is the
only indieation of the existence of the species further north on
+ - thisside of the Atlantic. A specimen was taken by the dlbatross

-ab 16° 54" N, 63° 12" W, the depth being 687 fathoms.

1 Vaillant gives the colour of the body as reddish brown, but must
have taken his description from a specimen more or less denuded of
the datk epidermal covering of the scales. o

| transverse rows between head and origin of central caudal rays,

- yniform black, head deep velvety black with blue iridescence, -

i The edge of the skin- is moreover in the form of a fold, at least .
* dorsally, where it can be oxpanded in such-a way as tp ocelude
- mueh of the upper half of the normally exposed part of the oye. -

. this purpose, from the exposed part of the eye. A. Macdonaldi -
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Imimi warginal fin of about the extent shown in our sketeh, |
co é-)ur itis dark sepia on the lower part of the head and abdompg
a? L }flsewhel.'e pale fawn,  The most striking character, howe
3_ e fish is a dark_ly pigmented backwardly and upward];
;1ro‘cted process, possibly tubular, situate apparently upon.
Zix_lna-elamcle ete, (though we have becn unable to asee
b ;gsé e;q f,th}i ?J‘iure and function of this process we are una
; 86, butb 1t seems to disappear entir before 4
pue Atained its gmwtli_s Appear et nely long before the 4
q A glightly more advanced stoge is reprosented by three 1
_ alleagt'akd specimens, 13-14 mm. long (without caudal fin), o
w'illtlah i shown in fig: 4. Beyond the ordinary changes associats
with growth these show no points of ditfference from:the smylls
Ept‘atclénen, but the protruding premaxillary teoth can just be
elu_?l. The outline of fig. 4 was drawn from a specimen
w Rc 1-we suspect that the head may have been crushed laterally:
dic specimen, 275 mm., long (without caudal), is in bad con
ition, but appears to agree in all material respects with
spsc:[?,llm(lan next mentioned. :
he lavgest Bathytroctes yot- taken by the Hel |
] } v the Helga, 32 mm, |
'f(;gétlhoom fez_mdal.gn), is shown in fig, 5 ; this spé{aimen sa,v.f:)
loss of its epidermis « Vi ot is in very
Precorvation P 1r?ms wud larval marginal fin, is fn very go
The eye slightly exceeds the snout in 1 its length
; : X - length, and its length
gtonic.?lned about three times in the length ogt" the- head, Wl%ch
l‘sed Tontmned Just over three times in the total length (withoy!
E}_al,u al). The maxilla extends neazly to the level of the centre:q
¢ ¢ eye, and bears minute tecth, with larger teeth at interva
1efp1e.n1a,x1lla,e are somewhat protruding, and each bears thr
i)r on forwardly directed teeth, of which the inner -are -
ong:ial. The supra-clavicular process is darkly pigmented
%t_aa‘l y a8 long as the exposed diameter of the erystalline le
flgule 5 and the table of measurements sufficiently ‘show ¢
dm In lapd proportions of this little fish, whose head, except
bfrlsla part of the postorbital vegion) and abdominal region
ep?g ;I,qvv_rl11¥e elsewhere the colouration is brownish-grey. T
nig 18 gone, and no sipy 5
Inyomeres nussbor ahett 36 gn of scales can be detected ; t]
The specimens above described were taken as follows —
S.R. 139.-—_—1‘1-8304«. 55° N., 10° 48" W., soundings 1000 fat
Triangular net, 1,000 fath. B
Cne, 18 mm. ca. .
S.R. 108.--10-2205, 54° 50"N., 10° 30’ W, soundings 550 fut,
Triangular net, ce 650 fath. c
One 10 mm. ' - :
S.R. 224—12-5-05. 58° ¥ N. 15° .("' / ngs 560 fat
3 . . o 15% 6 W, soundinos  $60 - fat
Mid-water otter trawl, 650-750 fath, e f"a‘
Three, 32, 275, and 14 mm. : -
S.R. 282.}-1’8—1 1u~l’05. 54° 59'N., 10° 53" W., soundings 7600 it
riangular rot, 700 fath, T ure, 9° Ch . -
One, 185 mm, " omperaturs, 872G
[ 184 ]
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The known range of B. rostratus includes the Atlantic, oft
Pernambuco, soundings 675 fathoms (Glinther, 1887} ; Banc

"@Arguin, Soudan, soundings 600 fathoms (Vaillant, 1888) ;

Bay of Biscay. 46° 28" N.,, 7° W., soundings 940 fathors ca.
(Koehler, 1896), and off the west coast of Ircland. Also the
Indian Qcean, in nets fished at 820 to 1,080 fathoms ca. over
soundings of 1,850 to 2,770 fathoms (Braucr, 1906).

The available evidence points to a vertical range of at least
600-1,100 fathoms, and the young stages up to 80 mm. long are
certainly normally found at such depths over considerably deeper
soundings both off the Irish coast and in the Indian Ocean.
Whether they are also found on or near the bottom in suitable
soundings, and whether larger specimens live normally on the
bottom, it is impossible to say, The largest recorded specimen
was only 165 mm. long (including caudal fin), and the species in
all probability attains a considerably larger size, as may be in-
ferred from a comparison of its young with those of Alepocephalus
at comparable stages of development..

