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I. INTRODUCTION

iNcE the publication of the first portion of this work I have collected a large material of pelagic Gadus-
S young by means of the “Thor” during the season 1905. On account of the investigations on the
distribution of the larvae of the eel (Leptocephalus brevirostris) the 1905 cruise was extended from Iceland
much further southwards in the Atlantic Ocean than in previous years (right to Brittany), and I thus
had the opportunity of collecting myself the pelagic young of the more southerly Gadus-species (G. luscus,
minutus and pollachins), which do not occur at Teceland. The success was thereby gained, thal several
gaps have been filled in the developmental series of the species described in Part I. Further, I am now
able, thanks to the “Thor’s” material, to describe and figure a quite complete series of the postlarval
stages of Gadiculus argenteus, the pelagic young of which were found in great quantities in the Atlantic
Ocean to the west of the British Isles.

In the present paper I shall describe the developmental stages of various species omitted from
Part I and also give a summary, for diagnosing purposes, of all the species. Finally, I wish to mention
some divergent forms with extremely weak pigmentation of the postlarval stages of the cod, haddock and
whiting from the southern North Sea, the determination of which is more difficult than is usually the
- case with the pelagic young of the Gadus-genus.

The postlarval developmental history of the various Atlantic species of Gadus will thus have been
described and figured. It then remains to give a comparalive, morphological and systematic, review over
the earliest stages, a work 1 hope to be able to complete in a third part, which should then conclude
the systematic portion of these investigations. Lastly, the final part will contain a biological description
of the distribution of the pelagic young of the Gadus-species over the area from Iceland to the Bay of
Biscay, the area over which the investigations of the “Thor” have extended.

Reference may be made to Part I for the terminology and arrangement of the malerial. What
the present Part II contains new to Part 1 is the following: description and figures of divergent forms
with very weak pigmentation of G. callarias, aeglefinus and merlangus from the southern North Sea;
description and figures of the youngest postlarval stages of G. minutus and luscus; figures of older post-
larval stages of G. poulassou; description and figures of the complele developmental history of Gadiculus
argenteus; and an improved scheme for the determination of the postlarval stages of the Gadus-group.

Descriptive summary of the species of the Gadus-group

1. Mediolateral streak present:

1. Gadus callarias Linné 3. Gadus pollachius Linné
2. Gadus pirens Linné 4. Gadus saida Lepechin
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II. Main Group. Mediolateral streak absent. A posterolateral, transverse bar absent

5. Gadus aeglefinus Linné 8. Gadus minutus O. F. Miiller
6. Gadus merlangus Linné 9. Gadus Iuscus Linné
7. Gadus Esmarki Nilsson 10. Gadus Poutassou (Risso)

[II. Main Group. Mediolateral streak absent. One short posterolateral transverse bar present
11. Gadiculus argenfeus Guichenot

[I. DESCRIPTION OF THE SPECIES

I. Main Group (Mediolateral streak present)

1. Gadus callarias Linné, Cod

The postlarval developmental series has been fully described from typical specimens from Iceland
in Part I, and I shall therefore only mention here some divergent forms taken on a cruise made by the
“Thor” al the end of April 1905 in the southern North Sea, from Esbjerg to the Dogger Bank and [rom
there to Hull. These specimens differ from the typical in being much less pigmented. In the earliest
postlarval stages before the appearance of the m ediolateral streak the hindmost postanal pig-
ment bar (cfr. Part I, Fig. 1, p. 9) for example was quite lacking in several specimens and the remaining
pigment was much weaker than usual. A specimen showing this condition is figured here on Fig. 25.

As mentioned in Part I, the presence of this posterior bar in the small cod young is otherwise
an important mark of recognition in contrast to the green cod (G. virens) and pollack (G. pollachius)
where it is always absent, and it might be thought therefore that the absence of this bar in the cod
young from the North Sea would make the certain determination of these young more difficult. This is
not the case however, as it is just in being so weakly pigmented that the cod young differ
from G. virens and pollachius. From G virens they further differ in one or more of the following
characters:

(1) The preanal pigment, though weak like the rest of the pigment, is present, reaching in general
quite or almost to the anus. (2) 3V is relatively well developed, which is nol the case generally in
G virens.

Again, G. pollachius will probably be very easily distinguished both in the earliest and all other
stages from these weakly pigmented cod young, as very strongly developed pigment is a special characteristic
of this species, in which also as in the green cod the postanal pigment ends more abruptly posteriorly.

In the postlarval stages a little older, when the mediolateral streak has appeared, the weak
pigmentation of the cod young from the southern North Sea offers no special difficulties to their distinction
from G. virens and G. pollachius, which in these stages are very strongly pigmented. With regard to the
distinguishing characters, see the descriptions in Part . Two specimens of respectively 8'/z and 12 mm.
are represented here in Figs 26 and 27. They are quite easily distinguishable from G. virens and pollachius,
the only other species that can come in question when it has once been decided from the presence of
the mediolateral streak that they belong to the 1st Main Group'. The mediolateral streak may also, like

! The young of Gadus virens did not occur however along the line across the southern North Sea. Nor do they occur
in the inner Danish waters, where the very weakly pigmented cod young are also to be found.
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the remaining pigmenl, be extremely weak and sometimes consist of only a few weak chromatophores in
the median line, but it never seems to be quite lacking, so that even the least pigmented specimens can
thus by means of the pigment be distingnished from the species of the 2nd Main Group, of which G.
aeglefinus and merlangus commonly occurred together with the cod young in our hauls along the line
Eshjerg—Dogger Bank—Hull.

Weakly pigmented cod young, such as the foregoing from the southern North Sea, I have only
known hitherto from the inner Danish waters. In the northern North Sea, Skager Rak, at the Fearoes
and Iceland I have never seen them so weakly pigmented, and it was by no means all our specimens of
cod young from the southern North Sea that were so extremely weakly pigmented, nor similarly all our
specimens from the inner Danish waters.

2. Gadus virens Linne, Green Cod

I have nothing new to add concerning this species to whal has been given in Part I. All the
specimens | have seen, from the northern North Sea, Norway, the Fwmroes and Iceland were strongly
pigmented and very easy to distinguish from the cod.

3. Gadus pollachius Linn¢, Pollack

In 1905 the “Thor” look pelagic postlarval specimens of G. pollachins in the strails belween Lhe
Hebrides and Scotland. These specimens brought nothing new of systematic importance; the fresh specimens
I thus had the opportunity of examining showed however, that the pigment both on the body and the
fins was quile as pronounced as that figured in Part I, Pl. I, Fig. 26—29 from specimens from the English
Channel which had lain in spirit for several years.

