
This paper not to be cited without prior reference to the author.

INTERNATIONAL COUNCIL FOR THE
EXPLORATION OF THE SEA

FOUR YEARS PHYTOPLANKTON INVESTIGATIONS
IN THE DUTCH COASTAL AREA 1973 - 1976.

by

Marie Kat

Netherlands Institute for Fishery Investigations,

Haringkade I, P.O. Box 6S,

Yl11uiden, The Netherlands

C.M. 1977fL: 2
Plankton Committee

- -""

iud
Thünen



This paper not to be cited without prior reference to the author

. .t

INTERNATIONAL COUNCIL FOR THE
EXPLORATION OF THE SEA o

FOUR YEARS PHYTOPLANKTON INVESTIGATIONS
IN THE DUTCH COASTAL AREA 1973 - 1976.

by

Harie Kat
Netherlands Institute for
Fishery Investigations,
Haringkade 1, P.O. Box 68,
Ymuiden, The Netherlandso

Col1o 1977/L ; 2
Plankton Committee

. .,

•

~

'.,.;
(

Abstracto

During four successive years (1973-1976) a monthly phytoplankton
monitoring program was carried out in a 70 km wide area along the
Dutch coasto

This coastal water is a mixture of Channel water originating from
the Atlantic and the Rhine, Meuse and Scheldt river run-offs. A se­
lection has been made out of 1:h:l manifold on data and resul ted in a
chronological description of the most occurring species, a list
of all species identified and 46 figures in which the quantitati­
vely distribution in the area are given for some of the remarka­
ble species, where possible in four suceessive years.

Species diversity was computed for diatoms and dinoflagellates,
values of these calculations are presented in 17 figures, isohali­
nes includedo

In 1973 phytoplankton investigations were started in an area a­
long the eoast of The Netherlands ranging from Callantsoog to
Terheijdeno Onee a month sampIes were collected in 6 stations on
each of 4 alignments plaeed perpendicularly on the eoast. These
6 stations were sited respectively 4, 10, 20 and 30 km offshore.

In the following years, 1974, 1975 and 1976, the area of investi­
gation was extended to the open sea and southwards to the Belgian
boundaryo There are 6 alignments now, each consisting of 5 fixed
stations, respectively 3, 4 or 5, 10, 20, 30 and 70 km offshoreo
The geographical positions are given in table land figure 1.

The phytoplankton investigations in the coastal area of The Nether­
lands have been carried out in close cooperation with Rijkswater­
staat Direetie Noordzeeo
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TABLE I - Geographical positions.

Callantsoog Egmond Noordwijk

C 3 52°53'N 4 e 40'E E 3 52°38'N 4°34'E N 3 52°16'N 4 e 24'E
;"

C10 52°54'N 4°34'E E10 52"39'N 4e 29'E N10 52°18'N 4°20'E

• C20 52°55'N 4°25'E E20 52°41'N 4°20'E N20 52C' 22'N 4"13'E

C30 52°56'N 4°16'E E30 52°43'N 4~12'E N30 52° 26'N 40 06'E

C70 52°59'N 3°41'E E70 52°50'N 3-39'E N7052°41'N 3"40'E

Terheijden Schouwen Appelzak

T 3 52°03'N 4°09'E S 5 51°44'N 3°38'E A 4 51°24'N 3"19'E

T10 52°08'N 4°05'E S10 51 e 46'N 3°34'E A10 51°26'N 3°15'E

• T20 52°11'N 3 e 59'E S20 51°50'N 3°28'E A20 51 e 29'N 3·09'E

T30 52°15'N 3°54'E S30 51°53'N 3°21'E A30 51°33'N Y02'E

T70 52°32'N 3°32'E S70 52°03'N 2°54'E A70 51°48'N 2°35'E

•

The investigations were primarily undertaken:

a. To study the qualitative and quantitative composition of the
phytoplankton in the coastal section of the North Sea, which
is more than others affected by pollution from the rivers Scheldt,
Rhine and Meuse. Observations made over a long series of years
could make it possible to discover long-term changes in the
pattern.

b. Moreover, the results of these investigations can be used to
check the occurrence of toxin-producing phytoplankton blooms,
particularly those caused by some species of dinoflagellates.

Sampling method

The water sampIes were collected with a bucket from the surface.
Two polyethylene bottles, each of one litre, were filled, one
was immediately fixed with iodine-potassium iodide-sodium acetate
solution, the other bottle was placed in a cool dark place on
board the ship, from where it reached the laboratory within a
few hours. Microscopical investigations were undertaken as soon
as possible to facilitate detection of those micro-organisms,
which may easily lose their Shape and features. This is in parti­
cular the case in the unarmoured dinoflagellates. So these dino­
flagellates were in general identified in fresh material.

Enumeration of phyto~lankton

From the fixed sampIes, the supernatent was decanted after a
sedimentation period of at least 4 days. The sampIe was concen­
trated to a volume - according to the phytoplankton density ­
suitable for counting. The enumeration of the species was carried
out with the Utermöhl Counting Chamber, with the aid of an in­
verted Zeisz microscope.
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To prevent undesirable current which could disperse or concentra­
te the micro-organisms on the bottom of the counting chamber,
one should keep the temperature as equally as possible.

