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I. Introduction.

THE material of the present report is taken partly from the collections of the “Hélar” during its regular
summer-cruises between Reykjavik and Ofjord round the south of Iceland, partly from my own
collections on board the “Thor”, the marine investigation-steamer of the Danish Government, which
spent the summer around Iceland.

The material from these two sources is not homogeneous. The collections of the “Hoélar” were
undertaken at previously determined places, which were the same on each voyage, viz: Vestmannaeyjar
(only two samples), Hrolaugseyjar, Papey, Digranes, Langanes, Rédehuk (Raudantpur) and Gjogurta. They
are marked on map L

My own samples, on the contrary, were collected at many different places and without regularity.
The voyage of the “Thor” round Iceland was undertaken for fishing purposes, so its route was not arranged
with a view to plankton researches. I gathered plankton everywhere on the voyage, and among the
samples collected I have chosen seventy-two and grouped them into tables. These 72 samples will present
a sufficient and, collectively, a convenient survey of the plankton-associations.

It will be seen that whereas the samples from the “Holar” present a general view of the changes
of the plankton-associations in the same localities at different periods, those gathered by the “Thor” enable
us to study the changes of the plankton-associations in different localities often at nearly coinciding periods.

Therefore in the tables, the samples of the “Hdélar” are grouped according to the places of collection.
To each sample is added the date when it was taken, as well as the temperature and the salinity of the
surface-water of the place in question. '

In order to facilitate a general view, I have grouped the samples of the “Thor” in seven divisions
each representing a certain area at a given period. The boundaries between them are often somewhatl
arbitrary, but I have attempted to make each of them embrace one or several tolerably well-defined and
well-characterized plankton-associations.

These divisions are:

[. East Iceland, May. [V. North Iceland, June-July.
II. South Iceland, June. V. West Iceland, July.
ITI. West Iceland, June. VI. East Iceland, July-August.

They follow in the same order in which the “Thor” traversed the waters in question. The terms:
cast, west etc. here are only meant to indicate the localities of the places of collecting in relation to
Iceland. Where the same term recurs, it does not necessarily refer to exactly the same tract. For instance,
the division headed West Iceland, June, consists for the most part of samples collected far out in Denmark
Straits, whereas those of West Iceland, July, were taken closer to Iceland.
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As we cannot provide hydrographic information about all the samples, none is given in the tables,
but where it is possible we shall give it in our text.

The method of collecting used by the “Ho6lar” consisted in pumping up water which was
subsequently filtered through a plankton-net; the pumping-tube opened about 3—4 metres below the
surface of the water. The greater part of the samples of the “Thor” were gathered with a small hori-
zonlal net trailing behind the steamer at slow speed. Of the many vertical hauls that were taken I have
only mentioned a few; they were all made with NANSEN’s closing-net. Measures of volume have not
been taken.

The determination of the material is defective in so far that only a small part of the zoo-
plankton has been determined; the information we are able to give about that will be found in the

tables as well as in the supplementary list.

[I. Summary of the Hydrography.

Before speaking of the Plankton it will be to the purpose to give a general outline of the hydro-
graphy of the Icelandic waters. As the author of the present report does not profess to be a hydrographer
the following summary could only be derived from second-hand knowledge. It will limit itself to giving
a general sketch and refrain from entering upon details.

The waters of the sea round Iceland come partly from the north: Arctic water, partly from
the south: Atlantic water, and partly form a mixture of these two kinds of water.

The Atlantic water is warm and of high salinity (over 35 %00). According to all reports it seems to
come from the south-west towards the south-coast of Iceland. The Arctic water, on the contrary, is cold
and contains less salt (under 35 %o0); it flows from the north or north-west towards the northern Icelandic
coast (forming part of the East-Icelandic polar current); the East-Greenlandic current comes. less into
consideration, as it does not immediately touch the Icelandic coast.

The Atlantic Water. According to Knupnsen (Ingolf, p.107), the ridge which from Reykjanes
runs in a south-westerly direction, forms the boundary between Denmark Straits and the Atlantic Ocean.
The current runs along this ridge, and at the south-west coast of Iceland it is supposed to divide itself
into two branches, one that flows eastward, and one that flows northward, forming the Irminger-current.

Now, to begin with the easterly current, it must, at any rate in part of its course, follow the
south coast of Iceland in an eastward direction. Ryper (1902), on the contrary, assumes that the warm
current off the south-eastern coast of Iceland on meeting the East-Icelandic polar current is turned off
and directed westward along the south-east coast of Iceland. Whichever may be the case, I cannot
tell; from the side of the plankton the question is difficult to solve, for if the walers along the southern
and western coasts of Iceland contain the same plankton — which may be the case at any rate — either
of the two theories may account for the fact.

According to Knupsen, the sea south of Iceland presents very uniform hydrographic conditions.
We find here a vast homogeneous area of warm and salt water covering a layer of colder and less
salt water. — The surface-temperature is always positive; rising in spring and early summer, it generally
reaches its maximum — as a rule between 11° and 12° — in the latter half of July. It is of high salinity,
always exceeding 35 %0, mostly about 35,25 %00. Exceptions from this rule are rare (July 1899, KNupseN: lagt-
tagelser etc.). Close to the coast the salinity is less, see e. g. the observations of the “Holar® from Hrolaugseyjar.
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The above-mentioned Irminger-current flows northward along the west coast of Iceland, at the
northern corner of which it divides into two branches, one of them running westward, the other eastward.
The former is gradually forced southward by the East-Greenlandic polar current proceeding from the
north; it pursues its course together with the polar current as its undercurrent and along its eastern side.
As a part of the East-Greenlandic polar current is forced from south to north by the Irminger-current,
we meet here in Denmark Straits with a rotation of “basin-water”.

The eastern branch of the Irminger-current takes its course round Cape Nord and runs along the
north coast of Iceland. According to Knupsen it passes Cape Nord mostly in the depths, not as a surface-
current. At the north coast it is cooled by and mixed with polar water from the north. As far as
Langanes Kxupsex thought he could perceive the warmer water of the Irminger-current.

Therefore the waters on the west coast of Iceland are characterized by being warm and salt, in
summer generally containing not less than 35,25 %0 salt, and possessing the same surface-temperature as
the water south of Iceland. In winter, on the contrary, the surface-temperature as a rule is lower than
it is to the south of Iceland. The western side of the Irminger-current carries cold and fresh water,
which, as shown above, it receives from the East-Greenlandic polar current. In the northern part of
Denmark Straits, where the warm and the cold waters mix, we meel with irregular conditions, as for
instance where HELLAND-HANSEN (S “Michael Sars”) in one place found a surface-temperature of 4° and
a salinity of 32,78, a distance of a few cables’ length showed 9° and 35,00 %0 salt.

North of Iceland, on the contrary, the sea is comparatively fresh, and the surface-temperature — at
all events in spring and early summer — lower than the west of Iceland. Later in the summer the difference
in temperature gradually diminishes, but at that season the sast-Icelandic polar current also possesses a
warm surface-temperature. This proves, at any rate with regard to the polar current, that it is only
the temperature of the surface-water which has been heightened by the effect of the sun. The 35 oo
isohaline from the west never seems to come round Cape Nord. The salinities, as a rule, may be sup-
posed to lie between 34 %o — 35 %o, but where there is or may have been ice, even close to the
coast, they frequently measure 33 %0 or less, see e. g. the samples of the “Holar” from Rodehuk and
Gjogurta.

The Polar Water. The East-Icelandic polar current proceeds from the north-west, passes
Langanes and follows the east coast of Iceland. The polar water to the west of its mnorthern part,
according to Knupsen, flows southward, and it is this water which gradually mixes with the water of the
eastern branch of the Irminger-current. This mixed water, together with all the fresh water from rivers
and ice on the north coast of Iceland, especially at its eastern part, is carried away by the East-Icelandic
polar current round Langanes, and pursues its course with the current on its western side, closest to
the coast. Consequently the water is fresher here than further out in the sea. The water of the East-
Icelandic polar current is cold and its salinity is small; the 35 %0 isohaline passes from the south-east
coast of Iceland round Vestrahorn south-eastward down towards the Fewroes, or in summer it turns
northward. In spring the 5° isotherme takes nearly the same direction, and so does in autumn perhaps
the isotherme of 7° or 8°.

Then it is in passing Vestrahorn that the polar water meets the warm and salt Atlantic water, and
in sailing round the south-eastern corner of Iceland we always notice a fairly sudden rise in tem-
perature and an increase of salinity, so that towards the south the former amounts to a couple of
degrees or more, and the latter changes from less than 35 %0 to more. Of course we do not mean to say
that these sudden changes always occur at the same points; we are only making general statements.

We can now resume our observations as follows: The south coast and the west coast
of Iceland are washed by warm and salt Atlantic waters, its north coast by mixed
waters and its east coast by cold and fresh polar waters.



I[II. The Plankton collected by the Ss Hoélar.

(Table I.)

A. Vestmannaeyjar and Hrolaugseyjar.

In these localities the plankton is very poor in spring; the most important forms are Coscinodiscus
and Chactoceras decipiens, — the latter is not wanting in any of the samples gathered in these places by
the “Holar”. Species of Thalassiosira, especially Th. gravida, occur in the beginning of May, and a little
later — apparently earlier at Vestmannaeyjar than at Hrolaugseyjar — we meet with Asterionella japonica,
which maintains itself as the principal form till far on in June. The composition of the Asterionella-plankton
is fairly constant. The most important species accompanying the principal species are Chaeloceras debile
and decipiens, Thalassiosira gravida and Nordenskioldii, Coscinodiscus oculus Iridis and Skeletonema costaium.
Peridineze and Tintinnidee are sparingly represented. The Asterionella-plankton disappears at the close of
July. The species of Thalassiosira continue a short time longer, then also disappear, and at the same
time the summer Peridineze make their appearance. This plankton remains, though decreasing in
quantity, till the collections are discontinued in October. It must be designaled as Longipes-plankton.
Peridinium ovalum and Ceratium longipes occur in large quantities, and Ceratium fusus is more frequent
than C. furca. C. tripos is without importance. Tintinnidee, Cyttarocylis denticulata in particular, play
an important part. The last sample (November 1st) was collected about ten miles S. E. of Ingolfs-
h6foi, and has a southerly character. Bacleriastrum wvarians, Dactyliosolen antarcticus, Rhizosolenia
Debyana, Ceratium horridum (v. intermedinm JGrgs. = (. Scoticum Schiitt), Podolampas palmipes, are all
southerly forms, which during the summer-time are seldom or never found near Iceland.

B. Papey.

The samples collected here in early summer are characterized by Sira-Plankton: Thalassiosira
gravida, hyalina and Nordenskijldii both as to quantity and constancy predominate over all other forms.
Their associates are somewhat variable; we may mention Chaefoceras cinctum, debile, furcellatum and
Wighami (once in immense multitudes), Rhizosolenia semispina. The sample of June 13% is peculiar; it
conlains but few Thalassiosira, Chaeloceras peruvianum being the prevailing species. This and the following
samples were collected at long. 13° 54’ W., about 5 miles further to the east than the other samples which
were taken at long. 14° W. or even somewhat further to the west. As will be seen afterwards, in the
open sea off the east coast of Iceland Chaetoceras peruvianum was prevalent, so we notice here how short
a distance the Sira-plankton extends seaward. It is true the sample of July 2¢ still contains Thalassiosira,
but also in considerable quantity Chaetoceras peruvianum.

In August, September and October we find near Papey a somewhat variable neritic Chaetoceras-
plankton, in which Ch. debile and Ch. decipiens are prevalent, whereas Ch. furcellatum, laciniosum and
simile, Biddulphia aurita and Rhabdonema arcuatum occur more or less scattered.

The last sample (October 31%t) was taken west of Papey; its predominant species are Corethron
criophilum, Skelelonema costatum and Plychocylis urnula. It also contains a fair amount of species of
Ceratium, which have been almost entirely wanting in the other samples. On the whole Peridinez are of
no importance near Papey; only Peridinium islandicum, pallidum and pellucidum occurred in somewhat
considerable quantity (in August). The Tintinnidee play an unimportant part in the Sira-plankton, but
occur more abundantly at a later period. Cyttarocylis denticulala is probably the species appearing
most regularly.



C. Digranes.

Some irregularity prevails as to the localities where the samples were collected by the “Hdlar”;
most of them were taken off Digranes, a few at Bjarnarey south of Vopna Fjord.