4. Gadus saida Lepechin, Polar Cod

Pelagic specimens of the polar cod have not been taken since the publication of Part I

II. Main Group (Mediolateral streak absent. No posterolateral transverse bar)

1st Subgroup (end of tail not pigmentless)

5. Gadus aeglefinnus Linné, Haddock

Many pelagic postlarval young of the haddock, the greater number of which were more weakly
pigmented than those from the northern North Sea, west of Scotland, Fweroes and Iceland, were also
taken at the same stations in the southern North Sea (line: Esbjerg--Dogger Bank—Hull) where the very
weakly pigmented cod young already mentioned were found. Two specimens are represented here in
Figs 17 and 18 and the pigment may be even weaker than in these two. Thus the postanal ventral
pigment may be quite absent. These small weakly pigmented haddock young are however easily
distingnished as a rule from G. merlangus with which they are often found: (1) by the absence of
preanal pigment, which I have never found absent even in the least pigmented whiting young, (2) by
the presence of the characteristically haddock anterodorsal pigment, which seems to be the last to
go in the haddock, (3) lastly, the abdominal pigment is as a rule distinctly more developed in the haddock
than in the whiting. In the postlarval stages a little older the haddock young are easily distinguished
from the whiting by the early development of the ventrals and the unpaired fins, by the form and relative
positions of the fins and so on, as has been described and figured in Part I

!
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6. Gladus merlangus Linné, Whiting

As mentioned, a large number of small weakly pigmented whiting young were taken in the
southern North Sea at the same stations as the cod and haddock young. Many of these, one (8'/2 mm. in
length) is represented here in Fig. 24, lacked entirely or almost entirely the postanal dorsal pigment, so
that of the whiting’s normal pigment little else remained bul the preanal pigment and the postanal ventral.
These whiting young were, as mentioned, distinguishable from the haddock young especially by the
possession of preanal pigment. They are distinguished from the young of G. Esmarki, which however
did not occur in the southern North Sea with the whiting, by the smaller and more numerous postanal
ventral chromatophores, which do not have the pronounced stellate form characleristic of the chroma-
tophores of G. Esmarki and G. minulus, nor are they arranged in a bifurcate row as in these species (cf.
Plate Fig. 19a and Part I, Pl. II, Fig. 2a and Pl. IlI, Fig. 1a).

7. Gadus Esmarki Nilsson, Norway pout

I have nothing to add to the description of the postlarval stages of this species already given in
Part I and to what will be said here in describing the youngest stages of G. minufus. It is mentioned
in Part I, p. 40 that Gadus Esmarki (which has been considered a comparatively rare or at least very
local species) was extremely numerous at the south and west coasts of Iceland and in the Skager Ralk,
and in the northern part of the North Sea T. W. Furron found (adult) specimens in thousands'. I can
now add to this, that the pelagic young also occurred in very large numbers in the northern part of the
North Sea. Thus many hundreds of postlarval specimens were taken per haul (Y2 hour) on the “Thor’s”

Journey from Aberdeen to Bergen in the beginning of May 1905, and they also proved to be very common

at the Faeroes.

8. Gadus minutus O. F. Miller, poor cod

Only the somewhat older postlarval and the young stages were described and figured in Part I.
During the cruise of the “Thor” through the English Channel in June 1905 we succeeded however in
oblaining material of the youngest postlarval stages also, a description of which I may give here.

Description

6> mm. The posterior part of the notochord is strong but already at this length is not quite in the
same line with the front part. The free portion of the end is longer than half the distance from its lip
to the posterior margin of the caudal fin. Above and below the caudal fin shows very distinct interspinous
rays and also the developing fin-rays, but the central portion of the fin still lacks rays. Distinct beginnings
of the interspinous regions are also to be seen in A' and A? as in D? and D? (in D' they are but weak);
they appear as folds which (in contrast for example to G. luscus and Poulassou) are very low and long.
The form of the body is very slender and tapers quite unusually evenly from the snout to the tip of the
tail. The dorsal and ventral outlines of the front part of the body are peculiarly straight and
parallel and the mandible is almost quite vertical in relation to the longitudinal axis and the snout
short and very blunt. The eyes are specially large and strongly convex. The pectorals are fan-shaped
without true rays, and traces of the ventrals can not yet be seen.

The pigment resembles that in G. Esmarki and is on the whole weak. The preanal pigment
consists of a few small stellate chromatophores. A few stellate chromatophores are present on the neck.
The abdominal pigment is weak. The postanal pigment consists of large and distinct branched stellate
chromatophores closely resembling in form those of G. Esmarki. The ventral row is composed of very

'T. W. Furron: 19th Annual Report of the Fishery Board for Scotland 1901, p. 282,
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closely placed chromatophores, which extend from the anus to the beginning of the interspinous region
in the caudal fin. Seen from the ventral aspect (Fig. 19a) the ventral pigment row is already bifurcate
anteriorly just as was described for G. Esmarki in Part I In the present specimen the ventral row
consisted of ca. 9 unpaired and ca. 6 paired chromatophores. The dorsal pigment is more dispersed than
the ventral, especially in front, and the anterodorsal chromatophores are weaker and more separated than
the posterodorsal. About 8 well-marked posterodorsal chromatophores were present.

7/, mm. What has been said above on the form of the head and body, position of the mandible
and size of the eyes still holds. The end of the notochord is fairly strongly bent upwards and rays are
present in the greater part of the caudal fin. The interspinous regions in the dorsal and anal fins ave
more distinet than before, but no signs of rays are yet present and the embryonic fin is broad. The
anus lies under the anterior edge of the incipient D?.

The pigment is the same as before in the main and but little conspicuous on the whole. The ventral
row is also more dispersed than in the previous stage. This has come to pass through the anterior
anteroventral chromatophores moving a little more towards the left, whilst the succeeding anteroventral
chromatophores have moved a little more to the right side. A preanal row is present, reaching almost

to the anus.

81, mm. The form, position of the jaw and size of the eyes are essentially as in the foregoing
stages. Rays are now present everywhere in the caudal fin and the end of the notochord is strongly
bent upwards and already somewhat reduced. The interspinous regions in the dorsal and anal fins are
still very long and low (narrow). Rays are beginning to appear in these fins (ca. 8 in A!, ca. 8 in A%
ca. 10 in D3, ca. 13 in D%, ? in D'). The embryonic fin has become very low. The ventrals appear as
low, wart-like processes.

The pigment is weak on the whole. Some few occipital and preanal chromatophores are present.
Of the postanal pigment there is only a few scattered posteroventral and posterodorsal chromatophores,
both the anterodorsal and anteroventral pigment being absent in the specimen figured. In other cases
however the ventral row was more complete (as in Fig. 22).

91> mm. The form still tapers unusually evenly from in front backwards. The snout is very
short and blunt, and the eyes are very large and strongly convex. The end of the notochord is extremely
slender and much bent upwards. The length of its free portion is only ca. */a—"/5" of the distance from
its tip to the posterior margin of the caudal fin. The latter is narrow and slender. The embryonic fin
is low, but the fins are not yet separate. Most of the rays in the dorsal and anal fins reach out to the
margin of the embryonic fin. The following number of rays was counted: A' ca. 17, A? ca. 16, D? ?,
D® ca. 13, D' 2. D! is already very distinctly separated from the others. The ventrals have increased in
length but are still wart-like. The anus lies almost under the interspace between D! and D*.

The pigment as in the previous stage is on the whole not very conspicuous. The preanal pigment
consists of distinct stellate chromatophores and reaches almost to the anus. About 6 very large branched
chromatophores are present on the occiput. The abdominal pigment is weak and for the most part
not on the surface. In the postanal pigment there is a complete row of large branched ventral chrom-
atophores (or more correctly 2 rows, the originally marginal row having divided into two ventrolateral,
each consisting of 12—13 chromatophores). The row extends backwards from the anus almost to the
beginning of the caudal fin. A single or two small chromatophores are also present at the end of the
tail. The dorsal row is incomplete in front. It consists of ca. 8 posterolateral chromatophores of similar
appearance to the ventral but a little smaller.