Results of the enumeration are presented in numbers of cells per
litreo

Species diversity

The species diversity of a group of micro-organisms is an index
for both the number of species and the observed number of indi­
viduals in each species. When one finds in a given sampIe, a
small number of species represented in a great number of indivi­
duals then the diversity index is considered to be lowo A high
degree of diversity is recorded, when the composition of the
phytoplankton consists of a great number of species each represen­
ted in a rather small number of individuals. If it assumed that
pollution will first of all lead to killing the more sensitive
species, this will result in reduction of interspecific compe­
tition which may favour the development of the remaining species.
Therefore a declining ecosystem will be revealed by a reduction
of the diversity indexo

Though one cannot be sure that this assumption will always hold
good, calculations of the diversity index has been used as a
possibility to enlarge the insight in the phytoplankton pattern
in the Dutch coastal area. Diversity indices have been calculated
from a total count of both dinoflagellates and diatoms, making
use of the formule

Discussion

The computed values of diversity indices as presented in figures
50 to 66 do not show a clear-cut relation to the degree of pollu­
tion, if the latter is expressed as the degree of admixture with
fresh water revealed by salinity data for the Dutch coastal
waters. Thereforeup to now no definitive conclusions can be drawn
as to the possible influence of pollutants from the contincnt
on the phytoplankton composition in the area investigated •

The succession of the phytoplankton populations

In the phytoplankton surveys special attention has been paid to
those phytoplankton species, which dominated in the period of
investigationo The distribution of the most remarkable species
is given - on base of the symbols of figure 2 and 3 - in figure
4 to 490 Rare or only scarcely occurring micro-organisms, not
mentioned in the description are, however, duty inserted in the
list of specieso

Results

12Z~

Januaryo Though in general only few phytoplankton species were
represented, the diatom Helosira sulcata was, cven in thc surface
samples, quite numerous. Nitzschia closterium and Thalassionema
nitzschioides were observed in smaller numberso
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Diplosalis lenticula is found in a few sampIes, whereas Coccolithuß
pelagica was scarcely present in thc area.

February.Compared with the January sampIes, thera io hardly any
chäDge-to record. The species mentioned above are still present.
Prorocentrum micans and Torodinium robustum were only sporadi­
cally observed. The diatom Skeletonema costatum increased in num­
bers up to 20 000 cells. At the end of the month Asterionella
glacialis, Rhizosolenia hebetata, Odontella aurita and.Thalassio­
nema nitzschioides began to reveal their spring bloom. In the
northern part of the area investigated, the dinoflagellates
Ceratium fusus and Peridinium pellucidum completed thc total
phytoplankton pattern at ~hat time.

March. At thc end of this month dinoflagellates such as Peridinium
päliücidum, P. pentagonurn, P. punctulat~were obsc~ved. The dia­
toms: Asterionella glacialis, Chaetoceros decipiens, Coscinodiscus
concinnus, C. radiatus, Guinardia flaccida, Rhizosolenia delicatula,
R. hebetata, R. stolterfothii and Thalassiosira gravida wore in most
of the sampIes present in increasing numbers. Phaeocystis poucheti~

occurrcd in many sa~pIes, but did not take a dominating position
among the micro-organisms. Coccolithus pelagica was found in small
numbersonly.

April. A strong development of Skeletonema costatum was recorded,
üp-tö 200 000 cello or over were counted per litre. Coscinodiscu6
concinnus one of the largest diatoms, was present in more than
1 000 cella par litre. Melosira sulcatn, Rnphoneis amphiceros,
Podosira stelliger, Asterionella glacialis and Rhizosolenia
stolterfothii were present. lnthe whole area Phaeocystis pouchetii
was still maintaining its position and unidentified species of
flagellates and Gymnodinium were observed.

May. Although the phytoplankton density WaS very low in this month,
tEere was compared with sampIes from April a ton-fold increasc.of
the diatom Skeletoncma costatum; some millions of cells per litre
were counted.

Asterionella glacialis was still maintaining its position and so
did Nitzschia closterium. This was, however, not observed in the
entirc area. Both species reached only in one sarnple about 100 000
cells per litre.

In the northern part of the area dinoflagellates were present in
a great number of species, but in limited numbers of individuals
only. Katodinium rotundatum and Gyrodinium spirale, however,
occurred everywhere, sometimes up to 40 000 - 100 000 cells per
litre. There was a mass development of one or more unidentified
flagellates. Tbc holozoical way of living of one flagellate species
involving the diatom Skeletonema costatum.was very remarkable.

June. Though a discontinuing effect of spring diatom bloom was to
bä-äxpected, several micro-organisms were still numcrous e.g.
Chaetoceros spp., Eucampia zodiacus, Guinardia flaccida (1 000 -
15 000/1). Lauderia annulata, Rhiz060lenia delicatula and R.hebetata
showed an average of some 20 000 cells per litre. Asterionella
glacialis Was in station T 20 very numerous, almost half a million
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of eells being eounted in this sample~ Skelotonema costatum
was only found elosely inshore. In sampIes of the C- and E­
alignment; Rhizosolenia stolterfothii was observed, numerous
individuals of the Peridinium spee. were also present in that
area, and a modest development of Ceratium fusus reaehed .
1 .500 eells per li t.re. Katodinium glaueum und Noetiluca miliaris
were the most.numerous speeies throughout the whole a~ea.

