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Preface.

Through the courtesy of Dr. JENs EGGVIN, Institute of Marine Re-
search, Fisheries Directorate, Bergen, samples for quantitative phyto-
plankton studies were collected in 1945—46 at the permanent oceano-
graphic stations operated by the Institute of Marine Research. Dr.
EcGvixn kindly placed hydrographical data from the same period at our
disposal. The samples from the stations Utsira, Sognesjgen, Skrova and
Eggum were worked up at the Institute for Marine Biology, B, Uni-
versity of Oslo. The microscopical examination of the samples was carried
out by Mrs. K. RINGDAL GAARDER, Mr, O. NorpLI and the late Mr.
M. AARFLOT.

We wish to express our sincere thanks to Dr. JENs EcGvIN for organ-
izing the collection of phytoplankton material and for supplying hydro-
graphical data. Only through his active cooperation could this survey
be undertaken. We are also greatly indebted to Fiskeribedriftenes Forsk-
ningsfond for financing the microscopical work; to the Norwegian Re-
search Council for Science and the Humanities which financed the assist-
ance of Mrs. BjorG PauLsEN for drawing the figures.




I. Introduction.

The foundation of our knowledge of the phytoplankton of Norwegian
coastal waters was laid by GRAN in his taxonomical and extensive biogeo-
graphical studies in Northern waters (GRaN 1897a, b, 1900a, b, 1901,
1902, 1904, 1905, 1910) and supplemented by the floristic-taxonomical
studies of JorRGENSEN (1905). Although net methods were used during
these investigations the coarse features of the seasonal changes in the
population were brought out, except for the coccolithophorids and other
minute forms which pass through the nets. The most striking event was
found to be the spring diatom “flowering”. In his publications GRAN
pointed out the difference between the phytoplankton of the fjords and
that of the coastal current outside the archipelago and he raised the
question as to the general causes of the seasonal fluctuations in the
phytoplankton population.

After the introduction of the centrifuge method GrAN carried out a
survey of the spring plankton of the Hardangerfjord and the waters
outside in 1922 (Gran 1927). A more intensive study of the spring
phytoplankton was carried out in 1926—29 in the Romsdalsfjord and
the coastal waters off Mgre, within a section reaching out to the Atlantic
current at Storegga. During 1929 observations were also made in the
Lofoten area where Ruubp FovN already had made a quantitative study
of the plankton of the Vestfjord and the waters outside in 1922—27
(Ruup 1926, Ruubp Foevyx 1929, Grax 1929, 1930). The early occurrence
of the spring diatom flowering at the stations near the coast and at the
outer border of the coastal current towards the Atlantic waters was
observed in both areas. The phytoplankton observations were combined
with physico-chemical observations which included analyses of nitrate,
nitrite, ammonia and phosphate in the Mgre region (BRAARUD and KLEM
1931) and phosphate and nitrate analyses by O. SUuND in the Lofoten
area (GRAN 1929, 1930). These data, obtained by the methods which re-
cently had been introduced by ATkixs (1923), HARVEY (1926) and WAT-
TENBERG (1927), made it possible to gain a far more reliable picture
than before of the ecological background for the spring diatom develop-
ment in the fjords as well as in the offshore coastal waters.
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Fig. 1. The permanent oceanographic stations Utsira,

Sognesjosen, Ona, Skrova and Eggum.

Further insight into the seasonal changes in our western coastal
waters was obtained through the first all-year investigation, carried out
in the Tromsg fjords by RINGDAL GAARDER (1938) on material collected
by Mr. T. SooT-RyEN. A similar investigation in the land-locked fjord
Nordasvatn, near Bergen, added new features, partly conditioned by the
special hydrographical character of this locality and its ice cover in

winter (BRAARUD and Hope 1952).

Occasional observations in connection with offshore surveys illustrated
the effect of offshore hydrographical conditions upon the phytoplankton
of the coastal current (BRAARUD 1935, BRAARUD, RINGDAL GAARDER
and GroNTVED 1953, Harrpar 1953). The problem of the autummal

maximum in phytoplankton was discussed by BRAARUD (1944).
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In spite of extensive information gained through these surveys it
was obvious that our knowledge of the seasonal changes in the phyto-
plankton of the coastal waters of our west coast was still most incomplete,
both for the fjords proper and for the outer area. The present material
was intended to contribute further information on the annual cycle in
the waters just outside the archipelago, both in the southern and the
northern part of the Norwegian west coast.

Before entering upon a description of the seasonal changes in the
phytoplankton population at the four stations: Utsira, Sognesjgen,
Skrova and Eggum (see map, Fig. 1), it may be useful to bring to mind
certain hydrographical features of the area.

The coastal waters of western Norway consist of: 1) the offshore
coastal current, a continuation of the Baltic current of the Skagerrak,
passing along the southern coast of Norway, 2) local coastal water at the
mouth of the fjords and between the islands outside, 3) the water of the
fjords proper. These categories of coastal water can not be considered
as well-defined water bodies, but in describing the oceanographic con-
ditions along the coast it is useful to make this distinction on a geographical
basis. It must, however, be kept in mind that the water masses encountered
are by no means stationary water bodies. On the contrary, there is a
continuous in- and outflow and interchange between the waters occupying
the various parts of the coastal region. Although this hydrographical
feature is of paramount importance for the understanding of the phyto-
plankton conditions, we are unable to present any detailed picture of the
hydrography of the surface layers, which are of special interest in our
discussion. We must confine ourselves to a few general statements.

Very complex interchanges take place within the coastal area, con-
ditioned by the varying flow of the coastal current, by the outflow of
water from the fjords, which is subject to pronounced seasonal changes,
and by wind conditions. Tidal currents add to this intricate pattern.
In addition, offshore waters are, at a varying rate, continually being
mixed with the outer parts of the coastal waters.

While these interchanges between the various water masses in an
area take place, a general northward drift carries water from the southern
localities northwards, at a speed which fluctuates and is subject to
seasonal variations (Moux 1887, HELLAND-HANSEN and NANsSeEN 1909,
MarTENS 1929, EGcevin 1940).

The complexity of the hydrographical situation at any point of the
Norwegian coast must be kept in mind when observations from fixed
positions are considered. The process of “sequence’” (GRAN and BRAARUD
1935): the change in the plankton population in a certain locality due
to transport of water masses past the point of observation, confuses
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the picture of the “succession’ of phytoplankton populations which takes
place in a certain body of water. Interchange of fjord water with the
waters outside does not make easier the analysis of the ecological back-
ground for the seasonal changes observed.

On the other hand, since these hydrographical conditions are char-
acteristic of the coastal region as a whole, they form an important part
of the interplay of factors determining the productivity of a certain
area and the actual phytoplankton populations to be found there at any
time.

In each of the four localities which have been chosen the hydro-
graphical conditions have their specific features. The interchange between
the local fjord water, the offshore waters and the coastal waters entering
the area from the south is not the same. We have tried to deal with this
point below. A detailed account of the hydrographical observations
from the permanent oceanographical stations is being prepared by Dr.
J. Ecevin for a subsequent publication.

II. Seasonal changes in the phytoplankton population at Utsira,
Sognesjeen, Skrova and Eggum in 1945—46.

a) Ultsira.
Tables I, V—VII, Figs. 2, 4, 5 and 11.

The seasonal variations in 1945—46 may be briefly summarized as
follows:

After a poor winter period the spring diatom maximum occurred in
the last week of March. The profuse diatom population continued during
the first half of April, but then fell off and a poor phytoplankton was
recorded in late April to May.

In June Coccolithus huxleyi attained abundance (1 million/L). (July
observations are missing.) The ceratia also reached their maximum at
this time, but they were always rather scarce at Utsira as compared with
the other localities (cp. Fig. 11). In late August and early September
an increase in the diatom population was recorded, but the population
during this small autumnal diatom maximum did not nearly reach that
of the spring maximum. It lasted for a short time only; in the middle
of September the plankton numbers were again small and gradually
the very poor winter population was established.

Apart from the poor winter period Gymnodiniaceae was a regular and
fairly numerous component of the plankton at all seasons (see Table I).

Below are given some details on the observations, which cover the
period 26 March 1945 to 29 March 1946.
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Fig. 2. Stability diagrams for station Utsira during the period of investigation.

26 March 1945, — Table V.

At this time the spring diatom maximum was recorded, the popu-
lation being dominated by Sceletonema costatum, in numbers up to
6.750.000/1.. Chaetoceros were present in fair numbers and, likewise,
Thalassiosira, but none of them in populations surpassing 50.000/L for
any species. Coccolithophorids were extremely scarce, while dinoflagellates
were represented by many species. The society was similar to those
previously recorded at this time of the year in Norwegian coastal waters.

5 April 1945.

Sceletonema was not nearly as predominant as 10 days before, while
Thalassiosiva (mainly nordenskioeldi) was more abundant, the species
mentioned reaching 232.000/L. The Chaetoceros population was varied and

fairly numerous.

12 April 1945.
The following week observations show a remarkable change in the
composition of the diatom population. Scelefonema occurred in very
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small numbers only (max.: 19.500/L at 5m), while Chaetoceros socialis was
the diatom predominantly numerous. The Thalassiosira population was
small. The Ceratium population was composed of the same species and in
similar numbers as that of the preceding week and the whole dinoflagellate
society was of a character similar to that of the same week.

23 April 1945,

Observations are only available from 1 and 10 m. The diatom popu-
lation was extremely poor, while otherwise the composition of the
plankton was similar to that of the previous date. It is remarkable that
Sceletonema was not recorded at all this time while 5 days later it occurred
again in numbers of 145.000/L.

28 April 1945,

Apart from Sceletonema, the population was practically unchanged
from the time of the previous sampling.

22 May 1945.

A noticeable change had taken place during these three weeks.
Coccolithophorids had appeared in larger numbers, Coccolithus huxlevi
and an unidentified species both surpassing 50.000/L. Peridinia were re-
markably scarcer, while the Ceratium population was varied, although
not numerous. Chilomonas marina was more abundant than before (max.:
17.500/L).

6 June 1945. — Table VI,

Coccolithus huxleyi had increased to about 1 million/L (10m); other-
wise the community was much the same as on the previous date of
sampling. Peridinium trochoideum was recorded in a number of 14.000 'L
at 25 m. A similar society was observed on 18 June, only a 1m sample
being available.

29 June 1945.

The only sample, from 10m, indicates that the Coccolithus huxlevi
population had decreased, but otherwise no great change seemed to have
taken place.

18 August 1945.

There is a gap in the observations from July through the first half
of August. Observations on 18 August from 25m and 50 m show that a
much more varied plankton society occurred then than in June. Diatoms
were represented by several Chaetoceros species and other forms, but the
numbers were small. The coccolithophorid component was not verv
numerous, but both Anthosphaera robusta (21.500/L) and Coccolithus
huxleyr (35.000/L) may have been more abundant in the upper layers.
Peridinium species were present in considerable numbers and the Ceratium
population was much the same as during the rest of the summer.
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3 §e;bt‘ember 1945. — Table VII.

The diatom population was now quite large, Nifzschia delicatissima
and Sceletonema costatum both surpassing 100.000/L. Coccolithus huxlevi
reached 325.000/L., while ceratia were scarce. Among the peridinia the
neritic P. frochoideim (300/L) was most abundant.

17 Seplember 1945.

Diatoms were now practically absent. Coccolithus huxleyi was not
recorded at all. Among the dinoflagellates Peridinium trochoideum
occurred in a number of 5.500/1.. Chilomonas marina was rather numerous
(13.000/L).

T October T945.

Observations showed a society similar to that of the preceding date,
practically without diatoms, with a fair variety of dinoflagellates and
very few coccolithophorids.

The decrease in the population seemed to continue during November,
when our observations are incomplete on account of precipitate in the
bottles.

21 December 1945.

The only sample, from 1m, was extremely poor in plankton with a
few diatoms, dinoflagellates and coccolithophorids present.

31 December 1945, 14 January, 13 February and 2 March 1946.

Through January, February and early March the plankton was ex-
tremely poor. At the last date the list of species is, however, somewhat
longer than before.

17 March and 22 March 1946.

Although only single samples are available from these dates, they
clearly indicate that the population was still small. The main spring
increase in the population did not take place until the last week of March.

29 March 1946.

At this date the population had again a composition similar to that
recorded a year before. Scelefonema was the leading species (1.040.000/L),
being accompanied by a varied Chaetoceros population with laciniosus,
debilis and furcellatus as predominating species. The T halassiosira popu-
lation was also numerous, the maximum numbers for 7/. gravida and
Th. nordenskioeldi being 102.500/L and 43.500/L respectively.

It is noteworthy that the leading Chaetoceros species were not the same
in the spring both years. In 1945 Ch. affinis, compressus, subsecundus and
soctalis were most numerous, while in 1946 Ch. laciniosus, debilis and
furcellatus predominated.
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Trig. 3. Stability diagrams for station Sognesjeen during the period of investigation,

Tables IT, VIII—X, Figs. 3, 4, 6 and 11.

b) Sognesjoen.

The general picture of the variations in the phytoplankton of this

locality during the period of investigation may be summarized as follows:

A very poor winter plankton persisted until early March when the

spring diatom development was initiated. The peak of the diatom
population seemed to be reached at the end of March and was succeeded
by later stages in the spring development, dominated by Chaetoceros
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species and other diatoms, but with decreasing numbers of Sceletonema.
Nitzschia species formed an important part of this society. The Chaefoceros
population which was recorded during April and May changed in compo-
sition, the relative importance of the species showing great fluctuations.
This is illustrated in Fig. 6.

The summer conditions in 1945 and 1946 were notably different. In
1945 a fairly rich diatom society prevailed during the whole summer,
showing an increase at the end of August (observations are lacking for
September and October 1945). In 1946 there was no sign of such a diatom
population during late summer, the plankton consisting of a dinoflagellate
and coccolithophorid component similar to that of the previous summer,
but lacking the diatoms which then were quite numerous.

As far as our observations indicate, the phytoplankton during autumn
was gradually becoming poorer and changing into the very poor winter
plankton.

Also at this locality Gymmnodiniaceae occurred in fairly large numbers
all through the year, except in winter when populations were small.

Below are given some details on the observations, which cover the
period 27 March 1945 to 30 September 1946.

27 March 1945. — Table V1II.

The phytoplankton was of the “spring maximum type” with Scele-
tonema costatum numerically predominant (3.180.000/L), accompanied by
a fair population of Thalassiosira species, Thalassionema nitzschioides,
Coscinosira polychorda, Nitzschia spp., Chaetoceros spp. (debilis most
numerous) and a number of other diatoms. Among the dinoflagellates
Exuviaella baltica (6.500/L) and Gymnodinium lohmanni occurred in fair
numbers.

12 April 1945.

Diatoms were still numerous, but the population of Scelefonema had
fallen off so the maximum number was only 262.000/L (50m). The other
prominent genera were also more scarce, apart from Chaefoceros, which
was represented by a great number of species, curvisetus and debilis being
the most numerous ones. Dinoflagellates were more abundant, but no
species occurred in large numbers. Coccolithophorids were very scarce,
ciliates more abundant than in March.

24 April 1945.

The same late spring society of diatoms, dinoflagellates and cocco-
lithophorids occurred. Only small changes had taken place: an increase
in Leptocylindrus danicus and a relative increase in Chaetoceros curvisetus,
but otherwise an impoverishment in diatoms. The Coccolithus huxleys
population as well as the ceratia had increased, C. longipes being the most
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numerous species of the last group. The Peridinium populations showed
the characteristic seasonal increase in the number of species, the hetero-
trophic P.globulus and P.minusculum and the autotrophic P.frochoideum
being the most prominent members of this last genus. Ewutreptia attained
numbers of 13.500/L, while the heterotrophic Chilomonas marina occurred
in populations similar to those during the previous sampling (18.500/1.).

26 May 1945.

Conditions resembled those of a fortnight before. Chaetoceros com-
pressus now occurred as an important species of this genus. Another
notable change was a definite decline in the populations of Exuviaella
baltica and Eutreptia lanow:.

30 June 1945.

The Chactoceros population had changed in its composition, although
Ch.curvisetus remained the leading species. Ch. brevis was a new member
of importance (it may have been overlooked before). Coccolithophorids
and dinoflagellates showed changes, but on the whole the picture of their
relative importance was the same. Among the flagellates Dinobryon
occurred in considerable numbers and Chilomonas marina attained
33.000/L at a depth of 25 m.