Fig. 20

Fig. 21

Fig-22



Fig. 23
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16 mm. The body is thick in front of the anus, but yet very evenly tapering posteriorly towards
the end of the tail. The height at the caudal peduncle (i. e. at the beginning of the caudal fin) is very
small, so that the body seems as if it were slightly contracted at this place. The eyes are very large
and prominent, quite standing out of the sockets. The snout is unusually short and blunt and the
mandible has still a markedly vertical position (i. e. it forms a large angle with the longitudinal axis).
The caudal fin is slender and its posterior margin slightly concave. The end of the notochord is quite
reduced. The unpaired fins are quite separate and the embryonic fin has disappeared. The following
number of rays were counted: D! ca. 11, D?* ca. 18, D® ca. 19, A! ca. 25, A® ca. 21. Pigment is quite
absent from the fins. All the fin rays are brittle. D! is relatively well-developed, and is already higher
than the other dorsal fins. The ventrals are still short, between '/s and /s of the diameter of the eye.
The anus lies under the interspace between D' and D*.

The pigment is essentially as before and on the whole not conspicuous. The preanal row is
weak, but yet present. There are now considerably more occipital chromatophores. Postanally there is
a ventral row of ca. 12 branched chromatophores, which reach from the anus to the beginning of the
caudal fin. (On account of its position a little up on the side this row should rather be called ventro-
lateral). Anterodorsal chromatophores are wanting, but on the other hand a short row of well-separated
posterodorsal branched chromatophores is present. ‘

It is unnecessary to describe further stages here, especially as the older have already been described
and figured in Part I. . An examination of the youngest postlarval stages mentioned here shows that the
opinion expressed in Part I is fully borne out, namely, that G. minutus stands in no way specially near
to Gadits luscus nor does it represent the early stages of this species. On the contrary they are extremely
different in their developmental histories and any desire to place them together has therefore been quite
in error. On the other hand, it has proved that G. minutus has its nearest and obviously close relative in Gadus
Esmarki, a form which up to recent years has not been very well known by the ichthyologists of Middle Europe
and Great Britain but is nevertheless exceedingly common in the northern North Sea, Skager Rak, at Scotland,
the Faeroes and Iceland. It is therefore not the two species G. minufus and G. luscus that are difficult to
distinguish, the difficulty lies in separating G. minutus from G. Esmarki, and a little more may therefore
be said about the matter. In pigmentation G. Esmarki and minutus resemble one another so very closely,
that I cannot point out any difference of importance, though the pigment in the former is perhaps more
pronounced than in the latter. They both belong to the “palest”, i. e. the least pigmented of the Gadus-
young, in which the lateral aspects remain very long without pigment, and they are both remarkable,
as contrasted with the remaining species, in having very large stellate branched chromatophores, the
postanal ventral pigment especially consisting of these. Both species further belong to the group in which
the postanal pigment continues, gradually decreasing in strength, to or near to the end of the tail.

The difference between the postlarval stages of the two species lies in the following:

1. The eyes are considerably larger and more convex in G. minutus than in G. Esmarki.

9. The snout is shorter and blunter in G. minutus than in G. Esmarki, the mandible is more vertical
(in relation to the longitudinal axis of the fish) and the dorsal and ventral outlines of the foremost
part of the body are more parallel and straight.

3. The end of the notochord is bent upwards and reduced at a much smaller total length in Gadus
minulus than in G. Esmarki; just as the fins are laid down and are developed at a much smaller
total length in G. minutus (cf. the description in Part I, p. 41—42 of a G. Esmarki of 8'/» mm. with
the description given here of a G. minutus of the same length, also Part I, PL. III, Fig. 2 with the
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present Fig. 21). Thus the last formed of the unpaired fins, namely D!, is also developed earlier
and earlier becomes higher than the other dorsal fins in G. minufus than in G. Esmarki.

4. The somewhat older postlarval stages of the two species are distinguished, as mentioned in Part I,
both by the number of fin rays (especially in A? and by the form of the body, the latter in
G. minufus being considerably thicker anteriorly (though tapering evenly posteriorly) than in
G. Esmarki.

Verification of the determinations

This was extremely easy, especially as the early postlarval stages described here, both in pigment
and other features, were quite continuous with the developmental series beginning with stages of 11'/; mm.
described in Part I.

Occurrence within the region investigated by the “Thor”

Pelagic specimens were found by the “Thor” only in the English Channel (at the end of June),
but young bottom stages also occurred in the southern North Sea.

The distribution of the postlarval stages of G. minutus and Esmarki is of greal interest, as these
two nearly related species are very unevenly distributed within the region investigated by the “Thor”, in
which they so to speak mutunally exclude one another to a certain extent. Thus G. minutus is absent from
Iceland, where G. Esmarki is exceedingly common, and on the other hand G. minufus is common in the
English Channel and southern North Sea, where the pelagic stages of G. Esmarki were not found atl all.

2nd subgroup (end of tail pigmentless)

9. Gadus luscus Linné, Pout or Bib

Of this species also the 1905 cruise of the “Thor” has brought us the youngest postlarval stages,
which were wanting in the description of the developmental series in Part I

Description

4'> mm. The body-form shows nothing unusual.

The notochord is quite straight. There are slight traces of interspinous rays below and above in
the caudal fin, but indications of rays and interspinous rays are elsewhere quite wanting. The pectorals
are fan-like folds of skin without traces of rays. The eyes are large.

The pigment is well-developed and very characteristic. The preanal pigment consists of a
well-marked row of chromathophores reaching to the anus. The abdominal pigment is also strong.
Occipital pigment is present. The postanal pigment is conspicuous and consists of a dorsal streak, which
reaches from about the pectoral region barely to the middle of the postanal portion of the body and is
well-marked posteriorly, as also of a ventral streak which extends right from the anus as far back as the
dorsal streak or even a little further. The sides are otherwise without pigment, likewise the end of the
tail, which, as the dorsal and ventral streaks end very abruptly posteriorly, stands out in sharp contrast
to the remaining part of the body.

Y4« mm. The characteristic short and high body form of this species begins already to appear,
though it is still far from being so prominent as it becomes later. Thus the body especially in front of
the anus is relatively high. The end of the notochord is already somewhat bent upwards, and traces of
rays are present over the whole caudal fin. The interspinous regions are now marked off, very distinctly
in A* D? and D* but they are also distinct in A' and D! These interspinous regions have a very

Fiskeri IL 2. o

Fig. 13

Fig. 14



Fig. 15

Fig. 16
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characteristic appearance, being (as in G. Poutassou, cf. Part], p.59) unusually high and short as well
as very opaque. Their form is almost triangular the front margin being high and nearly verlical. As they
are particularly high and dense in D?® and A®%, this causes the body to appear very suddenly reduced from
D? and A? posteriorly towards the end of the tail. A few, short but fairly distinct traces of rays are
present in the dorsal and anal fins except in D' where they are still undeveloped. The embryonic fin is
still broad everywhere. The ventrals appear as small tiny warls in front of the pectorals. The anus lies
almost under the beginning of the interspinous region in D2

The pigment is more developed than in the first described stage. The preanal and abdominal
pigments are distinct as also the occipital. The dorsal and ventral streaks are well-marked; they reach
to a little behind the beginning of D? and A% In addition to these two streaks there is now some dorso-
and ventrolateral pigment composed of large stellate chromatophores. Posteriorly this pigment reaches
as far back as the streaks. The mediolateral region is still free of pigment. As previously, the ventral
streak reaches quite as far back as the dorsal or a little further (in contrast to Gadus Poutassou), and as
the pigment ends abruptly posteriorly the end of the tail is still in sharp contrast to the remaining
portion of the body. The contrast is increased by the absence of the yellowish tinge on the end of the
tail which is present on the front part of the body and which comes from small yellow chromatophores
to be detected in the living specimen between the black both postanally and on the occiput.