Here also we find Sira-plankton, but only in April. The other samples are all more or less
poor. In July and August the principal forms are: Chaetoceras decipiens, Ceratium arclticum, Peridinium
ovatum, Dinophysis rotundata and Cytlarocylis giganlea. None of these play any part in the sample of
September, in which Rhizosolenia styliformis is the most prominent. At the close of October Chaetoceras
peruvianum and Corethron criophilum occur in abundance.

D. Langanes.

The samples as a rule were collected north of Langanes. The Sira-plankton recurs here again
in April. Thalassiosira, by the way, continues till up in July.

At the close of May Chaetoceras peruvianum begins to appear in large quantities, and about the
middle of July it occurs in enormous masses. It is nearly always associated with Rhizosolenia semispina,
and Thalassiosira gravida is wanting in none of the samples in which Chaetoceras peruvianum has its
maximum. Among its assiocates we must notice Chaetoceras diadema, as this species forms part of all
the Langanes samples taken in water with a low salinity (under 34 %o0). Though the samples were not
collected at precisely the same point, but between latitudes 66° 20" and 66° 27" N., it has not been possible
to find any connection between the locality of a sample and the salinity of its water, so we think we
may assume that the samples exhibiting Chaetoceras diadema were taken in water which contains a large
quantity of north-Icelandic coast-water, whereas the samples from salter water, in which no Chaetoceras
diadema is found, proceed from more unmixed polar water.

Just as Chaetoceras decipiens was a characteristic of the samples from Hrolaugseyjar, Ch. peruvianum
is distinctive of those from Langarnees, and is wanting in none of them throughout the summer. In
quantity, however, it decreases in July and August, whereas Chaetoceras decipiens has been gradually
increasing until in August it became prevalent; subsequently it is replaced as principal form by Rhizo-
solenia styliformis. The latter disappears in September, at which season Chaetoceras peruvianum has its
second and smaller maximum. At the close of October Corethron criophilum takes the lead.

At Langanes Peridineze and Tintinnidee are of slight importance; Ceratium arcticum, C. longipes
and Dinophysis rotundata occur now and then in July and August in pretty great abundance. Cyttarocylis
gigantea here as at Digranes, appears more [requently than C. denticulata.

E. Roédehuk.

The localities of the samples vary; most frequently they are collected west or south-west of Rédehuk,
some of them, however to the north-east. The salinities are low, more so here than alt Langanes; in
both localities, however, they are below 34 %/qo.

The Sira-plankton of April is unimportant; Chaetoceras peruvianum forms part of it. The maximum
period of the latter is simultaneous with that of Langanes. Chaetoceras diadema also occurs here in
samples of low salinity, if not so exclusively as at Langanes.

The maximum of Chaetoceras peruvianum suddenly discontinues, coinciding with a rise of surface-
temperature in the course of eight days (from June 18" to 26™) from 4°2 to 6° and simultaneously
with the appearance of no small amount of Peridinese /Dinophysis rotundata, Goniodoma Ostenfeldii,
Peridinium conicum, P. ovatum, P. pellucidum/. The Peridinese continue, though somewhat variably, in
all the following samples. Chaetoceras decipiens accompanied by Cyttarocylis gigantea obtains a small
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maximum, with the interruption of a nearly diatomless sample of July 25%. In August Rhizosolenia
semispina and styliformis make their appearance. September and October present a neritic Chaetoceras-
Peridinium plankton, October moreover a slight occurrence of Corethron criophilum. The last sample
(October 24) contains mostly Peridineze, but Codonella ventricosa prevails as well, thus characterizing
it as highly neritic.

In its general features the plankton here resembles that of Langanes; the principal difference is
the more frequent appearance of Peridinese and Tintinnidze.

F. Gjogurta.

Here also the Sira plankton is but faintly developed; it does not appear till the end of May,
contained in the maximum of Chaetoceras peruvianum, which culminates in the middle of June, but at
the close of July Chaetoceras peruvianum is no longer important in the plankton, nor does it become
so afterwards.

The sample of July 24* is almost devoid of diatoms — Rhabdonema arcualum can scarcely be
considered a genuine plankton form — and for the most part contains only Peridinium ovatum. This
sample harmonizes well with that of July 25" from Roédehuk; the surface-temperature in both places is
uncommonly low, whereas the salinities are rather higher than usual. Most likely the paucity of these
samples is due to the fact that at this time the polar water has sent off a tongue to this place and
killed the greater part of the organisms contained in the coast-water.

August presents a great multitude of plankton species, both diatoms and Peridinee. Chaetoceras
cinctum, Ch. decipiens, Ch. Ingolfianum, Ch. laciniosum, Leptocylindrus, Rhizosolenia semispina, Skelelonema
costatum, Helerocapsa lriquetra, Peridinium ovatum, P. pellucidum, Amphorella subulata are all present here,
but none of them predominate. The following sample (October 13%) contains but few Peridinee, and its
principal forms consist of other species, such as Ceratium longipes, Peridinium depressum, and also to a
certain extent of other diatoms, such as Chaetoceras contortum and Ch. diadema, besides Ch. Ingolfianum.

The samples of October are poor; like those of Rodehuk they consist for the most part of
Peridinewe, but also contain many Codonella ventricosa; Corethron criophilum, however, is also present in
noticeable quantity.

Here also at Gjogurta the plankton-associations in their general features correspond with those
of Langanes. Thus in early summer we find Chaetfoceras peruvianum and in autumn Corethron, but the
deviations are more considerable than at ‘Rodehuk; Chaetoceras decipiens has disappeared as chief form,
the Peridineze and Tintinnidee are more amply represented.

If we attempt in short outline te convey a general view of all the collections of the “Holar”, we
can only find one feature which is common to all seven stations, viz. the more or less distinct
occurrence of Sira-plankton in spring. It reaches its highest maximum and longest duration
at Papey, its lowest maximum and shortest duration at Rédehuk and Gjogurta.

To simplify the summary, we may divide the seven stations into three groups, viz.:

1) (Vestmannaeyjar and) Hrolaugseyjar.

In spring these slations are characterized by diatoms /Chaeloceras decipiens): in early summer by
Asterionella; in late summer and autumn by Peridinesze /Ceratium longipes, [usus, Peridinium ovatum).

2) Papey.

- Always characterized by diatoms; in spring and early summer: Thalassiosira; in late summer and
autumn: neritic species of Chaetoceras; in October: Corethron criophilum.
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3) Digranes, Langanes, Rodehuk and Gjégurta.

In spring: Sira-plankton; in early summer: Chaetoceras peruvianum-maximum; in late summer:
neritic Chaeloceras-species; in autumn: Rhizosolenia styliformis and lastly Corethron criophilum.

The plankton of all three groups is chiefly neritic, quite naturally, as the samples have been
collected very close to the coast. The neritic character is most prominent in the second group (Papey),
the only one in which we scarcely notice oceanic forms (see p. 6). Group 3 is the most varied and the
most interesting. That the maxima of Chaetoceras peruvianum, which have been met with here, originate
in the open sea, will be shown in a later page. The same may probably be said of Rhizosolenia styliformis
and Corethron. The neritic forms probably proceed from the north coast of Iceland.

Gradually, in pursuing our course westward from Langanes, Peridinece and Tintinnide become
more frequent. We cannot deny the possibility that this may to a certain extent be due to the Irminger-
current, whose eastern branch increases in power as it advances westward. More likely, however, this is
not the case, as will be seen afterwards.

IV. The Plankton collected by the s “Thor”.

Table II.

The “Thor” arrived at Seydisfjord on May 16t after having finished its quarterly cruises between
Iceland and the Fewmroes, and it remained in Icelandic waters till August 4. Its route will be found on
the two maps, the first of which shows its route from the east coast southward and westward up to the
north coast; the second indicates the return voyages. The maps also show the plankton-associations
passed across by the “Thor” as well as their boundary-lines so far as it has been possible to indicate them.

As said above, a selection of samples has been grouped in tables; about those marked with
an asterisk more information may be found in the supplementary list preceding the tables. This list also
contains statements about zoo-plankton, for the most part gathered in Dr. PETERSEN’s young-fish trawl
by Dr. J. ScumipT.

About the plankton from the quarterly cruises in May and August, information is to be found in
«Bulletin des résultats acquis pendant les périodiques, Année 1902—03, Supplément, Année 1903—04, No.2":
on Map I the boundary between the Chaetoceras peruvianum-plankton of the cold water and the Ch. decipiens-
plankton of the Atlantic water, based upon the statements in the “Bulletin”, is indicated.

A. East Iceland, May.

In May the east-Icelandic fjords were all filled with Sira-plankton (Table Nos.1—2 and 4), which
resembles the plankton we know from Papey, but it contains little or no Chaeloceras decipiens. The
most important associates of the Thalassiosira-species are: Chaetoceras furcellatum'), Ch. diadema and
laciniosum, Baclerosira fragilis. We scarcely meet with any Peridineze at all, only in few specimens an
undescribed species.

As stated above (p. 6), the Sira-plankton forms only a narrow stripe along the east coast of Iceland;
No. 4 (Seley) has been gathered off Rédefjord and still contains pure Sira-plankton, Chaetoceras peruvianum,
however, is common. Nos. 6—7 have been taken off Seydisfjord; they show that Sira-plankton is
richest at the surface, whereas the deeper layers contain more Chaetoceras peruvianum. No. 8 (34,62 /oo
salinity) was taken at Station Da. Atl. 19, off Rodefjord, about four miles from the coast. No. 9.(34,79 °/oo

1) If seen without spores Chaefoceras furcellatum and Ch. cinctum are very difficult to distinguish from .each other.
2
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salinity) at the same latitude about 45 miles off the coast (Station Da. Atl. 17); in the latter sample the
Thalassiosira-species have disappeared.

It is worth noticing that a vertical haul at the position of No.8, in a depth from 70 to 6 m. gave
scarcely any Thalassiosira, which shows that here as at Dalatangi theyt are found in the surface-water only.
It was different at a station (Da. Atl. 18) between the places 8 and 9, 23 miles off the coast; here the
Thalassiosira-species only occurred in a depth of more than 75 m., a circumstance which could not be
explained by the local hydrographic conditions. The occurrence of Thalassiosira in No 11, far out in the
sea, may be attributed to melted ice-blocks.

We need only proceed a mile seaward from the east coast of Iceland to find that Chaetoceras
peruvianum (Ch. criophilum) is the prevalent form. Its only important associate is Rhizosolenia semispina,
and these two occurred east of Iceland in enormous uniform masses (Nos. 9—11); on its whole outward
tour towards north-east, up to lat. 66° 09'N., long. 10° 45’ W. the “Thor” met with nothing but this kind of
plankton. The same plankton, though with a sprinkling of other forms, was met with at all cold-water
stations passed by the “Thor” in May 1903, viz. at lat. 63° 36' N., long. 6°20' W. (Da. Atl. 4, North of the
Faerdes), at lat. 64°20'N., long. 8°37 W. (Da. Atl. 10), and a very similar plankton, by the way, was found
by the “Michael Sars” on its quarterly cruise at lat. 66° 58' N., long. 8°42' W. (St. N. 19), at lat. 68° 12'N,,
long. 12°09' W. (St. N. 14), at lat. 67° 28' N., long. 10°03' W. (St. N. 15) (Bulletin).

This Chaetoceras peruvianum-plankton seems, therefore, to have filled up all the
cold water of the Norwegian Sea in May.

B. South Iceland, June.

Of the samples collected by the “Holar” at Hrolaugseyjar we know the Asterionella-plankton of
June. The voyage of the “Thor” showed it to be distributed as follows: from Eystrahorn in the east to
about fifteen miles west of Skagi on Reykjanes; the “Thor” found it to extend furthest south on her western
passage (to about 63°N.), on her eastern voyage the latitude it reached, was about 62° 10' N. However, on
account of the configuration of the Icelandic coast, the belt of Asterionella was broader to Lhe east (ca.
90 miles) than to the west (ca. 60 miles).

As may be seen from the table (Nos. 12—15, 20—22), its composilion is tolerably constant and
nearly everywhere as at Hrolaugseyjar; Coscinodiscus oculus Iridis seems to be of less regular occurrence
than we might suppose, judging from the samples of the “Hélar”. Nitzschia seriata, on the other hand, appears
more frequently than at Hrolaugseyjar, especially in the open sea. Peridinez are present only in small
quantities, the most frequently occurring is Peridinium ovatum.