12 July 1945. — Table IX.

Compared with the previous samples the diatom populations were
now more varied and numerous. A noticeable increase in Sceletonema
costatum and the occurrence of large Nitzschia populations are outstanding
features. Coccolithophorids were still only moderately represented, maxi-
mum for Coccolithus huxleyi being 43.500/L.. The dinoflagellate society
was varied, Exuwviaella baltica being more numerous than before and
Peridinium triquetrum now occurring in numbers up to 7.000/L. Ciliates
played an important part, as during the previous samplings.

The occurrence of the brackish water forms Ch.danicus (10.000/L)
and Ch.wighami (11.500/L) in the 1 m sample is an indication that fjord
water from the Sognefjord was present and the exceptionally low salinity
of the 1 m sample (18,45%/, as compared with 24,35 and 28,979/, at the
preceding and the following dates) is another sign of a definite admixture
of fjord water.

26 July 1945.

During the fortnight which elapsed between observations the diatoms
had decreased in numbers, both as to the number of species and as to the
populations of the more important species. Scelefonema was only recorded
in one sample (3.000/L) and the Nitzschia population was also much
smaller now. Among the coccolithophorids Anthosphaera robusta was
recorded in the number of 32.500/L (25 m). Dinoflagellates were repre-
sented by a great many species, apart from the Gymnodiniaceae in small
numbers. Among the ceratia C. longipes was not recorded, while C. tripos

was the most numerous one. Chilomonas marina still had its maximum
at 25 m (48.000/L).
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9 August 1945.

The diatom population, even more pronounced than at the previous
sampling, had its maximum at 25 m, while at 1 and 10 m only few were
recorded. Coccolithophorids and dinoflagellates showed no noteworthy
changes from the previous time, Chilomonas marina was scarcer now.

27 August 1945,

The Chaetoceros population had increased greatly and the same was
the case with other diatoms, especially Sceletonema and the Nitzschia
species. Even Thalassiosira gravida was recorded together with 7%,
decipiens, but in small numbers only. The diatoms had their maximum
abundance in the 25 m sample (10 m lacking). At this time the coccoli-
thophorids were also more numerous than before, reaching their maximum
for the year. Ceratium lineatum was the most prominent member of this
genus.

There is a gap in the observations for the months of September and
October and from 12 November only 25 m and 50 m samples are available.
At this time the plankton was poor in diatoms and coccolithophorids while
the dinoflagellates remained somewhat better represented. The decline
in the population continued, the samples of 27 November, 14 Deceimber
and 20 December all showing a very poor plankton society of diatoms,
coccolithophorids and dinoflagellates. After New Year the same was
observed on 11 January (1 m and 10 m samples lacking) and on 31 January.
On 22 February an indication of change was noticeable, the list of diatoms
being longer, but no species attained large populations. Ten days later
the situation was, however, completely changed.

4 March 1946.

The spring increase was now evident, with Scelefonema costatum as
the most predominant species, accompanied by a number of Chaetoceros
species, Nitzschia species, Thalassionema nilzschioides, Thalassiosira gra-
vida and decipiens. Coccolithophorids were also present, Anthosphaera
robusta with up to 7.000/L. and Coccolithus huxley: in similar numbers.
Apart from Gymnodiniaceae, the dinoflagellate population was scanty.

71 March 71946.

The Chactoceros fraction, as well as the Sceletonema and Thalasstosira
populations had now increased.

25 March 7946.

The spring diatom society had now reached a stage similar to that
observed at the end of March in 1945, Sceletonema again approaching
3 million /L.

There is a gap in the observations from the end of March to the end
of July 1946, when sampling started again and continued until the end
of September. The late summer plankton was very poor in diatoms this
year. Coccolithophorids were represented by a few species and only in
fair numbers, less than 50.000/1., while dinoflagellates predominated in
the society. There was no sign of an autumn maximum in diatoms, condi-

2
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tions being decidedly different from those in 1945 when, at the end of
August, a fair diatom population was present with Scelefonema and
Chaetoceros as the leading genera.

The coccolithophorids were more numerous at the end of July (Cocco-
lithus huxleyr :48.500/L) than in August and September, but the vanations
were not very pronounced. The same species were recorded and the com-
munity seems to have been the same.

c) A comparison between the phytoplankton of the two
southern localities, Ulsira and Sognesjoen.

The outstanding common features in the seasonal cycle of the phyto-
plankton at these two localities in 1945—46 are: 1) The poor winter
plankton and 2) the tremendous increase in the population, mainly in
its diatom component, taking place during the last week of March in
both localities. In addition, there are also other similarities, but, in view
of our previous knowledge the most notable result of this survey is that
it demonstrates how varying the phytéplankton society of the outer
coastal waters is during the rest of the year, in its qualitative composition
as well as in regard to quantities.

The paramount importance of light and stability conditions during
late February and early March for growth of the phytoplankton which
has survived the winter would seem to offer the general explanation of
the coincidence of the spring development at the Utsira and Sognesjoen
stations as in the outer coastal waters in general (BRAARUD and KrLEM
1931, GAARDER 1938). The further development of the phytoplankton
during late spring, summer and autumn seems to be a result of an inter-
action of factors of various nature, which are not so general in their effect
as those responsible for the pronounced spring diatom maximum. This is
concluded from the fact that conspicuous differences both from one locality
to another and from year to year were clearly demonstrated at these two
localities during the period of investigation.

One of the factors to be considered in this connection is the grazing
intensity which may vary geographically and from one year to another.
However, in addition, the complex of trophic factors determining the
quantity of the vegetation at any time of the year, and the group of other
factors especially influencing the qualitative composition of the population,
seem to be involved. In both cases the hydrographic situation is apt to
be the underlying cause of many of the differences which are recorded.

It may facilitate the discussion if we consider separately the following
two parts of the problem of the variability of the phytoplankton in the
well stabilized coastal waters of the two localities in question during late
spring to autumn: 1) The changes in late spring and summer populations
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and 2) the capricious occurrence of the autumn diatom increase. This
division does not exclude the possibility of common causes.

1) The irregularity in the composition of the vegetation after the
spring diatom maximum.

After the maximum the diatom population falls off very quickly in
both localities, a feature which is known from previous investigations in
Norwegian coastal waters (GrRaN 1927, 1929, 1930). Two processes co-
operate in effecting this great reduction in the population: the exhaustion
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of the winter supply of inorganic N- and P-compounds of the euphotic
zone which takes place as stabilization becomes more pronounced (GRAN
1930, BraaruD and KrEM 1931, GAARDER 1938) and the increase in the
grazing intensity which accompanies the seasonal rise in the zooplankton
population of these layers. Although we have no zooplankton observations
from 194546, the investigations by WiBorc (1954) clearly illustrate
how during March—April there is a great increase in the plankton volumes
of the 0—50 m layer at the stations of the southern part of the Norwegian
west coast, Sognesjoen and Ona. As an illustration the average seasonal
variations in the net plankton volumes for 1949—51 at these stations
are shown in Fig. 10.

During the period after the spring diatom maximum there is a marked
change in the qualitative composition of the phytoplankton, but at our
two localities these changes are in no way parallel. This may be exempli-
fied by the seasonal variation in the populations of Chaefoceros and
Sceletonema (Figs. 5 and 6, Tables I and IT).

In March 1945, during the spring maximum, the Chaetoceros popula-
tions at the two localities were similar in their composition, although the
relative importance of the various species was not the same. Predominant
common species were: compressus, debilis, laciniosus and subsecundus.
During April the changes which took place were, however, notably
different. At Utsira, furcellatus and socialis took the lead, while also
constrictus, radicans and subsecundus were prominent members of the
society. At Sognesjgen, on the other hand, curvisetus gradually became
the outstanding species in 1945 (see Figs. 5 and 6).

There is also a striking difference as to the quantitative changes at
the two localities. At Utsira there was an extremely quick decline in the
Chaetoceros population, as in the diatom population as a whole, while at
Sognesjgen a fair population was maintained during April, May, June
and July. The same was the case with other components of the phyto-
plankton, for instance Sceletonema (see Table 1).

Succession alone can not explain the differences in the qualitative
composition of the Chaetoceros populations of the two localities. The
results of the survey would indicate that within the coastal waters
sufficiently well-defined bodies of water exist over such a long period of
time that specific populations, very different in their detailed composition,
may grow up within each water mass.

The North Sea survey of May 1948 (BRAARUD, RINGDAL GAARDER
and GRoNTVED 1953) demonstrated how in the Northern North Sea,
at that time, vegetation areas occurred with definitely different societies.
The predominant components of these were diatom societies which had
a markedly different composition in the various areas (cp. BRAARUD et
al. 1953, Fig. 5). The local vegetations showed affinities to those of
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Fig. 5. Seasonal changes at Utsira in the populations of various Chaeto-
cevos species during 1945. The figures indicate cell numbers in ten
thousands per litre.

neighbouring areas, indicating a mutual admixture whereby initial
populations for the future development within the area were supplied.

The Norwegian coastal waters are apt to be constantly influenced by
the water masses to the south and west. Along the southern part of the
west coast the various parts of the coastal current receive contributions
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from the North Sea waters and it may be assumed that the extent of
these contributions varies according to the hydrographical situation,
which again is influenced by wind.

If we try to visualize how such an influence from the adjacent water
masses may affect the composition of the phytoplankton of the current,
the continuous drift of the waters has to be taken into account. It is
easy to imagine that in a section along the current a mapping of its
phytoplankton communities would give a rather complex picture, partly
due to the intermittent supplies of initial populations from neighbouring
water masses during the drift. To a certain extent our observations from
1945, taken in two localities, demonstrate such differences. The difference
between the societies observed during the spring diatom maximum at
Utsira in 1945 and 1946 may have a similar cause.

Additional complications are brought in through the exchange with
local fjord water to the east. Although we have no records from the fjords
for this period, our observations in July at Sognesjgen indicate that
fjord water, at this time of maximum fresh-water supply to the fjord, is
brought out to the mouth in such quantities as to lower its salinity so it
reaches its minimum for the year, and to introduce definitely brackish
forms (Chactoceros danicus and wighamsi).

Besides affecting the qualitative composition of the phytoplankton
at various sections of the northbound drift the hydrographical situation
may differ from one part to the other in such a manner as to influence the
trophic conditions of the waters differently. Unfortunately we are unable
to analyze in detail the effect of these hydrographical forces which may
for a certain period alter locally the conditions for phytoplankton growth
within an area of the coastal waters (cp. also p. 39).

2) The phytoplankton in autumn at Utsira and Sognesjgen.

At Utsira there was in late August to early September 1945 an increase
in the diatom population which led to an autumnal maximum, although
small. At Sognesjgen observations from this season are available from
two years. In 1945 such an increase was also observed at this locality,
while in 1946 there were no signs of an autumn maximum in the phyto-
plankton (see Table II).

Two factors seem to be of special importance and may, in different
localities, through their interaction be decisive for the occurrence and
non-occurrence of such a maximum: a) A decrease in the grazing intensity
in late summer and autumn, which would be favourable for an increase
in the standing stock, and b) the seasonal decline in the stability of the
upper strata, which may result in an improvement in the supply of
nutrients to the euphotic layer by turbulence (BRAARUD 1944). A third
factor which may have to be considered also is the light supply,
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which may differ from one vear to another according to the weather
conditions (cloudiness).

If we regard the stability conditions at the two localities in question,
we find that at the time of the autumnal increase at Utsira the water masses
observed on this occasion had a remarkably low stability as compared
with conditions at the preceding and the following dates (see Fig. 2).
In this case a hydrographical situation favourable for the supply of
nutrients seems to be, at least partly, responsible for the recorded increase
in the population.

At Sognesjgen, the notable difference between the late summer and
autumn vegetations in 1945 and 1946 may also to some extent be due to
differences in the stability conditions in the two years. In 1946 the stability
at the end of July was extremely high for the 25—50 m layer, which
would seem to be of special interest in this connection. Therefore, this
year conditions may have been unfavourable for a seasonal rise in the
nutrient supply from the deeper layers with the result that the diatom
population remained small.

d) Skrova.
Tables IIT, XI—XIII, Figs. 7, 9 and 11.

In spite of the fact that there are long gaps in the observations, the
overlapping of the records from 1945 into 1946 makes it possible to
obtain an impression of the seasonal changes at this station.

The winter plankton was extremely poor and prevailed through
January, February and March. In the second half of March the first
signs of an increase in the diatom component were noticeable, but the
spring diatom maximum did not occur until the middle of April and the
rich vegetation continued for about two weeks after this time. This is
in accordance with previous observations from this locality by Fovx
(1929) and Grax (1930).

From early May there was a society with few diatoms and a dino-
flagellate component which first was poor but increased during June and,
in July, reached a considerable abundance. Remarkable are the rather
large Ceratium populations in late July 1945. In late summer and autumn
other neritic autotrophic dinoflagellates were also rather numerous. An
outstanding feature of this summer plankton is the occurrence of large
populations of Euglenaceae, from early May, when the maximum was
reached in 1946, until the middle of July (1946). In 1945 the population
in May was smaller. (For the following period observations are lacking
for this year.)

In August dinoflagellates were especially abundant and the ceratia
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Fig. 7. Stability diagrams for station Skrova during the period of investigation.

relatively very numerous, while diatoms were very scarce. Coccolithus
huxleyi occurred in numbers up to 324.000/L in late July 1945 and the
population gradually fell off during August and early September.

Below are given some details from the observations, which cover the
period 31 March 1945 to 20 July 1946.

31 March 1945.
When observations started at this date, a diatom population was

- recorded which consisted of rather few species.

Chaetoceros debilis
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(12.500/L) and Fragilaria oceanica (18.000/L) were most numerous. The
other groups, apart from Gymmnodiniaceae (3.500/L), were poorly repre-
sented.

14 April 1945. — Table X1I.

A rich diatom vegetation occurred at this time with many species,
some of them abundant: Ch.debilis (10.000/L), Ch.socialis (103.000/L),
Fragilaria oceanica (212.000/L), Sceletonema costatum (24.000/L), Tha-
lassiosiva gravida (48.500/L) and Th. nordenskioeldi (44.000/L). The dino-
flagellate component was very modest.

21 April 1945.

A similar society was recorded at this time, although most of the
diatoms now occurred in smaller numbers. Phaeocystis poucheti occurred
at all levels, but was not counted.

28 April 1945.
The spring maximum had now definitely passed. Only very few
Chaetoceros were recorded and all diatoms occurred in small numbers.

The dinoflagellate component was much the same as before, but Gymno-
diniaceae reached 48.500/L.

5 May 1945.

The population resembled that of the week before, but it is noteworthy
that Euglenaceae, a group which in 1946 was attaining prominence at this
time, were recorded in numbers up to 42.500/L.

There is a gap in the observations from 5 May to 7 July, so this year
we are unable to follow the development after the spring maximum any
further.

7 July 1945.

The vegetation was now dominated by dinoflagellates. Ceratia were
very scarce, while the more prominent members of the society were:
Exuviaella baltica (6.000/L), Goniaulax spinifera (2.500/L), G. ostenfeldi
(12.500/L), Peridinium triquetrum (12.500/L) and P.trochoideum (22.500/L).
The heterotrophic species were also present in great variety. Diatoms
were very few.

27 July 1945. — Table XI11I.

Ceratia were now more abundant. A new feature is the occurrence of
Coccolithus huxleyi in considerable numbers (324.000/L).

4 August, 20 August and 1 September 1945,

The same type of vegetation was also recorded on 4 August and
continued during the remainder of August. The coccolithophorids became
scarcer and there were changes in the relative abundance of the dino-
flagellates. Gymnodiniaceae, which on 4 August occurred in numbers up
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to 34.500/1., were recorded in similar numbers on the following dates
of sampling, when the plankton was still dominated by dinoflagellates.

After a gap in the observations from 1 September to the end of the
year a number of observations in January, February and early March
showed an extremely poor winter plankton. Not until 18 March came
the first signs of an increase in the diatom population, but even at this
date the plankton was still poor.