Jull. A high coneentration of Ceratium fusus, with a maximum
cf-58 000 cells per litre was found in sampIe C 10. The species
Ceratium furea, C. lineatum and C•.horridum did nowhere reveal
more than.5 000 cells per litre. Small·numbers of Noctiluea
miliaris were found und Gonyaulax spinifera was sporadically
notieed. Thc seeond bloom of Skeletonema costatum exploded elo­
sely inshore, again some millions of cells were eobnted. A
'~ewcomer" in this period was the diatom Bacteriastrum hyalinum
best represented in the C~ and E-alignment. Other important dia­
toms were Guinardin flaccida showing a maximum of 40 000 cells
in sampIe T 20. Rhizosolenia delicatula and R. hebetata were
present all over, the latter showing very high numbers in the
N-samples, colleeted elosely inshore. In station N 70 Lepto­
eilindrus danieus oecurred in great numbers <>400 000 cells
per litre), but did not oeeur anywhere else in the area.

August. There was a high diversity of phytoplankton species now.
Among-the Ceratium spp. : Ceratium fusus dominated over C. furea
and C. horridum. Peridinium elaudicans, Protoperidinium conieus,
Peridinium monospinum and Protoperidinium.steinii were the most
importan~ Peridinium species und in C 30 and E 30 the beautiful
Polykrikos schwarzi reached respeetively 7 000 and 4 200 eells
per litre. Asterionella glaeialis is very numerous, millions of
eells per litre were present in cost of the sampIes. In small
amounts Baeteriastru'm hyalinum, Odontella mobilicnsis, Ccratau­
lina bergonii, Guinardia flaeeida were oceurring in different
sampIes. Leptoeilindrus danicus came elosely inshore. In the
whole area Lauderia annalata, Nitzschia seriata, Rhizosolenia
delicatula, R. hebetata and Skeletonema costatum würe present
in fair numbcrs, whereas Rhizosolenia imbricata and R. stolter­
fothii were only observed in the Terheijdcn and in the Noord­
wijk alignoents.

~~E~~~~~E. Besides Ceratium spP. already occurring in August,
among which C. furea and C. fusus were quantitatively the most
important. Dinophysis acuta made its appearanee in numbers up to
9 000 cells per litre. Prorocentrum micans maximum 10 000 cells
per litre und Pr. redfieldii maximum 6 300 cells per litre, where­
as Peridinium mite and ;Protopcridinium trochoidum did not reach
more than a thousand of eells per litre. ,The same diatoms as
observed during August were present, be it now in smaller amounts.