"MEASUREMENTS, in millimetres, and Tin-ray formulae of Specimens
‘ from B.R. 234.

l—-m @ 8 o
Length x_vit.hout eandal fin, el M4 276 32
Length of head, .. &5 95 105
Length of anouf, .. 1'5 ) 3 325
Tength of orbit, _ 5 3 35
Interorbital width, e — 15 2
‘Length of maxilla, - ] &
Length to ovigin of dorsal fin, “ 86 17 185
Length to-origin of ansl fin, ] . B - 20
Depth of head, ) - C4T 8
Dopth of body at ventrals, - ) 225 3
Depih of candal peduncle, - B K] o 2
Dorsal fin-rays® .. 17 ca. 17 . 17
Anal fin-raya, e — 18 ea. - 18 ea. 18

# Inoluding other spesimens, oo damaged to permib of full messurements being given,
the fin-ray formula is—D. 17-19 e, A 17-20 ca. .

Geyus XENODERMICHTHYS, Giinther.

Form elongate, more or less compressed. Snout more or less
obtuse, mever long. Skin thick, sometimes longitudinally
wrinkled, scaleless ov with only rudimentary, non-imbricating
scales, except sometimes in the lateral Iine. Numerous small
papillae or nodular photophores, generally distributed, but
usually without definite linear arrangement, on head and

[o185 ]
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body. Lateral line indistine,
distinet, with more or less o
Small teeth on premaxillae and mandi

Dorsal and anal fins of equal or near

iins near anus behind middle of total length.

Gill (1884), Goode and Bean (1896), Jordan and Evermann

6) divide the genus, as we understand .
it, into X enodermichthys and Aleposomus, veferring X. nodulosus,
Giinther; to the former and all other species to the latter. The

(1896-98), and Brauver (190

most obvious reason ‘for this division seems to ~be that
X.nodulosus has a smaller mouth and eye than any other species,
and to us it appears that X.socialis is less remote from
'X. nodulosiis than from such ag A. lividus, Brauer. o

XENODERMICHTHYS SOCT A LIS, _V#illa.nt (ISSS). '

| PL V, Fig. 2. |
Xénodewm@laﬁthys soetalis, Collett (1896), Kéehler (1896).
_Aleposomus spcédlés, Goode and Bean (1896), Brauer (1906).

i Form compressed, elongate. Height of body (subequal from
 pectoral region to origins of dorsal and anal ting) about 53, length
rof head about 4 to 44, bases of dorsal and anal fins about 34 to 32
An total length without caudal fin. Snout obtuse,much shorter than
“horizontal diameter of orbit, which is about 2 or 23 in length of
head. Lower jaw slightly protruding, maxilla reaching beyond
-vertical from front margin of crystalline lens. Minute feeth
‘present on premaxillae, maxillae'(fow) and mandibles; none on
‘palatines, tongue and pterygoids.  Anus alittle nearerto insertion
of pectoral fins than to origin of eentral caudal rays. . Pectoral
fins slender, set rather low on body. Ventral fins set a little in
front of middle of total length without caudal fin.

i Dorsal fin low, with about 27 to 29 rays. Anal fin opposite
-and similar to, dorsal, with abont 97 or 28 rays. Caudal fin
‘deeply forked. Skin (in perfect examples) longitudinally
- wrinkled, set with numerous very minute papillae representing

seales, and with small tubercular photophores . generally
distributed over head and body. Lateral line indistinct. Colour.
ation deep velvety black. Size exceeds 147 mm."; female mature
at 132 mm, s :

The lateral line becomes fairly distinct and somewhat tubular

in-appearance if a well-preserved specimen is allowed to become
slightly dry. L

"1 The type cited by Vaillant measured 147 mm:, or 130 mm. without
thé caudal. fin. Our largest specimen measures 134 mi, without the
caudal fin, . . - . o

[ 186 ]

without conspicuous ‘scales op .
onspicuous and perfect seales,
bles and usually on
maxillae; (probably) none on vomer, palatines and tongue,

ly equal length, and opposite
or nearly opposite to each other. Caudal fin forked, Ventral

V. '06. ' 49

mong the large-eyed species which we should refer io
X(ﬁwdm?mféchnhys ?Algposomus spp. of Goode and Bean 31{1;1
Brauer) all except X. Copei (Gill, 1884, Goode a:nd Bean, }18 )1,
appear to have no more than about 20 rays in either "Drlsfl'-
or anal fin, and in this way can be distinguished from X, so.o@]? 'b@é
which has about 27, very diffieult to eount ex&cf’t._ly w1t_01}l
injuring the skin.  The radial formula of" X. Cope: 2’175
not stated, but Mr. Todd, who is usually accu_rate, depliots D 27,
A. 27 in Goode and Bean’s figure. The species, however, beeé{lls
to taper- rather regularly in height from the shoulders to L_e
candal peduncle, and in this way differs from X. socmh@s.
X. nodulosus has the eye very much smaller than any i)t eé:
known species, and has more than 30 rays in hoth dorsal an
dn%‘lhgrgha.raeters of the skin which we hm_fe not}ad ab_ove are not
of very much account in the determination of species, bec?.uso
much depends upon the eondition of the specimen. - The fP (ic?,-
tions of the skin disappear rather readily if the fish is ,Ch% ed 13'
the net, and more or fewer of the photophores may be rubbed of