No observations are available from 18 March to 5 May 1946. A number
of observations during May, June and early July 1946 showed that at
this time of the year the plankton was poor, apart from large populations
of Euglenaceae (see Table XIII). On 5 May numbers up to 390.000/L
were recorded and on 10 May the maximum of 974.000/L was attained.
From this date the population fell off and in late June only amounted to
15.000/L. In early July the dinoflagellate component increased noticeably,
ceratia becoming more numerous and other forms, Peridinium triquetrum
(16.500/L) and P.trochoideum (2.500/L), occurring in fair numbers.

e) Eggum.
Tables TV, XIV—XVI, Figs. 8,9 and 11.

The spring diatom development seemed to start in the later part of
March and early April. It may have reached its peak in the middle of
April (the exact date for 1945—46 can not be given).

A succession in the diatom population and a gradual impoverishment
took place during April—May and in June (1946) the phytoplankton was
Very poor.

The most conspicuous feature would seem to be the extremely rich
diatom wvegetation in early July, which also continued, although less
abundant, during August and rose again in early September when a
new peak, an autumn maximum, was recorded. Afterwards the vege-
tation gradually fell off until the poor winter vegetation prevailed in
late October, November, December and the first months of the year,

The vegetation seemed to have two periods of poverty: the winter
period and the period after the spring increase. At this latter time,
however, a very numerous Euglenaceae population was recorded in both
years. The dinoflagellate population was varied and abundant in summer
—early autumn, while the coccolithophorids attained populations which
may be characterized as moderate (158.000/L) for such small forms.

Below are given some details from the observations which cover the
period from 3 April 1945 to 6 June 1946.

3 April 1945.

The phytoplankton was poor, apart from that of the 50 m sample,
where 71.000/L of Sceletonema costatum and 19.000/L of Thalassiosira




EGGUM
JANUARY FEBRUARY MARCH

m 1945

0 =

B g N : :

25 g i N 3 £

50 | : | : t

75+ dé 3 J r

e
1004 dz 10
APRIL | MAY JUNE JuLy

ik . |

2] ?

50 | i

g

100+

AUGUST SEPTEMBER ‘ OCTOBER NOVEMBER

0-

10 o

26- ‘
50 : !
A
100

DECEMBER JANUARY FEBRUARY MARCH
1946

0 .

10 o ! ' 1

25 : |

50 ‘

7% 4
100

Fig. 8. Stability diagrams for station Eggum during the period of investigation.

gravida in company with a number of other diatoms gave a total of
144.500/L. It is rather difficult to interpret conditions at this time, since
no observations are available from the preceding period.

27 April 1945. — Table XIV.

Now a more luxurious diatom vegetation predominated with Chaeto-
ceros and Thalassiosira species fairly evenly distributed within the upper
50 m, as might be expected as this layer had practically the same density.
Thalassionema nitzschioides, Sceletonema costatum and Fragilaria oceanica
were other characteristic members of the society, which would seem to
represent the peak of the spring flowering, although the exact course of
the development cannot be traced as the 14 April samples were not
available for examination.

14 May and 25 May 1945.

On 14 May the diatom population had fallen off to small numbers.
At this time the most outstanding feature was the occurrence of a nu-

‘-
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merous population of Euglenaceae (176.000/L) and this component was
also prominent on 25 May when otherwise the phytoplankton was rather
poor, especially in diatoms. At this time stratification was pronounced.

6 July 1945. — Table XV

From 25 May to 6 July no samples are available, but at this last date
a very large population, mainly of diatoms, was recorded. Chaefoceros
debilis in numbers up to 1 million/L, Leptocvlindrus danicus (19.500/L),
Sceletonema costatum (13.000/L), Thalassiosira decipiens (106.000/L) and
Th.nordenskioeldi (11.000/L) were the most numerous species in the profuse
diatom society. Among the dinoflagellates Fxuviaella baltica (8.000/1.)
and Goniaulax ostenfeldi (19.500/L) were characteristic species. The
waters were well stabilized (see Fig. 8).

20 July 7945.

Although the population as a whole had fallen off, a rather rich
diatom population still occurred at this time. Chaetoceros debilis remained
the most numerous species (216.000/L). The society had a composition
similar to that of the previous July observation.

9 August 1945.

The diatom population had continued to drop and dinoflagellates and
other flagellates (Chilomonas marina and Euglenaceae) formed the most
conspicuous parts of the society.

20 August and 7 September 1945. — Table XV 1.

On 20 August the diatom fraction had risen again. Chaetoceros affinis,
debilis, decipiens, lacinrosus and socialis occurred in fair numbers, the
Nitzschia and Rhizosolenia species also being important members. At
the same time Coccolithus huxleyi reached higher figures than before
(41.500/1.). This varied and rich society of diatoms, dinoflagellates,
coccolithophorids and other flagellates, but in still higher numbers,
was recorded also on 7 September. At this time Coccolithus huxley:
reached its highest numbers (154.000/1.) and the whole society yields
the impression of excellent conditions of growth for members of all
groups.

17 September 1945.

Diatoms had now become scarcer while the Ceratium population was
even more abundant than on 7 September, a number of species occurring
in considerable numbers, the size of these organisms taken into account.

27 October 1945.

The Ceratium population was still varied and rich, while diatoms and
coccolithophorids were now very scarce.
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12 November, 27 November and 17 December 1945.

On 12 November a decidedly poorer phytoplankton was recorded,
in its qualitative composition similar to that recorded a fortnight before,
and on 27 November the population had decreased still further and on
17 December was extremely poor.

?Ok]anuary, 21 January, 12 February and 10 March 7946.
The winter poverty continued during January, February and March.

23 March 1946.

Now the first signs of an increase were noticeable, fair populations
of several diatoms occurring: Chaetoceros socialis, Fragilaria oceanica and
Sceletonema costatum.

11 April and 23 April 1946.

On 11 April the diatom population was still larger, but it was not
extremely numerous, and on 23 April a society of diatoms was recorded
which was fairly rich, although it may represent a somewhat late stage
in the spring development. The actual peak of the spring maximum may
have been missed.

9 May, 22 May and 6 June.

A conspicuous decline had taken place from 23 April to 9 May, when
diatoms were extremely scarce and the other groups also very poorly
represented apart from FEuglenaceae, as in 1945. This state prevailed
during May and early June.

f) A comparison between the phytoplankton populations of the two northern
localities, Skrova and Eggum.

These two localities show different trends in their annual phyto-
plankton cycles during the period of investigation. At Skrova the picture
of the seasonal changes is rather simple: After a poor winter period the
spring diatom outburst took place and the diatom vegetation disappeared
within a couple of weeks to be replaced by a qualitatively much poorer
plankton dominated by Ewglenaceae. In the course of June and July
this society was replaced by a more varied one with dinoflagellates as
its main component. There was no sign of an autumn maximum of dia-
toms and the summer vegetation gradually fell off until the poor winter
vegetation was established.

The development at Eggum was much the same during the spring,
although our observations would indicate that the spring maximum
of diatoms was less pronounced. The succeeding Euglenaceae society was
similar in the two localities, but the further development during the
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Fig. 9. Seasonal changes in the main components of the phytoplank
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maximum number recorded at the station is represented as percentage
of the maximum population of the group during the year.

summer was at Eggum characterized by a very profuse diatom vegetation
in July, falling off to smaller quantities in August and rising again to
a pronounced autumn maximum in September. Parallelling the diatom
abundance in the summer, ceratia and other dinoflagellates showed a
gradual increase from early July until a maximum was reached in the
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middle of September, when a very rich vegetation was recorded. In
August and especially in early September, Coccolithus huxleyi also attained
considerable abundance. This development came later here than at
Skrova. The dinoflagellates kept up their numbers for a longer period
during autumn than at Skrova. The annual phytoplankton cycle recorded
at Eggum resembles in many ways that observed in the outer part of
Malangen fjord, a little to the north (Gaarper 1938).

On the whole it would seem as if the vegetation at Eggum must have
enjoyed far better conditions for growth than at Skrova, although a
quantitative estimate of the actual production in the two areas obviously
can not be given on the basis of our population records. This seems to
pertain mainly to the summer and autumn periods. In this connection
it may be mentioned that WiBorG (1954) recorded larger net plankton
volumes at Eggum than at Skrova (see Tig. 10).

ITI. Hydrographical and ecological factors of importance
for the annual phytoplankton cycle of the coastal waters of
western Norway.

In the preceding chapter we have presented data on the annual
cycle of the phytoplankton at four points off the Norwegian west coast.
They illustrate how, in the coastal waters outside the islands and skerries,
the annual cycle is by no means uniform along the coast and, in addition,
how the conditions in one locality may change from one year to another.
Although a detailed analysis of the actual causes of these differences is
out of question here, it may be useful to consider which ecological factors
are mainly involved and how variations in some of these factors are tied
up with the hvdrographical forces which seemingly are at play in producing
local variations.

Winter minimum — spring development.

The poverty of the late autumn and winter populations seems readily
explained by the low light supply and low stability of the upper layers
(see Figs. 2, 3, 7 and 8). The onset of the spring development is effected
by the seasonal increase in submarine light and the establishment of
a certain degree of stabilization so the phytoplankton may stay long
enough within the euphotic layer to obtain a net production which suffices
for an increase of the population (BRaARUD and Krem 1931, GraN and
BraaruD- 1935). For our discussion of the conditions in coastal waters
the assumptions necessary for estimating the critical depth (SVERDRUP




ml T

30

20

F::rr[x:n:[lrrr|1|vnL.\uururr.,. L e T

:

-
-
z
P

M J J A ] Q N D

Fig. 10. Seasonal variations in the volumes of net plankton,
0—>50 m, at the stations Sognesjeen, Ona, Skrova and Eggum.
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1953) at various localities during the period preceding the vernal outburst
would, however, rest upon a too scanty observational basis to be of any
value,

The time difference of about three weeks between the spring maxima
at the two southern and the two northern stations would find its general
explanation in the favourable light conditions at this time of the year
in the south as compared with the stations in the north. In addition,
the earlier thermal stabilization at the southern stations would favour
an earlier growth there, but it is not possible to distinguish this effect
from that of stabilization caused by the less saline waters of the Baltic
Current which definitely influence the southern localities (see Fig. 12).

3
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Another feature which should not be overlooked is the fact that the
waters arriving at the southern stations in early spring may hold initial
populations originating from the Kattegat and Skagerrak, where condi-
tions for growth even in winter are not so poor as in the localities discussed.
In this way initial populations for a spring increase may be larger at the
southern localities than at the northern ones. The waters occurring in
the north at this time of the year have been subjected to winter mixing
during their drift northwards, a mixing which is more extensive there
than at the southern localities. This may be expected to have lead to a
heavy reduction of the standing stock of the upper layers and, conse-
quently, the initial populations for the spring increase are apt to be
very small in the northern localities.

Late spring decline.

The factors which would seem to be most important in this period
are nutrient supply and grazing.

Available observations on the changes in the concentrations of nitrates
and phosphates (BRAARUD and KLEm 1931, SooT-RYEN 1934, BRAARUD
and Bursa 1939, Gran 1930) indicate that the spring diatom outburst
is accompanied by a consumption of these nutrients which results in an
exhaustion of these compounds in the euphotic layer. At the low con-
centrations which are then reached, the rate of reproduction is apt to
be low as compared with that during the period of ample supplies of
these inorganic nutrients earlier in the season.

Parallel to this an increase in the grazing intensity may be assumed
to take place. WiBorG (1954) has demonstrated how in the coastal
waters of western Norway there is a general increase in the volumes of
net plankton during the period March to May (see Fig. 10). The large
populations of zoo-plankton occurring at the time when the winter supply
of inorganic nutrients has been consumed quickly graze down the now
slowly propagating diatom populations. Only in localities where the
supply of inorganic N- and P-compounds allows the rate of reproduction
in diatoms to be kept up, may fairly large diatom populations be main-
tained, as at Sognesjgen in 1945,

At this time of the year the other components of the vegetation,
which may not be so demanding in their nutrient requirements, especially
as to inorganic compounds, are subordinate.

Variations in the populations of cevatia and other brown dinoflagellates.

The seasonal variations in the maximum numbers of ceratia are
illustrated in Figs. 4 and 9, expressed as percentages of the maximum
numbers for the whole year at each locality.
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Utsira stands out as the locality with the poorest populations, while
the maximum at the other three localities are much the same. The two
southern stations are characterized by having relatively higher values
for the spring period than the northern ones.

At all localities the following species were regular members of the
plankton: Cerativm furca, fusus, lineatum, longipes, macroceros and tripos,
while the relative importance of these species changes from one locality
to the other. This is demonstrated in Fig. 11, where the records for the
four localities during the period March 1945 to February 1946 are pre-
sented. Apart from one single record of C. lineatum (920/L) in late August,
the Sognesjgen station exhibits a poverty similar to that of the Utsira
station. The populations at the two northern stations are notably larger
for most of the species.

On the whole the composition of the Ceratium populations seems to
be very irregular, indicating that in the coastal waters there may be a
definite patchiness so the sequence-effect leads to quick changes in the
qualitative composition which is being recorded in a certain locality.
Examples of such sudden changes in the relative importance of the various
species are found in all the three localities where populations at times are
fairly abundant.

At the Sognesjgen station the observations also demonstrate great
variations from one year to another, exemplified by records from the
same time in August of 1945 and 1946 (the last observations are not
included in Fig. 11). The maximum numbers of C. furca and C. lineatum
were then:

27 August 1945:  60/L C.furca and 920/L C. lineatum
260 — 1946:1 200/L — 140/L —

Previously similar differences in the composition of the Ceratium
populations from year to year have been recorded from the Oslofjord
(BraarUD and Bursa 1939, BrRaArUD 1945, BIRKENES and BRAARUD
1952, HasLE 1950).

The greater abundance of ceratia during summer and autumn is in
accordance with the experimental observations by Norpri (1957) who
found the temperature optimum of the Ceratium species of these waters
to lie between 15 and 20°C. A more difficult problem is how to explain
the occurrence of large populations of ceratia and other brown dinofla-
gellates at times when diatoms obviously are unable to maintain large
populations. This problem will not be discussed here as no observations
are available on the actual concentrations of inorganic nutrients in these
localities.
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The coccolithophorid component of the plankion.

Coccolithophorids never attained such large populations in our samples
as those previously recorded in certain years in Norwegian coastal waters
(BraarUuD 1945, BirkeNEs and Braarup 1952, BERGE unpubl.). In
Figs. 4 and 9 are shown the maximum populations recorded at the four
localities and the seasonal changes in the population. It is noteworthy
that in the two southern localities the group attained fairly large popu-
lations as early as in May— June, while in the two northern ones it occurred
mainly as a component of the late summer plankton. The predominant
species was Coccolithus huxleyi.

The June vegetation of Euglenaceae.

At the two northern localities large populations of Euglenaceae were
recorded from May and June. This group of flagellates comprises a di-
versity of physiological types. The representatives observed at our locali-
ties were not identified to species. There is a possibility of dependence
upon organic compounds in these populations, which might give an ex-
planation of their abundance at a time when the diatom vegetation had
declined to small numbers only. Further studies are necessary before a
well-founded view on this detail of the succession at the northern
localities can be presented.

The variable populations of diatoms.

One of the outstanding features of the annual cycles observed at the
four localities is the variation in the summer time with regard to the size
of the diatom populations.

It is reasonable to assume that this feature is mainly due to local
differences in the supply of nutrients to the euphotic layer through turbu-
Ience, although variations in the grazing may also account for some of
the variations between the four localities.

Unfortunately the hydrographic situation is too complex for a com-
parison as to the relative turbulent activity at the border between the
deep layers and the euphotic zone at the four localities. In Fig. 12 the
t-S-diagrams for each locality all through the observational period are
presented. It is readily seen that the two northern localities are characteri-
zed by having smaller amplitudes of salinity and temperature for the
year than the two southern ones. The greater salinity amplitude at the
southern localities finds its explanation by the fact that the waters




38

SKROVA

N

o

L35 35|
5 s

| SOGNESJZEN / UTSIRA / k

]
31 %o 3+
32 32—
33 33
L34 34—
—35 35

Fig. 12. t-S-diagrams for the stations Utsira, Sognesjoen, Skrova
and Eggum during the period of investigation. (According to
hydrographical data supplied by Dr. Jens EcGvin,)
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occurring here are receiving fresh-water both from the Baltic, where
drainage from the Eastern European continent is discharged in large
quantities, and from the Norwegian fjords where, during summer, the
snow and glaciers of the alpine region thaw and thus are responsible for
a pronounced seasonal increase in the fresh-water discharge into the fjords.
At the northern localities, on the other hand, the waters arriving from
the south have been subjected to winter mixing with the saltier deep
layers and have acquired a high salinity on their passage northwards.
The local supply of fresh-water is here much smaller than further south
since the rivers in this area only drain a narrow strip of land near the
coast.