Of organisms not indicated in the tables, but mentioned in the supplementary list, we note here
Coccolithophora pelagia and Clione borealis. It has been shown by OsTENFELD and PauLsex that in 1899
the former was distributed throughout the whole northern Atlantic. The reason why it is not generally
found is that the meshes of the nets are too large, thus allowing the small organisms to pass through.
The “Thor”, however, carried small nets of silk taffety; this stuff is so close, that it is no use pulling
it through the water, but we only needed to pour a few buckets of water into the net to find the Coc-
colithophora, so densely did it occur. Unfortunately our silk taffely proved so fragile that it soon became
(uite useless.

Clione borealis was gathered in the young-fish-trawl by Dr.J. Scumipt almost everywhere south of
Iceland, as well as easl, north and west of the island. So we doubt whether Gran (Pl. norweg. Nord-
meer.) is right in taking Clione as an arctic form and naming the arctic plankton-region after it.

The Asterionella-plankton, according o the lists published by OstenrELD (Iagttagelser etc. 1898, 1899,
1900), has been found in previous years near the south-coast of Iceland at the following periods and places:
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1897, April 29®, South of Reykjanes (here Asferionella was mentioned as being only of not
frequent occurrence --),
June 10", Round Vestmannaeyjar.
1898, June 34, South of Reykjanes.
» 5™ South of Portland Head and South of Reykjanes.
. 1™ Faxe-Bugt (Faxafloi).
. 19" South of Portland Head (Reijnis drangar) and South of Reykjanes.
July 17", South of Portland Head.
1899, March 234, Off Reykjavik.
May 27, Round Vestmannaeyjar (very sparingly).
June 26", South of Portland Head.
And according to lists worked out by the author, but still impublished,
1900, March 28t South of Reykjanes.
April 26" Round Vestmannaeyjar.
June 10", In Faxe-Bugt.
19, In Skage-Fjord, at the North coasl.

It goes without saying that the plankton of these localities does not always consist of the same
organisms, yet we notice no slight degree of uniformity, as Asterionella is always found associated with a
greater or smaller number of Chaetoceras-species (Ch. debile, decipiens, cinctum, contortum, sociale), frequently
also with Peridinium ovatum, Thalassiosira gravida, Th. Nordenskigldii, Skeletonema costatum, Phaeocystis
Pouchetii.

From these statements we are justified in concluding — as already pointed out by OSTENFELD,
Iagttagelser etc., 1900, p. 71 — that along the south coast of Iceland Asterionella-plankton

recurs regularly every year in June and — al all events sometimes — in July. It is worth noticing
that in 1899 and in 1900 it appears already in March, and in 1897 in April, all three times al the south-
west corner of Iceland.

All the occurrences mentioned of Asterionella proceed from water which — with few exceptions —
has a temperature exceeding 7° and a salinity of more than 35%00. The lowest temperature is 4°.4 (23"¢ April
1899), tho lowest salinity 34—37 %co (29% April 1897).

South of the domain of Asterionella-plankton we meet with another plankton-association, the
principal forms of which are: Chaetoceras pelagicum (= Ch. Ostenfeldii, Cleve) and Ch. Schiittii, aff. (table
Nos. 16—19). Besides these there are considerable quantities of Chaetoceras decipiens, Cerataulina Bergonii,
Nitzschia seriata, Rhizosolenia alata, whereas the Thalassiosira-species have almost disappeared; Peridines
are wanting.

This is the Oceanic Spring-Plankton of OstENreELD (lagttagelser, etc., 1898); it was found, both
on the southward-going (eastern) and on the northward-going (western) voyage of the “Thor” (see Map I).
Of its principal forms Chaetoceras Schiittii already, though rarely, occurred in the domain of Asterionella,
about 34 miles off Ingolfshofdi; Chaetoceras pelagicum here indeed seems to be a metamorphosed Ch.
laciniosum, we refer this question, however, to the systematic section of this treatise. At the furthest south-
west station of this route (No.18), the “Thor” suddenly found another plankton, the principal form of which
is Bacteriastrum delicatulum, whereas there is a reduction in multitude of the Chaetoceras-species except
Ch. decipiens, and Peridinez play a more important part (Ceratium furca, C. fusus, C. horridum, C. lineatum,
Peridinium pallidum, P. pellucidum). This plankton lives in warmer water than the oceanic spring-
plankton; the surface-temperature was 9°.1, whereas at the nearest easterly station it was 8°.7, at the
nearest northerly station 8°.5. As a similar plankton (Table No.55) was found in July at the Vestmanna-
eyjar, it seems reasonable to assume that it is this plankton which we met with on its course towards the north.

o
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C. West Iceland, June.

From Reykjanes the “Thor” proceeded on its voyage in a nearly straight westward direction. Up to
about fifteen miles west of Skagi the sea was full of Asterionella-plankton (Table No.22), but further to
the west there appeared a kind of Tricho-plankton with the principal forms: Nitzschia seriata, Rhizosolenia
gracillima and semispina, and further conlaining in varying quantity: Thalassiosira gravida, Thalassiothrix
longissima, Chaetoceras cinctum and Ch. peruvianum (Table Nos. 24 —28).

The transition between the two plankton-associations was apparently not associated with consider-
able hydrographical changes; the water at Station 114 (Table No. 22) had a surface-temperature of 7°,63
and contained 35,07 %o salt, whereas the corresponding figures at Station 119 (Table No. 26) were 7°,70 and
35,14 /oo respectively. At the transition we met with a huge maximum of Thalassiosira gravida (No.24).

The occurrence of these two plankton-associations so close to each other here I would explain in
the following way: Knupsen tells us (“Ingolf”, Hydrography) that the waters on the two sides of the
Reykjanes-ridge differ, especially in the depths, but also higher up, and that this difference disappears

towards Reykjanes. According to his explanation, the waters — basin-water on the north side of the
ridge, Atlantic water on the south side — flow in the direction of the ridge, but close to the

Reykjanes-coast the Atlantic water is pressed from the south side across the ridge, and this southerly water
carries with it the Asterionella-plankton, whereas the basin-water, which here, like the Asterionella-waler,
is of Atlantic origin, but has followed different courses and probably not touched the coast, carries Tricho-
plankton with it. ‘

At the place where sample No.26 was taken (Station 119) a series of vertical hauls were undertaken
with Nansen’s closing-net; the deepest haul descended to 700 metres. All these collections exhibited the
same plankton-organisms, but the deep ones only in small quantity, thus also the haul in a depth of
150—75 m. It was not till higher up, in a depth of 70—50 metres, that Diatoms abounded to such an
extent as to give a brown colour to the water in the pail.

No noteworthy change in the composition of the plankton was found till we approached the East-
Greenlandic ice, but even before it became possible to distinguish the ice through the fog, its vicinity
revealed itself in the plankton. Thus if we compare the samples No.27 and No. 28, which were collected
at the same place, but the former at the surface, the latter at a depth of 200—55 m., we find the deep
sample resembling those mentioned above, whereas in the surface one the Rhizosolenia-species are less
frequent and Thalassiosira gravida has taken the lead!). Phaeocystis Pouchetii is common to both; while
in the Tricho-plankton it was wanting. This station was only a few miles distant from the ice; strange
enough, both its temperature and salinity were high (7°65; 35,14 %). — Here we meel! the mixture
of Tricho- and Sira-plankton mentioned by CrLeve (Phytopl. Atlant. p.6), but there is scarcely any reason
to assume — with CLEVE — that the latter proceeds from Baffins Bay; on the contrary, the two following
samples show it to originate at the borders of the ice. These samples (Nos. 29 and 30) were collected
quite close to the Greenland-Ice and exhibit a maximum of Thalassiosira and Phaeocystis. Of Tricho-
plankton organisms none remain in any abundance except Chaetoceras cinclum. Here close to the ice the
surface-temperature is low, at the places where the samples (Nos.29 and 30) were taken it was 2°40 and
2°28 respectively, whereas the corresponding salinities were 35,04 /o0 and 34,84 °/oo.

The samples No.31—34 have been gathered quite close to the Icelandic coast. No.31 (the mouth
of Onundarfjord) has a low salinity (ab. 33 “/ov) and comparatively few Thalassiosira and no Phaeocystis.
Evidently it is the fjord-water that produces the change at the surface; at a depth of merely 16—6 metres
both Thalassiosira and Chaetoceras cinctum were frequent.

Onundarfjord itself was almost free from Diatoms; there were only a few Fragilaria, Biddulphia,

') Gran (Norw, Nordmeer p.135) mentions a similar vertical haul in Denmark Strait.
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Licmophora, Hyalodiscus stelliger, and the only frequent forms were Goniodoma Ostenfeldii, Tintinnopsis
Karajacensis var. acuta, T. ventricosa and Medusae.

Nos. 32-—34, which are gathered more to the north, again show Sira-plankton; at that time Cape
Nord, where No. 32 was laken, was closely surrounded by ice. We notice as a peculiar feature the
abundant occurrence of Chaetoceras debile and the diminishing of Phaeocystis at the surface of Isafjord
(No. 33), which on the whole contains a different plankton from that of the deeper layers. Here as every-
where in the mouths of the Fjords we find oceanic plankton in the depths, fjord-plankton
at the surface. '

On the route followed by the “Thor” on its outward passage west of Iceland, no information could
be gathered at the time about the plankton in the northern part of Faxe Bugl (Faxaflgi) and in Brede
Bugt (Breidifjorour). It would be natural, however, to suppose that Faxe Bugt at least was full of
Asterionella-plankton, as such plankton was found on June 10" round Skagi and on July 2% at Isafjord,
besides, as slated above, having been found in June 1900 in Faxe Bugl. Moreover, it must be carried
along by the Irminger-current from the waters south of Iceland, whose hydrographic conditions can scar-
cely be so different from those of the open Faxe Bugt as to prevent them from containing similar plankton,
which, moreover, they are known lo contain later in the year.

D. North Iceland, June—July.

At the western parl of the north coast (Nos.35—37) Peridinex predominate (Peridinium pellucidum
and others). Towards the east (Nos. 38—44) their quantity diminishes, and only Goniodoma Ostenfeldii
and Peridinium pellucidum are present in all samples. This is also the case with Chaetoceras peruvianum,
which is mostly associated with Rhizosolenia semispina. The eastern samples show a neritic Chaetoceras-
plankton (Ch. debile, diadema, furcellatum as well as Ch. decipiens and Ch. peruvianum) which extend
quite up to the inner coast of the long Ofjord (Eyjafjordur), in whose mouth Hrisey is situated.

Most of the samples have been taken quite close to the coast, but the sample from Grimsey
(No. 41), where the surface-temperature was 3°93 and the salinity 33,81 %00, shows that the neritic Chaeto-
ceras-species do not extend so far, though the neritic Peridinez are found here.

Vertical hauls with the closing-net at Grimsey in a depth of 90—50 m. showed scarcely any but
Peridinium ovatum, while vertical hauls at Brik Skaer (Nos. 42—44) showed a larger quantity of Peridineze
at the surface, whereas Chaetoceras peruvianum occurred more frequently at a certain depth (50—30 m.).

No. 45 again has been taken at the western part of the north coast: — the diatoms have disappeared,
and just as in the above mentioned western samples, the sample contains many Peridinee and a certain
amount of other forms, for instance Ceratium arcticum.

In comparing these samples from North Iceland with those of the “Holar” from Langanes, Réde-
huk and Gjogurta, we find that the eastern samples of the “Thor” and those of June from the two
last-mentioned places correspond well, but what is more significant — everywhere near the eastern part of the
north coast Chaetoceras peruvianum appears as principal form, though more or less intermixed with neritic
organisms. Therefore, in accordance with what has been stated in the hydrographic summary, we may assume
that Chaetoceras peruvianum (and Rhizosolenia semispina) form the contribution of plankton from northern
arctic waters, whereas the neritic organisms are endogenetic (sensu AuriviLLii) along the eastern north coast of
Iceland. The former supposition will not seem unreasonable when we consider the large extent of Chaetoceras
peruvianum near East Iceland, and the latler forces itself upon us, as we do not find the neritic diatoms
either to the west or to the north, and the nature of the currents forbids their coming from the east.