0~~2~~~~ Phacocystis pouehetii was only ineidentally found in
Oetober. The Ceratium spp. und Dinophysis acuta were present in
thc same composition as recorded for September. Prorocentrum
redfieldii, however, reaehed in this period a maximum of up to
30 000 cello per litre. 8mall amounts of diatoms were recorded
in the southern part of the area. Most species of diatoms were
found in thc C- und E-lines.
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Ditylum brightwellii, Leptocilindrus danicus, Nitzschia seriata
and Rhizosolenia delicatula reaehed an average of 4 000 cells
per litre. Gf Nitzsehia elosterium, Pleurosigma angulatum,
Rhizosolenia hebetata and R~ stolterfothii smaller numbers were
observed.· In consequence of galcs in the month of November, the
last set of sampIes for. 1973 was colleetcd in December.

~~~~~e~!: In this winter month too the Ceratium SPp. were rca­
sonably represented. The diatom population was redueed to spe­
eies such as Melosira sulcata and Podosira stelliger, 'whereas
Odontella aurita, O. regia and O. sinensis appeared in'modest
numbers only in the phytoplankton pattern. Rhizosolenia firma
was very rare in this region.

12Z~
F~~!~~!~: In the whole area Melosira suleata, Podosira stelliger,
Aetinoptyehus undulatus were prcsent. In thc northern part
Ceratium fusus and Caceolithus pelagicus were faund to oceur
sporadieally und in the southern part development of the diatoms
Thalassiosira, Odontclla und Rhizosolenia wao observed •

March. Several speeies of diatoms are developing in thc northern
pärt-of the area of invcstigation: Ccrataulina bergonii, Ch~
toceros eurvisetum, Ch. danicum, Ch. deeipiens, Ch. densum,
Ch. radians, Cosci~odiscuc gran!-~, C. radiatus, Ditylum bright­
wellii, Eucalnpia zodiacus, Lauderia annulata, ,Leptocilindrus
danicus, Odontella rcgia, Plagiogramma vanheurekii, Rhizosolenia
delieatula, Rh. fragillissima, Rh. imbricata, Eh. stolterfothii.
Their numbers varicd from 1 000 - 20 000 eells per litre. In the
wholc area were precent: Fragillnria ooeaniea, Melosira sulcata,
N~tzschia clostcrium, Pleurosigma angulatum, Podosira stelliger,
Rhizosolenia hebet~~, Thalassionema nitzschioides and Distepha­
nus speculum. In the regions of the C- and ~-alignments the
calcico-flagcllatc Cocolithus pelagicus has bean recorded.

April. Nearly all diatoms recordcd during March appeared to be
stili present. Cerntnulina, Ditylum, Guinardia, Odontella und
Rhizosolenia up to 10 000 cells per litre. Only in sampie A 10,
Cosinodiscus eoncinnus was observed, while Schroderella schroderi
and Skeletonema costatum were only scantily distributed in the
area with thc exception cf the stations cf thc C-alignment.

Phaeocystis pouchetii is present in smaller or grenter numbers
all over the aren, sometimes in grüat abundancc; in one sample
viz. N 30 this micro-organism domino.ted in the pattern.

Dinoflagellates ware observed in small numbcrs only: Gymnodinium
heterostriatum, Katodinium ~laucum, Gyrodinium spirale, E~oto­

peridinium conicu~, P.pellucidum, Prorocentrum micans and 'l'oro­
dinium robustum. The ciliate, Mesodinium pulex present in the
sampies of evcry alignment, failed in the arens in close proxi­
mity of the mouths of tho rivers Meuse and Rhine.
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During May diatom populations were decreasing and quite a few
species mentioncd for March wcre failing now, so did Phaeo­
cystis pouchetii. Katodinium glaucum and Noctiluca miliaris
were observed in the whole area, whercas Prorocentrum micans
and Torodinium robustum were maintaining their positions in C-,
E-, N- and T-alignment sampIes.

In many of the sampIes collected 30 km offshore, there was a
flagellate flora of an unidentified species predominated •

June. From the north, development of severul Cerutium species
wää-observed, among which Ceratium fUBUS appeared to be spread
over the whole area. Although present in the whole area,
Noctiluca miliaris did not reveal larger numbors, neither did
Peridinium, Prorocentrum, Phalacroma, Dissodinium and Torodinium,
whereas Katodinium glnucum showed increasing numbers in the
sampIes E 20 and E 30 of up to 15 000 cells per l~txe. Of some
importance were the diatoms: Cerataulina bergonii, Eucampia
zodiacus, Guinardia flaccida, Leptocilindrus danicus, Rhizoso­
lenia imbricata and Rh. stolterfothii of which Leptocilindrus
showed in sampIe N 20 a real explosion up to 200 000 cells per
litre. Rhizosolenia stolterfothii reached in the sampIe taken
at 70 km offshore a maximum of about 100 000 cells per litre.
SampIes collected ut tho same time in tho English Channel showed
predominance of Rhizosolenia stolterfothii. These records reveal
a certain relation between the areas. Mesodinium pulex was in
some sampIes prosent in groat numbers.

July. Increasing numbers of Ceratium fusus (5 000 cells per
Iitre) were accompanied by Katodinium glaucum. The latter
reached in sampIe E 20 a level of 26 000 cells per litre. Develop­
ment of other Ceratium species, for instance Ceratium lineatum
was limited to the northermost regions with a maximum of 2 000
cells per litre. Peridinium, Phalacroma, Polykrikos and Disso­
dinium were recorded in smaller numbers. Only 3 species of
diatoms were qualitatively of some importance and distributod
over the area. Guinardia flaccida revealed a maximum in E­
slignment closely inshore with 35 000 cells per litre. In the
A-alignment sampIes, Rhizosolenia delicatula reached a maximum
of 40 000 and Rh. imbricata revcaled an outburst of up to
156 000 cells per litre. This condition for a Leptocilindrus