The differences in temperature amplitude find their explanation in
the obvious differences in air temperature of the two areas.

On account of the basically different hydrographic situations in the
south and north the stability diagrams do not suffice for a characteri-
zation of the conditions for turbulent activity in the two areas, but some
general comments may be made, Stratification is never as extreme in
the northern area as in the south and one may, therefore, expect that
the turbulent action set up by currents — both wind currents and currents
of a more permanent nature — is more extensive at the northern localities.
This may explain the noteworthy abundance of phytoplankton at the
Eggum locality, where exposure to wind and the local current situation
would seem to offer especially favourable conditions for a turbulent
activity even in summer, so nutrients may be supplied to the euphotic
layer also during this season.

I1V. Phytoplankton and fisheries research.

Along the Norwegian coast spawning of cod, herring, sprat and other
important commercial fishes takes place. The basis for a plentiful renewal
of the stock of these fishes is a successful survival and growth of the
fry; this again is dependent upon an adequate food supply for the orga-
nisms on which the young stages of these fishes feed. Insight into the
variations in the availibility of phytoplankton, which represents the ulti-
mate food source for the animal population, is therefore, a necessary pre-
requisite for obtaining a sound view as to the causes of variations in
year classes of the fish stock. So far, it must be admitted, our ignorance
as to the actual fluctuations, from one locality to another and from
year to year, in available plant food is a paramount obstacle to an
all-round consideration of this question.
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The inadequacy of our knowledge is brought out clearly by the studies
which have been carried out, in as much as they demonstrate how un-
representative each of them is for the whole area. This refers especially
to late spring, summer and autumn conditions. The few all-year surveys
from Norwegian coastal waters consider mainly the inner coastal areas.
RiNGDAL GAARDER (1938) studied the Balsfjord and Malangen in Troms,
BraArRUD and Bursa (1939) the Oslofjord, BRaARUD and Hore (1952)
the Nordédsvatn, BRAARUD and Foyn (1958) the semi-closed bay Hunne-
bunnen and Braarup, FovyN and HasrLe (1958) the Dramsfjord; an
all-year survey is also being undertaken in the Hardangerfjord and adja-
cent parts of the Sunnhordland fjords. Through these investigations
information has been obtained on the highly varied conditions for phyto-
plankton growth in the inner coastal waters. For the outer part, just
outside the islands and the important bank region, observations are far
more scanty, the present survey being the only one covering all seasons.

The irregularity in the phytoplankton occurrence along our coast
has been illustrated in a popular way through the mass occurrence in
certain years of the coccolithophorid Coccolithus huxleyi. In the Oslofjord
(BRaARUD 1945, BIRKENES and BrRaaruD 1952), in the outer part of
the Sunnhordland archipelago (BERGE unpubl.) as well as in the Lofoten
area huge populations of this species produced in certain years a striking
discoloration of the water, turning it green or even milky white. The
special hydrographic situation of the years in question seems to be
responsible for the trend which the development of the phytoplankton
follows in “Coccolithus huxleyi years” For the Oslofjord the conclusion
was drawn that the irregular occurrence of this special type of vegetation
was due to annual fluctuations in the hydrographic situation prevailing
in the Skagerrak and the North Sea (BIRKENES and BRAARUD 1952).
The observations in the Sunnhordland area by BERGE clearly brought
out that the mass occurrence of C.huxleyi was a result of a delayed thermal
stratification in spring combined with an admixture of offshore waters
containing an initial population of C.huxley:.

The examples given in this paper of hydrographical forces locally
inducing special features in the annual phytoplankton cycle do not in
any way suffice for giving a clear picture of the effect of hydrographical
fluctuations in our coastal areas upon the phytoplankton conditions.
For the purpose of surveying the food chain underlying the fish production
with a view of tracing causes of annual variations in the fish population
a regular supervison of the phytoplankton would be desirable. The general
information needed for planning such a supervision in a satisfactory way
is, however, still lacking. Therefore, it seems expedient to undertake
combined hydrographic-planktological surveys on a fairly large scale to
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bring out the broad features of the relationship between the regularly
occurring types of hydrographic situations and the corresponding phyto-
plankton development.

Hydrographic surveys have demonstrated that essential fluctuations
in the hydrographic situation in our coastal area take place from year
to year (see f. i. Ecovin 1941, 1944) and a very extensive observational
material has been compiled by the Research Branch of the Fisheries
Directorate of Norway on the occurrence of commercial fishes in a certain
year as related to the prevailing hydrographic situation. Observations
on the occurrence of eggs and larvae have also been made over a number
of years (for literature see WIBORG 1957). An extension of these continuous
hydrographic-biological studies of our coastal waters, which have brought
so many valuable results, to include the phytoplankton would doubtless
yield information which would give a broader basis for the discussion of
important problems in fisheries biology.

V. Summary.

1. Quantitative phytoplankton samples from four of the Permanent
Oceanographic Stations of the Institute of Marine Research of the Fisheries
Directorate, Bergen: Utsira and Sognesjgen in the southern part of the
Norwegian west coast and Skrova and Eggum in the northern part,
covering all seasons of the year, were examined by the sedimentation
method. The results were correlated with hydrographic data, supplied
by Dr. Jexs EcgviN.

2. The main features of the annual phytoplankton cycle at these
points of the outer coastal region are described. Common are the winter
poverty and the spring increase, which occurred about three weeks
earlier at the southern stations than at the northern ones. During the
remainder of the year: late spring, summer and autumn, the seasonal
changes were notably different at all four localities. Essential annual
changes at the same locality were also observed.

3. Factors of general nature: the different light supply due to geo-
graphical position and the delayed vernal stabilization at the northern
stations, conditioned by a smaller fresh-water supply, were pointed out
as main factors causing the delay in spring phytoplankton growth in the
north. Extensive winter mixing, inducing a more pronounced dilution
of the winter population in the north, may also result in smaller phyto-
plankton stocks in early spring.
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4. The difference in the changes taking place after the spring increase
were tentatively traced back to hydrographical factors. The impression
was gained that, at this time of the year, the outer coastal waters con-
stitute a mosaic of vegetation areas, conditioned by the variation in the
degree of stabilization and by the local admixture of adjoining water
masses, the fjord waters to the east and offshore waters to the west.
At the Eggum station the effect of local hydrographical conditions seemed
to be very pronounced.

5. The composition of the populations was described in some detail.
The occurrence of large populations of Euglenaceae in May— June at the
northern stations is a noteworthy feature.

6. No detailed analysis of the ecological factors which are at play has
been feasible, but the ecological situation at the various seasons was
discussed.

7. A brief review of the present situation in phytoplankton research of
Norwegian coastal waters was presented, especially in view of its appli-
cation to fisheries problems.
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LIST OF SPECIES

DIATOMS:

Centric forms:

Actinoptychus senarius (Ehrbg.) Ehrbg.

undulatus, see A.senarius

Bacteriosira fragilis Gran

Biddulphia aurita (Lyngb.) Bréb. et God.
Cerataulina bergoni Perag.

Chaetoceros affinis Laud.

— var. willei (Gran)} Hust.
atlanticus Cl.
borealis Bail.
— f.concavicornis (Mang.)
Braarud
brevis Schiitt
cinctus Gran
compressus Laud.
constrictus Gran
convolutus Castr,
curvisetus Cl.
danicus Cl.
debilis Cl.
decipiens Cl.
diadema, see subsecundus
didymus Ehrbg.
furcellatus Bail.
laciniosus Schiitt
mitra (Bail.) Cl
pseudocrinitus Ostf.
radicans Schiitt
similis Cl.
simplex Ostf.
socialis Laud.
subsecundus (Grun.) Hust,
teres Cl.
tortissimus Gran
wighami Brightw.

Corethron hystrix Hens.

Coscinodiscus asteromphalus Ehrbg.

— centralis Ehrbg.

— concinnus W.Sm.

— curvatulus Grun.

— nodulifer A.S.

— radiatus Ehrbg.
Coscinosira polychorda Gran
Dactyliosolen mediterraneus Perag.
Detonula confervacea (Cl.) Gran
Ditylum brightwelli (West) Grun.
Eucampia zoodiacus Ehrbg.
Guinardia flaccida (Castr.) Perag.
Lauderia borealis Gran
Leptocylindrus danicus Cl.
Melosira nummuloides (Dillw.) Ag.

— sulcata (Ehrbg.) Kiitz.
Porosira glacialis (Grun.) Jerg.
Rhizosolenia alata Brightw.

— — f.gracillima (CL.) Grun.

— fragilissima Berg.

— hebetata f.semispina (Hens.) Gran

— imbricata var. shrubsolei (Cl.)

Schrod.

— setigera Brightw.

— stolterfothi Perag.
Sceletonema costatum (Grev.) ClL
Thalassiosira bioculata (Grun.) Ostf.

~— constricta Gaarder

— decipiens (Grun.) Jorg.

— gravida CL

— hyalina (Grun.) Gran

— nordenskioeldi CL.

Pennate forms:

Achnanthes sp.
Asterionella japonica Cl.
Tragilaria oceanica Cl.




Grammatophora sp.
Licmophora sp.
Navicula sp.
Nitzschia closterium (Ehrbg.) W.Sm.
— delicatissima CI.
— seriata CL
Pleurosigma. sp.
Synedra sp.
Tabellaria flocculosa (Roth) Kiitz.
Thalassionema nitzschioides Grun.
Thalassiothrix longissima Cl. et Grun.

DINOFLAGELLATES:

Amphidinium sp.
Amphidoma sp.
Blepharocysta sp.
Ceratium bucephalum (Cl.) CL
—  buceros f. molle (Kof.) Jorg.
— furca (Ehrbg.) Clap. et Lach.
— fusus (Ehrbg.) Dujardin
~—  horridum Gran
— lineatum (Ehrbg.) ClL
— longipes (Bail.) Gran
f. balticum Ostf.
— macroceros (Ehrbg.) Cl
— tripos (O.F.Miiller) Nitzsch
f.balticum Schiitt
f.subsalsum Ostf.
Dinophysis acuminata Clap. et Lach.
— acuta Ehrbg.
— morvegica Clap. et Lach.
Exuviaella apora Schill.
— baltica Lohm.

Glenodinium danicum Pauls.
— lenticula (Bergh) Schill.
Goniaulax borealis O.Nordli
— digitale (Pouch.) Kof.
— ostenfeldi (Pauls.) Pauls.
— polychorda Stein
— spinifera (Clap. et Lach.) Diesing
— tamarensis, see G.ostenfeldi
— triacantha Jerg.
Gymnodinium elongatum Hope
— lohmanni Pauls.
~—  maximum O.Nordli

Murrayella sp.
Oxytoxum sp.
Paulsenella chaetoceratis (Pauls.) Chatt,
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Peridinium breve Pauls.

— brevipes Pauls.

— conicoides Pauls.

— conicum (Gran) Ostf. et Schm.

— crassipes Kof,

— depressum Bail.

— divergens Ehrbg.

— globulus Stein

—  — wvar.ovatum (Pouch.) Schill.
f.simulum (Pauls.)

—  — var.quarnerense Br.Schrod.

— grani Ostf,

— leonis Pav.

— minusculum Pav.

— oceanicum Vanh,

— pallidum Ostf.

—- pellucidum (Bergh) Schiitt

— roseum Pauls.

— steini Jorg.

— thorianum Pauls.

— triquetrum (Ehrbg.) Lebour

— trochoideum (Stein) Lemm.
Phalacroma braarudi O.Nordli

— mucronatum Kof. et Skogsb.

— rotundatum (Clap. et Lach.) Kof.

et Mich.

— ruudi Braarud
Porella perforata (Gran) Schill.?)
Prorocentrum micans Ehrbg.
Protoceratium reticulatum
Lach.) Biitschli

Pyrocystis lunula Schiitt
Pyrophacus horologicum Stein

(Clap. et

COCCOLITHOPHORIDS:

Acanthoica sp.
Anthosphaera robusta (Lohm.) Kpt.
Coccolithus huxleyi (Lohm.) Kpt.

— pelagicus (Wall.) Schill.
Lohmannosphaera sp.
Michaelsarsia sp.
Ophiaster hydroideus (Lohm.) Schill.
Pontosphaera sp.

1) Lillick 1937, p. 497 has proposed a
new generic name, Mesoporos, to avoid
confusion with the liverwort genus Po-
rella (Dill.) L.




Rhabdosphaera nigra Schill.

Syracosphaera mediterranea Lohm.
— mnodosa Kpt.

Zygosphaera sp.

OTHER FLAGELLATES, etc.

Carteria sp.
Chilomonas marina (Braarud) Halldal
Dictyocha fibula Ehrbg.
Dinobryon sp.
Distephanus speculum (Ehrbg.) Haeckel
var.pentagonus Lemm.
var.septenarius (Ehrbg.)
Jorg.
Ebria tripartita (Schumann) Lemm.
Euglena sp.
Eutreptia lanowi Steuer
Halosphaera. viridis Schmitz
Phaeocystis poucheti (Hariot) Lagerh.
Pterosperma cristatum Schill.
— dictyon (Jerg.) Ostf.
— moebiusi (Jerg.) Ostf.
— parallelum Gaarder
— vanhoeffeni (Jorg.) Ostf.
Pyramidomonas sp.
Solenicola setigera Pav.
Trochiscia sp.

CILIATES:;

Acanthostomella elongata Kof. et Camp.
— norvegica (Daday) Jerg.

Codonellopsis lagenula (Clap. et Lach.)
Jorg.
— tuberculata (Daday) Jerg.
Didinium parvulum Gaarder
Favella sp.
Helicostomella subulata (Ehrbg.) Jerg.
Laboea conica L.ohm.
— crassula Leeg.
—— emergens Leeg.
— strobila Lohm.
Lohmanniella oviformis Leeg.
Mesodinium rubrum Lohm.
Parafavella denticulata (Ehrbg.) Kof. et
Camp.
— edentata (Bdt.) Kof. et Camp.
Parundella sp.
Ptychocylis obtusa Bdt.
— urnula (Clap. et Lach.) Bdt.
Rhabdonella sp.
Salpingacantha ampla Kof. et Camp.
Salpingella acuminata (Clap. et Lach.)
Jorg.
Stenosemella acuminata (Clap. et Lach.)
Jorg.
— oliva (Meunier) Kof. et Camp.
Strombidium sp.
Tintinnopsis campanula (Ehrbg.) Daday
— parvula Jorg.
— ventricosoides Meunier
Tintinnus fraknéi Daday
— tubulosus Ostf.
Woodania conicoides Leeg.
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Table 1. UTSIRA. Summary of plankton records and
Populations are recorded as

Date | 26/3 | 54 | 12/4 | 234 | 28/4 | 22/5 | 6/6 | 18/6 | 29/6

Tempera- 1m 5,95 5,48 5,71 5,88 6,21 | 10,19 10,75 i 9,77
ture, °C 10m 5,87 5,18 5,79 5,83 9,45 10,68 11,10

25mi 5,80 4,56 5,34 5,45 6,40 8,92

Salinity, %/  1m| 33,69 32,88 | 32,40 | 32,50 | 32,66 | 30,19 | 28,84 | 31,40
10m| 33,70 33,03 33,15 32,50 30,94 29,07 32,10
25m| 33,70 33,24 33,34 33,28 32,78 32,22

Diatoms, Im| 5871000 243 000 7 010 3 000/ 147 000 3 500 180 2740
all 10m| 6 800 000| 831 000 7 900 - 1 500 40 860

25m| 6 862 000| 1 812 000{ 16 550 3 000 — 3 000/

Sceletonema 1m| 5825000/ 202 000 160 —| 145 000 — — —
costatum 10m| 6 750 000, 700 000 1 500 - — — =

25m| 6 750 000| 1 325 000{ 1500 3 000 — —

Chaetoceros 1m 25 000 330000 1300/ 2000 — - 140 740
spp. 10m 20 000 52000 4300 — — — o

25m 68 000/ 160 000] 5720 e — 2000

Thalassio- 1m 13 000 5 000 - — — — - _—
sira spp. 10m 19 000 51 000 — — — — —

25m 21 000|260 000 140 —_ — —

Coccolitho- 1m 100 2500 — 7000 — 36500 632500 575 000
phorids, 10m — — — —_— 144 500/ 1 082 500 55 000
all 25m — 2 000 — 1500/ 14500/ 200 000

Dinoflagellates,
except 1m 4 460 2340, 3240 200 700/ 1260 900 3320
Gymno- 10m/ 8 440 1480 1280 120 660 1 360 100
diniaceae 25m 7 020 740 180 60 500 15 380

Ceratium 1m 40 120 80 160 140 240 400 240
Spp. 10m 100 200 260 60 160 360 100

25m 20 20 - 20 — 360

Peridinium 1m 2 800 660 820 40 20 —- —{ 1500

spp. 10m 3700 660 460 40 - — —
25m 2 860 460 80 40 — 14 020
Gymnodini- 1m 13940 7 020 4 220 5 500 7 500 4 500 2000 6 500
aceae 10m 16 980 9760 8640 - 18 000 9 500 18 000
25m 14 500, 11 500{ 17 680 5000] 288 000| 11 500
Ciliates, all 1m 9700 2 660 140( 1000 3580 8620 1540, 3120
10m 7 060 10260, 5700 20 1520 2 000 15 640
25m 6 440 3 760 7240 2040 80 1 540
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hydrographical data for the depths of Tm, 10 m and 25 m.
number of cells per litre.