11 mm. The body is now conspicuously short and high both in front of and behind the anus,
and narrows suddenly behind the last dorsal and anal fins. The eyes are large. The end of the
notochord is greatly reduced (very slender) and much bent upwards. The caudal fin is narrow and almost
straight posteriorly. The following number of rays could be counted: D! ca. 9, D? ca. 17, D? ca. 19,
Al ca. 24, A? ca. 20. The embryonic fin is still fairly broad between the hindmost dorsal and anal fins.
Whilst the interspinous regions in D? and D*® are distinctly separate, those in A' and A? join on to one
another almost without a break. The ventrals have grown beyond the wartlike stage and are in front of
the pectorals. The anus is under the end of D

The pigment is essentially as in the previous stage. The dorsal and ventral streaks, the latter
reaching a little further back than the former, do not yet reach to the middle of D? and A% Pigment
is absent from the fins.

13 mm. The form of the body is very short and high both in front and behind the anus and
narrows sharply towards the end of the tail. The notochord is almost quite reduced (extremely slender).
The eyes are of considerable size. The caudal fin is slender and long with an almost straight posterior
margin. The embryonic fin can still be noticed but is only broad between A' and A? and D? and D2
The following number of rays were counted: D! ca. 11, D? ca. 19, D? ca. 20, A! ca. 31, A*® ca. 21 (or rather
Al | A? —ca.52 as it is difficult to determine with certainty where A' ends and A*? begins). The fins
are still for the most part without pigment; yet a few linear black chromatophores can be noticed in the
posterior part of A' between the fin rays at the place where a black patch of pigment arises later (cf.
Part I, Pl III, Fig. 20—24). The venirals are between !s and !/ of the diameter of the eye. D! is
already higher than the other dorsal fins. The anus lies under the second half of D!. The pigment is
essentially as before. The preanal row is still distinet and reaches to the anus. Both the dorsal and
ventral streaks are very well-marked but do not yet reach to the middle of D* and A*. The ventral
streak extends right from the anus and reaches a little bit further back than the dorsal. A great deal of
pigment is now present on the lateral aspects as far back as the dorsal and ventral rows reach, and this
pigment consists of distinct stellate chromatophores. Posteriorly, the pigment still ends abruptly towards
the colourless end of the tail.

With the developmental stages described here and in Part I, the series of postlarval stages of
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Gadus luscus is complete. The discovery of the earliest postlarval stages in 1905 has been of essential
importance for understanding the development of the pigment and other strucher al features. The species
which G. luscus in its earliest stages resembles most and the only one with which it could be confused
is G. Poutassou, both species being remarkable for the well-marked dorsal and ventral pigment streaks
ending very abruptly posteriorly. It is specially in the very early stages, when G. luscus has not yet
assumed ils later so characteristic short and high form, that it closely resembles G. Poutassou, as also in
the characteristic high and short (triangular) form of the interspinous regions. Nevertheless they are
always easily distinguished by means of the following features.

(1) The eyes are larger in G. luscus than in G. Poulassou.

(2) The preanal pigment is well-marked in G. luscus where it forms a row reaching to the anus,
whereas it is weak in G. Poulasso.

(3) The postanal ventral streak in G. luscus extends right from the anus and quite as far as or a
little more posteriorly than the dorsal. In G. Poutassou it first begins a little way from the
anus (so that anteroventral pigment is absent) and does not reach so far back as the dorsal streak.
The features mentioned under (2) and (3) stand in connection with the fact, that the pigment on

the ventral aspect is on the whole more developed in G. luscus than in G. Poutassou, and the two species
are thus similarly related to another as respectively Gadus callarias to G. saida and G. pollachins to
G. virens.

Verification of the determinations

With the somewhat older postlarval stages as described in Part I to hand, it was evident that the
young slages found by the “Thor” belonged to this species, with its characteristic postanal pigmenl and
peculiar short and high body-form.

Occurrence within the region investigated by the “Thor”

The postlarval young of Gadus luscus were only taken by the “Thor” (in June 1905) in the English
Channel (and a single specimen off the coast of Holland) the only regions from which these stages are as
yel known.

10. Gadus Poutassou (Risso), Poutassou

On the 1905 cruise a very large material (some hundreds of specimens) of all postlarval stages of

G. Poutassou was taken in the Atlantic Ocean. Part I contains a complete description of the developmental
series of this species based on this and earlier years’ material. But only the younger stages are figured
in Part] and I use this occasion therefore to give figures, partly of the older postlarval stages not included
in Partl, partly of some younger stages (Figs 28, 29, length respectively 8 and 14 mm.) as the 1905 cruise
brought in better and larger material of these than I had at my disposal when the figures to Part I were
made. The following stages are therefore figured on the present Plate.

8 mm. This stage shows the difference in pigment and form between G. Poutassou and G. luscus
(cl. Fig. 14).

14 mm. The figure clearly shows the form of the interspinous regions and the large interspace
between D? and D? which is so characteristic of this species.

2l mm. The specimen figured here is described in Part I, p. 60 (in the Danish edition, p. 72).
25%: mm. This specimen is also described in Part I, p. 60 (Danish edition, p. 72).

32 mm. This is also described in Part I, p. 60—61 (Danish edition, p- 73).

Fig. 28

Fig. 29

Fig. 30
Fig. 31

Fig. 32
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The investigations of the “Thor” in 1903—1905 have shown thatl the postlarval young of Gadus
Poutassou are common in the Atlantic Ocean in the region from south of Iceland to south-west of the
Feroes and British lsles lo off Brittany, that is, as far south as the investigations in those years
extended. To the places mentioned in Part I, p. 61—62 where the specimens were found in 1903 and
1904 I may add here the most important places where they were taken in 1905.

