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HROUGH the Danish Fishery Investigations with the marine research steamer “Thor” at Iceland and
T the Faroes during the years 1903—1908, and with the motor schooner “Margrethe” at the Feroes
in 1913 considerable quantities of postlarval stages of herring (Clupea harengus L.) and “lodde” (Mallotus
villosus, O. Fr. Miiller) have been collected. This material has been given to me to deal with by the Leader
of the Fishery Investigations at the Fwroes and Iceland, Dr. Jous. ScHMIDT.

As to the investigations carried on with “Thor” in those first years, 1903 and 1904, Dr. ScHMIDT
in his book “Fiskeriundersegelser ved Island og Fmreerne i Sommeren 1903” (“Skrifter fra Kommissionen
for Havundersegelser” No. 1, 1904) says on pp. 52—53: “In the same way we have by means of the
young-fish trawl gained some insight into the biology of the herring in Iceland waters, where the latter
fish, as is well known, is the object of an extremely important fishery. As to the spawning grounds of
the herring at Iceland, nothing whatever was known until then, whereas after having proved that the
small pelagic herring fry are practically only found in the warm water along the south and west coasts
and not along the cold east and north coasts, where the most important fishery takes place during the
summer season, we may now venture to say, that the same holds good of the herring as ol the cod,
which chiefly only spawn in the warm water, but after the spawning in large quantities head for the
colder waters of East and North Iceland. In a similar manner light has been thrown on the biology of
the “lodde”, and we now know that these fish spawn off all the Iceland coasts, whereas formerly nothing
whatever was known as to the spawning grounds of the latter off Iceland, in that no eggs or young
specimens had been found.”

In the following treatment of the subject regard has been paid to all the collections and in-
vesligations made by the “Kommission for Havunderspgelser” at Iceland and the Faroes.

Whilst the herring of Iceland, as is well known, plays a very large economic part to the Ice-
landers as well as to other nations, in particular the Norwegians, the “lodde” has practically no direct,
economical importance. The comparatively exhaustive treatment, to which it has nevertheless been sub-
jected, is explained by the great importance of the “lodde” as food for cod and other fish. In the present
work it is treated together with the herring, because of their many biological points of resemblance, and
a comparison between the two species, the herring representing the warm water species, whereas the
“lodde” rather belongs to the indifferent species, consequently offers certain points of interest.

Herring as well as “lodde” have, as is well known, demersal eggs, and the quite young specimens
of both of these species are consequently always found over shallow water. As will subsequently appear,
the herring only spawn off a limited area of the Iceland coasts, but as the postlarve of the “lodde” at
a certain season may be found all round Iceland, it frequently happens that postlarval stages of both of
these species are found in the sameé locality. Whereas it is particularly easy to distinguish the two species,

when the total length of the specimens exceeds 10 mm, it is rather more difficult, as far as the smallest
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stages are concerned. Excellent descriptions and plates of the postlarval stages of the herring are to be
found i.a. in EnreEnsaum: Eier und Larven von Fischen des nordischen Planktons, 1909, and of the
“lodde” in Jous. ScamipT: On the larval and post-larval development of the Argentines (Argentina silus,
Ascan. and Argentina sphyrena, L.) with some notes on Mallotus villosus, O. Fr. Miller. (Medd. fra Komm.
for Havundersogelser. Fiskeri. vol. II. No. 4. 1906). It requires a good deal of practice to distinguish the
smallest stages of the herring and the “lodde” (below 10 mm), but a character applicable in most cases
is the pigmentation. Besides the fainter ventral pigment the youngest stages of herrings are distinguished
by the occurrence of two to four small pigment spots on the tip of the tail, whereas these do not occur
on the “lodde”. This character is extremely constant. Of the herring family only Clupea harengus is proved
to have been found off Iceland, and confusion with other clupeoid species in these regions is consequently
out of the question.

The complete material comprises in all about 5170 herring young and about 21.650 “lodde” young.
Of the herring young far the greater number have been caught off Iceland, and this also holds good of
the “lodde” young. At the Faroes, where the “lodde” is of very rare occurrence, only a single young
specimen has been caught.

In the tables will be found a general survey of the material collected, as well as of the approxi-
mate sizes of the individual specimens. All measurements refer lo total length, reckoned from the front
part of the head to the base of the caudal fin. In the case of very large hauls the number of specimens
measured as a rule have not exceeded one hundred

I am very much obliged to the Leader of the Fishery Investigations, Dr. Jous. Scumipt, for valu-
able information and assistance throughout the present work.

Herring (Clupea harengus L.).

As is well known herring is found in great quantities off Iceland as well as off the Fearoes. In
particular round Iceland it is economically very important, and a very large herring fishery is carried on
in those waters. During later years particularly the Icelanders have carried on this fishery on a larger
scale, but by far the greater quantity of herrings have hitherto been caught off Iceland by foreign nations,
and first and foremost by the Norwegians.

It turns out, as already slaled by Szmunpsson (1909), that the herring off Iceland have two
distinet spawning seasons, in the spring and late in the summer. There is nothing to show that spawning
also takes place in the winter. As to the conditions at the Feeroes very little is known, and the material
at hand is too scanty to furnish reliable information as to spawning seasons and spawning grounds.

I. Iceland.

The material of herring fry at hand from Iceland was collected in the years 1903, 1904, 1905
and 1908. The material from the years 1903, 1905 and 1908 however only comprises a comparatively
small number of specimens, whereas the material from 1904 numbers several thousands of postlarval
herring. The scanty material from the other years is principally due to the fact that during these years
fishing has chiefly taken place in localities, where no herring fry are to be found. The investigations of
these years, in the course of which the externally very similar “lodde” postlarvae have often been caught,
are however of great value, in that they contribute very much to our knowledge of where the herring
do not spawn.

The following statement comprises first a general survey of finds of herring postlarve during the
various months of the year, when investigations have been carried on, and after that some recapitulating
views as to the spawning conditions of the herring and the occurrence of the herring young off Iceland.



April. In the month of April in-

vestigations have only been carried on atIce-

Clupea farengust
land in 1904 and then merely during the .q;.d'_r <
; - 7 > y
latter half of the month. On a cruise X ;{fgf;’?ﬁfﬁé‘i
A 24 10 mm in éen_g[h
round Iceland in 1904 the smallest post- : L| o specimens found
larvae of the herring (i. e. individuals of ; \ L\

less than 10 mm. in length) were only
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found off the south coast, where they

occurred in large quantities. In Faxe Bugt
there were only few specimens which were
all relatively larger than those found on the
south coast (Fig. 1). Along the south coast
of Iceland more than 1450 specimens were

taken in a single haul, whereas the greatest

number of individuals taken in a single
haul at Faxe Buglt was 5. This seems to

. . i Fig. 1. The distribution of the postlarval stages of the herring
suggest that during the spring the herrings at Iceland in April.

do not to any noteworthy extent spawn The figures denote size of smallest and largest specimens in mm.

in Faxe Bugt, but very largely along the south coast of Iceland, where the water has a temperature ex-
ceeding or about 4 5° C. Along the west coast of Iceland north of Faxe Bugt no herring young have
been taken in April, and on the north coast as well as on the east coast of Iceland only very few

specimens. In all 13 specimens were caught at the

North and East Iceland stations, but these speci-
mens are all without exception distinguished from
the April herring young taken along the south coast
of Iceland in that they are twice the size of the
latter. The average length is about 10—12 mm. and
26—28 mm. respectively. It is further characteristic
of this large herring fry caught in April along the
north-east and east coasts of Iceland that they only
occur in the cold waters as will appear from the ap-
pended chart (Fig. 2). The explanation of the ocecur-
rence of these herring postlarvee, so different in size
from the fry of the southern localities at the same
time of the year, must presumably be sought in the

special hydrographical conditions. As the herring upon

25
MZ»S‘ the whole is proved to be a fish which exclusively
spawns in the warmer waters off Iceland (temp. > 5°)

g, it is difficult to imagine that they have been hatched
: in these localities during the winter, where the tem-
64" / : ] perature at the surface of the water is only - 0.1°—
331 -+ ()..’)f7 C. A more likely explanation is that the herring
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young, found in April at North-eastern and East Ice-

. W__; land, date from the autumn spawning. If so, they have

Fig. 2. The distribution of postlarval stages of the herring presumably been carried with the current north of Ice-
at East Iceland in April.

The figures denote average size of specimens in mm, land from West Iceland, and on account of the low
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temperature throughout the winter at North Iceland and East Iceland their growth has been very much
hampered. What might further indicate a transport from the West is the fact that the distribution of the
number of individuals at the stations is from west to east: 8, 1, 2, 1, 1. The correctness of this ex-
planation cannot be proved by means of the material at hand, but there is every probability that the
unusually low winter temperatures at North and East Iceland may cause an extremely slow growth.
The localities of these relatively large herring young in April are, it is true, very striking, but it
must be remembered that their number is so small as to be of no importance from a quantitative point
of view, against the large numbers of quite young stages of pelagic herring postlarvee which in the month
of April appear off South Iceland, and it is at any rate a foregone conclusion that by far the paramount
number of the Iceland herrings during the spring season spawn along the south coast.
e May. From the month of May

7 collections are only at hand from

the eastern part of Iceland, viz. from

& -_jﬂ\,/%; South-east Iceland, East Iceland and

.. h{.\'ﬁ L\ p r\ln‘;f\f [ o North-east Iceland. Postlarval stages
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§ "‘J-"-t.‘.>, (lj O '2"' in the waters off South-east Iceland,
Cg Seplistiond | | f that is from Eystrahorn to Ingolfs-

65 = ";..._.__T e 65 hefdi, and at none of the stations

specimens of less than 10 mm. have
been caught, so that the spawning
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b}mzo.'féﬂi% * =l end (Fig. 3). The smallest specimen
- o e measured a length of 15 mm. All of
iy NS : & : i
63,?“92“%1;;@“5 : a9 I 7 (3 the herring young are collected in
® < /5specimens * the warmer water, in which the sur-

@ > 15specimens

; ; eln face temperature at all positive sta-
<+ no specimens found, = =

o tions is more than 6°. The average
length varies between 18 and 22 mm.
Fig. 3. The distribution of the postlarval stages of the herring at Iceland in May.

and the number of specimens is at
The figures denote size of smallest and largest specimens in mm.

most 20.