18/8 | 3/9 | 17/9 | 1/10 | 12/11 | 30/11 | 21/12 | 31/12| 14/1 | 13/2 | 2/3 | 11/3 | 22/3 | 29/3
F | |
12,95 14,73J 14,26/ 10,80 9,36‘ 7,88] 6,33 6,35 4,45 3,41 4,80
11,8% 14’44i 10,78 9,34| 6,23 4,07 3,72 5,20 4,63
13,98 * 14,67 9,45/ 6,66 ! 4,60
32,19) 30,71 27,78} 32,10{ 32,91| 33,45 32,85 33,50/ 32,95 33,61 33,77
33,47| 31,33 32,11‘ 33,32 33,31 33,651 33,66 34,17 33,82
32,89 ‘ 30,40 | 33,61 33,48 | 33,07
an] ] | |
126 940, 1 000 4\ + —| 2200 1200 160 110, 435 2 855 380
314 980! = . 80 = 180 15200 720 2140 784640
14 680 ‘ —] — 820 271 240
40 000 s —1 et - o SE e 1 040 000
107 000 - i — - - ‘ 2000  — 20000 65000
120 — | = 17 500
6220 1 000l — - — ":7a] (N (U S [ 1 372 400
74 280 — 1 — - == e 40| 558 560
12 300 = == - 67 140
220 — -u1 — — s == —| 100 60 51 000
40 —] = e 20 820/ 100 60| 51000
520 \ — — — 174 500
273 500 960! 200 500 —!| 3600{13600 7340 7 5001 500 6 500
333 000/ 3 000| —{12 000 12 020 | 10200 50015000 10000
62 500 ‘ 20 5180, 11 040 10 000
| f |
3640 7920 700’ + — 180, 160 120’ 140] 1200 2 680
1180 8o 560 - 80 — 17000 720 2520
6 220 160 — ’ 100! 1 600
80| 100 60‘ — — 40 — 20 60 125 —
— — 20 — 40 — 20 120
120 40 [ = 60 20
i
380, 5500 520 — - 20| NS N 25 520
540 40 == =) == 60 200/ 620 340
1220 80 — ‘ - 40
2 660 4 500]21 500 — — 3 500‘ — 1500 60 — 33 580
20 500| 22 500 500 - [ 80 3 500{ 4000 1040
15 000 2000 wd | 6 500 7120
‘ | |

| 22580 1620{ 7100 500 - 40/ 100/ 500 20 25 2780
| 15660| 1060 20| 4040 60) 100, 3 30 660) 800
260 540 3 500 — 1 040
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Table II. SOGNESJOEN. Summary of plankton records and hydrographical data for

Date | 27/3 12/4 | 24/4 125 | 26/5 | 30/6 | 12/7 | 26/7 | 9/8 | 27/8
Tempera- 1m 5,26 5,93 6,60 7,63 9,13| 14,77 _— 16,00 —| 13,61
ture, °C 10m 5,10 5,61 6,34 7,55 8,190 10,29 1264 16,09 13,611 13,08
25m 5,20 5;51 6,05 7,23 6,85 7,93 10,33 11,82 8,20 11,34
Salinity, 9/p, 1m| 31,63 31,51 32,04 31,25 29,54] 24,35 18,41 28,97 20,19 32,26
10m| 32,05 32,76 32,29] 32,47) 32,011 31,14 30,97 30,55 32,14| 32,41
25m| 32,82 33,23 33,07 32,78/ 33,36] 32,43 32,86 32,18 33,76| 33,04
Diatoms, lm| 247 300{ 81 870| 103 480‘ 247 250 264 790( 235 880( 260 260, 9 820! 4 500|154 500
all 10m| 2 513 140| 185 590( 141 740, 84 380 2700 61 720{12 590, 6 060
25ml 4119 780| 93 220 13400( 19 500 27920 140] 1 510 690( 39 240, 43 440| 564 490
Sceletonema lm‘ 57 500{ 32 500{ 21500| 44500 45500 34000 83 500 —_ —{117 000
costatum 10m| 1822 000' 119 500, 15 500| 34 000 2 500 20 000 —| 2020
25m| 3 810 000 65500, 11500 8 000] 23500 —| 1135 000{ 3000, 4 000{205 000
Chaetoceros 1m 84 600] 39220 59 500|161 820|179 500|198 860, 160 000 — —{ 22000
Spp. 10m| 391 000] 47 440 103 340| 39 500 60 10 600 —| 1000
25m| 147 000| 29 500 1420, 2000 380 S 74 000 8 000 32 000| 449 500
Thalassio- 1m 61960 2660 2620 280| 1060 - — — —_ —-
sira spp. 10m| 99000/ 3400[ 2200[ 1260 — i S
25m 80 500/ 3460 140/ 6 500 100 —_ — —  200[ 1080
Coccolitho- 1m — - 8 000 —| 56 500/ 55 000 22 000 32 500 —| 98 000
phorids, 10m — 320/ 1500 19200 56 000 48 500 16 500| 33 000
all 25m —_— 700 2540, 36 500[ 35000/ 1000 19 500| 46 000} 19 500{ 76 000
Dinoflagellates,
except 1m 3 200 4 960 6500/ 10980 8860 7180 27 340 7 530 940 3 5000
Gymno- 10m 6660 6300 1920] 6820 460 9820( 7900/ 1920
diniaceae 25m 1700 640 480| 6020 540 520 6670, 1700 360] 3900
Ceratium 1m 20 80 140 20 260 320 200 140 320 —
Spp. 10m 40 — 200 420 300 360, 280 180
25m —— 40 60 20 20 260 380 360 —{ 1140
Peridinium 1m 180 280 2240/ 5140 8000 220 6480 3480 500, 3500
Spp. 10m 120 600 420, 3380 40 78001 6940/ 820
25m 180 440 300{ 1500 340 40 1760, 960, 300[ 1640
Gymnodini- 1m 300 540/ 8500 280| 13000 1000 22 500| 13 500| 23 000| 20 500
aceae 10m 520 1460, 11 000| 40 500 1 500 8 500| 32 500( 14 500
25m 480 1 240 8 000{ 23 500 5 500{ 10 000 7 000| 28 500| 7 000| 67 000
Ciliates, all 1m 140 760 1220 280 720 880 6 060! 1540[ 420( 1500
10m 1160 2940, 1640 920 220 4020 660] 280
25m 80 800 560 500 140 80 1480, 500, 420 320
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the depths of 1 m, 10 m and 25 m. Populations are recorded as number of cells per litre.

12/11] 27/11 | 14/12 | 20712 | 3171 | 22/2 | 4/3 | 11/3 25/3 | 30/7 | 13/8 | 26/8 | 11/9 | 30/9

9,62| 875 7,46 567 4,99 4,20 3,90 4,60/ 15,43

9,66| 9,11 7,80 567 504 4,23 3,94 4,53 15,54

9,82 9,15/ 7,94 570 5,71 4,33 4,28 4,50/ 14,95

30,62 31,26/ 31,78| 33,17| 33,06 33,12 32,95 27,05

30,64| 31,54/ 32,05 33,38| 33,26 33,15 33,17 28,37

30,71| 31,68 32,65 33,40| 33,50 33,17 33,31 33,38 28,72
540, 1 osol 340 3540 124 7601 378 25012194 160| 15000 —| 100, 120 1380
740, 5500 60| 18 760( 136 500 290 000 L0 — 200 20

1300 40 120 129 000] 555 5803296 450, —| —| — 20 100
— = —| 3000 102 500{ 726 00011 688 000 — @ —| — — @ —
400,  — —| 3500 98000 76000 S U U (—

100 i — = 92500 3820002801000 —| — @ — @ @ —
] ed el e 4000 525500 2278000 — —| — 1
= == — 4000/ 16500 169 500 — - - - -

— O - 4000 985400 234060, — @— @— — —
— - = 40| 1680 46500 8160 — — - - =
S [— 20 120 9000/ 19720 - - - -

—_ —  — 5500, 112200 19000 — @— — — —

|
960| 3840 960 4 oooi 12 500 — 250076 840 4560 5020 6020 33 000
10 260/ 1 000 6500 8780 9500 7000 7400 5 560| 29 580, 3 040
4500 4460, 3 580' 35000 8000 3000{ 4120, 5060 970010400/ 1540
|
300 80 80 100 260, 45000 4220, 8480 1420/ 2660 4300 3480
220, 260 80 60| 1500 2840 13660 1540| 5700 1840
400 100, 590 10000 1040 1680/11750 680 1220 600 60
60| — 40, — — - 80/ 760 560, 800 320 360
60 80 — - — 40 640 800 1640, 840
200 60 — — — — 600, 460 560/ 140 40
120 40| 40 20 200, 15000 2280 6250 420 1220 1140/ 2560
120/ 180 20 200 15000 1080 10 360 180 2860 280
80 20 500 =X 540 480 160 80| 580 60 20
450011 000| 1500/ 2 500 250000 22500 30000 5100 8500| 1866025 000|16 060

16 500, 2500 8500/ 7000/ 14 500( 30000 6 500/ 61 040, 46 220! 23 000
5 500 1000/ 3000 9000, 11000 20000 6500 14 52019580 4 540 3040
1520 140 —| 140 100 —| 1760 600 860/ 340| 508012 760

120 60 20| 1000, 3000 2060 960| 4260/ 1440 1040
2060 200  — 2 500 140| 440 720 440/ 2160, 1200 20
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Table I1I. SKROV A. Summary of plankton records and hydrographical data for the
(Observations for 242, 9/3, 8/5, 25/5,

Date | 31/3 | 14/4 | 21/4 | 28/4 | 5/5 | 7/7 | 247 | 4/8 | 20/8 | 1/9 |29/12
| l i

Tempera- Om| 3,41 3,50, 3,90 4,50 431] 10,80 12,37) 11,50 14,27 11,9 3,53
ture, °C 10m| 3,39 3,43 3,82 4,35 4,16 7,11\ 11,90, 10,86, 14,17| 12,02 3,70
25m| 3,61 3,51 3,49 4,37 3,90, 4,69 6,12 6,52| 14,12/ 7,95 4,91

Salinity, %/, 33,450 33,50 33,39l 33,17| 33,27| 33,06 32,84/ 33,18/ 32,67 32,30|32,65
33,44| 33,45 33,35' 33,20/ 33,33| 33,23 32,04/ 33,18/ 32,65 32,33|32,68
33,57| 33,45 3342 33,39 33,40 33,64 33,56 33,87 32,70 33,0432,98

Diatoms, 51 780( 379 070| 32 100 1 500 420|
all 4 600| 270 740 52 100 ‘ 240i
15 140| 271 780 98 630 [ 2 460

Sceletonema 24 000
costatum 11 500
5000

Chaetoceros 124 400| 4 500
spp. 16 040{ 20 700
12 500| 31 660

Thalassio- 79 500, 6000
sira spp. 106 360| 19 020
67 260| 44 560

Coccolitho- Om 1 000 324000/ 142 000 38 500
phorids, 10m 500 131500/ 161 OOOl 1 000
all 25m 20 500 —_ 21 500/ 1 000

Dinoflagellates, |
except Om 14 080| 6 880 4 640/ 1 660
Gymno- 10m i 19070{ 7380 9480 | 40
diniaceae  25m ' 1660, 1980 7680 1660 20

|
Ceratium om 60, 200 560 1040 720 140
Spp. 10m 180, 600| 1000 860
25m 4200 1120 1420 400 180

Peridinium 0Om 520 720| 40 600, 7 580 380, 3200
spp. 10m 440 28 000 12 500 1540 3580
25m 940 900| 11 700 460 500 980 260/
|
Gymnodini- Om 20 220{ 14 000| 7 160| 6000 25 000|30 000! 35120 9 000
aceae 10m 10 180 5220| 5540 34 540' 24 500| [ =
25m 15 000| 23 000] 2120 —| 3000 36 040! 11 040" 2500

1

| |
Ciliates,all  0m 7020 540 1260 940 620! 1280 1080|
10m 5900 | 1160 1140 360 860 |
25m 1200 3620 860 180 140 2820 140]
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depths of 0 m, 10 m and 25 m. Populations are recorded as number of cells per litre.
10/6 and 24/6 1946 are not included.)

7/1 |12/1|19/1| 2/2 |20/2| 5/3 | 18/3 | 5/5 |10/5|21/5| 4/6 | 15/6 | 29/6 | 6/7 | 137 | 20/7
1

4,59 4,60 4,65 4,20/ 3,26 2,28’ 2,45 3,77 4,24' 4,69| 6,11’ 8,62[ 10,80, 12,17 13,09 14,48

4,63| 4,59 4,65 4,29 3,29 247 264 3,76 4,00 4,63 548 7,031 9,46 11,53 10,79 11,37

4,76| 4,65 4,71 4,46/ 3,25 3,22 3,060 3,39 3,50} 4,08 5,511 5,18 7,46 9,18 9,59 10,59

33,33| 33,29/33,21/33,35 32,951 32,700 32,77| 32,99| 32,62 30,84

33,06| 33,17/ 33,17 33,25|33,05|
33,00| 33,20, 33,19 33,19 33,26 33,04 33,36 33,20/ 33,4833,35 33,04i 33,17 32,96 33,12 33,42 33,19
33,08| 33,16(33,19 33,24 33,26 33,29, 33,44 33,57/33,6233,70| 33,06 33,70/ 33,75 33,81| 33,53 33,61
: !
—! —| 770/1 000 500 40 4 580 uz.ooo's 500 *t —! 10000 20/ 3500 3600
—J1o000] — — 20 80 5000 —| —| 40000 20 500 6200 1100
—| 200 20| —] —{150010520 500 500 — 5000 —| 2160 156011 260
bt o 4 800 —f — = «—30000 30000 —~ ~—~ —| ~—§ 3500
Eml ] amdll e el e S| e o el wed ol eop
— = o < 4 ] 500 — - — = —{11060

S e e e 44 4 4 O daiee o

-—-—500—~|500‘-f——-*——————-—-f4500—-—

sl ek - awl, 0N = 2000, —| — - s 60, 5400 —
— 5000 — — j — — - - — — —{ 1000 —| 2000
| cj |
40{ 1 000(1 040 2 500‘ —{  500] 5202 000 3 040 —{  — 5100/13 320,21 060/ 11 640
200 —| —] 40 60 20 40000 —| 500 1000 — 620,21 680(22 240
100 400 — 20' 200 —| 41500 500 —| 560 560 22120/31 630 30 540
200 —| — — .__! =y o B A ¥ s B 123 360, 560
200 — — — 60 20 g S e 400 10 200
60 20, — —‘| B — 60 20 40 4400 580
— —] 40 20 B 500 200 — 20 = 80 1060, 6180 1080
e ] il e —| - 500, — — o ] 40| 174012 580
il el 200 — 6200 — — - —] 280/19180 3760
2500/ 1500/3 500, 5000 — —  —{ 9000|2500 3000 26000 11 00035 100 65 500|30 72063 740
6 000(3 000, 500 —{ N 800030000 — 136 50014 500/ 31 000|53 50015 160
15000 5000 — — — —{15500/5 500 360 000| 4 500|40 500(45 000] 24 640| 31 540
R Py, (S (S (R QS _I 20 140} — 80| 1000 2540 300 400, 240
AP S [ T i —1 — 20 j — 560, 520| 2020 780 340
— 40 400 — — — 50 o 80 1000 1000 200 760 320
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Table IV. EGGUM. Summary of plankton records and hydrographical data for the