Stat. Sitiatinn Depth Meters | No. of ;*)e:"’fth e
No. in meters wire out ‘ specimens Lokl
minm.
58 63°07'N, 16°12°W 1475 30 } 1 ca. 11
» » . | » 65 | b » 12—14
60 61°50'N, 11°38' W 1110 2b 6 » 6—9
» » ’ » 65 45 » 5—15
» » 1 » 1000 2 » 10, ca. 20
61 61°11'N, 11°00"W 963 26 34 » b5—25
» » . » 65 12 » 10—30
» » » 900 9 »  5—11
62 60°43'N, 10°42°'W 210 25 1 » 10
63 59949°'N, 8°58W 1150 26 69 » Bb—15
» » » G5 20 | » 5—30
» | » » 1200 1 ‘ %, 12
. Ly 895 256 ca. 150 »  6—30
G4 59° 17 N, T7°29W { i a5 37 y 9_39
» » » 1000 G » 8 25
65 58°45'N, 6°26'W 100 25 1 » b
G6 58°07'N, G6G°10°W GO (1) 2 " » 12,ca. 15
70 57°45'N, 9°57 W 1150 26 4 » 30
» » » 65 ' ik | » 18
72 57952'N, 9°53'W | 1020—1490 25 3 | » 20—42
» » » 66 179 » 20—4b6
» » » 100 14 » 2868
» » » 200 5 »  4—25
» » » 300 8 » 16—46
3 56°56'N, 9°22'W [ 1180—1390 100 G » 30—50
T4 56°00"N, 9°32°W | 1040—1520 200 ) » 30
» » » 300 1 » 3b
6 55°56'N, 9°40'W | 13901405 300 | 1 » 45
81 51°32'N, 12°03' W 960—1420 300 1 » 53
89 47°33'N, 7°40'W 500 300 2 » 150
116 58°46'N, 0° TW 140 350 if » 45

The three years’ invesligations show: (1) that the young of G. Poutassou are born over greal
depths and not in shallow waters near the coasts like the other Gadus-species, (2) thal G. Poutassou is a
true Atlantic form, which has its home and reproduces in the true Atlantic waters west of the Iceland—
Fzroes—Scotland Ridge and west of the British Isles. It was only in those regions and not more northerly
than ca. 62 N.L. that the youngest and early stages were found, though the older developmental stages
are common both in the Skager Rak and in the northern North Sea, to some extent also in the Norwegian
Sea. In G. Poulassou we thus have an interesting example of a species which at certain stages of its
life-history can be found in quantities in waters where it does not reproduce, and it gives us along with
the recently discovered young of the fresh-water eel (Anguilla vulgaris) the first example of a species
whose breeding-centre is in the true Atlantic Ocean to the west of Great Britain.
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[lI. Main Group. Mediolateral streak absent. One very short posterolateral
‘ transverse bar present

11. Gadiculus argenteus Guichenot, Silver cod

Principal literature and figures:

Larval stages: undescribed. Postlarval stages: undescribed. Young stages: Hour & CaLperwoon (1895, p. 435);
Jons. Scumir (Part 1, p. 64—66, PL III, Fig. 25).

Description

4 mm. The body is very short and plump, the preanal part being so extremely heavy in appearance
that the species at this stage reminds one of the tiny Onos-young. The notochord is quite straight. The
embryonic fin is broad. Distinct signs of the interspinous region are not yet to be seen in the caudal
fin, where there are only embryonic rays, nor are there the least traces of the interspinous regions at the
parts where the dorsal and anal fins develop later. The pectorals are fan-shaped without rays.

The preanal pigment is distinct but is far from reaching to the anus and in other specimens it
is weak. The abdominal pigment is fairly well-developed but for the most part not superficial. A few
chromatophores are present on the supraorbital and postoccipital regions as also on the snout and under jaw.
The postanal pigment is extremely characteristic and consists only of a single very short and deep-
black cross bar, which is situated a little behind the middle of the postanal portion of the body. The
bar consists of a dorsal and a ventral portion, the part between being without pigment. The dorsal part
is as a rule more developed than the ventral. Otherwise postanal pigment is quite lacking.

o mm. The body in front of the anus is still very plump. The notochord is quite straight. Very
slight traces of the interspinous regions can be seen below and above in the caudal fin. The embryonic
fin has begun to be a little opaque al the part where the rays appear later but these are not yet laid
down. The pigment is essentially as in the previous stage, but there is now a lateral portion between
the dorsal and ventral parts of the postanal bar.

5'/2 mm. The body is still very plump in front and the notochord is quite straight. The inter-
spinous regions in the caudal fin are a little more distinct than before; also the opaque part in the caudal

fin is more apparent but rays are nol yet formed. In D? and A? there are very low signs of the inter-.

spinous regions.
The pigment is essentially as before. The postanal bar lacks here the ventral part but this is
present in other specimens.

6 mm. The body is still very plump, and the notochord is also almost quite straight. The
interspinous regions in the caudal fin are distinet and the formation of rays has also begun. Further the
interspinous regions are distinct in D* and A? also in D? and A! and can even be detected in D!. There
are as yel no signs of rays however in the dorsal and anal fins. The interspinous regions are characteristic-
ally short and high. The anus lies under the beginning of the interspinous region in D2,

The preanal pigment is distinct but does not reach to the anus and may be weak in other
specimens. With exception of the short bar there is no postanal pigment.

7'/« mm. The body is still very plump and short. Development is otherwise considerably more
advanced than in the last stage. The end of the notochord is already considerably reduced and a
little bent upwards. Rays are present in the greater part of the caudal fin. In A? there are ca. 8, in
Al ca. 9 traces of rays yet not very distinct. In D?® there are ca. 9, in D? ca. 5 traces of rays but these
are not clearly marked off in D!. The interspinous regions (especially in D?) are very high especially in

i

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5



Fig. 6

Fig.7

Fig. 8

Fig. 9

Fig. 10
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front. The ventrals can just be detected as very small and wart-like processes. The embryonic fin is
still very broad. The anus lies under the beginning of D?.

The pigment is essentially as before, The abdominal pigment is very well-marked, as also the
pigment dorsally behind the occipital region.

9 mm. The body is still very short and plump. The end of the notochord is greatly reduced
and bent upwards, and rays are now everywhere present in the caudal fin. The embryonic fin is low
opposite the inlerspaces between the developing fins. The following number of rays could be counted:
Al ca. 14 (the last 3 small), A* ca. 13, Dt ca. 6, D? ca. 9, D? ca. 12. The anus lies a little in front of D*.
The ventrals are wart-like. The pigment is as before.

10 mm. The body is still very plump. The end of the notochord is now very slender. The fins
have about the same number of rays as in the previous stage. The ventrals are now longer. The anus
lies a little in front of D

The pigment is very well-marked in the specimen figured. The postanal bar is specially conspicuous
and consists of large stellate chromatophores; otherwise there is only a single anteroventrolateral chroma-
tophore behind the anus. The supraorbital and postoccipital pigments are well-marked; from the latter
a streak of pigment extends backwards dorsally almost to the end of D'.

13 mm. The body is plump and reminds one not a little of the haddock. The end of the
notochord is now quite reduced. The following number of rays could be counted: A!' ca. 16, A? ca. 17,
D! ca. 7—8, D? ca. 12, D? ca. 12—13. The rays are thick but very brittle. The fins are now separated.
The anus lies under the end of D*.

The pigment is as before, and is quite wanting postanally except for the still very prominent
posterolateral bar.

Concerning the pigment in the living condition it may be said that the eyes, the size of which is
considerable, are a dark-blue, almost black with weak silvery lustre. A little yellow pigment is present
on the occiput and the lateral aspecls of the abdomen have a reddish tinge. Postanally there is no
coloured pigment.