June. During the month of June when investigations have been carried on all round Iceland,
except on the east and north-east coasts, postlarval stages of the herring have been found from Ingolfs-
hefdi at South Iceland to @nundarfjord at North-west Iceland, along the whole of the south and west
coasts (Fig. 4). Everywhere they occur in small quantities (largest number per haul 10). The average
length varies between 21 and 25 mm. A comparison with the April hauls shows, with particular clear-
ness, that the postlarvee of the herring are now far more widely spread in a north-westerly direction along
the west coast of Iceland. When examining the average sizes at the various stations in the month of June
we find an increase in a northerly direction on the west coast. Average: Faxe Bugt 21.0 mm., off Patriks-
fjord 24.5 mm. and @nandarfjord 24.7 mm. The fact is undoubtedly that the shoals of herring young,
which in the spring are hatched off the south coast of Iceland, now gradually spread along the coast in
a westerly and northerly direction. In this month as in May quite small postlarval stages of the herring
i. e. specimens below 10 mm. have not been found, the smallest specimen having a total length of 20 mm.

July. During the early half of the month of July only herring postlarvee of a length varying
between 21 and 39 mm. have been found, but from about 15.—17. July quite small herring postlarve,
i. e. of 7—10 mm. in length have been caught, which proves that another spawning takes place off Ice-



land in the month of July, and as will subsequently appear, this spawning is continued during the early
part of August. The localities of quite small herring fry, are on the south and west coasts of Iceland,
between Portland and Faxe Bugt (Fig. 5). Larger specimens have, by the way, practically only been found
off the same coasts of Iceland as in the month of June. The northernmost specimens have been taken
off Kap Nord on the north-west coast. With the exception of a single, particularly large specimen (42 mm.),
already faintly silvery in appearance and taken in the waters between Vopnafjord and Lodmundarfjord,
not a single herring post-
larva has been taken along

the north and east coasts

of Iceland, in spite of a
large quantity of stations.

August. The in-
vestigations carried on dur-

ing the month of August

comprise all the coasts of
Iceland, with the exception
of the distance from Horne-
fjord to Portland, from
which at this time of the
year no researches are at

hand. Quite small herring

./

4 Arlgdy

young have been found
from the Vestman Islands

along the west coast as far
as Isafjordsdjup (Fig. 6).
In greatest quanltities quite

PR

Clupea A arengus L.

small postlarval stages of bt
® < /5 specimens

'+ no specimens found

herring have been found

in Faxe Bugt, but there is 5T T

hardly any doubt that the

Fig. 4. The distribution of the postlarval stages of the herring at Iceland in June.

herring during the months
8 8 The figures denote size of smallest and largest specimens in mm.

of July and August spawn

off the whole of the west coast. Off the north and east coasts herring young have, by the way not been
found, with the exception that 2 specimens (41 and 43 mm. in length) have been caught between Vopna-
fjord and Lodmundarfjord on the east coast, in nearly the same locality where the above-mentioned
specimen was caught in the month of July. As late as August 29th, 1904, quite small herring fry (below
10 mm.) were found in Faxe Bugt in rather large quantities, but at the end of August the herring fry,
hatched during the later part of the summer, seem to have attained an average length of 12—13 mm.

The result of the investigations carried on as to the spawning of the herring off Iceland then
briefly becomes as follows:

The herrings spawn off Iceland within two distinct periods, viz. during the spring in the months
of March and April and during the summer in the months of July and August. As investigations have not
been made off Iceland at an earlier time of the year, no particulars can be given as to the time when
the spring spawning commences. The Danish investigations carried on during the months of May and
June in Iceland waters have not, like the April investigations, brought to light quite small herring post-
larve (total length below 10 mm.), and there is consequently hardly any spawning worth mentioning



within the period from May till the early part of July. In the middle of July the quite small postlarval
stages of herring are once more met with, and the latter are found — in steadily decreasing numbers —
as late as towards the end of August, when the Danish investigations off Iceland cease.

From the material at hand it appears that the two spawnings, the spring and the summer one,
do not take place within quite the same area, the spring spawning only takes place off the south coast
of Iceland, whereas the summer spawning not only takes place along the south coast, but also along
the west coast.

In the regions from Ingolfshefdi to the Vestman Islands very large quantities of herring young
have been caught in April, measuring a total length of 8—13 mm. Whereas in a single haul more than
1400 herring postlarvee have been
caught in these waters, only quite few

specimens (8 at most) have been

caught in a single haul off any other
part of the shore, and the Ilatter
P having a relatively greater length it

f_’_ must be supposed that the current
7 : has already carried them some distance

from the spawning place.
ot 2o The summer and autumn spawning
N

on the other hand appear to take
place over a comparatively larger area,
and principally on the south-west
and west coasts of the island. At
South Iceland there have however on
July 18th, 1903, off Vestman Islands
% =6 i been caught rather large quantities
g’fﬁf’f“mm . [B (89 specimens) of newly hatched

| Clupea jﬁ,;;fzyus &

fryless than

10mm (nlength herring postlarvee (6—10 mm.). Apart
" +no specumens fm{na < .

2 22

from that quite small postlarval stages

i . of herring have been caught during
Fig. 5. The distribution of the postlarval stages of herring at Iceland in July.

the months of July and August round
The figures denote size of smallest and largest specimens in mm. ¥ euc

Reykjanes, in IFaxe Bugt and along
the west coast as far as Bredefjord. These finds agree with the information supplied by SmmunDpssoN
(1909) that the summer spawning of the herring takes place in the regions Eldeybanke to Bredefjord.

The postlarval stages of herring have exclusively been taken over shallow depths, rather near the
shore. A single specimen caught above a depth of 332 m. forms an exception, but apart from this speci-
men all the postlarval stages of herring off Iceland have been caught over smaller depths than 150 m,
and of the latter by far the greater part have been caught inside the 100 metres line. In this respect the
herring young distinguish themselves from the “lodde” young, the latter — as will be shown later on —
appearing not infrequently over very deep water, and they have been caught, though in small quan-
tities, in all the waters between Iceland and the Fweroes. This difference between the two species is
presumably due to the fact that the postlarval stage in the development of the “lodde” is of considerably
longer duration than in the case of the herring, and that the latter can consequently be carried over
larger areas by the prevailing currents.




When summing up the results of the various investigations the following picture presents itself
as to the existence of the herring off Iceland:

During the early months of the spring the herrings spawn off the south coast of Iceland. In May
they occur rather frequently in Faxe Bugt, and during the summer they appear in large quantities off
the north and east coasts of Iceland, where a very large fishery is carried on. The largest herring fishery
takes place off North Iceland during the period July—September, in the waters from Kap Nord on North-
west Iceland to Kap Langanes on North-east Iceland (cf. Jons. Scumint 1904, pp. 130—132). The greater
part of the large quantities of herrings which towards the autumn are caught off North Iceland, are un-
doubtedly herrings which at a later period would have spawned off the south coast. During the season
of capture the herrings are very fat and fine, having a length of 30—40 ¢cm., and they all show undeve-
loped reproductive organs so
that the possibility of their

Clupea harengus L
i Augiest
® < /5 specemens

@ > /55pecimens

fry less than
® }/(J'?nm e Lenglh

=+ no specemens fpund

being spawning herrings
is excluded. This agrees
well with the fact that in

the researches along the
north coast of Iceland prac-

tically no postlarval stages

of herring have been found.

Itis a fact that every
autumn  large quantities
of herring are found along

the north and east coasts
of Iceland. The herring do

however, not always enter

the long and deep fjords,
but keep out at sea, where

they are caught by means of .
: 5 o : L 6221, 24 22 20° 18° 16 14° 12° 10
purse seines and drift nets.
The fOHOWiI]g ex- Fig. 6. The distribution of the postlarval stages of the herring at Iceland in August.

The figures denote size of smallest and largest specimens in mm.

tract from Dr. ScuwmipT’s
journal shows the immense quantities of herrings which at times appear in the fjords of North Iceland
during the late part of the summer.

“Reykjarfjord, August 23, 1904: In front of the anchoring station off the trading place enormous
quantities of large herrings were caught in the course of the afternoon and night, and these fish made
the.waters boil and foam while hunting for small ammodytes. There were such quantities of herrings
that from the Thor within an hours time twelve were taken with one stroke haul, though the shoals
often withdrew from the ship. The herrings measured 30—40 cm. and were on an average very fine and
fat, but with undeveloped reproductive organs. Their stomachs only contained ammodytes, and thus a
herring of 35cm had twelve ammodytes (Ammodytes lancea?) measuring 8—9 cm. in its stomach. These
ammodyles occurred in such dense masses that by means of one dip with a shrimp-net from the ship
it was possible to take about 3000 specimens (length 6—14 cm.).”

In the fishery report for 1901—1902 we find the following observations of herring shoals, made
on the cruise of the schooner “Diana” off Iceland in 1902.

“July 1. Many smaller herring shoals visible 2—10 miles north of Siglufjord.
Fiskeri. VI, 1. 2



s

10

July 18 and the following two days larger herring shoals visible to the north-east of Kap Nord
and at the mouth of Hunafloi at a distance of 2—10 miles off the shore.

July 25. Large herring shoals off Hrolfsker and at the mouth of Eyjafjordr.

August 4. Many small herring shoals outside Skagi, within /s mile from Skagata, as well as off
Skagafjordr and in Hagenesvik.

August 20. Large herring shoals close outside Siglufjordr.”

Investigations carried out by Lea (Hionr 1910) and A. C. JoHansEN (1919) prove that the grealer
part of the herrings which in the summer occur off North Iceland, spawn during the spring. Judging by
{he above results it is rather a foregone conclusion that the spawning grounds of the North Iceland
herring are to be found along the south and west coasts of Iceland, and that no spawning takes place off
North Iceland. '

Whereas all investigations seem to prove that the herrings spawning during the spring have
attained maturity off North Iceland, we have as yet no information as to whether the same holds good
of the herrings spawning during the summer, or whether the latter exclusively frequent the warmer walter.

II. The Faroes.

As to the spawning conditions of the herring off the Feroes only little is known, and the material
“at hand is not sufficiently comprehensive to give further information of spawning grounds and the pro-
bable spawning seasons off the Faeroes. Upon the whole it must be said that the material of postlarval
stages of herring collected off the Faroes, is comparatively insignificant considering the fact that compre-
hensive marine-biological investigations have been carried on in the waters round these islands. The cause
of this is presumably that no researches of importance have been made — on account of the investi-
gations off Iceland — during the period when postlarval stages of herring are to be found in greater
quantities, the investigations off the Faeroes being chiefly restricted to the months of May and August.
In the time from the middle of May to the middle of August practically no researches have been made,
with the exception of some investigations carried on in 1910 from the marine research steamer “Thor”
and in 1913 from the motor schooner “Margrethe’.