Date | 3/4 | 27/4 | 14/5 | 25)5 | 6/7 20/7 | 9/8 | 208 | 7/9 | 17/9
Tempera- Om| 441 4,62 520 623 10,54| 11,59 12,56| 11,32| 9,31 10,47
ture, °C  10m| 4,12 448 517 599 9,14/ 10,65 12,55 10,48 9,29/ 10,38

25m| 4,13 4,49, 496 5,69 766l 811 11,13] 09,571 9,120 960

Salinity, %/40 Om/| 33,83 33,90/ 33,87 33,85 33,80 33,75| 33,61| 33,75 33,75 33,50
10m| 33,88 33,88‘ 33,86) 34,02 33,86 33,76 33,55 33,77 33,76/ 33,51
25m| 33,90{ 33,88 33,88’ 34,12 33.93 33,93| 33,67 33,89 33,77 33,60
|

Diatoms, Om| 13 500 66 600| 15380, 5380 147 420 2080 22000 75 540 248 050 -
all 10m| 16 360 85690, 6 330, 4000, 578 360] 61 560 180| 99 680] 359 940| 2150
25m | 104 200, 5540/ 1500 1225920 253230/ 6100 68660 210 580 3 440
Sceletonema Om!| 2040 8000, 6000 2000 4 000 — —_ — 1 000 -
costatum 10m| 10 000| 11 500( 3 000 — 13 000 — — —_ 3 000 —
25m 17 000 — — 12 500 460 —- — 1 500 —
Chaetoceros Om| 3980 14 060 40 40| 115 500 1 560, 22 000| 55 500| 174 230 —-
spp. 10m| 960, 14 160 120) 2000{ 514 400[ 59 000, —| 64 100| 291 280 880
25m 25 08B0 40 —| 1072 600] 237 820 4 050| 26 480 165 120| 2 660
Thalassio- Om| 3260, 28700 5000 2300 3780 — ot —_— . -
sira spp. 10m| 3 380{ 32280 — — 35 000 60 — — = -
25m 17 700 —— —| 117 500 360 — —_ — —
Coccolitho- Om 40 1 660 — 500 4 000 9 500/ 32500, 42 000/ 11 220({97 000
phorids, 10m — 20| 160 500 10200 27 500 — 33 000 157 500{131000
all 25m 20' 120| — 2020 —| 28 500| 43 000| 125 020 —_
Dinoflagellates,
except Om 20 180/ 5000 680 19 500/ 10420, 10 660 7 340 7 320{ 3100
Gymno- 10m 20 780 380 20 28 720/ 10180| 10 820 17 080] 15 360] 2 560
diniaceae 25m 3120 4140 80 9120 6 620, 4440, 1 580 7 460 520
Ceratium Om —_ —_ — —_ 20 180/ 280 260 500/ 1100
spp. 10m — 80 20 20 120 260, 600/ 920 720 14 440
25m 40 — 20 180 60 420 260 260 20
Peridinium Om 20 140 —_— 100 1 480 1 140 460, 1 240 7 460 20
spp. 10m| — 620 20 — 520 860/ 620 3880 1860 80
25m 340 140 20 100 420 200 620 680 S
Gymnodini- Om 500 2 000} 10 000; 8 360 2 000 5 500 25000) 27 000 38 000} 4 000
aceae 10m —| 20720| 19 500/ 21 500| 4 260 36 000| 50 060| 26 560/ 36 000]11 000
25m 22180| 2060 6 500 1660] 13 500 42500/ 10 000{ 12 500] —
Ciliates, all Om| 1 500 1140 5201 1040 1240 460/ 3 300 2660 940( 1 000
10m 80 120 260, 1500 1 060 200 520, 2660 900 560
25m 580( 1400 20 300 450 400 240 1760 20




55

depths of 0 m, 10 m and 25 m. Populations are recorded as number of cells per litre.

27/10 | 12/11 | 27/11 {17/12 | 10/1 | 21/1 | 12/2 | 10/3 | 23/3 | 11/4 | 23/4 | 9/5 | 22/5 | 6/6
l ‘ ‘ '
7,36| 6,71| 6,60 6,16i 5,89‘ 5,57| 4,94 4,04 3,94! 4,05| 4,52 520 6,32 6,76
7,37| 6,74| 6,69 6,20 580 562 4,96 4,04 395 4,19 4,41 496 545 6,72
7,75 6,73 6,73‘ 6,26 5,94 5,76& 4,96 4,03 410/ 4,52 446 4,97 525 6,61

33,58| 33,57 33,59; 33,80! 33,84 3:«5,741 33,80/ 33,88 33,93 34,06| 33,99 34,07 33,88 33,95

33,62| 33,57, 33,65 33,83 33,84 33,75! 33,91 33,88+ 33,99| 34,12 34,05/ 34,09/ 33,98/ 33,9

33,63| 33,59 33,66 33,84 33,89] 33,84/ 33,91 33,80 34,00 34,24 34,11 34,14 34,03 33,97

' ‘ | 1

840/ 420 —| 1020 1 000\ s 20| 26 000 18 520 3000 —| 500
20( 1080 = B — 500 ) 20| 51 700| 43 160 —1 2000 20
730 520 60 1000/ 5000 —| 500 —‘ 23 780| 69 380| 61 970 20

— - | 3200 — —|  —| 3500 =] et =1
— e — — — — — —i 6500 3500 = - i
=d ==l =] T000 — il —| 8000/ 15500 — s

60 sl = G000 = —  —| zo000 11 000| 500 = =
— 3000 — — — s —|  —| 23 500] 19240 —| 2000 20
=1 & = S [ — —| —  —| 7500 15540 34 500 .

i ] s S - —! 1500 1 000 mdlll ol e
=, - - — e =] e —| 320 3320 = -
o sl ey o e i — —| 440, 3500 4660 -

1000/ 1000 4= —! 500 = 2 000' 2000| 4000 1000 1000
=il - e —| 1500 —|  —| 2500 2500 500, 5000 —
EI| - —| 1000 500 —|  — 3500 6000, 3000 500

( r

1060| 1200 40 —| 500 1500 40 — 2 060 20 —| 2000
1060 160 40 — —| 1520 380 80| 60/ 1 560 20 — =

960 120 60 —| 500/ 1000 80 20 60 4000 2120 20
880/ 180 40 — s ey 20 = = 20 o
900 120 40 T e = - - = g S Q-

880 120 60 S 20 — 20 — - 20
80 20 T — e — 20 —| 1020 - —1| 2000
g0l ] - - 20 80 — e 80) 20 - -

40 = = — = — 20 —| 40| 500 540 e
20| 2000 1500 —| 500 —  —| 13500 7 500 4000 — -

1000 4260 500 — —| 3000 — —! 1500 — 1 500 — =

—| 1660 — —| 5000 10000 —| —| 3500 4500 6000 1000
560 — — 40 —| 520 o= — wrdlll o 40
40 ez i = — 1000 = = —| 160 = —| 120
— —| 40 —| -] 500 B (R — 20 20 — —
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Table V. Utsira. 26 March 1945,
Populations recorded as cells/L.. For hydrographical data see Table I.

Depth i swme v e s s o 1 10 25 50
Number of ml examined .............. 2&50 1 2&50 | 2&50 | 2 &50
Diatoms:
Achnanthes Sp. «vvvuvinenevivisnsinay 20
Cerataulina bergoni .................. 30
Chaetoceros affinis i «vies sevan aviiiee v 32 000 9500
— (COMPIOSSUS o cvaiie iaieisne siviaisa i 3500( 10500{ 10000
— curvisetus ... iiie e 2000 10 500
= debili8 5 suses isas svann Bives 4 000 5000
. OCCIPIEDE’ «ives swwren s sasan we 2000
— furcellatus ............. ... un. 7 500 3 500
wxs (JACTIIONIR. &ty S0es 55 500 e 5% 2000
ey B rary wsivaven e e B SR W O 21 000 9 000 13 500
CostinodiSCUs SPP. s emmisse i smisivie s 20 40
Coscinosira polychor@a. < seiis vawns a5 60
TAuderis Botedlid| cos e evws e e 640 240
Nitzschia closterium . ................. 20
s QelICAtINSTNG: ¢ oo vages san o3 v5y 5 =40 1 500
Porosira glacialls’ e vewin von e v an 720 220 20
Rhizosolenia fragilissima ............. + 2 500
Sceletonema, costatum .. .............. 5 825 000[6 750 000|6 750 000|3 500 000
Thalassionema nitzschioides ........... 3000 2500 2000 2000
Thalassiosira decipiens ............... 4 000 7 500
ces: PEANIAR b laRaen e e R 9 000 4 040 18 500 -
o DL i G SR R R e 8000 19 000 3 000
Centric diatoms, not classified ......... 2 500 6 500 2000
Pennate diatoms, not classified ........ 2 000 500 500
Coccolithophorids:
ATTHROSpHECTA FOBUSER « vopui wvpin wvwan 100
Coucoltthiys huTe . o vonmeu v s -+
Dinoflagellates:
Ceratium MBS &6 i seims bhass sbies 20 20 20
—: VIABREIT o e g et s 20 40
e TREACTOCELOR & wvwosn wsmsss sonwmm sam 40
Dinophysis acuminata ................ 60 20
we: DRULR  5idl i is i v s o s 20
Extiviaella baltith . cwvwn viwss awaws s 1500 3 500 2 000
4 BP w aresee weae e 500 80 500
Glenodinium danicum ..........c.0uu.. 500
Goniodoma ostenfeldl ........cvemeaes 60 40 20
Gymnodinium elongatum ............. 500 1 000
i JODRHBITNL. wnmiere amm et v isees sy 440 480 500 > 100




57

Table V (continued).

DRPEH, T s vamriaras wemen s sy o 1 10 25 50
Number of ml examined ............0n 2&50 | 2&50 | 2&50 | 2 &50
Gymnodiniaceae ..........oouunernnnn 13 500 16 000 13 000 1500
Peridinium brevipes ..............00. 80

— globulus var. ovatum .......... 20 240 1 840

— —- QUATNETENSE .....cv0n. 2 600 2 400

st SR s 2, 0000 55 SRR SURRE US s 200

— PAHAU wis s vinns wvame s o 20

== PEIOCIAUNY . comesemmsamens smsime s 20

==t SEAINY 4 sasres geTanan TETee LERi 3 20

e REOCTIOLCEBIIRAL s i eunorash Soameess v =160 800 1 000

- TP 40
Phalacroma rotundatum .............. 20
Potella perforata: . voumn wovwn irswen wos 2000
Protoceratium reticulatum ............ 20
Other flagellates:
CHTteTia 8P wowan vumeiwnmne s s s 1 500
Chilomonas marina .............c..... 1 000 1 000 1 000
EUgIBNACLAR: @i vweii o6 vas o iy vl 4 000 5500 500
Distephanus speculum ............... 250
Flagellate, not classified .............. 500
Ciliates:
Acanthostomella norvegica ........... >40 120 220
Codonellopsis lagenula ............... 20 20
Didifiiuth parvalin: « evuwee wevinen swvas 20 40 1000
Laboea conica . ......ovvveiinreennnnn, 460

v ATODIE cow s svnaE e B i 40

— B wavi VR S SR 20 40 20
Lohmanniella oviformis .............. 9 000 6 500 5000 1 500
Parafavella denticulata ............... 20 40
Salpingella acuminata .........c000uun 20
Stenosemellaoliva ................... 80 40
Tintinnopsis parvula ............ ...,
Ciltates notelassified :u voaan suesn vame 100 240 140
Forms not identified............c.... 1000 6 500 1500
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Table VI. Utsira. 6 June 1945.
Populations recorded as cells/L.. For hydrographical data see Table I.

Dépth; 1 5aes vasen i B aasdevds 1 10 25 75
Number of ml examined .............. 2&50 | 2&50 | 2&50 | 2 &50
Diatoms:
Chaetoceros borealis i iuoaves aevin s 140

s B B SR O AT 2000 860
Melosira nummuloides ............c000 40 40
Centric diatoms, not classified ......... 1 000
Coccolithophorids :
Coccolithus huxleyi: v civisssionens 632 500|1 082 500{ 200 000
Dinoflagellates:
Ceratium bucephaltm ... .cvee vawan vas 40

SR T RO RP ) 20 100 100

= BB s movEs Vaenh S e Be e 20 20

—  JOHRIPEE .« savwn srvvun wawse waeas 80 100 60

—= TNACTOCEIOR .. vssseasaomassasns 60 40

s ATIDOS i s Sei e v 4v e ws 40

— — ESUDSAISHM s wnnes com 180 160 100
Exuviaellabaltica .........co0ivuinnn 500 1 000 500
Glenodiniim 8P, wawes svmie s s o g 500
Gymnodiniaceae ..ouevaviscuserersnes 2000 9500/ 11500 2000
Peridinium depressum ................ 20

—= frocholdelmil . «osen sewen seien s 14 000 20
Other flagellates:
CHIlSMORES FOATTIR. 1w wovomes s s b 5500 11 500 17 000
Flagellates not classified .............. 500
Ciliates:
Acanthostomella norvegica ........... 20
Laboea ORIt s sa con awann ouvas s & 20 20
Lohmanniella oviformis .............. 1 500 2 000 1 500
Woodaniaconicoides : :s s wes vvides 20
Forms not identified. .. ............... 3000 40




59

Table VII. Utsira. 3 September 1945.
Populations recorded as cells/L. For hydrographical data see Table I.

TIOPEE L T e ss0ms wssitnech-mimin rommen Buses Sya 1 10 50
Number of ml examined ... ......... 2 & 50 2 & 50 2 & 50
Diatoms:
Chaetoceros affinis .. .... v vnnisins 100 100
— COIRPYESSUS & conien vawign s sas 460
—  CHEISetUS s wwies wsins cemss o 220
— laciniosus ........c..ciciininann 120
e CEINTEETIAMNE o aiv wimw it wad o 5 6000 73 500
Leptocylindras daniclis . « o v s v v 160
Nitzschia closterium ................. 2000 5 500
v CRBIICRTIRBIING oo oo sminas Saes & 75 000 120 000
Sceletoneng CoStatitift v vew vuvis sars « 40 000 107 000
Thalassionema nitzschioides ........... 440 2 500 20
‘Thalassiosira decipiens ............... 220 40
Centric diatoms not classified ......... 3000 2000
Pennate diatoms not classified ........ 60 3 500
Coccolithophorids:
Acartholea 8y o cosas svass voves wnsiie 4 500
Anthosphiaera robusta ; v sves vswass 4 500 6500
Ophiaster hydroideus: . ..o osmcsens ans 1000
Coccolithus baxlevd: o c.cen e g s 267 500 325000 900
Coccolithophorid not classified ........ 1 000 500
Dinoflagellates:
Corafinm $UICR . ovwe scomm sor o msis snmem 60
i FOENIB ae s S i S SR 20
Dinophysis NOIVeRICA .. .vuvee veswn vran 20
Exuviaellabaltica .............c0000.. 1500 500 500
e BB o e RN SRS REEE SRR 500
Goniodoma ostenfeldi?................ 20
Goniaulax spinifera................... 40
Gymnodinium lohmanni .............. 160
GO iACeas «s Jiesw smees o mese w 2500 20 500
Peridinium globulus ................. 20
— ERAORSCHRII s e wass o =120 =20
el 1) v . 20
— trochoideum .................. > 220 500
= I8P §en e el e Heien S e 20
Porella. petforats .o wmues vamvs sy 20 > 60
Prorocentrum micans ...........v0... 420 20
Dinoflagellates not classified .......... 500 60
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Table VII (continued).