bloom remained favourable, as some sampIes clearly revealed and
so it was for Mesodinium. A second bloom of Phaeocystis pouchetii
did not reach such high conccntrations as observed in April.

~~5u~~. A mass development of Ceratium fusus made its appearance
in Äugust, counts of 200 000 cells per litre being made in the
sampIes T 30 und E 20. It appeared that the inshore area did not
favour thc development of Ceratium horridum. Up to 8 000 of this
micro-organisms per litre were found in sampIes 70 km offshore,
whereas in the sampIes nearest to the coast only some 1 000
cells per litre could be counted. Tbc same quantities were found
of Gymnodinium, Peridinium and DinophYsis, occasionally also of
Proroccntrum micans, which micro-organism occurred in A 30 with
4 000 cells per litre.
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September. The second diatom bloom came into being with a mass
devciöpment of Rhizosoleni.a delieatula (4 millions of cells per
litre) in S 10 und 60 000 Rhizoso1enia imbrieata in sampies of
C- und E-alignment. These are the most important representatives
of the di~tom population, besides Ceratau1ina bergonii, EucamEia
zodiacus, Leptocilindrus danicua, Asterionella glacialis and
Nitzschia Beriete. While Ceratium SEE. occurred in decreasing
numbers only, a true explosion of Prorocentrum micans and
P. redfieldii took place respectively with 3 600 and 16 000
cells per litre, in the area of the E 20 •

October. The diatom flora of October appeared to be in general
qüä-composition equal to that of September, the numbers of spe­
eies were, however, on the decrease:. The "newcomers" in the autumn
bloom were Chaetoceros, Odontella and Stauroneis membranacea.
The latter showed in sampie C 30 a maximum with 20 000 cells per
litre. 8i1ico- und ca1cico-flagellates were someti~es appearing
over the whole area. . ,

November. The phytoplankton in Iiovember was characterized by a
high-ievel of diversity. This was due to dinoflagellate species
such as: Dinophysis, Exuviaella, Gymnodinium, Gyrodinium,
Peridinium, Phalacroma, Polykrikos, Pouchetia, Prorocentrum,
Dissodinium und Torodinium and to the diatom species: Actinop­
tychus, Chaetoceros, Coscinodiscus, Ditylum, Guinardia, Lepto­
cilindrus, Meloaira, Nitzschia, Odontella, Podosira, RhizoBolenia
und Thalassionema. Most of these species are quantitatively below
10 000 cells per litre, except Rhizosolenia delicatula, of which
in sarnple A 70 35 000 cells per litre were recorded.

•

1222
The first survey in the year 1975 was made in April. Due to a
period of bad weather only sampIes of Appelzak- and 8chouwen­
alignment could be collected. The most remarkable dinoflagellates
in this area were Prorocentrum micnns, Torodinium robustum with
some Peridinium spp. • Of the diatoms Odontella regia, Rhizoso­
lenia stolterfothii~(40 000 cells per litre), Thalassionema
nitzschioides (13 000 cells per litre), Nitzschia delicatula
(35 000 cells per litre) and Rhizosolenia imbricata (9 500 cells
per litre) were present especia1ly in sampIes S 70 and 8 30,
whereas Phaeocystis nouchetii was dominating. Thc snmples of the
Appelzak-alignment were difficult to nnalyze because of admix­
ture with suspended matter.

May. A mass development of Cerataulina bergonii was recorded in
~i~ples C 10, E 10, N 1d and T 10, reaching a maximum of 300 000
cells per litre, whereas in thc southern part of thc investigated
area less than 5 000 cells per litre ware counted. Rhizosolenia
stolterfothii was, however, best developed in A 10, 11~ 000 cells
per litre. In northern scctor thc diatom occurred in declining
numbers: in T-alignment 80 000 Cells per litre were encountered.
In smaller numbers Guinardia flaccidn was observed with n maximum
of 10 000 cells per 1itre in Callnntsoog-alignment.

- 9 -
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Eucampia zodiacus was spreadine in the area and reached a few
thousunds of cells per litre in some sampling stations. Al­
though small in numbers, dinoflagellatcs occurred in this
period in several,speciesnuchas Ceratium lineatum, Diplopsa­
lis lenticula, Protoperidiniumconicum"Disscdinium pseudolunula,
Torodinium robustum, Gyrodinium spp., Peridinium spp.; Proro­
centrum micans was sporadically observed.

June. Thc two diatom spccics which showed a strong development
düring thc month cf May, had incrcased so much that half a mil­
lion cells per litre were counted of Cerataulina bergon~i in
sampIe T 10. In the area 70 km offshore Rhizosolenia stolter­
fothii was encountered in quantities of over 100 000 cells per
litre. Closely inshore this diatom occurred in declining numbers;
a maximum of 10 000 cells could be recorded. The only exception
in this region was sampIe T 10 with 57 000 cells per litre.
Individuals of Rhizosolenia delicatula ware distributed through­
out thc whole area, but station C 70 showed a maximum with 66 000
cells per litre, sampIe T 10 showed half that much cells vize
33 000 cells per litrc. It was striking, that Eucompia zodiacun
and Guinardia flaccidu occurred in sampIe T 10 in ten-fold
concentration as compared with the sampIes of thc remaining
part of the area investigated.

~~±~. SampIes of July showed a relatively low phytoplankton
density. Ceratium spp. was still present and Ceratium fusus
considcred as a commonly occurring spccies, failcd complctely
during this period. In general the species diversity was rather
high in thc offshore stations of every investigated alignment,
where thc numbers of individuals of every species did nowhere
exceed 1 000 cells per litre. Thc small Protoperidinium bipes