In 1903 towards the end of August large shoals of herring postlarvee were found in Trangisvaag
(average length about 27 mm.) (cf. Jous. ScamipT 1904, p. 83), and in June 1913 large quantities of
herring young were caught in the same fjord, measuring an average length of 11—12 mm. As postlarva
of herring have been found at midsummer in Trangisvaag Fjord, this cannot very well be considered a
local phenomenon. That postlarval stages of herring have not been found anywhere else at the Feeroes,
is presumably due to the fact that at midsummer investigations have not been made anywhere else but
in Trangisvaag Fjord.

From the material at hand it is impossible to say anything about the number of spawning
seasons. The only thing that has been proved beyond a doubt is that at the end of May and the
early half of June only quite small herring fry (below 10 mm.) are found in the fjords of Suders. It
must consequently be supposed that spawning takes place here about the month of May, and that the
herring postlarvee, found in August and measuring an average length of 27 mm. presumably date from
this spawning.

During the latter part of August large quantities of postlarval stages of herring (average length
97 mm.) have, as mentioned above, been found in Trangisvaag Fjord. It is rather curious that no herring
fry whatsoever have been caught in the course of investigations carried on at the same time of the year
in other localities off the Fwroes. Whether this is due to the fact that the herrings only spawn in the
fjords of Suders or possibly to deficient investigations must for the present remain an open question.
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It is very much lo be wished that more thorough investigalions may be undertaken with regard
to the occurrence of the herring and the spawning conditions off the Fweroes.

““Lodde” (Mallotus villosus O. Fr. Miiller).

As is wellknown the “lodde” appear in very large quantities off Iceland. They occur along all

the coasts, often sporadically, which at any rate in part is due to their migrations; also, the quantities

in which they occur are extremely varying in the various years.
In the early spring the “lodde” appear in large quantities off the south and south-west coast
of Iceland, which fact

bears upon the spawning. i - . , 12°
It has further been proved : Ma[[;.??zs m’llfosus: QEM
that the “lodde” under- April

. ) ] ; 2 2 | ® < /5 specimens
takes migrations north of X 3\ (5 i . . |@® > /5 specimens
Iceland during the sprin = T | @)y Less Lhan

8 pring 16 mminlenglh ]

and summer season, so that : o = no specimens found

they only appear off the
north and east coasts in

May and June, which mi-

gration also undoubtedly

bears upon their spawning

off these coasts. Thus
quite small postlarval

stages of “lodde” are first
found off the south and
southwest coasts, then off
the west and north coasts

and last of all on the
east coast.
The investigations

during the various months
give the following results:

Fig. 7. The distribution of the postlarval stages of the “lodde” at Iceland in April.
The figures denote size of smallest and largest specimens in mm.

April. During the
month of April from the
16th to the 28th (1904) investigations have been carried on all round Iceland, and on this cruise “lodde”
postlarvae have only been found off South Iceland, from Eystrahorn to Reykjanes, whereas “lodde” young
have been caught neither off West, North nor East Iceland (Fig. 7). In April the “lodde” thus ex-
clusively spawn off the south coast of Iceland. On the south coast “lodde” postlarvae have been
caught at all stations over low depths and often in enormous quantities. JIn a single haul, of twenty
minutes’ duration, with the young-fish trawl about 5900 “lodde” young have been caught. In six hauls
with the. young-fish trawl (each of 20 minutes’ duration) about 10450 “lodde” postlarvee have been taken,
i. e. an average catch of 1742, which gives a fairly good idea of the enormous quantities in which at
this time of the vear the “lodde” young occur along the south coast of Iceland. All of these “lodde”
young are quite small (length varying from 5—8 mm). The average length is smallest between Ingolfs-
héfdi and Portland, i.e. 5 mm., and from there it increases in an easterly (5.8—5.8—7.0 mm.) as well as

in a westerly direction (5.7—6.0—7.0 mm). The specimens are caught over depths from 27—130 m.
2w
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The reason why, during the month of April, the “lodde” spawn off the south coast of Iceland
and not along the other shores of this island, must undoubtedly be sought in the hydrographical con-
ditions. The mean temperature of the surface water in April is at South Iceland (Vestman Islands) 6.1°
whereas at Northwest Iceland (Stykkisholm) it is only 2.0°, at North Iceland (Grimsey) 1.4° and at
East Iceland (Papey) 1.5° (Joms. Scumipt 1909). At this time of the year the “lodde” thus migrates to
the warmest water in order to spawn.

18
Reykjavez
10=J144

Mallotus villosus OFM

May-June
@ < 5 speu’mens
@ fSSpeclmen.s

@ fry less Than
@ (1omm.in Zengfh

+ no Specimens found

Lt

28° 26°

Fig. 8. The distribution of the postlarval stages of the “lodde” at Iceland in May and June.
The figures denote size of smallest and largest specimens in mm.

May. For the month of May investigations are unfortunately only at hand from South-east Ice-
land and East Iceland, so that it is impossible to follow the course of the spawning off the other coasts
of Iceland. At South-east Iceland “lodde” postlarvee have been caught in considerable quantities in the
waters from Ingolfshofdi as far as off Berufjord, but north of this fjord no “lodde” young have been
taken, even though fishing has taken place at various stations along East Iceland to Skjalfandi Bugt on
North Iceland (Fig. 8). As the “lodde” later in the year spawn in rather large quantities off East Iceland,
it must be supposed that the reason why no spawning takes place in the months of April and May is
to be sought in the low temperature. The mean temperature for the months of April and May is
at the surface off East Iceland (Papey) 1.5° and 3.2° respectively, whereas at South Iceland it is 6.1°
and 7.7° respectively. (Jons. Scumipt 1909). The average lengths vary between 5 and 19 mm. There
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are at this time of the year a fair amount of specimens below 10 mm. so that spawning undoubtedly is
still taking place. Investigations for the month of May are at hand from the years 1904 and 1905, and
in particular from the investigations at the last-mentioned year it appears with great clearness that the
smallest postlarvee of “lodde” are chiefly met with over small depths and the more mature specimens
over greater depths. The average lengths of the “lodde” postlarve over the various depths are as follows:
50 metres: 6.5 mm. — 60 melres: 7.3 mm. — 65 metres: 7.6 mm. — 71 metres: 8.4 mm. — 95 metres:
10.1 mm. — 332 metres: 14.6 mm. — 500—560 metres: 15.5 mm. The largest “lodde” fry are undoubtedly
found over greater depths. It is further proved that the largest “lodde” fry are on an average found
deeper helow the surface than the smallest ones, which will appear from the following general survey of
average lengths from the various hauls:

1904 — St 117 ;g metres wire............... 12(; mm
LTl < Sl A T O 4 —
Blows =~ 45{ 65 - i:i
f10 — e 6.3 —
S
i 17 R s e 66 —
10 — B s coenrs P 76 =
o { .........
il 1T SRR 91 —
10— = o e G 9.6 —
S B e 10.9 —

June. With the exception of the eastern part of North Iceland and East Iceland investigations
for the month of June are at hand from all the coasts of Iceland. The investigations have been made in
the years 1903 and 1904. Postlarval stages of the “lodde” have been met with in the month of June over
nearly the whole of the area investigated. In greatest quantities they are caught at South and West Ice-
land, but a fair amount have been taken along the coasts of North Iceland (Fig. 8). They are extremely
varying in size, which seems to indicate that the spawning must extend over a fairly long period. In
the month of June small specimens (below 10 mm.) have been met with locally off North Iceland, e. g.
in @fjord and in the vicinity of West Iceland at Arnarfjord and in the southern part of Faxe Bugt, but
in all of these places only in relatively small numbers. At South Iceland on the other hand, e. g. off
Ingolfshofdi, at Portland and inside the Vestman Isles specimens below 10 mm. have been caught in rather
large quantities during the early part of June. The spawning along the south coast of Iceland is thus
still taking place during this month, and spawning takes place as well off the west as off the north coast
of Iceland, though in comparatively small quantities as compared with the spawning off the south coast.
As mentioned above investigations from East Iceland are not at hand, as far as the month of June is
concerned, and so our knowledge of the conditions during this month along East Iceland are limited to
conjectures, But judging by the low temperatures, which in the month of June still prevail at East Ice-
land, the most likely supposition is that the “lodde” have not commenced spawning off East Iceland, but
on the strength of the investigations which have hitherto taken place nothing can be said for certain as
to this point. As will appear from the chart (Fig. 8) investigations during this month (1904) have been
carried on west of Iceland as far as abt. 29°30" W.long., and only on 27°12' W. long. the first specimen
of “lodde” fry was taken. It measured 25 mm. and was caught over a depth of 740—768 metres (about
70 miles from the nearest coast). At nearly all of the stations situated nearer land postlarval stages of
“lodde” were caught. Outside the 150 metres line practically all of the individuals measured above 20 mm.
On South Iceland the first specimen of “lodde” young was caught about 55 miles from the shore on
63°01’ N. lat., 15°21’ W.long. It was caught over a depth of more than 1900 metres and measured 17 mm.

July. In the month of July a number of investigations have been made all round Iceland, and
we consequently possess excellent information as regards the occurrence of the “lodde” young during this
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month. Postlarval stages of “lodde” young are found in the month of July along all the coasts of Ice-
land, also — and in considerable quantities — on East Iceland, where no “lodde” fry were found during
the month of May, whereas as regards the month of June we possess no knowledge of the conditions in

[ ]

3/ 9-36
620"

2226 o 20

ﬁ;’: 2
leﬂm:

Mallotus villosws QFM) -
July :
® <5 spectmens
>[5 Specimens
@® }fp}f less Than
10'mm in lenglh
= 10 specimens found

g | | | |
62ZG" 24 22

Fig. 9. The distribution of the postlarval stages of the “lodde™ at Iceland in July.
The figures denote size of smallest and largest specimens in mm.

those localities. Very small postlarval stages (below 10 mm.) have been met with along most of the coasls
of Iceland, but an interesting fact is that by far the greater part of the small “lodde” fry during
this month have been met with off East Iceland (Fig. 9). Off South and West Iceland a fair
number have been caught, but the percentage of small “lodde” fry is relatively insignificant as compared
with the number found on East Iceland. Along the north coast of Iceland only comparatively small post-
larval stages of “lodde” have been taken. The greatest percentage of “lodde” postlarva measuring less
than 10 mm. are the following, taken from the various parts of Iceland in the course of the month
of July:

Morth: Teelamtl . o5 i s Gesie st 8 o ek s i aa 20 °/y
West T | L o Rl SR < et Yo 44 0/q
South s o e S RN Y S 56 %o
East T R e e TN RO N T B 100 %o.