YOIty 00, e sominibin woibnsd Sominan. BAFRa, mminmn 1 10 50

Number of ml examined .............. 2 &50 2 & 50 2 & 50

Other flagellates etc.:

ChiloMBnas AR o o e oo s wmwres i 5000 2 500

Dictyocha fibula .................... 90

Distephanus speculum ............... 10 10 10

PEBLOSPEINA 8D, o svw ssvinins owawa s waiv wim 20

Ciliates:

Acanthostomella norvegica ........... 60 20
S IS eserenee s esbmege SAne m SRS 920 60

Laboea coniCa = iuvan vsivss vves saeas o 20 80

Lohmanniella oviformis .............. 22 500 14 500

Parafavella edentata ................. 20

Woodania conicoides ....:seisiesmisan 500

Caltates ot elagsified: «ovun vasn vn vmvas v 500

Borins nobclassified. ..o com semssvmme 1500 40
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Table VIII. Sognesjoen. 27 March 1945.
Populations recorded as cells/L. For hydrographical data see Table II,

TR, A s v s s S BEH Waa SnEs 1 10 25 50
Number of ml examined ......co0vuuns 2&50 | 2&50 | 2&50 | 2 &50
Diatoms:
RACHEEERBEEEDL v wiws wve o oeiam s s a2 40
Chaetoceros affinds . ioqes vonis avies i 4 000 8000
— borealis f.concavicornis ......... 3000 60
T~ COMIPESTUE: s sovamn viowes s o 17 000
7 11:7 4 (3 s - I S 2 500
v (BOTVONIENS v cwuimse waivns awaes o 60
— curvisetus ........ ..., 4 500
s eBINS & ase Ghea SR TEE G e 75 000 200
e (VRO o napam pones s pnn 4 000
— laciniosus .......iii i, 11 500
o SNDSBCHNANE i o« Gesas see 7 000 17 500
s BBV o e W SRR S S 66 500| 391 500 15 000 140
Coscinodiscus centralis ............... 20
il - RPN e O - P 140 280 260 120
Coscinosira polychorda................ 19 000f 20000 7 500 40
Dityhin BEIgBEWellT .. v v s 40
Landeria borealis .........c00evnnan. 80 560 1040
Licmophora lyngbyei .« ..o.qosies vonns 40
PRANIULEEDL: o oo sivmians wmanise isvalas s 240 620 80
Nitzschia closterium ................. 40 1 000 1000
— delicatissima + seriata ......... 123 500 42 000 8 000
Pletivesigha BP. « vowiw samns samvs vawns 60
Porosira glacialis .................... 2300 3 640 4 060 40
Rhizogolenia alata . .u o sowen vaens aviis 660 840 880
Sceletonema COStAtUNL « cvwn e o v s v 57 500(1 822 000| 3810 000|2 950 000
Thalassionema nitzschioides ........... 21 000 51 500 24 500 1200
Thalassiosira decipiens ..,...cc0ecves 2960 31000 27000 1340
= PRAVAAE o wevien e vemn s 59 000 68 000 49 500 1200
) * T 4000
Centric diatoms not classified ......... 500
Pennate diatoms not classified ...... 120 300 20
Dinoflagellates:
Ceratinm Tuss . vaves vowss woves ey 40
e - o 1o (AR — 20
Exuviaella baltica. ..........cc00vennn. 3000 6 500 1 500
Gymnodinium lohmanni .............. 300 520 480 140
Pedinionm Brevipes . swews e s 40
— globulus ...........ooiiinnnn. 140
— PellacIQUIT wiis siaen s anss 20
= BB s senme SEEE e gm0 e T 160 120
20
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Table VIII (continued).

Number of ml examined ............. 2&50 | 2&50 | 2&50 | 2&50

Other flagellates etc.:

ChIlEonas HATING s cwwis e s 3 500 4 000 1 500
Distephanus speculnm ... .o venne vnae 20 10
Halosphaets virldis . ovn cusei sueas o 20

Ciliates:

Acanthostomella elongata ............ 20

Mesodiniom Tubrimy . o 0w v swie 120 80 20
Stombidluii B« opems verun pevan avva 40

Ciliates not classified ................. 1040 60 60
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Table IX. Sognesjoen. 12 July 1945.
Populations recorded as cells/L. For hydrographical data see Table IT.

DIEDTHL T coviece mimmubin sumsosnss sinisiose smosise 5eis 1 10 25 50
Number of ml examined .............. 2&50 | 2&50 | 2&50 | 2&50
Diatoms:
Chaetoceros affinis ...........couuun.. 2 000 16 000

wwci:  DOPBANIR. G5 an sevios Fanes dames 100

e DEBEIN, 5 g RRwie wess oussse 2 8 000

— GOMPIESEUS. « surmimie sinimnin s snis ain s 6000[ 40 500

wse CUEVISEIME: 0l coiian vaans Sa i inis 138 000 2 000 2 000

— EICHE s pavme wopes SvTEs 455 10 000

— debilis ...... .. i 5 000

— wighami «vouieieiinn e i dis 11 500

i B aan s e SRR SR T 500 500 2 500 40
Guinardia flaccida. . ... oo iii i 120 3500
Leptocylindrus danicus ............... 160 5500
Licmophora Iyngbyel . oo vouas vaivn e o 40 2500
Nitzschia closterium ................. 1000 3000 4 000

— delicatissima - seriata ......... 1000 22 500{ 284 000 3000
Rhizosolenia hebetata f.semispina ..... 190
Sceletonema costatum ................ 33 500 20 000)1 135 000 2 000
Tabellaria flocenlosa: oo o svsai ssnen vais 60
Thalassionema nitzschioides ........... 14 500 3000 3500
Centric diatoms not classified ......... 1 000
Pennate diatoms not classified ........ 500
Coccolithophorids:
Cotcolithus huxlesi. s vosvisn v s 19 500 43 500 18 000 13 000
Michaglearsia BPl .. caiss samme s o 1000
Coccolithophorids not classified ........ 2 500 4 000 1 500 500
Dinoflagellates:
CEraHnT THYCH ov vrvas oo s o uvas s 20

— fusuS L. i 160 40

== WOPEIANIN 5 o vasin soves saves vas 100

—=  JOOFIPEB s s sy sty sate 140

——  IMACTOCEIOS v evvetnnrnneesnns 120

== FEIPOB: cives S SVEE B 200 80 80 20
Dinopliysis A6HtE o e wwmsn s s s o 20 20

— NOTVELICA +v'vvvvrvnnnnennsnnnns 20
Exxnviaella baltica | svums smes sovas 953 19 500 1 500 4 000

et S e B s e e s 1 000 500
CROTHRUIIER SPos womimsanaraci mwma. wiamiase sl o 20
Gymnodiniaceas « .. ..sesemsasos smenss 22 500 8 500 7 000 2000
Bervdinnitn BrevIDER e v vovan iascn 20 60

—i ASPRRSIIN i cuwcwms ssmg s e 6 40 80
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Table IX (continued).

Depth, m ....ovviiniiiiiiiiina,., 1 10 25 50
Number of ml examined .............. 2&:50 | 2.&50 |:2:&50 | 2.&50
Peridininm globulus.: sos o8 vy im vek a4 20 40 100

s BFAlLowin siess e emes s @ 20 60

— minusculum ....... ... 1 000

won PAIHATIL Semen vy Voo o ¢ 40

—  PElIEEIANIN o wwraiens vireae saw o 100 20

B 73 1 ) 1 20

—  HIqUEetHIm. i ceves Svas S & 6 000 7 000 400

—  IXOCHOIAGUIN v soivase ssseiare snain e o 320 660 40

SE BPe wowsn sie sz npinhon SasoneTa s = 40 40
Phalactoma rotundatiam ;e aeses sousn 100 40 20
Protoceratium reticulatum ............ 40
Pyropystis Jmull: e e s spen s 40
Dinoflagellates not classified .......... 40 20 20

Other flagellates etc.:

ChilomMofas taring: oeae svses v ses 2500 4 000 4 500
Distephanus speculum ............... 10
BEuglofaceae «a: zow e gan vin s dvnss i 1000
Falgsphasra MHdis. oo s wosn v 40
TrochisSCia SP.. e i ee e 40 20
Monads not classified ................ 2000 120 2 500
CEES  wronn e som aereoms s samsis e 240 160 60 120
Ciliates:
Acanthostomella sp. ................. 40 660 60
Codonellopsisa Bp: wi swvin swavas vewes e 80 40
Helicostomella subulata .............. 120
Laboea conica .......c..covuuiuininnn 1760 320
Lohmanniella oviformis .............. 40 220

s B aow s e S se e, s 20 280 20
Parafavella S8P.....covussnrrvssvsnsons 80 40
Prychooylis ninmla . coewe semen wamen s 20
SAIPIMPEllASD. wnn wnanee spsise v s 5000 60
Strombidium sp. ... 760 1500

Ciliates not elassified - savas saves s 120 220 180 60
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Table X. Sognesjoen. 30 July 1946.
Populations recorded as cells/L. For hydrographical data see Table II.

DEPH;. I vosssvvvss vy svnamimswswes w6 ! 10 25 50
Number of ml examined .............. 2&50 | 2&50 | 2&50 | 2 &50
Diatoms:
Rhizosolenia alata f.gracillima ......... 10
Thalassionema. nitzschioides ........... 1500
Pennate diatoms not classified ........ 40
Coccolithophorids :
Cocalithig BRI .os s vmn dswamrsis s 48 500 3 500 500
Rhabdosphaera cfnigra .............. 340 400 120 40
Coccolithophorids not classified ........ 28 000 3 500 4 000 1 500
Dinoflagellates:
Coritinmh THEeA! o cvvam e vunns sudasy s 640 500 260
— fusus ... e 60 60 200
wet  DOMCIANIER 5 v sh i i Sain o5 20
— CIREEEEIE. o v s R 20
R o) 1 T - T 60 20
i IDBCTOCELOS i as sivivms soneie sis 20
el T T e 40 60 60
Dinophysis acuminata ................ 20 40 20
s RORER Soiidnias Shaekes Faaed o 20 40 40
e THOEVEEIOA 4 svian s savsy wiies o 20 20
it (B s e s e SR A 20
Erythropsis 8D 59 avien sl Saies e o 40
Exuvigella Baltica uvowny vownn v o 1000 1000 5000 1000
Glenodinium danicum ................ 40
— B TOs G EEES SR SRR S ok 20
Goniaulax spinifera. . ivova vivvs i o 20 500
Gymnodinium elongatum ............. 80 1 000
s JOPIATING, 55 4 ST a0 aS Sadiiam s 20
GNHOAINIAEEnE s vy waewn spwas i 5000 5 500 6 500 > 60
Peridinivm: DESVIPEE: uwwn: womios o v 20 80 40
= IVBLERNS v i saneis Galtes Snsm s o6 20
— globulus var. ovatum .......... 20 40
— — qUArnNerense .......... 120
—  EYADA s e e Gk Ve e EEE Suaen 20
L 280! 100
=~ 1XOChOIdefny. . nmw e wuimen s 6 000 10 000 20
= B e inaee R ee e e BeEEA Baee 80 20
PHETGSPERA BRI o v s v wwsssm 20
Boipalla Perforha; wc s sow s, semies 20 1000 6000
Prorocentrum micans ................ 40 20
Protoceratium reticulatum ............ 80 20

5
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Table X (continued).

DYSRER S0 . semrsunin ssomiminsn- misinmrio oy ominsrt ik o 1 10 25 50
Number of ml examined .............. 2&50 | 2&50 | 2&50 | 2&50
Pyrophacus horologicum ............. 20 40
Dinoflagellates not classified .......... 140 20
Other flagellates etc.:
DHNnobryon 8P , e e sl snnss sias s, -
BuplenacBae . comas ies wesis o5 s v 20
Pterosperma cristatum............. _— 20 120
-7 RO S e I TR
Ciliates:
Acanthostomella norvegica ........... 60
Codonellopsis lagenula ............... 80 560 540 360
v (BP0 Beeas SEEan Dal O EEE SRR G 20
Helicostomella subulata .............. 220 300 80
LABOBA CONICE conomsn aimmimon ssmoninsn spesmmsn soscae 120
s BBuwR SsEn S TR BN S 20
Parafavella Spp wu vowes s s s 40
Salpingella acuminata ................ 20
Tintinnopsis campanula .............. 20
Tintinnids not classified............... 60 20
Ciliates not classified ................. 100 100 20 80
Forms not classified ..sccvvivvessons 9 500 2 000 2000
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Table XI. Skrova. 14 April 1945.
Populations recorded as cells/L.. For hydrographical data see Table III,

10 25 50

Number of ml examined 2 & 50

Diatoms:

Bacteriosira fragilis 2000
Biddulphia aurita 1100
Chaetoceros borealis f.concavicornis .. .. 260
compressus 1180
constrictus 7 000
curvisetus 180
debilis 10 000 3500
decipiens 40
GAATIONS o dinivivinsocn spnimoncs wisssussn sivorus 2000 1 000 1500 1000
laciniosus 120
socialis 103 500 4 000 6 500 13 500
subsecundus 160 40

Coscinodiscus concinnus 180 180 40

—- radiatus 20
Coscinosira polychorda 9500 8000 5000 8 000
Fragilaria oceanica 130 000{ 120 500( 143 000{ 212000
Melosira, sulcata 40 480
Navicula sp. ....coviiviiiiiinena., 5500 5000 4 000 5000

Nitzschia closterium 1500 1000 260

— seriata 80 7 000 3500 3000
Pleurosigma sp. ...........o.0iiiiina, 20 80
Rhizosolenia alata 40
Sceletonema costatum 11 500 5000 1000
Thalassionema nitzschioides 1220 3500 6 000
Thalassiosira gravida 46500, 12500 80

— hyalina 3140 2260 11 000

— mnordenskioeldi 44 000 44 000 16 500
Pennate diatoms not classified 6 000 29 500 4 000

Coccolithophorids:
Coccolithus huxleyi 500

Dinoflagellates:
Ceratium fusus 20
Dinophysis acuminata
Exuviaella baltica
Gymnodinium cornutum
s 60
- ! 11 000 12500
Peridinium brevipes 20 20
— depressum 20
— globulus 60
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Table XI (continued).

Depth, il s wwaiva s som s s i s 1 10 25 50
Number of ml examined .............. 2&50 | 2&50 | 2&50 | 2 &50
Peridinium minusculum ............. 500

— pellucidumn . ois shaen sies shean 20

i PEIQUEEFHIY. & vovsn won vewie e 20 40

— trochoideum .................. 140 40

e B B R RO S SRS 20
Dinoflagellates not classified .......... 20

Other flagellates etc.:

Chilomonas tRarina . .ooe v vamn sam ew s 500 500
Distephanus speculum ............... 20 20

Entrephia-lanowi «: sauss sveen vas ss g 40 20
Phasoeystis pouchetl e v wevsmaas -} - -+ -
Ciliates:

TAbORA CORICA. woivves sviwmn s ey e 20

Lohmanniella oviformis .............. 40 40 40 20
Mesodinium rubrum .......v0vevenens 40 80
TIGHATOPSIE 8D suvwesoane wewa v sweea 20

Ciliates not classified ................. 20




69

Table XII. Skrova. 21 July 1945.
Populations recorded as cells/L. For hydrographical data see Table III.

Depth, M o ovteeee e eeeenanns 1 10 25 50
Number of ml examined .............. 2&50 | 2&50 | 2&50 | 2 &50
Diatoms:
Chaetoceros danicus .. v os vavws vasins 7 000
5 B e i s R R AR e 120
Nitzschia seriata, ............. .00t 40
Rhizosolenia aAlata. . cuvss v ssasa suwes 30
— Fragilissima .o as snsin e saees 20
Sceletonema costatum ................ 280 500
Coccolithophorids:
Coccolithus huxleyi................... 324 000 131 500 500
Coccolithophorids not classified ........ 1000
Dinoflagellates:
Amphidinium sp. .......... 5 R 2 500
Ceratitiin fusHs o soves s woves sa 40
= ITEATIIN v cusnu wmiam e e 60
— JODEIDES. v hes e b saban bain s 180 - 560 1040
~— THACTOCREO8 su: veven weman e ¢ 20 20
Dinophysis acuminata ................ 20
i OB 558 A i s SR 6 200 180
Exuviaella baltica .. vaves seves sevians 4 000 4 000
Glenodinium danicum ...........000.. 2000 1000
Goniaulax polyedra .................. 20
gl 1= 11 11 6 U I 80 60 120
Gymnodinium lohmanni .............. 40
s (B 3G SR s SR G 6 000 5500
Peridinium Brévipes ...coves cova voss 660 920 60 20
= CEEESIPES: v siaiwins srsiuioss vimninie wonls 40 60
s COBICIITIY, 550 506Gl wibns, Vimingh Sinssin 60
— QBPresstm . vuas svian v snmen s 20 60
— globulus var. ovatum ........... 60 20 20
—- o— quarnerense ....... 140 320 60
 IHDASCUIIIN & vocen suis s deie o 1500 500
s PRlaCIINmL. oo svmmme s o 60 20
ws HTIGUSEIIIMN. o vosnnig smbims mansss me 4 000 2500
- ErOChOIdeum. s cowms aumns aves s 520 3500 160
— == HeSE8P: wuws cwwen v 700 4500 80
el T o R R v 20
Phalacroma rofundatum . . .. veves vvves 80 140
Pyrophacus horologicum ............. 100
Other flagellates:
Chilomonas marina ..........oc0uvunn 7 000 16 000
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Table XII (continued).