153« mm. The body form is plump but yet tapering more evenly posleriorly than in previous
stages. The caudal fin is slender and almost straight posteriorly. The following number of rays could
be counted in the dorsal and anal fins: Al ca, 18, A? ca. 18, D! ca. 10, D* ca. 12, D# ca. 18. The ventrals
are now long equal at least to the diameter of the eye.

The pigment is essentially as before. Pigment has begun to spread out forwards [rom the ventral
portion of the posterolateral bar along the base of A?, reaching forward almost to its beginning. A single
dorsal chromatophore is present opposite D?, but otherwise there is no further postanal pigment.

91 mm. The body is heavy in front but tapers evenly posteriorly. The caudal fin is slender,
with almosl parallel upper and lower margins and almost square posteriorly. The anus lies under the
posterior third of D'. The eyes are very large with a diameter of ca. 13/+ mm. The ventrals are long
and pointed and reach more than halfway to the anus measured from their base. They are very often
broken. The following number of fin rays could be counted in the unpaired fins: A' ca. 14, A* ca. 16,
D! 9, D? ca. 10, D? ca. 15.

The pigrhent now shows characteristic differences from the previous stage. The anterodorsal
pigment extends backwards and thus joins on to the dorsal portion of the postanal bar which has grown
forwards. With exception of this bar and a little in front of it the ventral aspect is still free of pigment.
The chromatophores in the bar are large and stellate. Viewed from above the dorsal pigment is seen
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to be collecting into groups: No. 1 at the beginning of D!, No. 2 at the beginning of D%, No. 3 which is
weak almost midway between D? and D3, No. 4 at the beginning of D3, No. 5 on the place of the original
bar, that is, opposite the end of D®. The end of the tail is still quite unpigmented as also the lateral

aspects in front of the bar.

29 mm. The body is very heavy anteriorly, but tapers evenly (wedge-shaped) towards the tail.
The caudal fin is slender and fairly narrow; posteriorly it is almost square across or perhaps slightly
concave. The following number of rays could be counted: A' ca. 16, A? ca. 15, D' ca. 10, D* ca. 12, D? 2.
The ventrals are now much longer than the diameter of the eye (which is ca. 2%/ mm.) and reach quite
to the anus. This lies under the posterior third of D'. The pectorals are considerably narrower than
before and are fixed very low down. Pigment is lacking in the fins.

The pigment is more distinct and more developed than before. This is also true of the dorsal grouping
which is much more distinct (cf. Fig. 11a). The pigment group No. 3 is still relatively weak. The end
of the tail also is now pigmented. There is further some anteroventral pigment and the original bar is
therefore no longer so exceedingly prominent as before though still very conspicuous, as the chromatophores
forming it are very large and the lateral aspects otherwise are for the most part lacking in pigment.

36 mm. The body is still very heavy (thick) in front but tapers evenly posteriorly. The charac-
teristic pits on the head which characterise this species can be easily recognised at this stage. The eyes
are now very large, quite 3!/ mm. in diameter and larger than in any Gadus-species of the same
length (Gadiculus is a deepwater fish). The following number of rays could be counted: A! 16, A% 15,
D! ca. 9, D? ca. 12, D? ca. 16, the caudal fin 42—-43. The venirals are long and pointed and reach beyond
the anus, which lies under the last third of D!, but like the other fins of this species they are fragile
and break easily (this affects the specimen figured in Part I, PL III, Fig. 25). Pigment is absent from the
fins. The caudal fin is narrow and almost straight posteriorly. A' and A® have about the same length
at their base.

The pigment is the same as previously but more pronounced. The original bar is still clear and
the greater part of the lateral aspect lacks pigment as before.

This stage is one of the largest we have taken. It was still pelagic. At a length of about 4 cm.
however Gadiculus gives up its pelagic mode of life and becomes a bottom-fish in deep water (cf. the
bottom-stages described in Part I).

Material

The collection of Gadiculus argenleus is very rich and contains over a thousand postlarval specimens
in all stages of development taken in the Atlantic Ocean on the stretch [rom the Feeroes to off the south-
west of Ireland.

Verification of the determinations

This was extremely easy as Gadiculus argenfens was the only species belonging to the Gadus-group
whose postlarval stages had not previously been described in Part I of this work. Further the number
of fin-rays was decisive (cf. Part I, p. 53) and finally the very characteristic posterolateral pigment bar
which was already shown in Part I to be present in the hottom-stage of 42 mm. long showed that
this was the only species in question. From the quite small postlarval stages taken in 1905 we see
further that only the most posterior of the 5 pigment-bars mentioned in Part I p. 65 is primary (i. e.
present in the earliest stages). The others are only developed at a length of about 2 em. As shown
in Part I the bar-arrangement disappears later but may still be detected in specimens of ca. 7 em.
in length.

Fig. 11, 11a

\,’f

Fig. 12
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Occurrence within the region investigated by the “Thor”

The distribution of the pelagic young of Gadiculus argenteus agrees for the most part with that
of the pelagic young of G. Portassou. The most important places where it was taken are shown in the
following list.

Stations! where the pelagic young of Gadiculus were taken 1905:

Stat. Meters Numbers of |  Length Stat. Meters Numbers of Length
No. wire out | specimens in mm. No. wire out specimens in mm.
\
60 65 16 5—8 w | w0 | om 8—15
» 1000 2 5H » 300 [ 79 5—20
61 25 16 6—14 5 300 | 13 6—20
» 65 5 4—12 76 200 | 3 G, 18, 26
» 900 12 o =9 » 300 76 5—23
63 25 1 ‘ 11 81 200 ' 1 11
» 65 29 5—11 » 300 23 8—30
» 1200 4 5—8 82 200 3 16—20
62 | 25 14 | 4—10 »o 300 G 6—10—22
> | 65 4 5—12 » | 800 1 15
» 1000 24 5—13 86 65 1 25
65 65 3 4—9 121 500 3 30
70 G5 20 5—16 122 65 1 8
71 300 33 5—156 » 125 5 47
» 1500 11 3—bH 123 65 3 5
2 200 386 6—20 » 200 1 12
» 300 308 5—20 129 500 2 12
» 600 43 65—20 164 65 2 8, 18
» 1500 41 5—156 165 100 2 12, 30
73 100 It ‘ 8 167 260 1 ca. 25
» 260 11 |  6—26 » 300 1 36
» 300 147 8—22 |

The pelagic young of this species have been found distributed in the Atlantic Ocean from
ca. 63° N.L. and southwards west of the British Isles as far as off Brittany (the investigations of the
“Thor” did not extend further south than this), but almost exclusively over great depths only (about
the 1000 m. curve or even deeper). Gadiculus must therefore also be called a true Atlantic species,
which has its true centre outside Northern Europe in the Atlantic Ocean west of the Iceland—Fzeroes
Ridge and the British Isles, even though its older stages may also occur in the Skager Rak and northern
North Sea. So far it resembles G. Poufassou in its biology, but it differs from this species, which is
entirely or partly a pelagic species, by being a true bottom-form normally belonging to deep water
and frequenting greater depths than the Gadus-species, as is shown also by its very large eyes.