- without leaving conspicuous traces. Even when perfeet they

more like small nodules or tubercles than photop:hm.res.
}l?ﬁf tiny structures which represent the rudiments or vest_lgefn‘.; ojf
scales are hardly visible without magnifieation, and were ;.nt haﬁl
overlooked by Vaillant in his types, though found in one of the
vy Collett. ' 3 g ) _
byT%e diagnosis which we" have given reférs to specnnens_t}cl;f :
adult form. A rather badly mangled fish of 20 mm., wit ];
out caudal fin, seems to be a young member of this species, wit
which it agrees in general conformation, allowmg‘ for differ exf)cesé
such as the large size of the head, due to age. The eye is ‘al ouf
2} in the head and longer than the snouf, the lengtlI f
the head about 8% in the total length (without cauci?i ).
The greatest height of the head, about equsll,}_ t(% 5 ﬁe
length of the eye and smout, is more than ha 3 o.‘ ‘ (i
length of the héad and more than twice the height of ¢ 1 cauut }.‘:
peduncle. The height of the body tapers gradually from ?-,
head to the caudal peduncle. The dorsal and anal fins are ncod
in good condition, but do not differ materially in gxter}gl an
posﬁtion from thoge of the adult. Their formulae are illegi te.t ,
-Whether naturally or as the result of abrasion in the 1ile & gc
photophores_are almost wholly - confined to the ventra 1?(1,105.
As compared with those of the adult they are relatively @;‘Be
and look much like those of some Scopeld (e.g S, .cfroc?dff,_ f:f&,
8. glacialis) at a similar size, but ave not brilliant as in tt-]?;
young of S. punclatus. Moreover, they show some a};tt(irrip ﬂ(L
regularity of arrangement. They form a border external to the

- half iphery e eye, and are rather closely
1 half of .the periphery of the eye, and are.rather ¢ y
"s%?‘egn the isthmu:} an% neighbouring parts of the gill-cover.

tween the head and the ventral fins they are scattered over

gfé‘g of the surface below the region of the lateral line. ‘ Bdel‘m_léfI‘

the vettral fing they bocome more confined to the ](’Wei~ e gefoq

‘the body, forming a band, irregularly treble or double, asd ar

back s the middle of the anal fin, whenee they are continued as
' ' [ 187 -]
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a single row on each side of the ventral edge-to the origin of the -

caudal fin. . The head (except the upper post-orbital . part) and

the belly are black : elsewhere the colour, after preservation, ig -
- brown, thickly dotted with black chromatophores. -

MEASUREMENTS, in millimetres, and approximate number of Fin
Bays in a specimen from S.R. 299,

- Total length without candal fin . . 134 mm,
Length of head . . . . 32
Length of snout . . . . . 5,
Horizontal dinmeter of orhit . . R 3 S
Width between supra-orbital ridges opposite centie .

of syes . . . - 5,
Snout to dorsal fin . . . . 80,
Snout to anal fin . . . - 81,
Snout to base of ventral fins . . . 647,
Length of base of dorsal fin . . . 40,
Length of base of anal fin . . . 40
Length of pectoral fin . . . - 16,
Length of ventral fin I . . 14,
Height of body ab origin of pectoral fin ., .24,

- Height of body at auus. -, < . 24,
Height of caudal pedunele . 10 .,

Length of caudal peduncle between verbicals from
hind end of base of dorsal and origin of central

caudal rays . . . . 16,
Number of dovsal rays | . . ced, 28,
Number of anal rays” = . . com 28,

Our material was obtained as follows :—

S.R. 299.—4/5-2-06, 50° 13’ 30”7 N., 11° 16’ W., soundings 500

: fathoms, ooze. Temperature at 370 fathoms 10-8° (., nt
470 fathoms 9-7° C, : : _

One, 134 mm, (without caudal fin), taken in a trawl.

which failed to reach the bottom and captired

nothing else except a hig Stomias boo.
S.R. 851.—5-8-06, 50°19” 30” N., 11° 6. W., 230 t0 250 fathoms,

fine sand. Temperature at 245 fathoms 10-1° C,
One, 20 mm..(without caudal tin), taken in a bag of

mosquito net attached to the back of the trawl.

i

We have also a specimen taken by Dr. Schmidt in the Thor at
40° 23" N, 12° 1% W, , .

X. socialis is otherwise known from the north-wost coast of
Africa to the Bane d’Arguin (20° N.), 892 to 740 fathoms 5 Azores,
380 fathoms; Bay of Biseay, 1,200 fathoms. The Talisman
and Travaillewr took itin seven hauls, one specimen in each of -
six hauls, and 133 in the remaming haul, from which Vaillant
constders that it may be a gregarious species. The first Helga.
record suggests that it ig not wholly a ground {ish, though the
trawl en that occasion nust have been very near the hottom,
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iv.—RECEST ADDITIONS T0 THE BRITISH-AND-IRISHLIST.

The restoration to the list of Bathytroctes vrostraius iy note‘d‘
above (p. 45). Other fishes, which hav_e-been_ only taken or
recognised since our first report was published, ave—

Pragtinvrus marinug, Collett,

Rada batlyplila, sp. n.

Raia sp.

Microstoma sp. (young).

Argyropelecus Olfersi (Cuv.).
Sternoptyz diophana, Hermann.
Scopelus Hwmboldi, Risso.

Seopelus gp. :

) ljjaaﬂaleglaj@'a peevdocoregonoides; Sarato.
Notacanthus vostraiws, Collett. : .
Bathygadus melanobranchus, Vaillant,
Lyeonus braehycolus, Holt and Byrne.
Halargyreus affinis, Collett, |
Laemonema latifrons, Holt and Byrne.
Gargilius sp. (Jensen fide Schmidt). -
Melamphdies megalops, Liitken.
Cisttosoma Helgae, Holt and Byrne.

" Cottumeulus Thomsoni, Gunther.