DEeDTH, s s s SEEE Susas e o 1 10 25 50
Number of ml examined .............. 2&50 | 2&50 | 2&50 | 2 &50
Ciliates:
LEaboea Conica & cunes s semcn vaves o 20

— CTASEIIY. s s svare s s 20 20

— strobila, ....iiiiiiiiieniiiann 60 140
Lohmanniella oviformis .............. 260 320 120
ParafavellEiSp.c cu s wwoms s oz o 80 140 60
Ptychocylisobtusa .................. 20
StrombidiamEP.: sus v S e o 20
Ciliates not classified. . s v s 20
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Table XIII. Skrova. 10 May 71946.
Populations recorded as cells/L. For hydrographical data see Table III.

BT T o wiemosis wmsnse swisrs: asovossss yinininss s 1 10 Pl 50

Number of ml examined .....,........ 2&50 | 2&50 | 2&50 | 2&50

Diatoms:
Chaetoceros SIMPIeR v pwvvs e w 500

Melosiva, anleata. . i ivins Sasie wamse wme 80
Thalassionema nitzschioides ........... 120

Dinoflagellates:

Dinophysis acuminata . ..o vewen cvmas o 20
Exuviaella baltica .....qcsvonwe namsns 2000

Glenodinium danicum ................ 500
CPIROdITUED.: s wmscew s s s 2 500 3 000 5500 2 500
Peridiniirm grani. .. ..« ceo e sivsms oo sass 20

Other flagellates etc.:

CHIlOMONAR THATING: o snsisw s vevian seils 4000 3500
FEAgletieeiil « v wmwnm s swvon semas wi 974 500( 387 000f 14000
Phaeocystis poucheti ................. - -
Pterosperma parallelum .............. 500

Ciliates:

TABOSa CONICR v i s s s o 40

Mesodinium rubrum ............. ..., 100 |
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Table XIV. Eggum. 27 April 1945.
Populations recorded as cells/L. For hydrographical data see Table IV.

DEPEN, N v e mmninsominnss wis anininssse asveins 1 10 25 50
Number of ml examined .............. 2&50 | 2&50 | 2&50 | 2 &50
Diatoms:
Ceratauling Bergoni s avivin cwses veain 3 60 140
Chaetoeerod affintis omcuans i swmmse s 860 300
—  COMPTESSUS . .vvrvnrnenannnnnnns 1500 500 5000
= COrVISeTUS s vevns ovds deni s 4 000 450 5 500 1100
— AEBIME s screren ssven s, e E ¥ 4 000 6 500 11 500 7 000
decipiens .........c0iiiiiaan 480 60 180
s TCBNAYHE 5 e sniman vovan seEEs 480 140 1000
e JACIRIORTS i wuss s wnen wames wewws & 3 000 1500 3 000 4 500
— subsecundus ..............0.... 460 4 500
== DOTER 5 duw s e CEvES SRR SRR 4 60 80 80 100
— B s sl s s Sesie ¥ 3 000 1 840 4 000 7 500
Coscinodiscus SP. v vvvvrvineerrannnenn 140 520 380 220
Coscinogira polychorda. ..., vvvay sanwi o 460 1280 1360 2160
Ditylum brightwelli o oo vaneisavin s 20
Fragilaria oCeanica i vesme s sd e o 4000 180 860 3 680
Lauderia DorealiB s svves savnn daman s 140
MEIOSITH D oovn iminn wwieu s e & 60 6000
Nitzschia closterium ................. 180 120
—  delicatiSsirma o vag s e asia ias 280 2 000 300
—  BEEIAHA: v snevies e wevas e 620 7 500 4 000
Plenrosigmai8p.. s swimes swimemn s o 60
Rhizosolenia alakb: o sovin covin aas ans 500 30
Sceletonema costatim . .. v vivns o v 8 000 11 500 17 000 1000
Thalassionema nitzschioides ........... 8 500 17 000 12 000 12 500
Thalassiosira bioculata ............... 40
SR - o1 R — 2000 1 280 200 220
= ErAVIAE « cecms wmaies wemes wesze 26 500/ 125001 11500( 20000
— nordenskioeldi......cciv0vaiun. 160 19 500 6 000 5000
Centric diatoms not classified.......... 240 380 16 000
Pennate diatoms not classified ........ 2000 6 000 4 000 3500
Coccolithophorids:
Cocecolithus hustleyt. ovwin vnown swaen su 1 500
Coccolithophorids not classified ........ 160 20 60
Dinoflagellates:
ATPRIGIAIEHE: v s o wmamens amws 2 500 20
Ceratium furCa: ; i saidis Eidies sahed 20 20
e OB iy, sgmnss SR S e Wi 20 20
= JONEIPEEL., caiore smimine weeaie e s 40 20
Dinophysis acuminata ................ 20
m— TIOENBRICR soriven wmoan wwminn st s 20 40 60
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Table X1V (continued).

DEOER N s aimaiin sinmss i SRl Samra 1 10 25 50
Number of ml examined .............. 2:&50 | 2:&50 | 2:&50 | 2&50
Exuviaella baltiCa . coven v imwas s 160 180
Gymnodinium lohmanni .............. 720 1180 440

Bt B e A ST SR 2000{ 20000{ 21000 12500
Petidinioin ebnitin: o sawn capss avogs 20

o ASPIBEETUIN. wawws somimnse s wamviei 20 40

— globulus var. ovatum .......... 120 180 100

— — qUAINErense ....... 20

S 1 ohi ] L R ——— 220 100 80

— thorianum .............0c00n. 160

e ProchOIdEUTR uq wupios s ensss 80

B s e a e e 120 40 20 20
Protoceratium reticulatum, rest. sp. . ... 40 20 20
Other flagellates etc.:
Distephanus speculum ............... 20
Eutreptia lanowl v i wnoiine swmen woves 480 60 120
Halosphoers: Vitidis: . e s iuse v sssosem 300 80 100
Phaeocystis poucheti .. covnsinves voues =+ + + +
LEOCRISCIR BP0 oviirers sesvre wamsie wvam 40
Ciliates:
EATOWE BORICHE & v suoisd s wsmse 620 20
Lohmanniella oviformis .............. 60 60
Ptychocgls urnula o, suvwvaswssus suesp 120 60 20
StrombIdIEmigp,. i wsmes sewemen v 40
Ciliates not classified .. :.. iooeiinsana 360
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Table XV. Eggum. 6 July 7945.
Populations recorded as cells/L. For hydrographical data see Table IV,

Depth, fil 5 sases soiims S 355 Mo o 1 10 25 50
Number of ml examined .............. 2&50 | 2&50 1 2&50 | 2 &50
Diatoms:
Cerataulina bergoni «: svuis sawii v s 100
Chaetoceros compressus .............. 1 000 3500

— debilis ... 112 000 499 000{1 052 000 95 000

v furcellatus, TEP; siex sves sh e 7 500

e JACTRHIOBUS! v avwamn vvaias sssaves § 2 000 4 500 1000 2 000

—  BUBEECOHANS oo cnwrs wnsms e 3 500 10 500

i PETER i Ll SEREE Rehe Saaan e 6 000 2000

— PRI 5 o ve o v op san ve e s 400

B v ws s w e 1500 4 500 3000
Corethron hystrix ..........c00evuues 20 200 1000 120
CoseHodistus-8D. wven vasn gosis ovvans 20
BEugampla 200iatns « vosw. wows asws o 1 840 1 500 680
Leptocylindrus danicus ............... 19 500( 10000 8 500 60
Nitzsehio Seriatal ows sanie s s o 100 2 360 3500 140
Rhizosolenia alati e suven e auseabe « 40

— fragilissima ............000000. 740 4 500

— hebetata f.semispina ........... 30

— BELIRETE « coven swei cmese satae . 10
Sceletonema costatum ..............., 4000 13 000 12 500 6 500
Thalassionema nitzschioides ........... 60
Thalassicdira- bioeulata: e s vems s 920

— gravida .........00iiiieaan, 280 2500

= SORCIPIENS vy aesms SvmEs Hamse 1 500 24 000| 106 500 18 000

—= DOTdenskiceldl s susive aaess s 2000 8 500 11 000
Cysts of diatoms, not classified ........ 1500
Centric diatoms not classified ......... 2 500
Pennate diatoms not classified ........ 40
Coccolithophorids:
Coccolithus huxleyi................... 2 500 1 000 2000 3000
Coccolithophorids not classified ........ 1500 20 60
Dinoflagellates:
Ceratiin OB . ienivs swvan sevms s 5 20

a1  JINBAEUI aosicwsemiams wormass asemie # 20

— longipes........coiviiiiiiin, 20 80 180
Dinophysis norvegica .........cvu00un 20 20
Exuviaella baltica ..............cu... 8 000 6 000 4 500 320
Glenodinium danicum ................ 3000 80 1 500 1 500
Gondanlax ostenfeldl. » wew e mrvis swmens 6 000 19 500 820 120
Gymnodinium lohmanni .............. 260 160 180
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Table XV (continued).

BPEPEHL . o vnwn v i s o v i 1 10 25 50
Number of ml examined .....co0v0v... 2&50 | 2&50 | 2&50 | 2 &50
Gymnodininm 8P, e s e smsnn 2000 4 000 1500 3000
Peridinium globulus var.quarnerense ... 400 220 40

— trocholdetm . vewvavus vavws van 1 000 220 40

3] IS e s R SRS e o 80 80 20
Dinoflagellates not classified .......... 1000 2 000 2000 6500

Other flagellates etc.:

Chilomonas Maing <o enes vese o o 7 500 1000 500
BUPISHAGEEE o smmss sevsiess a5 e s 10 620 8 620 3 000 5 000
Trochiseia SPi.cws srvas vanen srmes prsss 20
Flagellates not classified .............. 1 500
Ciliates:
Acanthostomella Sp. v cawin smvwees v 20 40 20
Didinium sp. .. .vvvviiiiiie i 20
BavellaBD:  eow s Sadees CoEs 40
EaBo6a EORIEHE vive v smnwmes s va 40 100 80

Sl | o O — 40
Lohmanniella oviformis .............. 140 260 80 60
PArataFeNE 8P s werimin waens ey 40
Salpingella acuminata ................ 40 20 20
SErombidinm BD: o3 seua S95RE 5oL 20 120
Ciliates not classitied o ov ovvis oo s 20
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Table XVI. Eggum. 7 September 1945.

Populations recorded as cells/L. For hydrographical data see Table 1V,
DIepER: T & i dobs b shnsaiie-snsxsis. S 1 10 25 50
Number of ml examined .............. 2&50 | 2&50 [ 2&50 | 2 &50
Diatoms:

Chaetoceros affinis ................... 3500, 11000 940 20
= DORORLIS s pemes s soess oo 60 160
— COMPreEEHE s veonan vati ey i 120 000f 187 000f 87 000
— constrictus ....... . e 120
—  CUIVISeRNS: oo e os 0es 5000 500 200 640 240
—  d8bil8. p vesun e v R s Ee 53000, 66500 58000
- s TBSEEDR: sumssiere satwiosm s 140 3000 6 500 20
ses OGIPIONS vanalany Skt dnsEs 5 520( 16000 1200 20
— JABTOIORUE ois sowin svwen wvvae s 2 500 80 80
i BOCIAIIS . uwimmn simwosn sesmors s soe 3000 11 000 500
s BB 5 pRcn S2 SR SR S S BRoas SR 12 500 7 000 20
Corethron hystrix  «osan vewss vonas sy 140 80
CosEInOAISTREIEDL: e weusee s s s 40 20 40 20
Dactyliosolen mediterraneus .......... 480 420 740 180
BEucanipia 200dIacHE: «vsn snss means g 340
Eragilaiin oteanion. s s s v « 18500
Leptocylindrus danicus ............... 2800{ 35000 19000
Licinophora:-8py s woass vaens semes e 20
Nitzschia closterinm <. vonwevawes s 360 900 100
— delicatissima ............00vunn 4 000 8 000 4000
s BEHANE: u vrpcsnve oo SR 11 000 8 500 2200 30
Rhizogoleia Alata. . o s v s 4 000 2 500 2000
— fragilissima ................... 3000 2300 3500
— hebetata f.semispina ........... 50 530
— SEOMEHSEHT . onunor oo s s 12 500 4 840 3500 100
— imbricata var.shrubsolei ........ 800 320
Soeletonema costatum oo s s s v 1000 3000 1500 2000
Thalassionema nitzschioides ........... 680 1210 6000 40
Centric diatoms not classified ......... 6 000 2500
Pennate diatoms not classified ........ 3000 220 80
Coccolithophorids:
Coccolithus huxleyi. . ciwe vvwis viswsvas 10 000| 154 000 125000 12000
Syracosphaera mediterranea .......... 1000 500
Coccolithophorids not classified ........ 220 3000 20
Dinoflagellates:
B LS U 220 25000 2500
Ceratium bucephalum ................ 40 60 20
- TS s s SBREs et B S 180 380 40
— lineatum 40 100 20
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Table XVI (continued).

DIBPED, T . 5in.bi0anid Aihinsbih it dmss Sansminss Sesois 1 10 25 50
Number of ml examined .......ov 00 s 2&50 | 2&50 | 2&50 | 2&50
Ceratinm JoREIPes: voues sevien dveis s 20

— IRACKOCEION s s vk sovv i oo 160 160 180

e EEADOS. s v vaisins e nin sivimienai v 80 20
Exuviaella baltica ..o cuvaiaeiames s 3 500 8 000 3000
Dinophysis aAcuMinata .« cowvws eawne wee 20 40
Glenodinium danicum ................ 60 80 20
Goniaulax ostenfeldi ... ciwsviassvnes 40

— SPINIFEFA « on vvsive envi s s 60 20
Gymnodinium Sp.  .....ovviiaiiiia..n 38000, 36000[ 12500 1000
Peridiniom Brevipes :.s ¢vvis svisn oo 40 20

—  CTASSIPEE ou wviws s verien sees 40 80 20

— globulus var. quarnerense ....... 200 200

e OPONN 4 e Sies b SO SVEE a3 s 60
Peridinium minusculum .............. 1000 1000 500

= BIQUEEIINL wweivie s v smmiec fin 60 80

e FEOCHOMBHTN: wivis shivesSmoyeEy s 440 540 60

— — TEELED. usewanie se e 20 20

= 8P s sta e e 60
Phalacroma rotundatum .............. 40

= AL nemn seveie s sy v % 20 20
Porella perforata . wusww wonein vmvwn wn v 40 60
Prorocentrum micans ................ 40
Dinoflagellates not classified .......... 120

Other flagellates etc.:

CRIOHOHAS ISP, oo v wasven vamies o5 1 000 1000 2 500
Distephanus speculum ............... 3000 1080 440
FURIBNBCERR ovovin sy dojvas e Bas 6e 6500 2000 3 500
Pterosperma cristatum...........oo0an 500 500
Trochiscia Sp......oovevrieiiennnnn. 20

Ciliates:

Acanthostomella norvegica ........... 20
Codonellopsis lagenula ............... 40
Didinium parvulum .................. 20 20 20

THDORH, CONIGH e 5w o5 swen gevins 06 40 20 60 20
Lohmanniella oviformis .............. 180 60 40
Parafavellasp..........oovvvinvnina.n . 20
Ptychocylis sp. ..... RN S S A 40 160 40 20
Salpingelld ACHMINAEA ..ccoswivns summs s 140 160 100
ORI IS0, o icarm ve e pwisoce wumisms s 40