! With regard to the situation and depth at the stations. see list on the distribution of the postlarval young of Gadus
Poutassou, p. 12. Further have to be mentioned: St. 71, 57°47'N., 11°33'W.; depth, 1985 meters. St. 76, 56°00'N., 9°57'W.; depth,
2050 m. St. 82, 51°00'N., 11°43'W.; depth, 840—1400 m. S$t. 86, 49°14'N,, 8°45'W. ; depth 95 m. St 121, 61°31'N., 0°39'W.; depth,
196 m. St. 122, 59°48'N., 1°23'W. ; depth, 85 m. St. 123, 60°15'N,, 2°38'W.; depth, 157 m. St. 129, 62040'N., 8°43'W.; depth, 512 m.

St. 164, 61°20°'N., 11°00'W.; depth, 1300 m. St. 165, 60°00'N., 10°35'W.; depth, 1050 m. St. 167, 57°46'N., 9°55'W.; depth,
$25—1425 m,
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[II. SCHEME FOR THE DETERMINATION OF THE POSTLARVAL
STAGES OF THE SPECIES OF GADUS

I may conclude this parlt by giving an improved scheme for the delermination of the postlarval
stages of all the species of the Gadus-group.

A. The youngest postlarval developmental stages np to about 8—10 mm. in length
I Main group. 3 (or 2) postanal transverse bars of pigment (3, 2 1) are present, arranged
according to the type represented on page 29, Part I.
(a) Bar 1 is present. (See p. 4.)
Only the ventral portion of bar 1 present. Dorsal pigment less pronounced than the

WEIMREL o 2 5 0 = wmis o im 2 & v womcs = o 3 o 4 w0 aramie ¥ s 6 R E B 0 Gadus callarias (Fig. 1, Part I)
Only the dorsal portion or both dorsal and ventral portions of bar | present. Dorsal
pigment more pronounced than the ventral.................... ..... Gadus saida (Fig. 4, Part I)

(b) Bar 1 absent. (See p. 4.
The bar-arrangement quickly disappears owing to the early fusion of the dorsal portions
as also of the ventral portions of the pigment. Both dorsal and ventral streaks
extend far back towards the tail, the unpigmented end of which is in consequence propor-
tionately short. Preanal pigment distinct generally reaching to the anus Gadus pollachius (Fig. 3, Parl I)
The bars remain separate for a long time. Both dorsal and ventral portions of bar
2 are somewhat short, so that the unpigmented portion of the end of the tail
is proportionately long. Preanal pigment weak generally not reaching to the
R A e Gadus virens (Fig. 2, Parl I)

II. Main group. Postanal transverse bars arranged according to the type represented on
page 29, Part I are absent.
(@) The postanal pigment ends abruptly a considerable distance in front of the end

of the tail.
Dorsal pigment extends further back than the ventral. Preanal pigment weak generally

not reaching to The @nmg: . .. b e < omh pam b w b abn s s & s s Gadus Poutassou (Fig. 16, Part I)
Dorsal pigment does not extend further back than the ventral. Preanal pigment distinct

generally reaching 1o Bhe AIME. ...\ cowdvvn Fam o Vo vin v e o ok 5 oiolh 4 oo s 8 st s aiie Gadus luscus

(b) The postanal pigment does not end abruptly a considerable distance in front of
the end of the tail.
(«) The most pronounced and constant portions of the pigment are the anterodorsal
and abdominal. Posterodorsal and preanal pigment very weak or wanting. The
body in front of the anus is very plump ..................... Gadus aeglefinus (Fig. 10, Part I)
() The most conspicuous portions of the pigment are the postanal ventral and
dorsal and the anterodorsal is not specially prominent. Preanal pigment distinet.
The dorsal row of pigment generally extends unbroken from the pectoral region
to near the end of the tail. The ventral row consists of numerous small, closely
placed ChromatOPROes . « - <5 voi 75 say o wis vee sals s ssis i b o Gadus merlangus (Fig. 11, Part I)

IIl. Main group. Only one very short posterolateral transverse bar is present.
Tivé ‘botly isVery short and PYRIED .- « o ommns sai c085 5555 5 085 « mare = nume 1lme Gadicunlus argenleus
Fiskeri 1. 2. 3
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The dorsal row of pigment is broken on the region over the anus and con-
sists of few but larger and less closely placed chromatophores than in Gadus merlangus.
Eyts yery 1args iy cobid sdussbinbohuldnmg s Lie s pirnde nisin Sai0as gel & dvies @ siva o ¢ Gadus minutus
Eyes not very large ........conviiiiiiiniiiini iy Gadus Esmarki (Fig. 12, Part I)

B. Stages from about 8—10 up to about 15—20 mm. in length

I. Main group. Mediolateral streak present.
(a) The postanal pigment does not end abruptly some distance in front of the end of
the tail, which consequently is not in sharp contrast to the pigmented portion of
the body. Pigment is present as a rule on the end of the tail.
Preanal pigment is well-developed and extends posteriorly almost to the anus.

The end of the notochord is already slightly bent upwards at a length of 11 mm.

The body not extremely elongated ............ ..ot Gadus callarias
Preanal pigment is weak and far from reaching to the anus posteriorly. The

end of the notochord is still straight at a length of 16 mm. The body extremely

GlomEatell e < o i: son s e 6 s e e e 5 S0 8 8 Seie < ke Srms 4 s ot winie s Ty A e b R Gadus saida
(b) The postanal pigment ends abruptly some distance in front of the end of the tail,
which is pale and unpigmented, thus standing out in marked contrast to the pig-
mented portion of the body.
The preanal pigment is well-developed and reaches posteriorly almost to the

anus. The postanal pigment is evenly distributed over the sides and is very con-

spicuous. The caudal fin is very broad and square posteriorly. The anus lies a

considerable distance in front of D2. ... .ot Gadus pollachius
The preanal pigment is weak and does not reach posteriorly to the anus. The

sides are densely pigmented with exception of a lighter, roundish part centrally,

where the mediolateral streak is often broken. The anus lies a little in front of D?® .. Gadus virens

II. Main group. Mediolateral streak wanting. A posterolateral transverse bar not present.
(a) The postanal pigment ends abruptly a considerable distance in front of the end of
the tail. Apart from this the greater part of the sides is covered by pigment.
The body unusually high and narrowing abruptly towards the end of the tail.
The dorsal pigment does not reach further back than the ST 0 11 SR NS NE SEE SO e Gadus luscus
The body not unusually high and not narrowing abruptly towards the end of
the tail. The dorsal pigment reaches further back than the ventral .............. Gadus Poufassou
(b) The postanal pigment does not end abruptly some distance in front of the end of
the tail.
(«) The body unusually short and plump. Pectorals and ventrals generally strongly
pigmented. Posterodorsal and preanal pigment most often very weak or wanting.
Anits far back, Wnder D%, ... o xla e i @ wivibs st § s o LY RO S R o il Gadus aeglefinus
(8) The body not unusually short and plump. Preanal and posterodorsal pigment
# generally distinct. Pectorals and ventrals not pigmented.
(x) Grealer part of the sides overstrewn with pigment. Anus far forward, under
D'. No specially large chromatophores present. A much longer than A?... Gadus merlangus

IIl. Main group. Mediolateral streak wanting. A distinct posterolateral trans-
FErRe DAL PREBENY o on i von =ain 7 o 5§ fioiga & s % o g mois momiedlnnndle siod o bEn IS T ¢ Gadiculus argenteus
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(y) Greater part of the sides unpigmented, the postanal pigmenl being almost
exclusively restricted to the ventral and dorsal rows, which consist of large,
stellate chromatophores. A?! but slightly longer than A?.