" Oneirodes megaceros, Holt and Byrne.

add a note about some specimens of the genus Crystallo-
gogg@?sdw}lich may possibly be distinct from C. Nilssoni. They
“were taken in the Irish Sea. : . o

Fam. SOVLLIIDAE.

PRISTIURUS MURINUS, Collott (1904). ~
ol Pristiurus murinus, Collett (1905), ,
' ) b rated ) i ¢} 17 Y y th.
. 483.-30-8-07. 51° 87 N., 11° 56" W, _610 to 6_64 f:a_
‘S'B * )fra,WI. ‘Temperature at 546 fath. 834 C. Salinity
8582, | o
One adult male, 378 mm.
l Vi ' i the
- The type, a voung example of 225 mm,, Was taken by -t
Mf;EJl’zzel,ygiéwsL Ijzorth%vvest c?f the - Hebrides - at about .the same
depth. ' .
Vam. RAIIDAE, ©
- RAIA BATHYPHILAsp n ;
. e a4y vy 0 1ar F10 30" N,
3. K. 885.—12-5-06, 51° 12" 30" N, 12° 18 W. to 51°17 30
SR 83 12° 16" W., 893 to 673 fathoms. Temperature at 700
~tathoms, 6:84° C.,salinity 3499 ¢/ S - -
One, 101 mm. across disk. ‘
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The specimen is quite immature ; )
Peclmen 18 quite immature, but as some of its characters

are of & nature not likely to be altered beyond recognition with

gr_(])fwth, it may be used as a type, '
ts nearest relative appears to be K. isofrachys, Giinther (1887)

I f : ;
gé]g,‘g;f;’?}ﬁ IE:;Ss.peclmen taken by the Challenger south of J apan

PriNcrpAL MEASUREMENTS,

- Width of disk . ) 101 "
*Length of disk : Lo e
Total length . . . ' . 184 "
¥Pre-ocular length . . . 22 .

Length of eye

Dl&b&nce tIOD]. ‘l()nt’ edDe Of ey l] Q (s] Of Spll tlcle 9 )
t 1
8 € 1o dg 3

H

.

Lengt]l of tail from hind insertions of ventral fins .' 98 .
Length of part of tail oceupied by median fins - . % .
Preoral length, measured to centre of nasal valves 26 y
Preoral length, measured to centre of gape 29 .,

. »

‘Width between nostrils

Width of exposed part of mouth 113id )
Snout to coracoid . . 45 i
*Bnout to angle of pectoral fin - . 58 ;
* 2

The measurements marked (*) are taken s poi

where lines between hind mglr)gin; Eﬂfﬂiﬁ,l;—kfrggn: hl?:l;:rglrllg t:))ftel,-mesls3 211111(;%
.a.ngles of pectoral fins, vespectively, cross the long axis of the boZly. )

_ Anterior margins of disk only slightly un ‘orming
lines drawn from lateral exm?;mifies };f pgﬁhilﬁdfiffl‘;lf?gn’la% 1?:)3;
snout, a general angle of about 88'3°. Angle of snout frompx
tremities of a line (measuring 55 mm. in the ty?e) drawn acr?)s;
disk through anterior margins of eyes, about 102°, ’ Extremity of
snout rounded.  Angles of pectoral fing broadly rounded, t}feir

. lateral extremifics nearer to the hind end of the disk than to the

snout. Teeth small and bluntly pointed, aboub 36 rows in the

upper jaw. Lips without congpicuous papillae or fimbriati '
.Buceal region defined posteriorly by a clo‘n[.;piéuous folrzll Jﬁiﬁ

Dorsal and eandal fins confluent by means of narr
l?orsal surface (exeept a narrowyborder along gr?;;?iiilb;igei
1ath61r wide border along posterior margins of diglk, ahd'part ch
fin-tl al finsy set with small, slender, backwardly divected thorn-
1ke. spinules, each supported Ly about four. radiating basal
fﬁoges{ses, and, on the disk, distributed at intervals about equal to
eir length.  Orbital spines, X one in front and two behind he
eyvz1 ,on each supraorbital ridge. Humeral spines, three in a
mi 1an line from the head to the shoulder girdle, and two at each
extremity of the latter, the outermost smaller than and slioht]
posterior to the others. Linear spines, thirby in a  sin '1{
medlan row from the shoulder to the first dorsal An ; some of tghe

1 The stl'ucturés here descyi i o &
radiating bagal processes.(_e ctibed as spines have swollen bgses, but 2o
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spinules on the sides of the tail larger than the rest and with
somewhat swollen bases. Ventral surface smooth, except at the
edges of anterior part of tail. Dorsal colouration’ cold sepia,
appearing ashy-brown by reason of the spinules. Ventral
colouration brown, except the front of snout, mouth parts and
belly. _ _

These notes must be taken as a brief description of the stage of
growth under observation, and not as a diagnosis of the species.
In older specimens the general shape of the disk will probably be
found 0 remain much the same, save for minor undulations of
the disk in adult males. The tail probably becomes relatively
shorter, the teeth certainly more numerous and, in males, more
sharply pointed as growth proceeds. The spinulation of the
dorsal surface is not likely to undergo much alteration, but
spinules may appear on the anterior marging of the veniral
surface ; and adilt males may probably have the spinules of the
dorsal anterior margins enlarged and the general spinulation of
the dorsal surface reduced, and will, of course, have the usnal
rows of depressed, inwardly directed spines on the pectoral fins.