The plankton of the western north coast bears only to a certain extent the stamp of having been



14

carried thither from West Iceland, which otherwise one might have had reason to expect, as the Irminger-
current sends a branch round Cape Nord; Thalassiosira gravida and Chaetoceras cinctum in particular,
and perhaps Phaeocystis Pouchetii (Nos. 35—37) might very well have come from the ice-region close to
Cape Nord, while others (most of the.Peridinex) do not seem to have arrived from the west, but rather
to be endogenetic at Skagestrands Bugt (Hunafloi) and Skagefjord. They would indeed have
difficulty in passing Cape Nord, where the sea is full of ice. Plankton may — as shown by C. G. JoH.
PeTERSEN — change very quickly in current water, but whether or how such a change has taken place
here, is a question which the insufficient number of observations made till now does not allow us to
decide definitely.

E. West Iceland, June.

From Cape Nord down to Bredebugt we find a neritic Asterionella-Chaetoceras-plankton
which abounds in Phaeocystis and Cyttarocylis denticulata, but contains only a sparing number of Peri-
dinez. Probably the Asterionella-plankton has been carried by the Irminger-current from southern
waters up to these regions and. has mixed there with other forms. OsTENFELD tells us that a similar
thing occurs with the summer Peridinez-plankton which is carried up to Denmark Strait along the west
side of Iceland (Tagttag. 1898, p.71).

The sample from Bredebugt (No. 49) abounds in Peridinese, and therefore might have been
classed with the following divisions.

F. South Iceland, June.

In this division we have included several samples from the southern part of the west coast,
because they belong to it from a plankton point of view. In these samples Chaetoceras decipiens pre-
dominates; it is associated with Ch. furcellatum, Niizschia seriata, Peridinea (Peridinium ovatum;and Gony-
aulax spinifera in particular) and Cyttarocylis denticulata.

' No. 54 (south of Reykjanes) resembles these samples, but it has lost Chaetoceras furcellatum and Nitzschia
and got Coscinodisci instead; it is very sparingly provided with Peridinese; these (especially Ceratia)
occur in considerable quantity in the next samples (Nos.55—62), Chaetoceras decipiens being at the same time
reduced to a secondary part in the plankton. This change coincides with a change in the hydrographical

conditions: —
No. of the Sample Surface-temperature Salinity

50 10°,00 34,18 %0
51 10°,35 34,05 /oo
54 9°,88 33,87 Yoo
60 10°,50 35,21 Y00

The samples just mentioned of Chaetoceras decipiens have all been collected close to land, and so
has No. 62, but not No. 63, yet it abounds in Chaetoceras decipiens. This might be explained by the fact, that
the current of the coast water mixes with the water of Faxe Bugt, and that this coast water is very broad
towards the east. That the samples of Chaetoceras decipiens at any rate bear a neritic character, may be
seen from the associale species. The following organisms do not occur in considerable abundance except in
samples characterized by Chaetoceras decipiens: Chaetoceras furcellatum, Chaetoceras laciniosum, Nitzschia
seriata, Ptychocylis urnula, Tintinnopsis karajacensis, v. acuta. This is a predominantly neritic company.
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The following organisms do not occur in large quantity except where Chaetoceras decipiens is
rare (it is never entirely wanting): Ceratium tripos, Ceratium horridum, Diplopsalis lenticula. To these we
may also add the following, which are far more abundantly represented in the last-mentioned samples:
Ceratium furca, Ceratium fusus, Dinophysis acuta, Cyttarocylis denticulata. This is a predominantly oceanic
company, which leads us to the conclusion, that' plankton containing Chaetoceras decipiens is connected
with or dependent on the coast.

The Peridinez-plankton is somewhat less uniform than that of the samples collected in summer
by the “Hélar” at Hrolaugseyjar, and it is less distinctly characterized as a Ceratium longipes-plankton
than the latter. C. furca, Peridinium ovatum and P. pallidum are the most frequently occurring forms,
but C. fusus occurs somewhat more regularly than C. furca. Neither Ceratium tripos nor C. longipes can
be taken as dominating forms, whereas Dinophysis acuta plays an important, part. The only Tintinnida
of importance is Cyttarocylis denticulata. Heterocapsa triquetra was found in great abundance in a single
sample (not indicated in the table) at Ingolfshéfdi.

Nos. 57—59 represent a series of vertical hauls with the closing-net, which show that nearly all
organisms descend to a depth of at least 1000 m. The weather was calm and had been so for several
days, so as to allow the organisms to sink. The hydrographic conditions here were as follows :

Depth Temperature Salinity
1900 m. 2°)75 35,03 /o0
1400 37,60 34,29
1000 5°,20 35,01
800 6°,58 355120855

hence steadily rising to 10°50 and 35,21 %o in the surface. As will be seen from the table, Chaetoceras
decipiens occurred most frequently at a depth of more than 1000 m. in the layer where the salinity was
lowest.

i From the treatises of OsTENFELD of 1897, 1898 and 1899, and from my own lists of 1900 it appears
that in these years as well as in 1904, Longipes-plankton (“Northern Peridinez-plankton”, OSTENFELD)
has been found south of Iceland. It is frequently mixed with diatoms, e.g. in July 1899 with Chaetoceras
constrictum and Ch. decipiens, Ch. debile, Cerataulina Bergonii etc.

It is only exceptionally, e. g. in August—October 1900, that Scotica-plankton, in which Ceratium
tripos and Peridinum divergens predominated instead of Ceratium longipes and P. ovalum, was found
south of Iceland. On the other hand, the plankton found in summer on the Greenland routes belonged
to the Scotica-association. These voyages pass through more southern latitudes (58°—60° N.) and the
surface-temperature and salinity are higher in those parts than further north near Iceland (comp. WANDEL,
Knupsen and OsteNreELD, lagttagelser 1897, 1898, 1899, Surface-temp. of the Sea). Here, we may quote
CLEVE (Seasonal Distribution etc.): He gives the following average measures of temperature and salinity
of some of the Peridines:

Average temperature Average salinity

1. Ceratium longipes........ 8,4 34,02 %00
28 CoinpesEE e SR . aei 11°,4 34,92
3. Peridinium ovatum ...... 6°,4 34,06
48P divergens, . N et 15°4 34,37

Though in many cases CLEVE’s average-measures are of no great value, as they are derived from
too few observations, the figures given here are useful in so far as they illustrate the fact that No.1 and
No. 3 occur in colder and fresher water than No.2 and No. 4.
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G. East Iceland, July—August.

Al the end of July the boundary between the warm and the cold water lies between the samples
Nos. 64 and 65 close to Vestrahorn; at the position of No.63 the surface-temperature was 11°45, al that of
No.65: 6°91 and somewhat more to the north, at lat. 647, 34' N., long. 13°55' W. only 4°3.

From the Peridines-plankton we pass into a tract of Sira-plankton which very much resembles
that of the Papey-sample of ihe “Holar”, July 12%: it is a mixture of Thalassiosira, Rhizosolenia semi-
spina and Chaetoceras cinctum.

The samples of the “Ho6lar” show that the Thalassiosira-species continue till quite up to the close
of August at Papey, but not, for instance, at Digranes, and at the northern part of the east coast
the “Thor” found no Sira-plankton.

I am of the opinion that this Sira-plankton of the southern east coast is a mixed area plankton,
as it occurs in places where cold and hot water meet and blend. OsteEnreLD (lagttagelser 1899, p. 64)
and GraN (Norweg. Nordmeer p. 116) point out that mixed areas are often particularly rich in plankton.

Outside the Thalassiosira-area the coast plankton of the east coast at this season is a diatom-
plankton, the most important forms of which are: Leptocylindrus danicus, Chaetoceras cinctum, debile,
decipiens, diadema, furcellatum, laciniosum, Rhizosolenia semispina. Among the Peridinez there are no
Ceratia, but Gonyaulax triacantha, and species of Peridinium (P. pallidum, subinermis, roseum), a sprinkling
of Glenodinium bipes and others.

No.70 was collected only about seven miles off the coast in water with a salinity of ca. 34 "/oo;
it consists of almost pure Peridinea-plankton (Ceratium arcticum, Dinophysis rotundata, Peridinium
islandicum, P. ovatum). No. 71 (Da. Atl. 18) and No. 72 (Da. Atl. 17) show that the Peridinium-species
decrease in going seaward. And in the open sea Ceratium arcticum is the principal form in the cold water,
just as Chaeloceras peruvianum was predominant in May and June.

The plankton gathered by the “Thor” during its quarterly cruises to and from Iceland has been
published in “Bulletin des résultats acquis, ete.”, Année 1903—04, No. 2. In the polar water Ceralium
arcticum was found everywhere as the principal form in August. The same observations were made by the
Norwegian quarterly cruise at] that period (Station: NN. 13: lal. 66°55' N., long. 8°48' W.; Station: N. 46:
lat. 65° 04’ N., long. 11° 16’ W.) though at the first mentioned station Chaetoceras peruvianum preponderated.
The southern boundary of the Ceratium-arcticum-plankton is marked on map IL In the Atlantic water
other Peridinese (Ceratium tripos, fusus, etc.) predominated.

The Stations Da. Atl. 8, 13, 14, 15 and 16 are specially mentioned here because (with maximum
at 8 and 14) they showed an abundance of a small spore-less Chaetoceras which I have named Ch.
cinctum. Tt is not unreasonable to suppose that this plankton also belongs to a mixed area, the salinities
being tolerably low, at some of the stations below 35 Yoo (see Bulletin, Aout 1903, Année 1903—04, No. 1).

V. Plankton in Fjords where Whaling-Stations are.

In my instructions given by Mr. C. H. OSTENFELD, the director of the Danish Plankton Investigations,
[ was desired to examine the plankton in fjords where whaling-stations are found.

With this object in view I have undertaken horizontal hauls of a certain duration — generally
five minutes — partly in the immediate vicinity of the Whaling-Stations, partly, by way of comparison,



hauls of the same duration in other places of the same fjord or in other similar fjords. The opening of the

net had a diameter of 28 cm. and it was trailed at the “Thor’s lowest speed, “dead slow”. The samples

were carried home, and the volumes of the plankton were measured after the samples had been allowed

to stand untouched for at least a week. The measuring consisted in pouring water into the glasses so as to

make it fill up the same space which had been occupied by the plankton, and then to measure this water.
[ give here the result of the measuring of the samples.

Date Locality Volume
May 26tn  Head of Mjoi Fjord, at BErc’s Whaling-station ........ 15,7 ccm.
29t Head of Eske Fjord (no Whaling-st.) ................. 1,6 cem.
som  Head of Faskruds Fjord (no Whaling-st.) ............. 4,4 cem.

Aug. 3 Mouth of Faskruds Fjord, at the newly-opened Whaling-st. 1,1 ccm.
- Head ! of EaskrudsaEjordi: =25 at.8 srmailmos e aae - o 4,4 cem.

Aug. 13 Feerdes, at Lopra Whaling-station, head of Vaag Fjord 4,9 cem.
— MouthiofEaVaag B Onadas e eyttt bsria kol s ehsettor. 1. .cem.

The figures show at any rate that the presence of a whaling-station does not seem to diminish
the quantity of the plankton. Whether the reverse is the case may be open to doubt, as the whaling-
stations are often situated in particularly sheltered places, where the water is calm (for instance,
BERG’S station), and the wealth of plankton may be due to this circumstance.

In the composition of the plankton I have been unable to discover any important feature indicating
that a change in it might have been produced by the whaling-station. The first three samples consist of
Sira-plankton, the next two of neritic Chaetoceras-plankton, just as we might expect from the seasons. We
enumerate here the samples from the Feeroes:

Lopra Mouth of
Whaling-Station Vaag Fjord

Chaetoceras, cinctum . ... ... conv o . -+

— constrictum ............. - r
— contortumet.. St s st v (& r
- debile, = om v o ety o c -+
— decipiens s . - b % - r
GoSCinodiSCUSHSD v wsion = s seiion seins St rr
Lauderiatborealist : iy seion brssmsm s Soe rr
Leptocylindrus danicus .............. e NS T T
Nitzschiaiseriata: .. om sesmmae s - -+
Paralia. sulcatas . o o e anes mmis i r
Rhizosolenia Faeroénsis.............. LEr Ir
— SEylIfOrmMIS: e mls oo s - -+
Skeletonema costatum ............... -
Thalassiosira gravida................ ce -+
— Nordenskioldii ......... ce 4

Thalassiothrix Frauenfeldii........... -

Ceratinm Iongipesi: « i -t ol oot Lot rr

Peridinium pallidum ........... i Ao r
— pellucidum: .o sorenmm e r



Lopra Mouth of
Whaling-Station Vaag Fjord
Amphorella subulata ................ -
Cyttarocylis gigantea................. e rr
- NOLVEGICA. e s svezireiisrerineein rr

In my opinion the difference between the samples is sufficiently explained by the fact that the
latter has been gathered at the mouth, the former at the head of the fjord, whence it follows that the

latter is richer and more neritic.