Thus there is hardly any doubt that the “lodde” at midsummer spawn in great quantilies
along the coasts of East Iceland and only in relatively small quantities along the other
coasts of Iceland. During this month the average surface temperature is 6—7° at East Iceland, which
nearly corresponds with the surface temperature at South Iceland during the month of April.
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August. During the month of August investigations have been made all round Iceland, except
on the south-east coast. The distribution of the “lodde” postlarvee along the shores of Iceland is very
peculiar and a further development of the July conditions. In that month no quite small “lodde” fry

10° 8

[} T 1 T
Mallotus villosus arm.
August
e </§ s/oecc'mens

@ /5 spectmens

0} fry less than
@S /0mm cnlength

“ no s/aect'me/zs found

Fig. 10. The distribution of the postlarval stages of the ‘lodde” at Iceland in August.
The figures denote size of smallest and largest specimens in mm.

(below 10 mm.) have been found along the coasts of Iceland exceptat East Iceland (Fig. 10).
Thus the range of variation in the size of the postlarve of “lodde” fry is in the various localities of

Iceland :
South Iceland.........cconvni veveuns 37—56 mm.
West e e Se el kg G Se e b 29—52 —
North T e L T e 13—38 —
East e O B o Pt e I o 6—51 —

It must thus be said that the spawning grounds of the “lodde” off Iceland during the
late part of the summer are limited to East Iceland. A comparison with the hydrographical
conditions show that the “lodde” off Iceland at this time of the year only spawn in water with a
relatively low temperature. The average temperature of the surface water in August (according to
Jons. ScumipT 1909) is as follows:

South Iceland, Vestman Islands............. 10.8°
North-west lceland, Stykkisholm............ 10.7°
North Iceland, Grimsey ..............o0vnnn 8.0°

East Iceland, PEHPEY i< sammbme s 6.9°

!
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As regards the distribution of the “lodde” young it must further be noted that they have been met
with southeast of Iceland at a very considerable distance from the shore, bul those are exclusively rather
large fry. The reason why they are carried so far away from the shore is beyond a doubt to be sought
in the peculiar current conditions at the south-eastern corner of Iceland, where the cold water meets the
warmer water of the south coast. Along East Iceland, in a southerly direction, runs as is well known the
Icelandic Polar Current, and it seems a likely supposition that it is this current which when meeting
the warm Atlantic waters at Southeast Iceland turns in a south-easterly direction and thus carries the
postlarval stages of the “lodde” away from the shore in the direction of the Fzeroes. (Compare the charts
May—June and July—August. Fig. 8 and figs. 9—10). It must consequently be supposed that all of the
“lodde” young — and they are relatively very few — which have been met with in the vieinity of the
Feroes have not been spawned in these waters but at Iceland, from where they have been carried away
by the current. As is well-known the “lodde” only very rarely appear off the Faroes.

When comprising the results of the investigations from the single months we get the following
picture of the spawning conditions of the “lodde” off Iceland during the period April—August:

In the early spring the “lodde” spawn exclusively off South Iceland, where the warmest water is
to be found (surface temperature about 6°). According as the water along the west and north coasts
becomes warmer, the spawning area of the “lodde” is extended so as-also to comprise these regions,
and finally the waters along the east coast have attained such a temperature that the “lodde” also spawn
along this part of the Icelandic coasts. The east coast, as is well known, has the lowest temperatures all
the year round. Off the east coast spawning takes place at the earliest in June or possibly not till July.

The spawning off South Iceland principally takes place in the spring and decreases in the course
of the summer. During the month of August the spawning here as well as off the other coasts of Ice-
land — East Iceland excepted — seems to be at an end. The explanation of this must presumably be
sought in the prevailing relatively high temperature (surface temperature 8—10°). In August the surface
temperature off East Iceland was only 6—8°, and even then quite small “lodde” postlarvae (below
10 mm) are found.

The spawning period extends over the following months at South and South-east Iceland:

South: Yeeland. .. o v oo o emai o eomnme e s April—July
East T N o L. July (June?)—August (September?)



Catch of postlarval stages of Herring (Clupea harengus, L.) and of “Lodde” (Mallotus villosus,
O. Fr. Miiller) at Iceland and the Faroes in the years 1903, 1904, 1905, 1908 and 1913.

‘\ Clupea harengus, L. Mallotus villosus, 0. F. M.
Position Wire Dusahion 2 i = P A i
St Date Hour Lat. Long. Depth| o0t ot _halﬂ =) E E E ° 2| g E E E ° g
Nr. N W metres metras in g = 5 “E’ g £ ] E
A : J | i 0 2 v It a
minutes | 5 E E e £ g =] I r\[1 0 g3
Vie|lw |A|Z28|V| |2 |A|ZE8
1903 l

60 | 3%/, 03 » EystraHorn, Iceland 90 » 10 s o - 6 e - - 6
61 » » Vigr, Teeland 30 | Surface 10 s s o 5 - - - b
62 » 1015 pm. | 64719  14°36' 60 » 10 wa e - 290 | 18 b e 52
G5 | 31,03 | 11%0 pm. | 64°00°  14°40 160 » 10 v e o 1 o . - 1
66 | 1503 | 1230 am. | 64°10°  14°H6’ 98 » 10 s - - 1 4 4 .. 9
68 » » 63°39"  16°25' 90 » 10 3 v 3 83 | 13 3 . 215
70 » » 63°35" 16715’ 100 » 10 2 - 2 17 | 13 | 12 .. 42
72 " » 63°30"  16°08’ 112 » 10 2 - 2 13 | 24 | 63 .. 106
74 ) BY pm 63°25°  16°04' | 163 ) 10 " ”, " .. 7 8 5 16
78 ) » 63°13"  15°04" |e.1150 ) 10 1 - 1l 2 | 1 o 19
81 » » 63°01°  15°217  [e.1900 ) 10 . - L - 1 36 1
99| 4,03 » 63°13"  19°05" |e. 380 b 10 .. X . 9 i 9
101 » » 63°19"°  19°06 130 » 10 » .. .. .. 2 | 16 ‘i 18
102 » » 63°22'  19°08 61 v 10 2 oo 2 41 | 12 9 i 62
106 | 5/,03 » 63°300  20°12" le. 16 » 10 .- .. .. 27 | 26 | 22 i 74
109 » » 63°h6"  22°44' 140 0 10 .. . .. 4 2 % % 6
110 | 19/, 03 | 9% am. | 64°10"° 22°17 34 » 10 1 e 1 .. 18 o £ 18
» » » » » » 160 10 . A >, 5} 9 o i 9
111 ) ) 64°07"  22°42 46 | Surface 10 i .. - 2 | 40 | 10 o 52
112 » 1200 m, 64°10"  22°hH8" 72 » 10 il .. 1 11|13 | 36 o 71
113 ) » 64°10"  23°10' 81 » 10 . .. .. 2| 10 2 o 14
114 " 43% pm, | 64°10°  23°22' 110 » 10 .. .- Y % 26 | 4 iz 1563
115 ) ) 64°10"  23°34' 120 » 10 .. G i 1| 22 | 7 s 132
116 » 119 pm, | 64°10° 23951’ 158 » 10 .. o » 2 | 18 - 18
117 | 1/, 03 | 130 am. | 64°10° 24°21° 297 » 10 =, . T . b 20 o 20
130 | 13/, 03 » 66°13"  23°35 45 ) 10 .. .. .. - i 2 sih 2

181 | 1%.03 ) 66°07"  23°47 » » 10 6 3 9 i A o ik :

133 | 8,03 » 66°04"  23°3¢ 32 » 10 il 3 4 i 33 o i b
134 | 15/, 03 | 10% pm. | 66°16"  23°30’ 60 | Surface = 10 0 2 i - {3 27 e 27
» » » » » » 40 10 A 2 i i i 36 e 36
136 | 2%, 03 ) 66°33  22°47 92 | Surface 10 s " o w5 s 1 o 1
136 | 5/, 03 » 66°30°  22°h7’ 42 40 10 3 i - ' o 2 i 2
139 | ¥7/,03 | 8% pm. | 66°39"°  20°29 62 | Surface 20 03 s i 5 46 3 .. 49
» » » » » » interm. 20 o o 5 & 1 o s 1
140 | 18/,03 | 8% am. | 66°15°  18°58' 70 | Surface 20 i & 5 1 6 1 e 8
» » » » » » 40 20 s o 7 i S 1 2 3
142 | 18/, 03 66°01  18°16' 95 ) 10 S o 1 S
144 | 27/, 03 » 66°12"  17°47 76 | Surface 10 5 = S4 3 1 o e 1
146 | 3¢/, 03 » 66°36"  18°06’ 105 » 20 o % S 1 1 . v 2
148 | 1/, 03 » 66°06"  17°38' 206 » 20 s s s b 1 W o 3
150 | 2/,03 » 66°17"  19°22' 114 » 20 5 S s i 1 w 1
152 » ) 66°29°  22°23' 48 » 20 1 o 1 1 % 1
158 | 2fz08 ) 66°19  23°22 114 » 20 G 4 o) 1 1 2
154 » " 6529  24°34' 42 ) 200 1 1 84 | 16 190