" The orbital and humeral spines may become obsolete in adults,

but in intermediate stages there may be found (as indicated by
enlarged spinules in the specimen before us) a row of six or eigth
small spines on either edge of the rostrum. - The linear median
spines will probably be replaced, as growth proceeds, to-a greater
or less extent by the intercalation of new spincs in the same line
a3 the present series becomes obsolete, but old specimens may
have few or only small spines in front of the pelvie region.
There may possibly be a single series of lateral spines on each
gide of the tail, not large at any stage of growth, and almost
certainly obsolete or absent in adult males.” The dorsal
colouration is not likely to alter, but the dark colour may
disappear from the ventral surface, or, ‘on the contrary, may
invade the whole. ’ '

RAIA sp.

A ray measuring about 230 mm. across the disk, taken at the
same station as P. murinus, has a general resemblance to E.
ciroularis, Couch (sensw stricto).. Tt is, however, armed with
much more formidable spines and lacks the white spots of the

back. .Some dark pigment is presont ventrally.

Fam. SALMONIDAE.
MICROSTOMA sp. -

S.R. 231.-—20-5-"03, 50 miles ca. N. by W. of Hagle Island, 55°1’
N, 10° 45" W, soundings 1,200 fath.” Mid-water ctter
trawl.at 1,150 fathoms, . T ‘

~Several. 10-12 mm. ce. (without caudal).
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-8R. 837.—12.5-06, 51° 19" 30" N, 12° 9" 30" W, soundings.

768 fathoms.

Mid-water otter trawl at 1:20 fathoms.
© One 145 mm. (without caudal),

. The specimens are too small for specific determination, but
may be Microsioma groenlandica, Reinhardt (1841), -

Fau. STERNOPTYCHIDAE,
 STERNOPIYX DIAPH ANA, Hermann,

SR 483.—29-8-07, 50° 59 N, 11° 52 W, soundings. 920 to
: 1,064 fathoms, mid-water otter trawl fished at about'600
to 900 fathoms, snd to the surface :
One, 45 mm. without caudal fin.

- ARGYROPELECUS OLFERSI (Cuvier, 1529)

Argyropelecus Olfersi, Brauer (1906),
S.R, 302 _5.2-06, 52° 54 N, 11° 54 W, soundings 460
‘ fathoms. Mid-water ofter trawl ab 300-350 fathoms,
Temperature at surface, 10:5° O, salinity 35-37° ot 3
- at 250 fathoms, 1022° (), 85:37% o5 at 350 fathoms,
9-91° ., 85-34°)__ ' :
. One, 58 mm,
S.R. 470.—24-8-07, 56° 16' N, 11° 27 W., soundings 770
= fathoms, mid-water otter trawl at 400 to 500 fathoms.
Temperature at surface 158 €, salinity 85-30°/__; at 500
fathoms, 908 C, 35-35°/__
Oune, 36 mm. '

-~ We are-indebted to Mr. Regan for naming the first specimen,
and-for demonstrating the characters which -appear to avail at
all stages-to distinguish this species from the common form. of-
our area; A. hemigymnus. S o

The. Irish records add little to the knowledge of digtribution,
sinee 4. Olfersi is alveady known from the eoasts of Norway and
- Portugal, but it is interesting to note that while off the Irish

coast the flelga collects 4. hemigyinmus in considerable number
and at all stages of existence, she has only taken two rather
large specimens of A. Olfersi, ' : _

-The last-named species ranges in the Atlantic from the North
Cape’ to the Cape of Good Hope on the eastern side, and hag
oceurred also off the coast of North America and. in mid-ocean
towards Brazil. In the Pacific it is known from the Indian

Ocean, Gulf of Panama, and perhaps from off China (cf. Brauer,
~1906). s -

V.06, 55
Faw. PARALEPIDAE..

(@) PARALEPIS PSEUDOCOREGONOIDES, Sarato (1887).

° 45 ’ 3 fiigs 850-389
—16-5-'07, 51° 45" N, 11° 48 W, soundings -3¢
S B 40 fai}hofns. Traw]. Temperature at 300 fathoms, 993 C.
inity 3546%,,. ‘ o
Sal(l)llllley214 m{n0 (without caudal fin), found'. in the
stomach of a silver ling (M. abyssorwm, Nilss.).

: imen is not in a condition for exact speeific dt.at,.g.rml— _
nagi‘gﬁ,spﬁt is almost certainly identical with the Ilf)nacergtzced
specimens. which Collett (1897) doubtfully refers to - paetido-
COT?{I?&%Z%%% proves to be the parent of a larva which has long

uzzled. us. It is a very elongate form, with head and moutli
.Eugcresting Paralepis, and with an unusually pre‘?occl]mlls &‘1131;
rel&?c.ively large anal fin immed;ite}%r 11(11 ﬁ(-os.t l_olf ;1&?1 ﬁzpo?éimﬂ_ai :

: i ry near the head (as, 1n _ \

?gxl'lrf: iﬁ;egle]}pafogi) {md it retains this position until the:ﬁs?
reaches a size congiderably greater than that at which me}’i@moa—
phosis in this particular might be expected to have been i(}:l Iﬁve !
Recent acquisition of older stages undoubtedly asg.{gtng e lurv
to Paralepis, as. wo shall show in a later corrmunica on, |

Fam., SCOPELIDAE.

. SCOPELUS HUMBOLDTI (%sso, Liitken, 1802).