V1. Survey of the Plankton=Associations and their
mutual Relations.

During the seasons of the year when collections have been made, we have noticed the following

periodic changes in the plankton south of Iceland:

I. Disco-Plankton in early spring.
II. Asterionella-Plankton in early summer.
III. Longipes-Plankton in late summer & autumn.

We have some reason to suppose that shoals of these plankton associations are carried up one
by one along the west coast of Iceland in a somewhat narrow strip, whereas in June the “basin-water”
of Denmark Strait possesses a Tricho-plankton of its own, which close to the ice is replaced by a
Sira-plankton.

It is worth noticing, 1° that, corresponding with the hydrographical conditions, the boundary
line of the plankton-associations at the south-east coast of Iceland seems to be very
distinctly marked; 2° that we do not at the southern as at the eastern coast, meet with a narrow
strip of neritic plankton, but that the plankton-associations present there extend, essentially
unchanged, from the coast far out into the open sea. This applies both to the Asterionella-
plankton, which in its composition may be called chiefly neritic, and to the Longipes-plankton which is
chiefly oceanic.

Al the east coast on the contrary, as mentioned before, we find a narrow strip of neritic
plankton, which disappears in the immediate vicinity of the coast, where it is replaced
by an oceanic association.

The difference between the southern and the western coast is easily explained, if we assume that
the East Icelandic polar current moves rather quickly, while there is very slow or practically no movement
in the sea south of Iceland!). If this be the case, the neritic plankton of the east coast, which lives and
multiplies in the fjords, must at the mouths be carried away southward — we may also here bear in mind
that the Sira-plankton remains longer at the southern part of the east coast, — while the neritic plankton
at the south coast will be carried from the coast further and further seaward by surface currents.

At the east coast we have made acquaintance with the following plankton-associations (perhaps

there have been more than we know of):

') According to the records of Rypber, the average speed of the current at the east coast (in 1902) was ca. 4,22 miles in
24 hours, at the south coast ca. 3,2 miles. but his figures are too few in number and are not of great importance, because, as he
points out himself, the bottles may have floated a long time before they were found.



19

Neritic: Sira-plankton, in early summer.

Leptocylindrus-Chaetoceras-plankton, in late summer.

Oceanic: Chaetoceras peruvianum-plankton, in early summer.

Ceratium arcticum-plankton, in late summer.

The August-maximum of Chaetoceras decipiens at Langanes must be of neritic origin, comp. the
above statements of this organism (p. 14).

We know too little about the conditions at the north coast; they seem to be more complicated.
We have seen that Chaetoceras peruvianum, which in all probability originates in polar water, predominates
“in the coast plankton at the eastern part of the north coast till into July. The eastern oceanic plankton
of August /Ceratium arcticum/, on the contrary, does not form a noticeable feature in the coast plankton
(at rare intervals tendencies hereto have been noticed at Langanes and at Digranes). Thus in August,
the plankton of the eastern north coast does not seem to be essentially influenced by cold oceanic currents:
whether the reason thereof is, that in later summer the eastern branch of the Irminger-current has gained
more power — the ice must have moved further away — may be left an open question. However, in
speaking of the summer 1903, the effect of the Irminger-current on the plankton of the north coast seems
doubtful to me. Perhaps the Peridinez-plankton at Gjogurta may have come from the wesl and the

south, thus being a diluted and changed Longipes-plankton, but, as said before, Peridineae — to some
extent the same forms as at Gjogurti — were found at the western part of the north coast, while Cape

Nord was still blocked up with ice.

The maximum of the Rhizosolenia styliformis occurring in August at Langanes, Réodehuk and
Digranes, and the maximum of the Corethron criophilum found in October (in varying quantities) at all
the stations of the “Hélar” must — according lo our knowledge about the currents - be supposed to
proceed from the north, and the last-mentioned must have been brought by a current powerful enough
to penetrate quite in to the coast; so then we again meet with oceanic plankton-organisms at the eastern

part of the north coast.

Through further researches in 1904 we may hope to obtain a more exacl knowledge of many
conditions which are still unexplained, and until ampler information is at hand, the author intends to post-

pone the treatment of the Icelandic plankton from a wider biological point of view.

VII. Systematic Remarks on some Plankton-Organisms.

Chaetoceras cinctum Gran. As already observed by Grax (Norw. North-Atl. Exp. p.25), this species
and Ch. furcellatum are difficult to distinguish from each other without spores. So the indications in the
tables are scarcely quite reliable except where the cells contain spores.

In living specimens of Ch. cinctum the protoplasm is frequently seen coming oul of the cells. No
doubt it comes out between the valves: in a single case I saw the valves part, as if the body had been
pinched (which may indeed have happened under the glass cover). As a rule, however, the cells are
apparently quite unhurt. I have seen a lump of dumbbell-shaped protoplasm, one hall outside, the other
half inside the cell; now and then we may also find the protoplasm in a shapeless lump without membrane

lying close by the empty cell. This may possibly be due to the confinement under a glass-cover, but if
3



so, the effect must be produced rapidly indeed, for the phenomenon may be observed as shortly after the
haul as the time taken to place the organism under the cover.

Chaetoceras laciniosum Schiitt, is a neritic diatom of common occurrence round the Icelandic coasts.
It resembles, as we know, Ch. pelagicam Cleve (Ch. Ostenfeldii Cleve), which is slenderer and has but one
chromatophore; it might even be presupposed, as suggested by OstenreLp (Iagttagelser, 1899), to be a
starving form of Ch. laciniosum. The following observations may throw some light on the question. On
June 15, when the “T'hor” found itself south of Iceland and was sailing from Ingolfshofdiin a S.E.to S.
direction, I found in the Asterionella-plankton, which also contained Ch. laciniosum, the first specimens of
Ch. pelagicum, which became predominant further to the south. An examination of Ch. laciniosum in this
place revealed that some specimens had two chromatophores remote from each other, others had two
situated close up to each other, or only one which was contracted in the middle. From this last stage
there is but one step to Ch. pelagicum.

Chaetoceras Wighami Btw. This little diatom was met with once near Papey in great abundance.
[t had no spores, but as it corresponded in other respects with the figures of BRIGHTWELL and GRAN
(Norw. N. Atlant. Exp.), I have used for it the name of Ch. Wighami.

Rhizosolenia Debyana Perag. This name represenls the same organism which is
mentioned by OsSTENFELD and PAuLsen (l. c¢. p. 162) under the name of Rhizosolenia sp.
The chromatophores are almost punctiform. It has been found only at very rare intervals
S.E.of Ingolfshofdi.

Rhizosolenia hebetata Bail. Gran states (Bulletin, Février 1903 p. 163) that Rhizo-
solenia semispina is only a summer form of Rh. hebetata. As some notice about this subject
is no doubt to be expected, I will only say that I too have observed that the characters
of both these two species may be found in the same individual.

Thalassiosira gravida Cleve. In chains of this species we sometimes find large

thin-walled cells containing a granular substance, which does not fill the whole cell (fig. 1,
from Denmark Strait). The varying appearance of these cells is probably due to a parasitic

"ﬁrm\ . o . . . o . o
5690 organism. Two of the cells in the figure show the beginning stage of the formation of
] resting spores, a figure resembling that of “Melosira alternans” drawn by PoucHET, which
oS 0s is a corresponding stage of Thalassiosira Nordenskigldii.
o
Fig. 1.

Goniodoma Ostenfeldii n.sp. (Glenodinium Ostenfeldii nom. nud., Bulletin des résultats

Thalassiosira
. acquis, ete., Nov. 1903, Plankton-Species, Nr.64, p.68). Proximal limb of the cell nearly

gravida Cleve.

hemispherical; frontal side somewhat depressed. Distal limb very bluntly conical with

convex outline. Girdle forming a gently ascending spiral to the left (botanically: to the right). Longitu-

dinal furrow short, sometimes shorter and narrower than in fig. 2a. Membrane thin, transparent, not

areolated and apparently without plates; but a strong treatment with muriatic acid reveals its division

into plates; these, however, are difficult to discern, as the membrane is apt to shrink on account of its

thinness. The arrangement of the plates is seen in fig.2, e (antapical view) and f (apical view). The
bottom of the girdle is formed of one plate. Length 48—60 2

When alive the contents are dense, yellowish brown. They are often seen coming out in a globular

mass, the distal limb detaching itself. We may also find individuals in which the contents have divided
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while the cell was still moving freely (fig. 2, g). This state greatly resembles that of a Peridinium figured
by Kress (1883, tab.II, fig.23).

In 1903, Goniodoma Ostenfeldii has been found at many places along the northern and eastern
coast, from Onundarfjord to Berufjord. It seems to be a northern neritic form.

This species is included in the genus Goniodoma,
because the plates are arranged as in this genus. At first
I took it for a Glenodinium on account of its shape
and apparently simple membrane, and because fig. 2, e
vaguely resembles fig. 4 of KrLeEss (1884, tab. X) which pre-
sents an antapical view of Glenodinium trochoideum, the

two bottom plates, in particular, situated close to the longi-
tudinal furrow, seemed to me quite like those of the figure of
Kress. The lines in this drawing can hardly be supposed a

Fig.2. Goniodoma Ostenfeldii n.sp.

to represent sutures, they are more likely prominent ridges
which, as we know, frequently follow the course of the sutures.

It appears to me that the species of the genus Glenodinium have been insufficiently examined. If,
for instance, in one specimen of GI. uliginosum, ScHILLING (. c. p. 11) found the valve areolated (,Tafelung
der Hiille*), it seems most natural to assume that sutures may be detected in other specimens as well.
In 1883 KrLEBs declares that the valves of the freshwater-species ol Glenodinium are always composed of plates,
but in 1884 he admits that some pelagic forms of GI. trochoidium have a perfectly smooth membrane, and
that others are striped or reticularly thickened (l.c.tab. X, figs. 1—5). But, as ScuirT quotes, KLess does
not make the necessary distinction between stripes or thickenings and sutures connecting plates. — And
if Goniodoma Ostenfeldii, which in certain respects resembles Glenodinium, can scarcely be assigned to this
genus as it is at present characterized, it seems natural to suppose that closer investigations will reveal
the necessity of rediagnosing the genus Glenodinium, if not of dropping it altogether.

The species has been named after Mr. C. H. Ostenfeld, with whom I have consulted about this and
other organisms mentioned in the present work.

Glenodinium bipes n. sp. Cell somewhat compressed, dorsal or ventral view /\0 /
pentagonal, forming one acute and four obtuse angles. The distal limb is corniculate, L
just as in Ceratium furca; to each of the two angles of the proximal limb a thin, 2 b &
Fig. 3. Glenodinium

solid spine is attached. The girdle forms a gently ascending spiral to the right (in ji e

botanical terminology, to the left). Longitudinal furrow short and indistinct. Membrane
thin, uniform, without visible structure or sutures. Length 35 z, antapical spines included. " (Only one
specimen was measured.) About its colour I regret to be unable to give information.

I found this organism at the following places of the Icelandic coast: Skagi
(on Reykjanes), July 10%, in horizontal hauls; Gjogurta, August 15" (“Holar”);

Papey, Aug. 13t (“Holar”), consequently: at the west, north and east coast. Mr. OSTENFELD Fig.4. Glenodinium
tells me that it has been found also further out in the North-Atlantic, viz.58° 11"  }ipes n.sp., var.
Lat. N., 29° 38’ Long. W., May 15%, 1903 and 60° 19" Lat. N., 30°20' Long. W., June 14,
1903. Tt always occurs in very small numbers, and being of diminutive size, is probably often over-
looked or may have passed through the meshes of the net.

Fig. 3, a, b, ¢ gives three views of a specimen. Fig. 4 is a closely related form with indistinct
girdle. It was collected in May at Vestmanhavn in the Faerdes.