Fiskeri. VL. 1.
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Clupea harengus, L. Mallotus villosus, O. F. M.
Position Wire Buzasion . . — 2 F o
St pate | Hour Lat. Long, |2~ gut ofhaul | o = g g |°g| & g E | g |®z
NT. metres : in g = E g | 3 ¢g| E 8 8 E | &g
N. W. metres ) o |l= | . S E 0 0 &2 E
minutes | = i E 0 g9 = "l* °‘|° i E T
=] =]
Vig|le | A|zB|V g | s |A|z®
165 | 4/, 03| 12%° am. 65°11"  24°18 70 ) 20 i .. .- o ; s i 8 9 17
156 » » 64°39"  23°40' 91 » 20 " » 1 1 ol e 4 | 74 | 22 115
157 » » 64°23' 22752’ 88 » 20 " . .- . ; il 1 1 3 6
» » » » » » 80 10 A0 ", i i 4 8 ia 12
158 » » 64°17°  22°23' 46 | Surface 20 - " e o il 3 1 5
» » » » » » 50 20 e s e h e 2 i s 2
160 | 0/, 03 » 64°06"  22°39' 40 | Surface 20 s e i o b b 1 11
0 » A » B » 40 20 e - e yi 15 2 - 17
161 | 117,08 ) 64°07  22°43' 38| Surface | 10 | .. | .. o e o ) 3 A 2
163 | 12/, 03 » 63°24'  22°02' 185 » 20 .. - il i 1 i 1
» » » » » » 100 20 . .. = i Ay 2k 1
173 | 17/, 03 » 63°24'  20°02° | 140 Surface | 20 | .. | .. | e | .. | .2
175 [18/,03 » 63°30°  20°00° 75 » 20 .. e e vy vy ar 3 3
176 ) ) 63°27"  19°37 65 » 20 4 . 4 1| 14 7| 12 34
177 ) » 63°21’  19°08’ 65 » 20 86 3 89 5|32 | 156 | 31 83
178 | .03 » 63°42" 17°34' 70 | Surlace 20 .. .. G 11 9 - - 20)
» » » » » » =70 20 i o) o i | 1
180 » » 63°39°  16°18' 100| 150 20 g ik : 1 1
182 | 20/, 03 » 64°18"  14°32 103 | Surface 20 84 2 - .. 86
183 » » 64°34°  13°b6’ 64 » 20 32 3 2 37
184 » » 66°11°  13°28’ 93 y 20 3 1 ae 4
187 | 2%/, 03 ) 65°30"  13°31' 50 ) 20 3 i g o 3
192 | 21/, 08 » 64°59"  13°4Y’ 136 50 15 3 1 1 5
193 | 3/508 ) 64°33°  14°1% 46 | Surface 20 7 2 . 9
197 | 5/403 | 5% am. 64°35'  11°45' 420 v 10 o i il
1904
9 | 15/,04| 6% pm. 64°20" 14°15° 99 15 20 = 1 i i 1. - .
12 » 920 pm. | 64°21°  14°27 63 15 20 i s i : T, . - -
14 | 18/, 04 | 6°0 am. 63°60°  16°31' 59 15 20 o5 b . i 51 381 .. A 31
16 » 420 pm. | 63°40"  17°35 34 15 20 4 | 33 i i 37 || 100 .. .. | 2800
17 » 10% pm. | 63°25'  18°00' 102 10 10 H 4 s A 9 |/100 .. .. 105
» » » » » » 16 20 14 | 186 St ale 1330 || 100 . . 5900
18 | 17/, 04| 7% am. 63°26'  20°11' 50 15 20 8 | 92 s .. | 1465 || 100 .. .. | 1540
20 | 19/,04| 8% pm.| 63°44'  22°3¢' 130 | Surface 10 o = o s 1 » .. 1
23 | 22/,04| 0% am. 64°34"  23°07 80 15 20 B i e 51 .. - .. .
24 » 5% am. 64°49"  23°HY’ 68 15 20 2 s v 2| . 1 .. .
35 | 2¢/,04| 6% am. 66°28'  15°48’ 68 15 20 s 2 6 81 .. .. . .
36 » 0% pm. | 66°17"  14°22 65 156 20 o 1 i 1 .. .. e .
38 " 900 pm. | 65°27 13°30° 50 15 20 o o 2 200 . i o .
40 | 27/, 04| 6* am. 65°19°  13°40° 4 15 20 a7 e 1 71| o W .
44 » 6% pm. | 64°24"  14°22' 70 70 10 e vu 1 Tl ol s S
45 » 84 pm. | 64°20°  14°28 67 15 20 i 1 - 1 1 i i il
» » » » » » 60 10 o 1 1 B 45 * «
47 | 28/, 04| B am. 63°60"  16°28 27 | Surface 10 3 s 3| 15 ik 2 16
» » » » » » 15 20 b 1 6 {100 .. x i 180
113 | 24/,04 | 6% pm. | 63°31° 16706’ 116 15 20 i 9 Al 28 | b4 o 77
114 ) 820 pm. | 63°39°  16°20 105 15 10 i 7 6 | 22 | 15 o 43
115 ) 1080 pm. | 63°51°  16°25 60 15 20 12 12| 17 | 47 | 36 r 119
116 | 27/, 04| 7°° am. 64°01"  15°36’ 74 15 10 3 3 8 | 14 b s 27
117 ) 050 pm. | 64°19"  14°32 76 15 10 . 4 6 | 12 1 G 19
) » » » » » 80 10 7 7 8 | 77 | 15 B 590
118 ) 5% pm. | 64°34'  13°6H’ 78 15 10 - . 4 | 40 1 - 45
» 2 » » » » 80 10 1 2 . = 3
138 | 14/, 04 | 630 am. 66°01"  24°32' 50 15 15 e i 6 o 6
146 | 17/, 04 | 1230 pm. | 65°62'  23°68' 60 5H 15 2 1 59 - 3
147 » 10%0 pm. | 65°63"  24°45 70 15 15 24 1| 15 = 16
» » » » » » 76 30 s 28 ok 28
148 | 18/, 04 | 2% am. 65°52"  2b°32' 115 15 15 44 1 45
) » B » » » 120 20 100 4l 132
149 ¥ 70 am, | 65°52 26712 270 15 15 19 19
» » » » » » 250 20 2 2




Clupea harengus, L.

Mallotus villosus, 0. F. M.

Position Wire |Duration S = T 2 -

e Dale Hour Lat. Long. Lep out o !w.ul =] g E g © 3 g E E g © 2
Nr. N W metres in g g .4 £ g =
: 3 metres ) o ) 2 E 0 A0 =B

minutes | § t "T = 22 = T C\|1 & £ 2
Vvid|d|A|ZEV|S]s | A|2E

150 » 240 pm. 65°50"  26°53' 392 | 400 15 w5 e . ¥ il st 1
1563 | 20/, 04| 1% am. 65°20"  27°12' 754 16 15 57 i o s il - 1
1564 | 21/, 04 | 12% pm. 65°27"  27°10 730 15 60 = o o o 1 i 1
16H » 815 pm. 6b°28"  26°20' 293 60 180 % - o o 7| ] 8
» #» Has pimn. » » » (is] 30 5 o P i 13 5 18

¥ » 72 pm. » » E 250 30 e o . s 2 e 2
166 | 22/g 04 | 21% am. 65°28"  25°48' 150 15 120 i as iy oo 7 1 8
» » » » » » 70 120 i v i i 21 4 26
157 » 930 am, 65°29' 24935’ 37 15 60 1 i 1 o 2 .. 2
» » » » » » 40 60 7 3 10 10018 b 24
158 » 120 pm. 65°38"  24°23’ 34 ) 17 30 2 1 3 o 14 - 14

161 | 26/, 04 | 430 pm. 65°38" 24°23" 34 15 16 1 i 1 v - - o

162 ) 655 pm. 65°29"  24°35 40 15 15 e At o 5 13 5 18
» » » ) » ) 40 30 Ve s v 26 19 44
163 | 27/, 04 | 0% am. 65°10"  24°05’ 79 15 15 o ‘i e 8 .. 8
» » » » » 3 86 30 ie ol e 22 18 40
164 » 200 ym, 64°44"  23°23' 79 15 15 % i e I 1 .. 1
» » » » » P 70 30 ate v o 12 11 1 24
1656 ) 420 pm. | 64°35"  23°02' bb 16 16 e an " - 1 .. il
» » » 3 » » 60 30 - - A 4 . . 4
166 » 8% pm. 64°16'  22°13’ 46 50 30 i 5l o ., 8 1 4
171 | 2/.04| 9% pm. | 63°46"  22°56' 150 30 15 e - - " b .. b
» » » » s » 70 15 e e - 1 4 e b}

» » ) 0 » » 300 20 - - - - 2 1 3
173 | 3/,04 | 10% pm. | 64°07"  22°39° 44 50 30 1 1 " 2 .. o 2
174 | 8/, 04 240 am, 63°43'  22°22 109 16 15 i - & . 2 1 3
» » » » » » 110 20 i - - .. il o 1
189 | 14/, 04 + 63°30"  21°03' 90 50 » - ", i 5, .. 3 3
» » » » » » 100 210 e e A .. 1 & 1
191 |14/, 04 [ 6% pm. 63°50"  21°09" | 23-71 bH0 30 o - .. ) 7] 21 112
) » » » » » 75 30 o . .. .. 20 13 33

» ) 11% pm. ) » » 100 30 3 3 . .. 40 | 60 746

i » » » » » 150 15 2 2 .. - 16 16 32

» | 15,04 | 0°0 am, » » » 225 30 3 1 » = ] 2l 28
194 | ¢/, 04 | 11*° pm. 63°27°  19°37 52 70 20 " . N, e i 3 3
» » » ) » 84 8h 20 . - - " b 13 18

» » 020 am, » ) 32| 100 40 1 1 .. o 19 6 2b

» » » ) » 84| 175 20 - .. .. ., 2 | 14 16
196 | Y7/, 04 | 9% am. 63°42"  17°36" | 3b-1b 15 30 b .. o 1 4 o b
» B » » » » 80 30 . . . 1 3 . 4

» » i » » B 200 30 .. .. . 1 2 1 4
197 » 119 pm. | 64°18"  14°38 50 15 15 . . 7 4 | 13 1 25
] » ] » » B 70 15 50 . 16 35 11 av 61
198 | 18/, 04 | 920 am. 65°05"  13°23" | 59-76 70 15 . .. . 2 S i 2
200 | 19/, 04 | 95 pm. 65°18"  18°41' 80 15 156 - . b Pr o i b
202 | /. 04 745 am, 65°p4"  14°12’ 165 70 15 .. .. 57 1 o 215 1
203 | 207 04 | 1205 pm. | 66°17"  14°27 77| 50 15 el (i Sl S 4
» ) » » ) » 30 15 .. " 5 1 1 o 2
204 » 3% pm, 66°26"  14°50/ 58 15 30 - o 2 2 = e 4
b » » » » » 30 30 .. .. 1 2 s e 3

» » » ) ) » 60 30 . . e 2 = v 2
205 v 1020 pm. | 66°36°  16°18' 71 30 30 - o i 1 s iy 1
207 | 21/, 04 [ 10% am. | 66°00°  17°2Y 20| 100 20 1 1l - 3 s 2 2
208 » % pm. | 66°14°  17°28' 200 30 20 . 5 i 1! i 1
209 » 930 pm, 66°33"°  18°10 76 15 30 o 2 i 2
» » » » » » 70 30 . 1 e 1
210 | 22/, 04| 1% am. 66°43"°  18°10 400 10 30 v 5 1 1
» ] ] » » » 425 30 . 4 4
211 » 430 am, 66°52"  18°10’ 400 15 30 45 1 L
212 » 880 am. 67°02"  18°10’ 322 20 30 o 4 4
219 | 28/, 04 b 65°40"  14°06° 47| 170 20 o 2 2
221 | %), 04| 6% am. | 65°13' 13°28' 86| 90 20 1 . 4
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Clupea harengus, L.