L ‘ ' . L o 51 54
' —5/6-2-'06, off Tearaght Iight, Co. Kerry, 51
SR 302.N b{g" 5944’ Ww., soundi?lgs 460 fathoms,o mid-water
' otter trawl at surface. Temperature 105 C., salinity

© 8539 :
"~ One, 335 mm,

| tioned, wi articunlars
~This record has already been mentioned, without pax .
in ;}E(?riggt?;on 'sﬁp sent ogt with Fisheries, Treland, Sci. Invests
1905, I1. [19061, and in a note added to the repfmt of the-sameI
aper in Pt. 1. of the Annual Report on-the Sea cm’lad” Inlond
%figheries of Ireland for 1?05 [1%0'9; A%gg'é\;oﬂi[ i 111551{13:33’1]0 e
"he species is known from both sl ; _ :

(ct:ll}%iailéi 11906) from the Pacific. Its capture by thf{ H, }clll_ga,
extends the range northwards from the Bay of "Biscay (Koe fe];,
1896) to Ireland. On the American side we do 1ot I.gnow‘ of a

. resord reaching 37° N. '

g SCOPELUS sp. o
L , . % !
SR ’ 7 807, 11° 477 395 fathoms
—10-8-06; 51° 23' 30", 11° 47’ W, 620 to 695 fathoms,
BB, 364 ooge. Trawl. Temperature at 600 fathoms, 7-92° C.
One, 77 mm., without caudal fin,
[ 193 ]
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The specimen is very mueh mangled, and all that ean be said
of it with certainty is that it i specifically different from any
form known as an inhabitant of the British-and-Irish area. Proh-
ably it may belong to the section Lampadena, defined ag a genus
by Goode and Bean (1896), Lut, of the photophores none are ex.
tant except three of 5 thoracie, and. perhaps two of s, pectoral
series. They are relatively small and, even with due allowance
. for the eondition of the specimen, may be called deciduous, The

head' is apparently destitute of large lumlnous_ organs. There -

caudal peduncle, and on the ventral side is a similar but larger
pateh aboug as-long ag the eye. ' :

The eye is much longer than the snout. The latter is Blunt
and. abrupt, and slightly earinate in the middle line. - The stipras
orbital ridges are strongly developed; with a well-marked (bug
hardly spinous) posterior projection,  There is .ga small back-
wardly directed spine above the dorsal origin of the pre-opercular
keel, which is oblique and. terminates ventrally at a point which
is separated from the eye by a distance about equal to a diameter
of the eye taken in the same line. '

36 or 37 seales cross the lateral line, and in 8 trang-
verse series there ave four above and six below the lateral. line
in front of the anal fin, and five below the line at the anal fin,
Though most of the scales are missing the formula is reasonab)
legible from the pouches, The few scales which remain are thin,
cyeloid, not lustrous. The dorsal fin commences at the same
vertical as the ventrals and has 18 rays, the last bifid to itg
base. The anal commences behind the vertical from the end of
the base of the dorsal, and now exhibits 10 rays, but some-part,
of ifs middle is missing. Its bage is about as long as the distance
from its last ray to the anterior ventral ray of the eandal fin.

* The subjoined dimensions ‘may have heen to some extent
modified by laceration of the body, so as to present relatively
less length and greater height than in normal,

Total length without caudal fin' . . 0 o 77 mm.

Length of head . . . . - 24
Length of snout . . . . 2,
Horizontal diameter of eye o . .8,
Width between supra-or- { At anterior extiémities |, a o,
bital ridges '{At posterior extremitiey 1 -,
~ Snout to ventral end of pre-opercular keel . 18
Snout to first dorsal ray . . . . 315,
Snout to firgt anal ray . . : . 45 .
Length of candal peduncle (ventral) . 1645 -
Length of base of dorsal fin . - 115 ,,
Height of body at first dorsal ray . . . 21,

Height of candal peduncle , - ° [ - ; 10

Colﬁurdfipn brownish black. :
[
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Pir, NOTACANTHIDAL. 3
¥ 10 TUS, Collest (1889). -
ANTHUS ROSTRATUS, Oollett (1859).
s :'NQZ:;,A; f(ly}-r)r’ 57 N., 12° 1 W, 600 to 660-fathoms,
SR, 486—8-9-07, 0 t 600 ¢

~. stones, dredge. " o | o
| OIE;B:O?Tm gi‘(’) 1;18’ .N. 12° 25° W.. 533 to 570 faf.homs,
SR. 493—8-0-07, ! :

trawl. — .

Om:), %‘7; 3;0" ?5" ‘N 11° 28 W., 666 to: 778 fathowns,

R, 499.—-11-9-07, 50 AN, L |
> “trawl. 7 o

Ome, e, 2 6 W;, 625 to 666 fathoms,

I - 11° 2
J J— 1—9—’07) 50 22 N” B -
BB "50—0. mgsq'uito.net. on t,mv&;l. Temper
oo 899 C, salinity 3541% .. :

‘e, 290 mm. I A
' (1)211 0207, 50° 4% N, 11° 18" W, 627 to 728 fathoms,

SR, 504'.,‘5;le mesh het.on tr@\jv;].. L o
-One, ca. 310-mm,

ature at 600 fathoms,

g ks,
e . Newfoundland ‘Bzm :
‘ : as obtained on the ) he (ape of

Collett’s tyn}[w ﬁ;ﬁ posscsses an example ﬂgfﬂ E';?e‘f&bﬂ to
The British u%)eur specimens are’ Und.‘-)“bffe J ‘o seems. b0
Goﬁdtt}:[%?ef}'osta“mtus- Put the synonoiny of the species &
Collett’s X¥.roat , b _

' require further consicie;atfion. | |
fas. MACRURTDAE.
HYGADUS MELANIO.BRANC’IfUS, Vaﬂlant (1888).
BATHYGAD Bl i .