made an exccption and 11 000 cells per litre were p~esent in
C 70. Katodinium glaucum, the nakes dinoflagellate revealed in
T 20 a strong development, 23 000 cells per litre being recor­
ded. A real explosion of Lcntocilindrus danicus was observed in
both northern alignments, whereas a maximum of almost one million
individuals being counted in sarople E 20. In the remaining part
of the investigated area, this diatom was only sporadically en­
countcred. Also Rhizosolenia imbricata favoured thc northern
regions of the invcstigatcd area, high concentrations of up to
40 000 cells per litre were found in C 70 and E 70. Five
Rhizosolenia spp. were observed in Appelzak- and Schouwen­
alignment, from which Rhizosolenia delicatula was the most nume­
raus in sampIe A 30 (5S 000 cells per litre) whereas the number
cf Rh. imbricata did not exceed 12 000 cells per litre. Rhizoso­
lenia hebetata and R. setigera developed very modestly and did
not exceed 7 000 respectively 1 500 cells per litrc. Rhizosolenia
stolterfothii was only sparsely found. Small unidentified fla­
gellates abounded throughout the area investigated.

August. Although the development of thc Ceratium spp. was not
märe-than modest in August, up to a few thousands of cells were
counted in sampIes of Callantsoog- and Egmond-alignment. It was
remarkable that Ceratium fusus und Katodinium glaucum were not
seen in Appelzak-alignment. Noctiluca miliaris was present all
over.
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The grüatest number of individunls of Dinophysis ncuta were
recorded for C.20 viz. 1 500 cells per'litre. The diatoms
Guinardia flaccidn und Rhizosolenia imbricatu were dominating
speeies now. Of the first mentioned species the menn number
was almost 10 000 cells per litre, whereas Rhizosolenia imbri­
enta revealed 25 000 cells in Callantsoog alignment and a maxi­
mum-of 120 000 cella per litre in oample N 70. Rhizosoleniu
delieatula, not present in every sampIe, showcd in T 30 up to
34 000 eells per litre, und from thc small diatom Skeletonema
eostatum 336 000 cells per litre ware counted in T 10. ~o con­
centration higher than thnt was recorded in any sampIe so elose­
ly inshore in 1975. The remarkable numbers of 120 000 eells of
thc cilinte Mesodinium pulex was notedfor sample N 10.
Phaeocystis poucheti~ was found in modest numbcrs in only few
samples.

September. Phytopl~~kton density in September had tnereased a
iittle-Iü-eomparison with thc preceding month. Thc overnight
appeurance of Ceratium fusus reaehed in thc oamples C 10 and
E 10 up to 10 000 cells per litre; Ceratium furcn reached a
maximum in sample T 30 of 4 500 cells. per litre, and C.horridum
was very numerous in sample E 20, whcre 23 000 cells per litre
were found. There was an increase of Dinophysis sp. und dcvelop­
ment of Exuviaclla apora 55 000 cells per litre from which thc
nucleus of thc bloom was situated in sampling station C 30.
This micro-organism was only sporadically noticed und failed in
thc southern part of the urea investigated. Thc most amazing
development was observed of Prorocentrum redfieldii showing in
sample N 10 952 000 individuals per litre! In comparison with
thc yearo 1974 and 1973, thc increase of this bivalved dino­
flagellate is enormous. Prorocentrum micans was mostly present
in a few thousand of cello in severul samplese In this period
the diatom Cerataulina ber~onii was dominating. Present in every
oample, this micro-organism occurred with 1 500 000 cells per
litre in C 20, with one million in E 20 and in thc samples N 10
and T 30 with 900 000 cells per litre, in this way showing a
very extended area of mass development. Gui.nardia flaccida was
usually present in the sampIes collectcd 70 km offshore of every
alignment, where in sampIe N 70 n maximum was recorded with
136 000 cells per litre. Ditylum brightwellii appeared only in
regions of Appel~ak- and Schouwen-alignment. The nucleus of the
Rhizosolenia imbricata bloom had moved to the north und situated
in C 30 where 68 000 cells were still prescnt. Rhizosolenia
delicatula und R. stolterfothii were not encountered in every
sample und their maximal quantities Were respectively 10 000 und
5 000 cella per litre. Skeletonema costatum was found in most of
the stations, but in none of the sampIes the numbers of cells
reached values as high as those recordcd in thc autumn of 1973.
Thc ~-flagellates were very numeroua mostly from 105 to 106 cells
were counted per litre.

9~~~~~E. Samplcs of October 1975 showed a declinc in Ceratium spp.
no more than 1 000 cells per litre were cnumerated. Exuviaella
apora is no longer limited to the most northern regions, but had
extended its range over thc whole area of investigation. It occur­
red with 10 000 cella per litre in several sampIes as E 10, N 30,
N 70 und T 30. Most specics of the genus Pcridinium were prcsent
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in S 30, while they öccurred önly sporadically in thc remainder
of the area. Both Prörocentrum speeies vize P. micans and P.
redfieldii had dccreased very mueh, but of the latter species
4 000 cells per litre ware counted in A 20. In thc snmples of
Noordwijk-alignment this micro-organism was completely absent.
Most of the diatom speeies,werepresent in Appelzak- and
Schouwen-alignment, viz.Asterionella glacialis, Chaetocerös
~' Ditylum brightwellii, Eucampia zodiacus, Rhizosolenia
imbricata, Stauroneis membrnnacea and Stephanopyxis turris,
all tagether favouring a high degree of diversity. Odontella
~ appeared only in' the.C alignmcnt. Over the entire area