Mallotus villosus, O. F. M.
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Y é é N2 8|V é s A |28
222 » 500 pm. 64°48' 13°14/ 126 20 20) .. o o o 1 1 2
228 | 3/304| 1% am. 63°36" 6°20/ » 50 20 .. 5 . o N, " 2 2
230 » 131 pin 63°10° 7°31' 1090 70 20 " 5 o v » 2 2 4
236 | %/304| 4% pm. 64°05" 9°38’ 698 20 20 L = o 0 n .. 1 1
237 | 7,04 020 am. 63°40°  10°38’ 364 70 20 .. < i =t .. 3 2 )
239 » 42 pm, 63°43"  11°45° 371 20 20 o = S5 = .. .. 1 1
245 | °/; 04| 430 am. 6h°16"  13°307 50 65 15 = = = o i n 2 2
249 | 12/, 04 | 35 am. 65°30"  13°31' 61 bb 20 - 5 s s e .. 2 .. 2
250 » 740 am. 65°39"  14°03’ bb 70 20 o 5 - i 1 2 n 3
251 » 215 pm. 66°03"  14°36¢’ 45 50 20 = = o s .. 2 .. 2
264 | 13/, 04| 5% pm. 66°16"  13°36' 280 70 20 o 5 s % 1 o i
258 | 15/, 04 | 095 am. 66°38"  16°18 102 35 20 || .. o i in o 1 i
269 ) 730 am, 66°14"  17°28 226 35 20 o3 5 i o o 3 A 3
270 | %/, 04| 020 am 66°19"  23°27 116 15 20 & 2 .| 88 o 35 s 2 2
» » » » B ] 30 20 i 26 | 108 o 134 100 121
» » » » » 70 20 % o 1 i 1 58 A8

272 | 28/ 04 » 65°20"  24°37 45 15 20 s 2 1 o 3 o -

» » » » » 9 50 20 1 11 2 s 14 5 ..
273 » 64 pm. 66°11"  24°21' 94 15 20 W 2 6 i 8 2 2
» » b » " » 30 20 1 b6 | 32 = 89 S -

» » » » » » 70 20 o 60 | 40 5 530 2 ..

274 | 27/ 04 | 255 am, 64°41"  23°49' 75 15 20 o o 3 o 3 5 ..
» » » » » » 30 20 o i 3 - 3 s ..
0 » » » » ¥ - 70 20 [ 4 61 33 2 240 B 3
27h » 880 am. 64°25"  22°53' 98 15 20 a e 7 i T B ..
» » ) » » » 30 20 s o 91 0 91 Wi N
277 | 29/, 04 | 626 pm. 64°07"  22°3Y’ 45 20 20 12 2 1 i 15 A o
» ) ¥ » » » 50 20 87 11 2 e 145 3r b
278 » 89 pm. 64°05°  22°4(0' 40| 120 20 7 7 14 - 28 oli o
279 | 30/, 04| 020 am. 63°49'  23°48’ 83 15 20 i 21 3 o 24 o s
» ) ) » » » 70 20 8 81 11 e 32b 3 3
» » » » ¥ ) 96 20 8 83 ) = 135 || i S
280 » 850 am. 63°32" .. 21°36' 100 70 20 - 16 4 o 20 s 2
282 | 31/,04 | 65 am. 63°24"  20°03" 146 70 60 2 2 s 4| o :
» » » » » » 100 90 10 12 i 22 o é
» » » » » » 160 150 10 51 iy 61 W A
283 » 690 pm. 63°20"  20°49" 124 | 150 180 .. 12 2 14 id :
» » 200 am, » » ) 50 60 i 9 s 9 o4 o
b » » ) » » 100 180 3 78 1 82 2 2
1906 .
45 | /5 05 | 119 pm. 64°12"  11°4%° 332 10 20 b 1 1 4 | 16 | 16 s 36
- » » » » » 65 30 .. " " . 3 8 i 11
52 | 23/, 06 | B25 am. 64°34"  13°4' 65 10 30 .. - . 9 - e s 9
» 3 ) » ) b 65 30 . - ok 2 = . - 2
53 » 825 am. 64°19"  14°39’ 50 10 30 i 1 1 (100 " - ke 102
" ) » W » B 65 30 n 12 12 95 b ... .. 1150
54 | 2B/, 00| 29 pm. 64°02"  15°4(/ 7a 10 30 2 | 16 171 90 | 10 - -~ 145
g » » » » » 65 30 .. 20 20| 60 | 38 2 e 282
5b » 705 am, 63°51"  16°25" 60 10 » 2 21 90 | 10 - o 107
56 | /5 06| 6% pm. 63°36"  16°29 95 10 16 pl 1| B0 | 38 2 .. 90
9 » » » » » 65 30 2 21 16 | 33 6 . bb
57 | %5 05| B am. 63°21" 16222 550 10 90 e . .. 1 .. . 1
» & » » ] ) 65 100 i o 1 . e 1
129 | %8/, 06 | 7% pm. | 62°40 8°43" 512 26 15 .. & 1 .. 1
130 | 2%/, 06| 930 am, 63°40"  10°38' 440 25 16 .. 1 5 - il
» ] » » W » 65 15 . o 1 . af
132 » 9% pm, 64°35"  12°03’ 330 25 15 - .. 1 3 4
133 | ¥/, 06 | 245 am, 64°57" - 12°40' 144 25 15 .. 7 72 2 81
» » » » » » 65 15 o 1 46 2 49
189 | *%/, 06 » 65°50" 14°40" | 20-65 25 5 s 2 1 3
0 » » B B ) 65 B 1 1 1 3
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141 » 5% am, 66°17  14°29 57 25 30 s = e 1 7 2 10
» » ] B B » 65 30 .. .. . . 1 s 1
142 ) 825 am. 66°25"  14°50/ 60 25 30 i o 1 1 5 4 11
» » » » » » 65 30 5 - i i 2 .. 2
143 » 310 pm. 66°37" 16°18’ 85 25 30 i s .. 2 1 1 4
9 » » » ) » 65 30 i e o0 2 1 1 4
146 | 31/, 056 | 910 am. 66°00"  17°29 6-7 45 30 e = 2 | 20 | 23 .. 45
» » » » » 25 150 30 e - 1 3 10 e 14
» ) » » » 42 180 30 i 7 i i 1 1 2
147 » 0940 pm. 66°11"  18°0%’ 72 25 30 i a0 1 i 4 35 5
150 | 22/, 05 | T4 pm. 66°02" 19°34 106 2b 30 0 s 3% A5 i il 1
161 | 23/, 06 | 15 am. 66°11"  18°05° 85 25 30 v o 1 2 o 3
» » » » » » 65 30 o i i i s i
162 | 23/, 05| 630 am. 66°22" 17°20/ 181 2b 30 o s 3 2 e 5
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154 ) 645 pm. 66°19" 14°32' 58 25 30 s e 2 1 1 4
) ) 3 » » » 65 30 i e o 2 S 2
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» » » » » » 65 30 i s 2 2
160 » 1035 am. 64°556" 13°2p6 170 25 30 A i 1 1
» 0 W B i » 65 30 ‘i 1 e 1
161 W 285 pm. 64°33" 13°50" 88 26 30 ' 1 12 13
» » » » » » 65 30 1 1 1 3
162 ) 0%% am. 63°42" 13°02 659 65 30 n o 1 1
1908 |
28 | 2/, 08 92 pm, 63°01"  19°30 540 100 30 - o - - it = o 1.
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83 [ ) 65°41"  14°09 9-18 70 15 1 e 2 2

!



22

Clupea harengus, L.

Mallolus villosus, O. F. M.
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50 » » — » 30 » : 12 12
52 | 18/ 13 » — » 50 30 i il 1
58 | 20,13 : Vaag Fjord » 40 » TR 1




Dansk Resume.

Det foreliggende Materiale af postlarvale Stadier af Sild (Clupea harengus L.) og Lodde (Mallotus
villosus O. Fr. Miller) fra Island og Feereerne stammer fra de af Kommissionen for Havundersegelser,
under Dr. phil. Jous. Scumipt’s Ledelse, foretagne Undersggelser i disse Farvande. Materialet er indsamlet
i Aarene 1903, 1904, 1905, 1908 og 1913 og omfatter ialt ca. 5,170 Unger af Sild og ca. 21,650 Unger af
Lodde. Med Undtagelse af Aaret 1913, hvor Undersegelserne skete fra Motorskonnerten “Margrethe”, er
alle Undersegelserne foretaget fra Havundersegelsesskibet “Thor’.

I Listerne vil man finde en Oversigt over det indsamlede Materiale samt Individernes omtrentlige
Leengde. Alle Maalinger gelder Totallengde regnet fra Hovedets forreste Kant til Basis af Caundalfinnen.
Naar Proverne har veret meget store, er der som Regel kun maalt et Antal paa 100 Individer.

Sild (Clupea harengus L.). Silden forekommer som bekendt i meget stor Mengde ved Feerperne
og Island. Den er swerlig det sidstnavnte Sted Genstand for et meget stort Fiskeri og spiller derfor en
fremtraedende skonomisk Rolle. Isleenderne har swrlig i de sidste Aartier drevet Sildefiskeri efter en sterre
Maalestok, men langt den sterste Mwengde Sild er dog hidtil fanget ved Island af fremmede Nationer,
serlig Nordmeend.