. 3 . . ( ( .).
,,4_.2_2—’0 ? . H] “ “ 2 X v-\; i}

‘ slinity 3537°/,,
S 397:'1‘ mperature at 500 fathoms, 871°C., salinity 3 /
| Ommomn - I parison
: Mr. Regan after cowp :
o Spemn‘?n'llwai’sn%%2§ b‘?[zn the Ai?lantlc it has not pre
7 of - Varllants .

| ' P “the arca
N Qf:"f ken north of the coast of M()j\(icc‘c;.é i{'f: the area
viauly e Mo oceo, the Canaries, and the J(_)tl s, it recorded
boﬁnd{:d;éb%gf ?(a‘)oéBl"'fa.thoms. '_In'rt‘he. Pamﬁcl is kr . |
ggggﬁ %gtWeer;ﬂ' 141 and 718 fathoms.

L YUONUS BRAGHYCOLUS, Holt and Byme (1905).
LYGO ,'_, 500 2’2."7N'i, 11° 'éo"W"ISQm};%i(?%%??ég
SR BS2EE 00 Wi water ottor traw] ut Tara
T if.'at,t]lq?jtr?lz ,T-emﬁe1~atufe'at 700 fathoms, ’
e ome
, 287 .
One, [ 19 1 0




The net ma | . : .

. ¥ have been nea;

given aho rer the bottom ths L

erustaces, Ve seem o denote, sinco it caught Slo‘lmneﬂﬁgtggrmh?'ul?‘rs
We have piven ' -iving

Sy a full deseripti sy v :

Nat. Hist, S a ‘Ul description of the speci i

line belovw. %lg, f‘&h" Pp. 423-426, but orl: pllilgg Iiuf}?@. Mag.

pinnatus fable of measurements, tlic spec ﬁn e second

_ 8~ was inadvertently written “ 7, bmv(g’iﬁl. € Name “ [,

- - U 28,

Fam. GADIDAER
H T8 AF
ALARGYREUS AJf‘FINIS, Collett (1904),

Halargyreus affinie, Collett (1905)

S.I{. 400 59
FV——5- -07. 51° 18 N 11° 5oy } .
legperature at 580 faghoms §03 53‘70: O?D_-G.OO fathoms,
me, 278 mm. i . Sd:hn_.lty 35.500/00.

Collett's “fiv
oy e types were tak .
west of th . aken at 600 t '
at 410 fat?m%ebmdes’ bottom t_empera,tureOg?gr?of%thoms’- north-
8 South-West, Of the Fiu'ijs ’(two) .ﬂgﬁhrﬁ?)’ and
. erefore of

the six i
specimens kng j
Ak Wil to act
.th‘f‘ British-and-Trish area, ence four have come from within

LAEMO PIR
NEMA LATIFRONS, Holt and Byrne (1908)

S‘R- 489 —4 9
| 04007 51° 85 N, 190 o
Two, 5 N, 11° 55 W, 720 y
Ann, ji’;;utj\}?ﬂo and 160 mm. the fypes fuch, b
9. Nat. Hist., Jan., 1908, pes deseribed in

GARGILIUS sp, Jensen, ﬁ.de Schmidf {1906).

' S.R. 4!!9 - _1 5'5' O; I . g
584' ; 23 i&t]lO]]lS. Irl&l]g’llla.l‘ lilosq lllt() Det &ﬁ Surface
»

1130 pm. Temper: o
Several, sm a,]lI,J erature, 11-75°C. Sa,ﬁnity, 3544 °/
ao°

So far as we are }

tom of Thi aware Jensen has not ished in.
by § ghlf]}ilé?; fiiﬁh];_noll given it a specifie nafne: P‘l?[lgllfvhed & d_escrlp-
o 14605 5115" l\?% cruise in search of eel larvazs-d-lscovered
depth of the fishing eligrlln: 7, W, soundings 65 Bathons T,
context (Gops 15 not stated, b e .
disbauce(frg?nmi:}(it’i;lgoax p. 177) to have Pro;;l?lpp%&rs from the
© bottom.  Our specimens thm{gh iﬁ?itat Sonllf

'y 8 sma y

=1

us by Dr. Sehmidé, T §

us by | . Tt is nof, ye

nsuifi X : represented. Y

ey i L S S Ry e

hoth of which 18 in faet confined in rocord t ariier .dga,

¥one. ‘Which ‘are within the Irigh séction?g?rghet%' tl%%(}s?ifng)
S STV Tathom

[ 19 )
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Faw, BERYOIDAE.

MELAMPHAES MEGALOPS, Litken: (1877).

‘ﬂfelahipﬁaés megalops, Ginther (1887), Braner (1906).

.., Plectromus megalops, Goode and Bean (1896).
ST 43915-5-07. 51° 45 307 N, 12° 81" W. Soundings
584793 fathoms. Triangular mosquito net at sur-
face, 1130 pm. Temperature, 11°75° €. Salinity
3544 %/, S

One, 32 mm.

As Brauer shows, the head is nearly smooth in perfect speci-
mens, and not covered with naked ridges and spinous processes

as in Liitken’s igure of the type, _
e stomach of o Coryphaena,

The latter was obtained from th
Valdivia took specimens in vertical

south of the Azores. The

nets in the Gulf of Guinea, Bay of Berngal, Gulf of Aden, and off
the N.K. coast of Africa. The depths to which the nets were
lowered varied from 1,094 to 1,014 fathoms. In the only case in
. which soundings are given the net was, at its deepest, about

1,676 fathoms above the bottom.
Fav. ZEIDAK.