Gonyaunlax triacantha E. Jorgensen, Bergens Museums Aarbog, 1899, VI, p. 35; Ceratium (?) hyperboi‘eum
Cleve, Notes, Atl. Plankt. Organisms, 1900, P1. VIII, fig. 14. Paulsen in “Bulletin des resultats etc.Nov. 1903, Nr.53.
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E. JorGENSEN (I.c. p. 35) has described a Peridinea from the west coast of Norway (Herls Fjord) of
which he has seen only a few specimens, and which he has reluctantly named Gonyaulax as he has not
been able lo see the arrangement of the plates. Shortly after, CLeve has given a shorl description and a
rough figure of a Peridinea, which he names Ceratium (?) hyperboreum and which has been found in
plankton from Spitsbergen. Through the kindness of Mr. JorGeENseEN [ have convinced myself that the
two descriptions belong to the same species and consequently the species in question must bear the name
given by JORGENSEN.

Near Iceland I have found a form which I consider identical with the species of JorGeEnsEN and
Creve; and as I have succeeded in seeing the arrangement of the plates I am able to give a more exhauslive
description and better figures of it (fig.5). The outline of the cell is about the same as in CLEVE’s figure:
the distal limb is prolonged in a horn, its sides are concave, the
proximal limb is provided with two large and several small spines:
the membrane is reticulate (this is only drawn in fig. 5a). There is
this difference, however, that in CLEVE’s figure the girdle twists to
the left (botanically to the “right”), in mine the reverse, and that
in CLEVE’s drawing the largest spine stands to the right, in mine to
the left. I do not, however, attach great importance to this; CLEVE

may possibly have drawn his figure from an empty valve, so thal

he drew the ventral side though the dorsal side turned upward, and
this, of course, would reverse the position.

The sutures are not easily distinguished on account of the dense contents and the close reticulation.
Fig. d, which is seen in antapical view, shows that there is only one bottom-plate, and also that some of
the spines are connected by a ridge (drawn in double outline). Fig.c represents the proximal limb of the
cell from the dorsal view, fig. b the whole cell in lateral view.

The longitudinal furrow proceeds upward along the apical horn. This feature, as well as the
presence of only one bottom-plate necessitate the assignment of the species to the genus Gonyaulax. Lenglh
72—84 ;. CLEVE notes 70 p.

Gonyaulax triacantha has only been met with al the north and east coast of Iceland, most abund-
antly in autumn in the fjords on the east coast. So we musl agree with CLEVE in considering il as a
northerly neritic form. Besides, according to letters from OsTENFELD and LrvanpEeRr, it has been found on
rare occasions in Danish waters, in the northern Baltic and (according to OsTENFELD and
Pavrsen) N. W.of the Shetland Isles. Recently also in Trangisvaag Fjord, the Feeroes.

That the membrane of Gonyaulax triacantha is areolated while that of other
species of Gonygaulax is poroid (ScutrT I c. p. 14) does not seem to me to be of essential
importance in determining the genus. For, according to Scuirr, poroids are only a
special development of areols; besides, OsTENFELD and ScumipT(]. c. p-172) have described a
species (G. hyalina) of Gonyaulax, which is provided with very fine areols (“finely striate”).

IFig. 6. Heterocapsa
triquetra(Ehbg.) Stein.

Heterocapsa triquetra (Ehrbg.) Stein, 1. c. tab. 3
tab. 21, fig. 62.

Of this little Peridinea we give a drawing (fig. 6) which shows thal ils Icelandic form is

figs. 30—40. Schiitt 1. c.

b

somewhat shorter and thicker than the form hitherto figured. The contents are brown, and, as illustrated
both by Sremv and Scuirr, are frequently seen coming out of the valves; fig. 6, b shows the upper valve
detaching itscll. The longitudinal furrow (fig. a) is very indistinct. The sutures, as a rule, are not visible
in the living organisms. Fig. d is seen in the antapical view.

Helerocapsa lriquelra has heen found both at the south coast and at the north coast of Iceland (Gjogurta,
the “Holar™), more, however, al the south coast, and in greatest abundance at Ingolfshofdi, July 19,
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Peridinium islandicum n. sp. Cell depressed and oblique; frontal view (fig. 7, a) and lateral-view
(fig. 7, b) nearly rhombic, apical and antapical views (figs. c—e) almost circular. The girdle forms a
genlly ascending spiral to the right (bolanically “left”). Longi-
tudinal furrow short and broad; at the bottom of its right
margin one spine, at its left margin two, one of which has a
wing on one side (figs. a, e; x represents the wing). Right margin
of longitudinal furrow sharply denticulate (figs. d, e). The arrange-
ment of the plates is seen in figs. ¢, d. Length (from apex to
extremity of spines) 56—64 . Diameter 68z (only one specimen
measured). Chromaphores yellowish brown.

This species has been found at the north and the east

coasl of Iceland and only once at the south coast (Hrolaugseyjar).
In a sample from Stat., N.42 (Lat.N.63° 35', Long. W.3° 36')

August 1903, I have also seen specimens of it. It seems to be a northern neritic form belonging to

Fig. 7. Peridinium islandicum n.sp.

late summer.

Peridinium ovatum (Pouchet) Schiitl. Fig. 8 represents the antapical view of a
specimen, whose longest diameter is 84 4. It was collected at Grimsey, July 30w
The illustration is meant for comparison with the subsequent species. We see that
the spines proceed al equal distance from the longitudinal furrow and are connected

by a membranous ridge.
Fig. 8. Peridinium
ovatum  (Pouchet)

Peridinium roseum n. sp. Frontal view of the cell nearly rhombic (fig. 9 a) Schiitt

with  projecting apex; antapical view broadly oval (figs. b, ¢), girdle a gently
ascending spiral to the right (botanically “left”); longitudinal furrow broad. Close to, but not touching
the lower end of the longitudinal furrow, are situated two spines, of which the one most to the right is
furthest removed from the furrow (figs. ¢, f). In the middle of
the proximal part of the longitudinal furrow we see a winged
membranous ridge, and this wing almost appears like a third spine
(figs. a, d, e). The arrangement of the plales is seen in figs. b, c.
In antapical view we only discern an indication of the suture
connecting the two antapical plates. When alive the colour is
rosy, just as in Peridinium ovatum. Length, without spines, 60 y
(one specimen only was measured).

This species has been found only al the north and east

coast of Iceland, and most frequently in late summer. I have also
scen it in Skjellevik Fjord at the mouth of Hardanger Fjord, March Fig.9. Peridinium roseum n.sp.
3011904, Further Mr. OsTeENFELD has found it at 59°23' Lat.N.,
48° 31" Long. W., June 20", 1903 and at 58°26' Lat. N., 39¢44' Long. W., July 224, 1903. Like Peridinium
islandicum, it is an arclic neritic form.

Figs. 9 a, b, ¢ represents a specimen from Beru Fjord, figs. d, e, [ one from Grimsey. Though they differ
a little in appearance, I have no doubl that they belong to the same species, for [ have seen many
specimens of it. The difference to a certain extent is due to the fact that fig. d, is seen more in the
ventral view than fig. a.

Peridinium roseum somewhat reminds us of P.ovalum but is higher and narrower, besides being
distinguished by its wing in the longitudinal furrow and by the position of its spines (comp. fig. 8 with fig 9,
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¢ and b, the two figures are drawn with the same magnification, #%%1). Our species also resembles Peri-
dinium sp. figured by Gran (PL d. norw. Nordmeeres, fig.13). Mr. Gran, whom I consulted in this matter,
does not think these two species identical. His Peridinium sp. distinguishes itself by marked asymmeltry
and by the long distance of the antapical spines from the longitudinal furrow.

Peridinium subinermis n. sp. Front view of cell approximately square, with the botlom angle cul
off. Girdle a gently ascending spiral to the left (botanically: to the right). Longitudinal furrow shorl:
al its margins two fine spines (fig. 10, a) are, and below it, at the
antapical margin of the depression that surrounds it (figs.c, d) we
find two membranous thickenings (black in fig. ¢) which may take
the shape of two small spines (fig.a). These spines are sometimes
wanling, sometimes larger than drawn in fig. a. The arrangement of
the plates is seen in figs. a—c. Length 60—65 p.

This species has been found in Beru Fjord, East Ieceland, and
also in Davis Straits by the s/s “Godthaab”, at 60° 41’ Lat. N.,
53° 34" Long. W., in July 1900; also Mr. OsTENFELD has seen it
in July 1903 (58° 26' Lat. N., 39° 44' Long. W. and 58° 8' Lat. N,
35°21" Long. W.).

Peridinium subinermis is closely akin to P. pentagonum Gran
(P1. d. norw. Nordmeeres, p.190, fig. 15), from which it is distinguished by a more spherical shape and

by showing uniform lateral development, so that the antapical view does nol present an irregular reni-
form figure.

Peridinium decipiens Jorgensen (1. c. p.40), Gran (Pl d. norw. Nordm. fig. 12).
We present here a drawing (fig. 11) of a specimen from Skialfandi (north coast) of a form of
this species. The figures show more distinctly than those of Gran ‘that the girdle

forms a spiral to the left (botanically to the right). {%:7%
JORGENSEN describes his species as “flat, almost cake- 25?‘ 0y
shaped”, which does not agree with GraN’s figures 02//
or mine; our form is higher than Peridinium ovatum ‘| %:,w:f
Iy = W - (both GraN’s figures and the specimens I have seen). |\ :
kS e”‘:;:‘(;l:.::] decipiens,  guq also Peridinium decipiens var. (?) curvipes, Ostenfeld, \ @
Phytopl. Faerdes, fig. 128. The form here mentioned \‘\/"
[ have met with but rarely, at the north and west coast of Iceland. Fig.12. Tintinnopsis

karajacensis, Brandt.
Wl . > . i !y 1 e i var.acuta n. var.
Tintinnopsis karajacencis, Brandt, 1. c. fig. 5; Vanhoffen I c. tab. V, fig.
Var. acuta n. var. (fig. 12) differs from the main form in being acute at the closed end of the case.
Common in the fjords and close to the coast in all waters surrounding Iceland.

22,
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VIII. Supplementary List to the Tables.

In the following list we mention the rarely occurring species which are not enumerated in the

tables, as well as several species which are found in samples not enumerated in the tables, but which

have been collected at places between the places of the enumerated samples or with other collecting-methods.

Samples of the “Holar™.
(Table I.)

A. Vestmannaeyjar.

15. IV.') Foraminifera rr.

16. V.

Cerataulina Bergonii rr, Coccolithophora pelagica rr.

A. Hrolaugseyjar.

17. IV.
TN
18: V.

1. VIII.

9. VIII.

29. VIII.

6. IX.
6: X.
15X

B. Papey.

TN
12. VII.
POV
26. IX.

15X

C. Digranes.

31. V.
20. IX.

1

Do
S =
b pd

Pterosperma Moebii rr.

Undella caudata rr, Pterosperma Moebii rr.

Chaetoceras boreale rr, Coccolithophora pelagica rr.

Ceratium macroceras IT.

Xanhidium hystrix rr.

Rhizosolenia setigera rr.

Peridinium globulus, aff. rr.

Coscinodiscus subtilis rr, Peridinium globulus, aff. rr.

Cerataulina Bergonii rr, Chaetoceras skeleton rr, Ch. Schiittii r, Rhizosolenia alata f.
curvirostris -, Rh. Shrubsolii r, Roperia tesselata rr, Thalassiosira subtilis rr, Peridinium
pedunculatum rr, Pterosperma dictyon rr, P. Moebii rr, Coccolithophora pelagica rr,
Dictyocysta elegans rr, Codonella pusilla rr.

Foraminifera rr.

Peridinium subinermis rr.

Glenodinium bipes rr, Leprotintinnus pellucidus rr.
Coscinodiscus subtilis rr, Licmophora sp. rr.
Roperia tesselata rr, Undella caudata rr.

Licmophora sp. rr.

Thalassiothrix longissima rr.
Diploneis sp. rr.

Protocystis (Challengeria) tridens rr.

1 The figures denote day and month for the collecting, e. g. 15. IV. means the 15th of April.



D. Langanes.

1.V
27. VI.
16. VII.