Melosira sulcata, Podosira stelliger, Pleurösi~ma angulata
and Rhizosolenia robusta are encountered in reasonable numbers.
Rhizosolenia stolterfothii was still oecurring in the stations
70 km offshore. The Calcicö-flagellate Cöccölithus pelagicus
had its maximum in sampIe E 70 with 21 000 cells ~r litre,
whereas this spccies failed in Schöuwen- and Appelzak alignment
Distephanus speculum was more frcquently observcd. In decrea­
sing amöunts the~-flagellateswcre föund in all sampIes •

November. Ceratium spp. were still present in quantities equal
tö-these recorded for October « 1 000 cells per litre). In­
creasing numbers ware, however, observed of Exuviaclla spP.
and Gyrodinium spp. The total count öf Exuviaella apora and
E. perforata reaching 14 000 cells per litre in N 30 whereas
Gyrodinium calyptoglyphe reached up to 10 000 cells per litre.
Prorocentrum redfieldii showed 5 000 eells per litre in the
sampIes N 10 und N 20. Fewer dinoflagellates were encountered
in Appelzak- en Schouwen-alignment. During the winter period
it was almost impossible to analyze thc sampIes öf Appelzak­
alignmcnt, because of a strong admixture with detritus. In gene­
ral Guinardia flaecida, Rhizosolcnia delicatula, Rhizosolenia
robusta and Thalassionema nitzschioides ware scattered over the
total area of inveotigation showing no more than 1 000 cells per
litre. Coccolithus pelagiea had again a high score of 23 000
cells per litre in sampIe T 30. The appearance of micröcytair
blucgreen algal colonies recurred in this period.

December. A rather poor phytoplankton had been expected for
the-rnenth of December. Nevertheless the amountof dinoflasel­
lates was surprising, most sampIes revealed Ceratium spp.,
Exuviaella perforata, Gyrodinium ealYEtoglyphe, G. spirale,
Prorocentrum micans, Torodinium robustum, Phalaeroma rotundatum,
and Peridinium punctulatum. Scareely öccurring were the diatoms
Odontella spp., Coscinodiseus concinnus, Guinardia flaecida,
Rhizosolenia stolterfothii, Streptotheca tamesis and Thalassio­
nema nitzschioides. Bven the 0alcico flagellate Coccolithus
pelagicus was still present. The phytoplankton of Schouwen- and
Appelzak-alignment was less rieh, due to largo amounts öf de-
tritus. .

12Z§
February. The phytoplankton pattern of February showed dominance
ei-literal diatöms mostly Molosira sulcata, Thalassiösira
nitzschi01des was also occurring in thc total area of investi-
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gation, howover, reaching its highest concentration in Callants­
oog- and Egmond-alignmcnt, viz. 10 000' and 20 000 cells per
litre.

Odontellasinensis was mostly found in the northern part of tbe
area, in the south part there.were more Rhizoso1enia spec.
namely R. hebetata and R. imbricata. About 10 species of dino­
flagellates were, although not numerous, dispersed'in the area~
Most of them occurred in Noordwijk- and Callantsoog-alignment.

March. Increase of all phytoplankton.species which occurred a1­
reüdy in the month of.February Thalassionema nitzschioides was
revea1ing 50 000 cells per litro in 30 km offshore samples.
Modest development of Asterionella 81acialis, A. kariana and
Skeletonema costatum was found in the total area. In several
sampling points Thalassiosira spp. were appearing from which
Thalassiosira norden6kj~ldii was the most numeroua,~pecies in
thc Egmond alignment. In both Callantsoog- and Egmond-alignments
most of the Odontella sp. were encountered, particularly O. aurita,
O. regia and O. sinensis. No more than 2 000 cells per litre of
each species wcre counted. Prorocentrum micans was not depending
of temperature as it was to see in sample C 30 where 2 000 indi­
vidunls were present. Torodinium robustum was ubiquitous and
showed already 1 000 cella per litre. Dinoflagellates were lacking
in Terheijden and Noordwijk alignments. Coccolithus pelagicus,
Ebria tripartita and some ciliatea were present in very low con­
centrationa. Phaeocystia pouchetii was developing in the Egmond
alignment sampIes, no dominance of this species wns observed.

April. More species.were present in relation to the month of March
äitfiough there was no strong development of each species.
Gyrodinium spirale and Torodinium robuatum were present in the
total area. In sampIe T 30 G. spirale 5 000 cella per litre were
counted, whereaa Torodinium robuatum reached not more than 1 000
cells per litre. In some nearahore sampling points Asterionella
glacialis was very numerous (T 10 250 000 cella per litre in C 10
34 000 cella per litre). In most of the sampIes Chaetoceroa sPp.
were observed, moreover in the southern part of the area Rbizo­
solenia spp. were dominating. Development of"Phaeocystis pouchetii
in snmpling point T 10 was rather numerous.

~~l. Both Gyrodinium spirale and Torodinium robustum did not change
in comparison with records of April, except sampling point C 30
where the dinoflagel1ate incrensed till 21 000 cells per litrc.
Decreasing amounts of Asterionella glacialis were found.
Ni tzschia, Plagiogramma, Pleurosigma, Podosir,a occurred modest
in thc total aren, while Chaetoceros spp. moatly appeared in the
Egmond and Noordwijk nlignment. The sampling points A 30 and S 30
showed of Rhizosolenia delicatula, viz. 400 000 and 124 000 cells
per litre. Schroderella schroderi was scattered in the area. While
Skeletonema costatum appeared mostly in Terheijden alignment in
T 10 with 25 000 cella per litre. Flagellates occurred in thc total
area, although thcy were most numcrous in the n~arshore sampIes.
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June. did not reveal a greut diversity in phytoplankton. Thc