Som det allerede i 1903 blev paavist af Dr. Scamipr (se Jomns. ScaminT: “Fiskeriundersegelser ved
Island og Fezereerne i Sommeren 1903”; Skrifter udgivne af Kommissionen for Havundersegelser Nr. 1,
Kebenhavn 1904) findes Sildens Ynglepladser ved Island alene i det varmere Vand langs Sydkysten og

Vestkysten, men ikke langs den kolde Nord- og @stkyst. Silden har to adskilte Gydetider ved Island,

nemlig en Gydning om Foraaret (Marts—April) og en Gydning i Eftersommeren (Juli—August). Paa disse
Tider er ganske spade Unger af Sild (mindre end 10 mm.) fundet i stor Mzngde paa Syd- og Vestkysten
af Island, medens saadanne ikke er fundet i de mellemliggende Maaneder. Gydningen i de to Perioder
foregaar ikke i ganske samme Omraade. Foraarsgydningen finder saaledes alene Sted paa Sydkysten af
Island (Fig. 1), medens Gydningen om Eftersommeren ikke alene foregaar paa Sydkysten, men ogsaa paa
Vestkysten af Island (Fig. 5 og 6). Sommergydningen foregaar, saaledes som det allerede er anfort af
SaEMUNDSSON (1909), veesentlig paa Strekningen fra Eldeybanken til Bredefjord. Den tidligste Sildeyngel er
ved Island truffet i Midten af April. Da der ikke tidligere paa Aaret er foretaget Undersogelser ved Island,
kan der intet nsermere siges om, hvor tidligt Gydningen om Foraaret begynder. Midt i Juli Maaned mader
man atter de ganske spede Sildeunger og disse kan treffes — i jeevnt aftagende Antal — endnu i Slut-
ningen af August, hvor de danske Undersagelser ved Island opharer.

De store Mangder af Sild, der i Tiden fra Juli til September fanges paa Nordlandet, er utvivl-
somt alle Sild, der gyder langs Syd- og Vestisland, da der aldrig er truffet spaede Sildeunger langs Nord-
landets Kyster. Da Stersteparten af de Sild, der forekommer ved Nord-Island, iflg. Undersegelser af LEa
(Hiort 1910) og A. C. Jouansen (1919) gyder om Foraaret, er det utvivlsomt, at den foraarsgydende Sild
har sine Gydepladser ved Syd-Island, medens dens Opvakst foregaar paa Nordlandet. Vi ved endnu intet
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om, hvorvidt det samme gelder den sommergydende Sild eller om denne muligvis udelukkende holder
til i det varmere Vand.

Det foreliggende Materiale fra Fwmreerne er ikke saa omfattende, at det kan give nzrmere Oplys-
ning om Gydepladserne og de eventuelle Gydetider ved disse @er. Det relativt ringe Materiale skyldes
iseer, at der ikke er foretaget Undersogelser af Betydning — paa Grund af Undersogelser ved Island — i
det Tidsrum, hvor der forefindes postlarvale Sildeunger i sterre Meengde. I Slutningen af Maj og ferste
Halvdel af Juni er der fundet ganske spad Sildeyngel (mindre end 10 mm.) i Trangisvaag paa Suderg,
og i August Maaned er der sammesteds fundet Sildeunger med en gennemsnitlig Totallzengde paa ca. 27 mm.
Et enkelt Eksemplar er endvidere fundet i Vaagfjord (Sudere). Der paakreves i hej Grad fortsatte Under-
sogelser over Sildens Forekomst og Gydeforhold ved Fereerne.

Lodden (Mallotus villosus, O.Fr. Miiller). Lodden forekommer i stor Maengde ved Island, men
spiller ingen gkonomisk Rolle af Betydning. Den har imidlertid den sterste Betydning som Fedeemne for
Torsk og andre Fisk. ’

I det tidlige Foraar viser Lodden sig i store Maengder ved Syd- og Sydvestkysten af Island, hvad
der staar i Forbindelse med Gydningen, idet denne om Foraaret udelukkende foregaar ved Island i det
varmeste Vand (Temperatur i Overfladen omkring 6°) (Fig. 7). Efterhaanden som Vandet langs Vestkysten
og Nordkysten hen paa Foraaret og Forsommeren bliver mere opvarmet, udstrzzkkes Loddens Gydeom-
raade til ogsaa at omfatte disse Strekninger (Fig. 8), og hen paa Sommeren har Vandet paa @stkysten
faaet en saa hej Temperatur, at Lodden ogsaa gyder paa denne Strzekning af Islands Kyster (Fig. 9 og 10).
Paa Ostkysten findes som bekendt de laveste Temperaturer Aaret rundt. Gydning finder tidligst Sted paa
@stkysten i Juni eller muligvis forst i Juli Maaned.

Gydningen paa Sydlandet foregaar i saerlig Grad om Foraaret og aftager hen paa Sommeren. I
August Maaned synes Gydningen her saavel som paa de ovrige Kyster af Island — @stlandet undtagen —
at veere ophert (Fig. 10). Grunden til dette Forhold maa formentlig seges i de da herskende heje Tem-
peraturer (Overfladetemperaturen 8§—10°). 1 August Maaned er Overfladetemperaturen paa Ostlandet der-
imod kun 6—8°, og da traffer man paa disse Streekninger endnu ganske speede Unger af Lodde (mindre
end 10 mm.). '

Gydetiden strekker sig over folgende Maaneder paa Syd- og @st-Island :

Syd-Island. .....coovvevveiennnnnnnineine, April—Juli.
15 53 1211251 (s (e Ry e Juli (Juni?)—August (September?)
Postlarvale Stadier af Lodde er truffet — omend i mindre Antal — i Farvandet mellem Faerserne

og Island, men udelukkende store Eksemplarer, og naar der kun er truffet enkelte store Loddeunger i
Neerheden af Fereerne, maa det formodes, at disse egentlig ikke er hjemmeherende ved Fwerserne —
Lodden forekommer kun meget sjzldent ved Faergerne — men at det er Eksemplarer, der af Stremmen
er fert ned fra Loddens Gydepladser ved Island.
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and Cod in Icelandic waters. 2 Charts. 23 p.

7|Jons. ScamipT: On the post-larval develop-
ment of the Hake (Merluceius vulgaris Flem.)
1 Pl 4 Figures. 1907. 10 p.

Kr. 1.75.

8 Jous. Scamipr: On the post-larval develop-
ment of some North Atlantic Gadois (Rani-
ceps raninus [Linné] and Molva elongata
[Risso]). 1Pl and 1 Fig. 1907. 14 p. Kr.0.75.

9 Jous.Scamipt: On the post-larval stages of
the John Dory (Zeus Faber L. and some
other Acanthopterygian Fishes. 1 Plate.
1908. 12 p. Kr.0.75.

1 C.G.Jon. PErErsEN: On the larval and post-
larval stages of some Pleuronectide (Zeu-
gopterus, Arnoglossus, Solea.) 2 Plates. 1909.
18 p. Kr. 1.25.

2 J.P.Jacossen and A. C. JoHANSEN: Remarks
on the changes in specific gravity of pelagic
fish eggs and the transportation of same in
Danish waters. 2 Figures. 1908. 24 p.
Kr. 0.75.

3 Jous. ScamipT: Remarks on the metamor-
phosis and distribution of the larvae of the
Eel (Anguilla vulgaris Turt) 1 Pl and 1
Chart. 1909. 17 p. Kr. 1.00.

4 A.C.Jouansen: Contributions to the biology
of the Plaice with special regard to the Danish
Plaice-Fishery. IIIl. On the variation in fre-
quency of young Plaice in Danish waters in
1902—07. 12 Figures. 1908. 48 p. Kr. 1.50.

5 A.C.Jouansex: Do. do. do. IV. Is the
Plaice indigenous to the true Baltic? 2 Fig.
1908. 23 p. Kr.0.75.

6 Joms. Scamipt: On the occurrence of Lepto-

cephali (Larval Muraenoids) in the Atlantic
W. of Europe. 2 Pl & 1 Chart. 1909. 19 p.
Kr. 1.50. .

7 Jous.Scumipt: On the distribution of the
fresh-water Eels (Anguilla) throughout the
world. I. Atlantic Ocean and adjacent regions.
A bio-geographical investigation. 1 Chart.
1909. 45 p. Kr. 1.75.

8 A. C.Jouansen: Bericht iiber die dénischen
Untersuchungen iiber die Schollenfischerei
und den Schollenbestand in der &silichen
Nordsee, dem Skagerak und dem nérdlichen
Kattegat. Mit 10 Figuren im Text. 1910.
142 S. Kr. 4.50.

1 A.C.Jonansen: Contributions to the biology
of the Plaice with special regard to the Danish
Plaice-Fishery. V. The supposed migrations
of plaice from the Kattegat and Belt Sea to the
true Baltic. 5 Figures. 1912. 34 p. Kr. 1.25.



Bd. IV, Nr. 2
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Jons.ScaminT: On the identification of Murae-
noid larvae in their early (»Preleptoce-
phaline«) stages. 1 Plate. 1913. 14 p. Kr. 0.75.
A. STrRUBBERG: The metamorphosis of elvers
as influenced by outward conditions. Some
experiments. 1913. 11 p. Kr. 0.50.

A. C. Jonansen: Contributions to the biology
of the Plaice with special regard to the Danish
Plaice-Fishery. VI. On the immigration of
plaice to the coastal grounds and fiords on
the west coast of Jutland. 1913. 26 p. Kr.1.00.
P. L. Kramp: Report on the fish eggs and
larvze collected by the Danish research steamer
»Thor« in the Langelandsbelt in 1909. With
6 Figures in the text. 1913. 39. p. Kr. 1.25.
Biarnt SzEmunpsson: Continued marking
experiments on plaice and cod in Icelandic
waters. 7 Fig. 1913. 35 p. Kr. 1.25.
Jon.ScamipT: On the classification of the fresh-
water Eels (Anguilla). 1915. 19 p. Kr. 0.75.

O. WinGe: On the value of the rings in the

scales of the Cod as a means of age deter- |

mination. lllustrated by marking experiments.
1915. 21 p. Kr. 0.75.

A.C. Jonansen: Contributions to the biology
of the Plaice with special regard to the
Danish Plaice-Fishery. - VII. Marking experi-
ments with Plaice in the North Sea off the
west coast of Jutland during the years 1906—
1912. With supplementary observations on
the previous Danish experiments. 27 Fig.
1915. 60 p. Kr. 2.00.