E. Roédehuk.

24. V.
18. VL.
26. VI.
22. VIII.
24. X.

F. Gjogurta.

24. V.
29. V.
19V
15. VIII.

The

bracketed, it means that the organism mentioned has been collected at the same place as the sample, but

No.s of the samples are the same as have been
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Coscinodiscus subtilis rr.
Peridinium roseum rr.
Peridinium subinermis r, Hexasterias problematica rr.

Hyalodiscus stelliger rr.

Peridinium spinosum, aff. rr.

Peridinium roseum r, Phalacroma minutum rr.
Peridinium decipiens rr. Gonyaulax triacantha rr.
Coscinodiscus subtilis rr, Grammatophora marina rr.

Hyalodiscus stelliger r.
Thalassiosira bioculata rr.
Peridinium spinosum, aff. rr, Gonyaulax triacantha rr.

Grammatophora marina rr, Nitzschia closterium rr, Rhizosolenia Faeroénsis 1T, Gleno-

dinium bipes rr, Gonyaulax triacantha rr, Xanthidium multispinosum rr.
Grammatophora marina rr,

Samples of the “Thor”.

(Table 1I.)

used in the table; when

with a different instrument, which is then named.

The hauls with Dr. Petersen’s young-fish-trawl and with the egg-net have been made from the
“Thor” by Dr. Jons. Schminr. A description of the young-fish-trawl will soon be published by Dr. Schmidt.

A. East Iceland, May.

1. Xanthidium hystrix rr.

(1.) Egg-nel: Larvae of Decapoda cec.

(2.) Young-fish-trawl: Larvae of Decapoda, Amphipoda, Mysis sp.

5. Rhizosolenia (cylindrus?) rr.

(5.) Net of silk-taffety : Biddulphia aurita r, Licmophora Juergensii (?) ¢, Nitzschia closterium rr, Hyalo-

discus stelliger r.

7. Xanthidium hystrix rr.

8. Biddulphia aurita rr, Isthmia enervis rr.

(10.) In a depth of 400—245 m (Closing-net): Calanus hyperboreus -,
choecia borealis rr, Aglantha digitalis rr, Spadella hamata .

|

B. South Iceland, June.

12.  Biddulphia aurita 4, Thalassiosira bioculata r, larvae of Echinodermata r, Sagitta rr.

(12.) Egg-net: Spadella, Copepoda, especially in the intermediate layers: larvae of Cruslacea.

13. Peridinium globulus, aff. rr, Podolampas palmipes rr.

Larvae of Echinodermata rr,

Schizopoda .

14. Hexaslerias problematica rr, Oithona similis rr.

a No.

Themisto rr, Euchaeta rr, Con-
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(14.) Net of silk-taffety: Coccolithophora pelagica —-.
Young-fish-trawl, surface: Clione -, Physophora, Thysanopus; in the depth: Thysanopus, Calanus,
Themisto, Spadella.
Closing-net, in a depth of 1100—670 m: Litholophus ligurinus r, Acanthometra ¢, other Radiolaria -,
Oncaea conifera ¢, Sagitta rr; in a depth of 500—350 m: Hexacanthidium sp. r, Acanthometra r,
Oncaea conifera -, Pleuromma robusta r, Calanus hyperboreus rr, C. finmarchicus rr, Euchaeta
norvegica rr, Oithona similis r, Sagitta r; in a depth of 100—20m: Hexacanthidium rr, Acan-
thometra r, Plagiacantha arachnoides -+, Ophiopluteus r, Rhincalanus nasutus rr, Calanus finmar-
chicus r, Oithona similis ¢, Microsetella atlantica ¢, eggs of Schizopoda cc.

15. Thalassiothrix Frauenfeldii rr. Eggs of Schizopoda —-.

(15.) Young-fish-trawl, surface: Clione borealis, Physophora, Bolina, Tomopteris.

(16.) Young-fish-trawl, surface: Clione borealis, Physophora, Bolina, Spadella.

Lat. 61°40' N., Long. 13° 33" W. Young-fish-trawl, surface: Clione borealis, Aglantha digitalis, Tomopteris,

Oikopleura labradoriensis, Thysanopus, Spadella.
Net of sillk-taffety, surface: Coccolithophora pelagica.

17. Calanus finmarchicus r.

(17.) Young-fish-trawl, surface: Clione borealis, Aglantha, Oikopleura labradoriensis.

18. Microsetella atlantica r, Oithona similis 4, Calanus finmarchicus rr.

(18.) Young-fish-trawl, surface: Two small Cephalopoda, Cleodora, Clione borealis, Bolina, Aglantha
digitalis cc, other small Coelenterata, Tomopteris, Spadella, Thysanopus.

19. Phalacroma minutum rr, Calanus finmarchicus rr.

(19.) Young-fish-trawl, surface: Clione borealis, Physophora, Aglantha digitalis, Spadella, Tomopteris,
Cephalopod, Oikopleura, Calanus hyperboreus, Euchaeta norvegica.

20. Calanus finmarchicus rr, Oithona similis r, eggs of Schizopoda r.

(20.) Young-fish-trawl, surface: Clione borealis, Spadella, Thysanopus.

Lat. 62° 51’ N., Long. 19° 05’ W. Young-fish-trawl, surface: Clione borealis, Physophora, Aglantha digitalis,

Spadella, Thysanopus.

21. Biddulphia aurita r, Thalassiosira subtilis rr.

22. Larvae of Echinodermata rr.

(22.) Clione borealis.

23. Biddulphia aurita r, Paralia sulcata r.

C. West Iceland, June.

(26.) Closing-net, in a depth of 300—180m: Euchaeta norvegica (with eggs) r, Conchoecia maxima rr,
Spadella rr; in a depth of 150—75m: Euchaeta norvegica |-, Spadella rr; in a depth of 70—40m:
Microsetella atlantica rr.

Young-fish-trawl, surface: Clione borealis, Physophora, Aglantha digitalis, Tomopteris, Thysanopus.

(27.) Young-fish-trawl, surface: Clione borealis, Aglantha digitalis, Spadella, Themisto.

98. Thalassiothrix Frauenfeldii rr, Coscinodiscus excentricus rr, Podolampas palmipes rr, Peridinium
Steinii rr, Euchaeta norvegica r, Themisto r, eggs of Schizopoda r.

(29.) Young-fish-frawl, surface: Clione borealis ¢, Physophora, Aglantha digitalis, two small Cephalopoda,
Spirialis, Tomopteris, Thysanopus, Themisto.

30. Xanthidium multispinosum rr.

(30.) Young-fish-trawl, surface: Oikopleura r, Amphipoda r: in the depth: Physophora, Sagitta, Thysa-
nopus, larvae of Crustacea.
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(31.) Young-fish-trawl, surface: Tiara, Sarsia tubulosa, young Aureliae, Sagitta, Philomedes heuda, larvae
of Crustacea.
Lat. 66° 15" N., Long. 23° 30" W. Young-fish-trawl, surface: Clione borealis, Physophora, Aurelia, Spirialis,
Philomedes heuda, Microsetella atlantica, other Copepoda.
32.  Rhizosolenia Shrubsolii rr.
33.  Leprotintinnus pellucidus rr, Microsetella atlantica rr.

D. North Iceland, June
35. Paralia sulcata rr.

July.

36.  Oxytoxum Milneri rr, Pterosperma Vanhoffenii rr.

(36.) Young-fish-trawl, surface: Clione borealis, Thaumantias, Bolina, Themisto, Thysanopus, larvae of
Crustacea.

37. Licmophora sp. c.

(37.) Young-fish-trawl, surface: Clione borealis rr, Physophora ¢, Bolina r, Limacina; in the depth:
Physophora, Bolina ¢, Thaumantias, Themisto.

38.  Dinobryon pellucidum r.

(39.) Young-fish-trawl, surface: Clione -}, Thysanopus.

40. Biddulphia aurita rr, Epithemia sp. .

(40.) Young-fish-trawl, surface: Clione borealis rr, Themisto rr, Thysanopus.
Egg-net, surface: Larvae of crabs cc, Copepoda.

41. Pterosperma Vanhoffenii rr, Cyttarocylis annulata rr, Leprotintinnus pellucidus rr.

(41.) Young-fish-trawl, surface: Bolina r; in the depth: Bolina r, Themisto, Thysanopus.

42.  Pterosperma Vanhoffenii rr, larvae of Echinodermata rr.

(42). Young-fish-trawl, surface: Themisto cc, Beroé r, Aglantha digitalis r; in the depth: Beroé, Themisto,
Thysanopus.

43. Larvae of Echinodermata rr.

44. Microsetella atlantica rr, larvae of Echinodermata rr.

45.  Pterosperma Vanhéffenii r.

45.) Young-fish-trawl, surface: Clione borealis rr, Beroé r, Thaumantias r, Limacina helicina ce, The-
misto cc; in the depth: Clione borealis rr, Aglantha digitalis, Beroé, Spadella, Themisto r, Limacina
helicina r, Oikopleura.

E. West Iceland, July.
46. Nitzschia sp. (in Phaeocystis Pouchetii) ¢, Paralia sulcata r.
(46.) Young-fish-trawl, surfarce: Beroé, Bolina, Sarsia and other Craspedota, Thaumantias c¢, Themisto r.
47. Nitzschia sp. (in Phaeocystis Pouchetii) c.
(47.) Young-fish-trawl, surface: Beroé, Themisto, larvae of crabs.
48. Biddulphia aurita rr, Nitzschia sp. (in Phaeocystis Pouchetii) c.
49. Rhizosolenia setigera rr, Hexasterias problematica rr, Xanthidium multispinosum rr, Larvae

{Megalops) c.

T

F. South Iceland, July.

50. Rhizosolenia Shrubsolii rr, Peridinium spinosum, aff. rr.

51. Microsetella atlantica rr.

(51). Young-fish-trawl, surface: Beroé ¢, Craspedota ¢; in the depth; Bolina ¢, Craspedota ¢, Clione

borealis rr.



Explanation of the Maps.

Map I: The oultward route of the “Thor”, May—June 1903.

Map II: The homeward route of the “Thor”, July—August 1903.

The stations of the Danish quarterly cruises are marked ®Da and those of the Norwegian [ZIN,
both with figures corresponding to the plankton tables published “in Bulletin des résultats acquis pendant
des courses périodiques”. The other figures (e. g. 16) refer to the plankton list Table II; to some of them
the dates (e.g."s o. May 15™h) are added. The broken curves are the isobalhs (depths of 2000, 1000,
600 and 200 metres).

The sinous lines are the approximate limits of the plankton associations met with. The names
of the plankton organisms indicate the leading forms of the associations.

[t will be seen that the limits of the associations partly occur at about the same places in both
maps, but the associations have changed; the most distincl limit is that at the southeast corner of Ice-
land where the warm Atlantic and the cold Arctic waler are meeting cachother.
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crosetella atlantica rr.

nthidium multispinosum rr.

orealis rr, Physophora, Beroé ¢, Themisto; in the depth: Beroé -,
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itoms; at the bottom: Spadella ¢, Thysanopus.
sh-trawl, surface: Clione borealis rr, Thysanopus; in the depth:
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52. Xanthidium multispinosum rr, M
53. Thalassiothrix Frauenfeldii rr, X
(54.) Young-fish-trawl, surface: Clione ]
Aglantha digitalis, Physophora, S
55. Dinophysis homunculus rr, Peric
(85.) Young-fish-trawl, surface: Clione
56. Rhynchomonas marina rr, Micro
57. Rhizosolenia Shrubsolii rr, Peridi
geria) bicornis rr, Microsetella at
(57.) Young-fish-trawl, surface: Clione I
Physophora ¢, Craspedotar, Tom
della, Thysanopus, Themisto.
58. Thalassiothrix Frauenfeldii rr, P1
59. Larvae of Gastropoda 1r.
60. Larvae of Gastropoda rr.
Lat. 62° 35" N., Long. 19° 48" W. Young-
rialis r, Aglantha digitalis ¢, Tha
61. Peridinium globulus, aff. rr, P. St
62. Peridinium decipiens rr, P. penta
(62.) Young-fish-trawl, surface: Beroé .
Portland Head. Young-fish-trawl,: Clion
talis, Physophora, Spadella, larva
63. Rhizosolenia Shrubsolii rr, Micro
(63.) Egg-net, surface: Themisto cc.
64. Xanthidium multispinosum rr, M

G. East Iceland, July—August.
65. Lauderia glacialis rr.
(65.) Young-fish-trawl, surface: only D
Lat. 64° 34'N., Long. 13° 56" W. Young-|
Sagitta, larvae of Crustacea.
66. Rhabdonema arcuatum rr.
67. Licmophora sp.rr, Nitzschia clos
68. Hyalodiscus stelliger rr, Licmoph
69. Peridinium Steinii rr.
70. Peridinium Steinii rr.
Lat. 65°42" N., Long. 13°45" W. Young-
71. Peridinium Steinii r.
72. Peridinium Steinii .
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E. West Iceland, July 1903.
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VerticalHaul,yDepths (in: Mi) i ool i
Horizontal Haul (Surface), Duration (Minutes). .