The body is much thicker in front than behind the anus. Eyes very large.

Developiient of s wapidhl b os e o ihies o nte smin s sy o s S aision 2 e s et Vi ¢ s Gadus minufus
The body is nol much thicker in front than behind the anus. Eyes not
unusually large. Developmenl of fins not very rapid....................... Gadus Esmarki

C. Stages from about 15—20 mm. up to ca. 30 mm,

I. Main group. Mediolateral streak present.
(a) Anus under D2
The body unusually elongated. A!' reaches further back than D2 Caudal fin

forked. Development of the rays very slow. Eyes very large..............cccvun.. Gadus saida
The body not unusually elongated. A! does not reach further back than D2
Caudal fin square POSLELIOTEY: . .« o vaos o e« ssios oo o wimss s 5 e o sugie o oo o aaiaia o wiais = bra Gadus callarias

(b) Anus under D'
The anus under the anterior !/s of D'. Caudal fin very broad posteriorly and

square. Deep black pigment spots fill up a great part of the unpaired fins........ Gadus pollachius
The anus under the posterior /s of D'. Caudal fin concave posteriorly. The fins,
especially the caudal, somewhal less pigmented than in G. pollachius................. Gadus virens

II. Main group. Mediolateral streak wanting. A posterolateral transverse bar not present.
(a) Amus BIdEr DR v o aime o s o s i o st s S saieh 6 a & e S e B S e % Gadus aeglefinus
(b) Anus under D

(«) Greater part of the sides densely pigmented. Anus under the first Y3 of DL
(x) A' and A* connected. Body mnnsnally: BIghic . s« cu s vsn o o e s b s s wbe = s Gadus luscus
(y) A' and A? separated. Body not unusually high.
D?® unusually short and separated from D?® by a large interspace. Anteroventral
O AR Y 01T 0T s 0 M e e e A S B ey s o P e e e 8 Gadus Poulassou
D? not unusually short nor separated from D? by a large interspace. Anteroventral
pigment present ......... ... Gadus merlangus
(8) Greater part of the sides unpigmented. Anus under the posterior Ys of DL
Snout rounded; lower jaw does not extend much further forward than the
upper. Diameter of the eye almost equal to the length of the snout. Body thick
in front of the anus (club-shaped anteriorly). D! close to D?................... Gadus minuatus
Snout flat; lower jaw extends somewhat further forward than the upper. Diameter
of the eyes much larger than the length of the snout. Body narrow both in front
of and behind the anus. D! separated by a short interspace from D?........... Gadus Esmarki

III. Main group. Mediolateral sitreak wanting. A posterolateral transverse
Ban PROBANE o » il e 5 e v v 5 v sk BAa o st o s ¢ e s & kb s e Wi Gadiculus argenteus
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DESCRIPTION OF FIGURES

Gadiculus argenteus, length 4 mm.. «Thor”, Stat. 61, 28th May 1905, 61° {1'N.. 11°00°W. Depth: 963 meters. Young-fish
trawl, 900 meters wire out.

Gadiculus argenteus, length 5 mm., same haul as 1.

Gadiculus argenieus, length 5/s mm., same haul as 1.

Gadiculus argenteus, length 6 mm., «Thor”, Stat. 72, gth June 1905, 57° 52’ N., 9953 W. Depth: 1020 meters. Young-fish
trawl, 600 meters wire out.

Gadiculus argenteus, length 7%/, mm., same haul as 4.

Gadiculus argenteus, length 9 mm., same haul as 4.

Gadiculus argenteus, length 10 mm., same haul as 4.

Gadiculus argenieus, Jength 13 mm., same station as 4 (Stat. 72), 8th June 1905. Young-fish trawl, 200 meters wire out.

Gadiculus argenteus, length 15%4 mm., same haul as 4.

Gadiculus argenieus, length 21 mm., same station as 4 (Stat. 72), §th June 1905. Young-fish trawl, 300 meters wire out.

Gadiculus argenteus, length 29 mu., wThor”, Stat. 81, 15th June 1903, 51°32'N,, 12003 W. Depth: 1090—1330 meters.
Young-fish trawl, 200 meters wire out.

The same specimen as 11, seen from the dorsal aspect.

Gadiculus argenlteus, length 36 mm., «Thor”, Stat. 167, a1th August 1905, 570 46" N., 9°55 W. Depth: 1000—1310 meters.
Young-fish trawl, 300 meters wire out.

Gadus luscus, length 4 mm., «Thor”, Stat. 99, 30th June 1905, 50043 N., 0°43 E. Depth: 41 meters (English Channel).
Young-fish trawl, 65 meters wire out.

Gadus luscns, length 744 mi., wThor”, same station as 13 (Stat. 99), 30th June 1905. Young-flsh trawl, 20 meters wire out.

Gadus luseus, length 11 mm., wThor”, Stat. 97, 29th June 1905, 50°17'N., 3014'W. Depth: 60 meters (English Channel).
Young-fish trawl, 75 meters wire out.

Gadus luscus, length 15 mm., Whitsand Bay near Plymuth, English Channel, 12th May 1902. Sent from Dr. E. J. ALLEN,
Plymouth.

Gadus aeglefinus, Jength 5[z mm., «Thor”, Stat. 3, 27th April 1905, 55212 N., 5°53 E. Depth: 43 meters (North Sea,
southern part). Young-fish trawl, 40 meters wire out.

Gadus aeglefinus, length 8» mm., same haul as 17.

Gadus minutus, length 6![: mm., «Thor”, Stat. 99, same haul as 14.

The same specimen SCEn from the ventral aspect.

Gadus minutus, length 7'« M, same haul as 14.

Gadus minutus, length 8z MM, same haul as 14.

Gadus minutus, length 91z M., same haul as 14

Gadus minulus, length 16 mm., “Thor’’, Stat. 97, same haual as 15.

Gadus merlangus, length 8!, mm., same haul as 17

Gadus callarias, Jength 5'/: mm., “Thor”, Stat. 2, 27th April 1905, 55212 N., 6° 36" E. Depth: 41 meters (North Sea, Southern
part). Young-fish trawl; 40 meters wire out.

Gadus callarias, length &1/, mm., same haul as 25.

Gadus callarias, length 12 mm., same haul as 25.

Gadus Poutassou, Jength 8 mmt., wrhor”, Stat. 63, 30th May 1905, 59° 49’ N, §°58 W. Depth 1150 meters. Young-fish
trawl, 25 meters wire out.

Gadus Poulassou, length 14 mm., same haul as 28.

Gadus Poutassou, Jength 21 mm., same Station as 28 (Stat. 63). Young-fish trawl, 65 meters wire out.

Gadus Poutassou, length 25Y» mm., same haul as 30.

Gadus Poutassou, length 82 mm., wThor”, Stat. 64, 30th May 1905, 59917’ N., 7°29°W. Depth: 895 meters. Young-fish
trawl, 66 meters wire out.
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