Jons. ScamipT: Marking experiments with
Turtles in the Danish West Indies. 11 Fig.
1916, 26 p. Kr. 1.00.

A. C. STRUBBERG: Markiﬁg Experiments with
cod at the Feroes. 24 Fig. 1916. 126 p.
Kr. 4.00.

A. C. JouanseN: Marking Experiments with
Sole (Solea wvulgaris Quensel) and Turbot
(Rhombus maximus L.) in the Kattegat and
Baltic Waters: 4 Fig. 1916. 18 p. Kr. 0.50.

Jons. ScumipT: On the early larval stages of
the Fresh-Water Eels (Anguilla) and some
other North Atlantic Murznoids. 4 Plates
and 14 Fig. 1916. 20 p. Kr. 1.75.

P. JespErRseEn: Contributions to the Life-
History of the North Atlantic Halibut (Hippo-
glossus vulgaris Flem.) 1 Plate and 16 Fig.
1917. 32 p. Kr. 1.50.

A. C. StrueBeRG: Marking Experiments with
Plaice and Lemon Soles at the Faroes in
1910—12. 28 Fig. 1918. 64 p. Kr. 2.25.

Jons. Scumipr: Stations in the Atlantic, etc.
1911—15. With two Charts and introductory
remarks. 1919. 27 p. Kr. 1.50.

A. C. JoHansen: On the large spring-spawning
Sea Herring (Clupea harengus L.) in the north-
west European waters. 14 Fig. 1919. 56 p.
Kr. 1.75. 9

A, C. Jonansen and KimsTiNne Smite: Inve-
stigations as to the effect of the restriction
on fishing during the war on the plaice of the
eastern North Sea. 10 Fig. 1919. 53 p. Kr. 1,75.
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Serie: Hydrograti.

MarTin KENupseN: On the organisation of the
Danish hydrographic researches. 1904. 7 p.

H. J. Hansen: Experimental determination of
the relation between the freezing point of sea-
water and its specific gravity at 0°C. 1904. 10 p.

N. Bsierrum : On the determination of Chlorine
in sea-water and examination of the accuracy
with which Knudsen’s pipette measures a
volume of sea-water. 1904. 11 p.

Kr. 1.25.

J.N. NieLsen: Hydrography of the watgrs by
the Faroe Islands and Iceland during the
cruises of the Danish research steamer “Thor”

in the summer 1903. 8 Plates. 1904. 29 p. .
NieLs BierrumM: On the determination of
Oxygen in sea-water. 1904. 13 p.

Kr. 3.50.

MarTIN Knupsen: Contribution to the Hy-
drography of the North Atlantic Ocean 21
Plates. 13 p. Kr.5.75.

J. N. NieLsen: Contributions to the Hydro-
graphy of the walers north of Iceland. 2
Plates. 28 p.

J. P. Jacorsen: Die Léslichkeit von Sauerstoff
im Meerwasser durch Winklers Titriermethode
bestimmt. 1905. 13 S.

Kr. 2.00.

J. N. NieLsen: Contribution to the Hydro-
graphy of the north-eastern part of the Atlantic
Ocean. 3 Plates. 1907. 25 p. Kr.1.75.

J.P.Jacossen: Mittelwerte von Temperatur
und Salzgehalt. Bearbeitet nach hydrogra-
phischen Beobachtungen in dénischen Gewis-
sern 1880—1907. 11 Tafeln. 1908. 26 S.
Kr. 3.50.

J.N. NieLsen: Contribution to tlre understan-
ding of the currents in the northern part of
the Atlantic Ocean. 1 Plate. 1908. 15 p.
Kr. 0.75.

J.P.JAcoESEN: Der Sauerstoffgehalt des Meeres-
wassers in den dinischen Gewéissern inner-
halb Skagens. 5 Tafeln. 1908. 23 S. Kr. 2.00.

KirsTINE SmitH: Gezeitenstroeme bei
Feuerschiffen Vyl und Horns Rev.
Textfigaren. 1910. 23 S. Kr. 0.75.

J. P. JacoBsEN: Gezeitenstroeme und resul-
tierende Stroeme im Grossen Belt in ver-
schiedenen Tiefen im Monat Juni 1909. Mit
7 Figuren im Text. 1910. 19 S. Kr. 0.75.

MarTin Knupsen: Danish hydrographical
investigations at the Faroe Islands in the
spring of 1910. 2 Plates. 1911. 17 p. Kr. 1.00.

den
Mit 4

J. P. Jacossen: Beitrag zur Hydrographie der
dinischen Gewisser. 47 Tabellen, 17 Text-
figuren, 14 Tafeln. 1913. 94 S. Kr. 6.50.

J. P. JacossEN: Strommessungen in der Tiefe
in dénischen Gewissern in den Jahren 1909
—1910 und 1911. Mittlere Werte des Stroms
und Konstanten der Gezeitenbewegung. 1913.
43 S. Kr. 1.25.



Bd. 11,

» I,

» 11,

> 11,

Bd. I,

Nr.4 J. P. Jacossen: Hydrographical investigations
in Faeroe Waters in 1913. 15 Fig. 1915.
47 p. Kr. 1.50.

J. P. JACOBSEN:
graphy of the Atlantic.
1916. 24 p. Kr. 0.75.

Contribution to the Hydro-
7 Fig. 8 diagrams.

Ta. P. FuNDER: Hydrogrﬁphic investigations
from the Danish School Ship »Vikinge in
the Southern Atlantic and Pacific in 1913
—14. 1916. 28 p. Kr. 1.00.

J. P. Jacossen: Hydrographische Untersuch-
ungen im Randers Fjord (Jylland). 1918.
46 S. Kr. 2.50.

Serie: Plankton.

Nr. 1 {Ove PavrLsen: Plankton-Investigations in the
waters round Iceland in 1903. 2 Maps. 1904.
41 p.

C. H. OsTteNFELD: On two new marine species
of Heliozoa occurring in the Plankton of the
North Sea and the Skager Rak. 1904. 5 p.

Kr. 2.00.

OveE PAuLsen: On some Peridinez and Plank-
ton-Diatoms. 1905. 7 p. Kr. 0.25.

OveE PauLsen: Studies on the biology of
Calanus finmarchicus in the waters round
Iceland. 3 Plates. 1906. 21 p. Kr. 1.75.

Qve PaurLsen: The Peridiniales of the Danish
Waters. 1907. 26 p. Kr.0.75.

Bd. I, Nr. 6 C. H. OSTENFELD:

On the immigration of
Biddulphia sinensis Grev. and its occurrence
in the North Sea during 1903—07 and on its
use for the study of the direction and rate
of flow of the currents. 4 Charts and 5 Text-
Figures. 1908. 44 p. Kr. 2.50.

Ava. BRingMANN: Vorkommen und Verbrei-
tung einer Planktonturbellarie Alaurina com-
posita Mecz. in danischen Gewissern. 12 Fi-
guren und 1 Karte. 1909. 15 S. Kr. 0.50.

» 8 Ove Pavursen: Plankton investigations in the
waters round Iceland and in the North Atlantic
in 1904. 9 Figures. 1909.. 57 p. Kr. 1.75.

> 9 AnprEAs OTTERSTRoM: Beobachtungen iiber
die senkrechten Wanderungen des Mysisbe-
standes in der Ostsee bei Bornholm in den
Sommermonaten 1906 und 1907. 1 Fig. 1910.
10 S. Kr. 0.25.

C. H. OsTENFELD: A revision of the marine
species of Chatoceras Ehbg. Sect. Simplicia
Ostf. With 24 figures in the text. 11 p.

J. P. Jacoesen and OvE PAULSEN: A new
apparatus for measuring the volume of plank-
ton samples by displacement. 6 p. 1912.

Kr. 0.50.

» 12 P.L.Kramp: Medusz, Ctenophora and Chaetog-
nathi. From the Great Belt and the Kattegat
in 1909. 1915. 20 p. K. 0.75.

Ove Pavrsen: Plankton and other biological
investigations in the Sea around the Fzroes
in 1913. 6 Figures 1918. 27 p. Kr. 2.00.
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SKRIFTER UDGIVNE AF KOMMISSIONEN FOR HAVUNDERSOGELSER

Nr.6 ANDREAS OTTERsTRoM: Sildens Afheengighed af

Jons. ScHMIDT : Fiskeriundersegelser ved Island og

Ferperne i Sommeren 1903. 10 Tavler. 1904. VI
~+ 148 S. Kr.5.00. Udsolgt.
MarTiN Knupsen: Havets Naturlere. Hydrografi.

Med sezrligt Hensyn til de danske Farvande. 10
Figurer, 4 Tavler. 1905. 41 S. Kr.1.75. Udsolgt.

Jonan HiorTt og C.G. Jon. PETERSEN: Kort Over-
sigt over de internationale Fiskeriundersggelsers
Resultater med sserligt Henblik paa norske og danske
Forhold. 10 Tavler. 1905. 54 S. Kr. 3.50.

Martin Knupsen, C. G. Jon. PETeRsEN, C. F. DRECH-
seL, C. H. OsteEnrFeELp: De internationale Hav-
underspgelser 1902—07. 1908. 28 S. Kr. 0.75.
Biarnt Smmunpsson: Oversigt over Islands Fiske
med Oplysning om deres Forekomst, vigtigste bio-
logiske Forhold og gkonomiske Betydning. 1 Kort.
1909. 140 S. Kr. 2.25.

»

»

forskellige hydrografiske og meteorologiske Forhold
i Store Bzlt. 2 Textfigurer. 1910. 52 S. Kr. 1.00.

A. C. Jouansen: Om Redspeztten og Redspaettefiske-
riet i Beltfarvandet med nogle Bemarkninger om
de evrige Flynderarter og Flynderfiskerier i samme
Farvand. 23 Tavler, 14 Textfigurer. 1912. 158
Sider. Kr. 3.00.

Jons. ScemipT: Danske Underspgelser i Atlanter-
havet og Middelhavet over Ferskvandsaalens Bio-
logi. 3 Tavler, 5 Textfigurer. 1912. 33 Sider.
Kr. 1.50.

A. C. JonanseN og J. CHR. Legrring: Om Fiskebestan-
den og Fiskeriet i Gudenaaens nedre Leb og Randers
Fjord. — With an English Resumé. 4 Tavler. 42
Textfigurer. 1919. 169 Sider. Kr. 3.75.