A. East Icelanc

A PR [ S [ T 6

Eske- | Rode- | . | Seydis- g
| fiord | fora | Se1¥ |“fiorq | Dale
[s 295V [H29: 5V 1229 STV 520V 24.
| 4p. 6p. | Sp. Hp. 8
| | 9

Asterionella japonica Cleve ...................
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Dictyocha speculum Ehbg.
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Tintinnopsis karajacensis Brandt v.acuta O. Pauls.
Globigerina bulloides d'Orb
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C. West Iceland, June 1903.

27

65°29

‘zsl

< a4 |
28°32 (

12. VL.
4

i r
200—55 i

29

| 65°45

27°03

| 13. VL.

1a.

66°10

24°42

13. VI
2p.

30

[EeE3
1.\‘Iouthof
| Onun-
darfjord

15. VI. | 16. VI.

7p.

33

10(

q

Mouth of Isa

L]

16 ¥

cce

,}_..,‘Z

e

ce
ce

T,

ce
ce
ce

Ir

ce?)

T
T

el 11l

T

joy

T

I

- .

I

r
T

r

ce

T
T
rr

Ir

cet)

ce

I

et s S

;|
4

)y

14

T

vy

ce

Ir
Ir
Ir

cee

v IT

buy

ce



Table II. 2.

38

cal Haul, Depths (in M.).................
.ontal Haul (Surface), Duration (Minutes). .

D. North Iceland,

35
Cap
Nord
100 VI
1p.

36
; 66°13
| 20°29
[17. VL
| 9p.

37
66°15
18°58

e

12 n.

38
Aku-
reyri

19 VI

39
Hrisey

40
Husa-
vik

19; VI, | 19. VI.

7p.

11 p.

ionella japonica Cleve .. .................
riastrum delicatulum Cleve .. ............
rosira fragilis Gran......................
aulina Bergoni Perag. ...................
toceras atlanticum Cleve.................
— boreale BtWii s i st e v iwieses e
—_ cinctum Gran! i caieie s siomeiseis
— constrictum Gran.................
— contortum Schitt................
— debile Cleve . ... c.....ooee s
— decipiens Cleve .................n
— diadema (Ehbg.) Gran. ...........
— furcellatum Bail. .- . o vovannn voen
— laciniosum Schitt................
— pelagicum Cleve .................
— peruvianum Btw. ................
— Schiittiit Cleye s ol e o o s
— teres (Cleyei i lini i ois o Gty
nodiscus oculus iridis Ehbg. .............
— radiatus EhDgs - o n satn s w
inosira polychorda Gran..................
ilaria oceanica Cleve. ...........c...u...
ocylindrus danicus Cleve.................
schia seriata Cleve .. ...c.....oo-vieveseans
osolenia alata BEW. . ... oo sinisirmeis sl
— gracillima Cleve. .. .. sumocon ononn
— semispina Hensen ...............
— styliformis: Btw. ... vmen o e i
stonema costatum (Grev.) Cleve ...........
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— furca (Ehbg.) Clap. et Lachm. .......
— fusus (Ehbg.) Duj.........co..o0uee.
— horridum (Cleve . ... o ool sl s
— lineatum (Ehbg.) Cleve .............
— longipes (Bail.) Cleve ........ ......
- tripos (O.F.M.) Nitzsch. ............
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- depresSumiBailii .o oo w0t
— divergens ‘Bhbg. ..........0 et
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—- ovatum (Pouch.) Schutt............
- palidumi @8t et v
— pellucidum (Bergh.) Schiitt ........
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F. South Iceland, july 190:
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lie Plankton-Fauna des Skageracks in den Jahren

Erdkunde zu Berlin unter Leitung Dr. von Drygal-
bearbeitet. Bibliotheca zoologica, Heft 20, 1896.
f two new Species. Quarterly Journal of Micro-
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hisms. Goteborg 1902.
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G. East Iceland, July— August 1903.

| 60

62

1p.

63

64

63°30 | 63°19 | 63°49
20°00 | 15°50
18. VIIL 1'19.VII.

12n.

15°06
6a,

20. VIL¢

66
Beru-
fjord
.|1. VIIL
3p.

67
Rode-
fjord
31.VIL

68
fjord
11 a.

69

Seydis-| Glettin-

ganes

25.VIL|26. VII.

9a.

70

65°42
13°45
26 VIL
7p.

B}

71
64°58 | (
12°40 |
4. VIIL |4
3p.

A{-vl-»-sf +—:+o

o

e

R+ to.

ot

L

Dt

rr

L

T

13 ¢

445

T

FLTERE

S

g

S

el

R R

sl

TITRREE

e

P

ce

ce

cc

ce

T

rr

Ir

RS

LT

RREEEEE

T

SRR

TSRS

SRR

S

+ie

ERSEE

1Bk
Ir

R

ek

_{,.

I

Ir

rr
e

T

Eo-}—n—.:




Bibliography

AURIVILLIUS, CARL W. S.: Vergleichende thiergeographische Untersuchungen tiber
1893—97. Kongl. svenska Vet. Akad. Handlingar, 30, 1898.
Braxpr, C.: Die Tintinnen. Zoologische Ergebnisse der von der Gesellschaft fi
skis ausgesandten Gronlandsexpedition nach Dr. Vanhdffens Sammlunge
BriguTwELL: On the filamentous longhorned Diatomaceae, with a Description
scopical Science, 1V, 1856.
Bulletin des résultats acquis pendant les courses périodiques. Conseil pert
Année 1902—1903, N. 3, N. 4. Année 1903—04, No.1—2.
CLEVE, P. T.: A treatise on the Phytoplankton of the Atlantic and its Tribut:
of Skagerak. Upsala 1897.
— Notes on Atlantic Plankton Organisms. Kongl. svenska Vet. Akad. Han
- The seasonal Distribution of Atlantic Plankton-Organisms. Goteborg 1
— Additional Notes on the seasonal Distribution of Atlantic Plankton-Org
Gran. H. H.: Diatomaceae, Silicoflagellata and Cilioflagellata. The Norwegian No
— Hydrographical-biological Studies of the North-Atlantic Ocean and thc
and Marine-Investigations I, 1900, No. 5. Chistiania.
— Bemerkungen iiber einige Planktondiatomeen. Nyt Magazin for Natur
— Das Plankton des norwegischen Nordmeeres. Report on Nor wegian Fish
Hiyort, J., HeELLaxp Haxsen, B. & Gran, H. H.: Dic erste Nordmeerfahrt des
Jahre 1900, unter Leitung von Johan Hjort. Petermann’s geographisc!
Hionr. J. and Gran, H. H.: Currents and pelagic Life in the northern Ocean.
HorrmeYER, N.: Havets Stroemninger ved Island. Geografisk Tidsskrift 1L Kjok
JorGENsEN, E.: Protophyten und Protozoen im Plankton aus der norwegische
Kueps. G.: Ueber die Organisation einiger Flagellaten-Gruppen und ihre Bezi
a. d. botan. Instit. zu Tibingen I, 1883.
— Ein kleiner Beitrag zur Kenntniss der Peridineen. Botan. Zeitung, 18
Kxupsex, M.: Hydrografi. Den danske Ingolf-Expedition, I, 1898.
— og OstENFELD, C.: lagttagelser over Overfladevandets Temperatur, Salf
Skibsrouter i 1898. Kjobenhavn 1899.
- — — — i 1899. Kjebenhavn 1900.
Den islandske Lods. Udgivet af det kongelige Sekort-Archiv. Kjebenhavn
OsteENFELD, C.H.: Phytoplankton from the Sea around the Ferdes. Botany of
— See Knudsen, M. g
—  See Wandel, C. I
— og PavLsexn, O.: Planktonprover fra Nord-Atlanterhavet. Meddelelser
—  og ScuyipT, Jons.: Plankton fra det rode Hav og Adenbugten. Vidensl
PeTERSEN, C. G. Jon.: Plankton-Studier i Limfjorden. Beretning til Indenri
Fiskeri-Beretningen 1896—97. Kjobenhavn 1898.
PerrErsson, O., Exman, G. und Creve, P.T.: Die hydrographischen Verhiltni
meeres. Bihang til kongl. svenska Vet. Akad. Handl. 23, 1898.
Pouvcuer, G.: Voyage de la Manche. Paris 1894.
Ryper, C.: Hydrografiske Undersogelser. Den ostgronlandske Expedition 1891
— Some Investigations relating to the Ocean Currents in the Sea b
meteorological Annual 1901, published by the Danish meteorol. Instit
SCHILLING, A.J.: Die Siisswasser _Peridineen. Marburg 1891 (Dissert).
Surface-temperature of the Sea. Nautical meteorological Annual 18971
WaxpeL, C.F. og OstesreLp, C.: lagttagelser over Overfladevandets Temperat:
landske Skibsrouter i 1897. Kjebenhavn 1898.

Important Correcti

Page 3, 7 lines from foot, after V., West Iceland, July read: VI, Sc
— 14, line 10, for June read July.
— 14, — 19. for June read July.

530 /vt 1904



1

{

|
Sike

T e
(3

-
I 9 ..’.‘Ll 81 ‘ql .02 |4 R4 K4 & SC .5\% e
; == S " S | = 7 =
E S50 C 8 T e o i |/ | / | /
| 1 . / | |
/ e v S R /
/ / B e
I~ | v ‘ ey ) f
/ [ ol e /

| ;.‘ e\.‘)‘l'
SO A T [ !
= i = M
mzl'"-;l?a[ e ’
L2 ‘z‘L, PP —— !
sl |

| o At i
Zi o) ,A YD %ﬁ?&zza?%.',../if- £ | .“} .‘-'7573;

e v‘j‘ L f\h(\qu\/\ﬁh“ o m

el I e o
v,\Q) i / ] by,




A

L

\
‘ |
fonte

4

0C!
A
y

\

-

\

2\

|

"ﬂy’f" -Si :

\

()\S
i

oo
\ \
of the «Thar"
of t\{wumy\lar"
? \\ i -
\ -
Lo |
\\ ‘\
A
‘.h ! A
2y

AnAANn L‘iﬂllt“ f

, \@ .Zla\nwh

. N@ Forwegian
119 62 NTor P

\
1
!
|

N\
. A@’gd%;g
==
\
1
\
\
\

\
IS
P 4
I , |
, =
- =
T ! e
~. e T
1 T
——— T R -
SR
. < h\ ﬁ
' - N
. z v
o - g

A SEFEHN

1:3,000,000 .

600 Kilometer

300 naut miles

+

240

180

e dO00 —eimee e 2000 Motor



o / / / / = 0 = -
i e, / [Ty [ -
68 _Zj&‘%‘ / [ o sy e . 7
| pe8: AV [ e “ -
| \;ﬁdwvmﬁw‘ﬂ R
o A Sash i gl 3
) = / e~ R B

Al / o

10 50 ? 100 200
U ‘A‘r“‘w ST e r—— S P et e
i %0 0 (] 12



Medd. fra Kom. for Havunders. Serie: Plankton Bd. I Nr. 1 Map |

= o :
5 1% 13 12 1 10 9 8 7 f (e D g* s \2 d 0" 2° S &
: S el e ] Ve e ewrmart = e — ——

— Roate of the Thor” . \ "
:,‘ ~nnnn Limit of Plankton-Associations I
i A Stations of thewllolar” )

© Danish quarterly Cruise-Stations

: o\
i ob |
: Na Norwegian —n— —n— —n—ru |
: 19 62 N7 of Plankton-Samples v.,ih,,z;,u}z“
 ectlimitof theloe
| \r
. -
BNA3 -
3 GL
Ne46 T
o} i
Cer art i 2 s

221

are tic LZ -
| paloA.

Da 4C.

.17 um

linium

hAyv.sis a.o.
14" 13°
o e ot
300