OYTTOSOMA HELGAB, Holt and Byrne (1908)

SR 487.—-3-9007. 51° 3¢’ N, 11° 57 W., 540 to 660 fatb.,
trawl. Temperature at 500 fathoms, 8:65° C.  Salinity

3535%/ ...

One, 244 mm., the type described in Anm. Mag. Nat.
Hist., Jamn., ’_08. : S

Fam. GOBITDAE.

CRYSTALLOGOBIUS ‘sp.

SR, 412.—15-2-07. 53° 467 30" N, 5° 36' W., soundings 52}
fathoms, townet 25-0 fathoms. Temperature at 25
fathoms 7-11°C.. salinity 24°88°/,,; at surface 7°25° C.,
35'88°/ .- .

~ 'T'wo, about 14°5 mm. witho
These little fishes are too mu
exact diagnosis of characters.
the same size, but seem to have the
mouth shorter and more oblique.
11 +19, and appear.to have been defined (in

tion) by minute black chromatophores. , : \
ar o have been generally but rather sparingly distributed

appe
S ‘ B A

ut caudal fin. . _
ch damaged to afford material for

They are very like 0. Nilssoni ab
head. rather smaller and the

02

The myomeres are about
the perfect condi-

Similar chromatopbores
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over the body ; but it is-possible that what
Pigment is merely advent

itious dark matter of extra
adhering to the Incerated skin. The ventral fing
the pectorals short, the dorsal

and amnal illegible in- fin
formula.  One of the Specimens

Excluding- the pigmentation asg doubtful, these ﬁsheé,
characters which have b

. veen preserved, cannob ba distin
with certainty from the young of C. Nilssoni, but we hg
seen a fomale, undoubtedly refe
s0 small a gire, o

Fam. COTTIDAE. .
COTTUNGULUS THOMSONI (Giinther, 1882), -

Cottunculus torms, Goode ( 1883). .
SR 494—8-0°07, 51° 59’ N, 19° 59 W
- fine-mesh net on trawl.
_ ()ne, 440 min, _ s
S.R. 506~ 12-907.  50° 34 N,10° 1% W., 661 to 672 fathoms,
Temperature at Goo fathoms. 829° ¢ Salinity
35-53.° . ' '

One, 114 mm. ]

At;lf‘ill]achqh oceurs  in deep water on both gides o"f. the North
‘ Fam. CERATIIDAE

ONELRODES MEGACEROS,

S.R. 497.—10-9-07. 51° 2'N,11° 35 W., 775 ta 795.fathoms,
0oze, trawl,

One, about 95 mm., the type described in Adnap, Mag.
Nat, Hist, Jun,, 1508, L

‘Holt and Byrne (1908).
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al History

Alcock; 1899,

seems to be black
neous origin,
are wanting, -
..I‘a}f
18 a female with ovaries filled
with apparently vipe ova, - - '

in any
guished

il Ve never
table to that species, mature ot

» 550 to 570,f_&1_:h’0ms,

- ) . . 1
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EXPLANATION OF PLATER Ito V..

Prare 1.
Seorpacna dactylopterd, 410 wm, x 4. Outline, scales somewhab
diagrammatic.
Prare 1L
Seorpaene cristulate, 504 mm. x L.

Prars TI.
The scales, which

Nice.—« Note - sur  leg -

Wig 1. Alepocephalus v

" are in part restoved,

epidermal covering.

fins they are somewh
somewhat farther on

: figure.

fig. 2. Alepocey
heen

outline.

ostraitys, 553 M. X I

ohalus Giardi,
restored -should be

are shown without ‘the natural ‘dark
On the bases of the dorsal and anal
at more pointed in outline and extend

to the rays than is shown in tho

590 min, x & The geales which have
gomewhat more pointed in

Prate IV.

Alepocsphalus Giardi.

Fig.

Fig.

1. Tavva of 205 mm., Helga,
9. Lavva of 35 mm., outline, 8

XX,
R. 327,

Bathytroctes rostratus,

Fig
S.R. 282,

Fig. b. Larv
The lines below the figares

Fig. 1.
Kig. 2.
from Vaillant.

Pig. 4. Larva of ea. 14 maim.,

- Alepocephalus macropterus, 330 mm,
Xenodermichthys socialis, 147 mm., out

3. Larva of 10 mm., S.R. 193, ‘
mens, 8.R. 224 and

from two speci

a of 32 mm., 8.R. 224.

denote the natural size.

Prare V.
% &, outline,
line, slightly altered

e

NOTE

ADDED IN PRESS.

SCORPAENIDAL.

la Mer de Nice,”

Jaquet (« Considerations sur le¢ Scorpénides de
Océanog., No. 109, 1907 [1908]) disousses the local species of
8 to the characters

Bull. Inst.
Soorpaene in great
and affinities of S\ serofa.

distinction between Scorpaena and Sebustes,
His conelusions, ho

to the last named genus.
with “our description
gupport the exclusion o

of the adult of
£ 8. dactyloptera from the Scorpacaas.

detail, and should be consulted &

He is especially interested in the generic
relegating 8. dactyloptera
wever, read in conjunction

& eristuluta, do not seem to
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Scorpaena dactyloptera.

E. W. L H. del.
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1. Alepocephalus rostratus.

halus Giardi.

2. Alepocep

G M. W. del




L. W. B. del.

1, 2, Alepocephalus Giardi.
3-5. Bathytroctes rostratus.




opterus.

lis.

1. Alepocephalus macr

2. Yenodermichthys socia