möst remarkable species ware Lauderia, Rhizosoleniu, Chaeto­
ceros, in loss extent occurred Guinurdia und Eucampia.
Lauderia annulata mostly appoared in the sumples T 10 en T 20
where at least 500 000 cells per lit~e were encountered.
Strong developmont was also found in A 30 where 370 000 cells
per litre und in N 10 where 260 000 cells per litre wore coun­
ted. In the other nearshore samples not mo~e than 1 000 cells
per litre were present and in the 70 km offshore,samptes
Lauderia sn. did not even oceur. In the total area Rhizosolenia
delicatula was present in mean qunntitY,of a few thousunds per
litre exeept in sample E 70 where 350 000 cellsper litre were
recorded. The highest concentrations of Rhi~osoleniu imbricata
were found in the area of 20 - 30 km offshore, the density of
this diatom came to 20 000 till 50 000 cells1 per litre.
Eucampia zodiacus was ranging between 1 000 - 6 OO~cell~ per
litre in the total area. Chaeroceros densus appeared mostly in
Appelzak ulignment while of thc same genus Chaetoceros,
C. decipiens only occurred in the northern part of the area of
investigation. The dinoflagellates Ceratium fusus, DinoEhysis
acuta and some Peridinium sEP. occurred only in C alignment,
while Katodinium glaucum, Gyrodinium spirale, and, Torodinium
robustum have a more ubiquitous chnracter. It was striking that
Prorocentrum minimum was only found in sampIe N 20. '

July. The midsummer phytoplankton pattern did not show much
;äriety since 'last month. Lauderia annulata, Rhizosolenia delica­
~ und R. imbricata have maintained, although thc nucleus of
thc R. delicatula bloom was now situated in the Appclzak align­
ment where sampIe A 20 presented 200 000 cells per litre, in the
Noordwijk und Terheijden areas 50 000 cells per litre were coun­
ted, while in the remaining sampling points no higher concentra­
tions were found than 10 000 cells per litre. The amount of
Rh. imbricata was a. manifold in 30 km offshore samples in relation
to the same samples in June. The more nearshore samples were
showing a decrease andS~t was at thc ends of the alignments in
the 70 km sampIes. Guinardia. flaccida and Eucamuia zodiacus did
not appear in every sampling place, no mor~ than 4 000 cells per
litre were counted. Ceratium fusus was dispersed now in the total
area, it was, however, quantitatively not numerous. The ubiquitous
unarmoured dinoflagellates Katodinium glaucum and Gymnodinium
simElex were prescnting a more or less explosion in sarnple C 10
where 100 000 - 200 000 cells per litre were recorded. The content
of sampIe E 70 is conspicuous by the presence of Ceratium furca
Prorocentrum redfieldii and Prorocentrum minimum, while those
micro-organisms did not oceur anywhere in the area of investiga­
tion. In the same sample Protoperidinium trochoidoum was more or
less exploded 12 000 cells per litre were counted and a lot of
cysts of this dinoflagellate were prcsent~ In the'heighbouring"
sampIes C 70 and N 70 no more than 1 000 cells of Protoperidinium
trochoideum were found. In the total area flagellates were occur­
ring. Mesodinium pulex concentrations were roughly estimated
highest in sampIe N 10.

- 14 -



•

- 14 -

August. Occurring in every ulignment Rhizosolenia spp. namely
R:-delicatula, R. imbricata und R. stolterfothii; Chaetoceros
~' Bacteriantrum hyalinum und Eucumpia ~odiacunwere mostly
present in thc northern part of the area. Guinardia flaeeida
and Leptocilindrun dnnicus were dispersed in the total area.
Asterionella glaeiali.~ und Di tylum brightwell:ii and Skeletonema
costatum were only present in thc Appclzak alignment.
Different speeies of Thalnssiosira.appeared in several, sampling
places dispersed in the area. ptephanodiscus oalmerian~ was
sporadically seen. Thc dinoflagellates Ceratium fusus, O. furcn,
Dinophysis ueuta und D. acuminata stayed extended now till 3
most northern alignments of thc area. Some Peridinium SPo.
appeared more frequent in the southcrnpart. In the whole area
Protoperidiniu~ trochoideum was found, although in low numbers.
Prorocentrum micans is present in the Appelzak und Schouwen
alignment, but not numcrous, while Prorocentrum rc~rieldii is
more developed in the northern alignments and so were Phaeocystis
pouchetii and Emiliania huxleyi. Sporadically observed were
Torodinium robustum and the Coceoli thopho:dd ~ Ooccoli thus pelagicus •

~~E~~~~~E. Several diato~ specics are' present in great numbers
but they did not occur in every sampling point. Asterionella
glacialis now appeared in highest eoncentration in C 20 50 000
cells per litre and is lackinß in thc Appelzak alignment now,
und so is Bacteriastru~ hyalinum with concentrations of 1 500
cells per litre. Chaetoceros sop. strongest dcvelopment in 0 20
and E 20, total concentration of up to 120 000 cells per litre.
Chaetoceros debile was dominating in the sarnple. In the total
area Coscinodiscus spp., Ditylum brightwellii, Eucampia zodiacus,
Guinardia flaccida, Lauderia annulatn were scarcel~ distributed.
Nitzschia closterium and N. longissimum were mostly prescnt in
the samples 70 km offshore. Whereas the more nearshore sampIes
revealed mostly Iiitz~chia serieta. Rhizosolenia dclicatula showod
diminishing values. Only sarople C 10 \-las high in cell number,
namely 76 000 eellsper litre, in the remaining part cf the area
coll numbers are VIllrying between 1 000 and 10 000 cells per li tre.
Rhizosolenia stolterfothii was only oboerved at the end of the
alignment. The cell number io up to 10 000 cells per litre.
Mass dcvelopment of CeratiuM furca in C 10 nearly 100 000 cells
per litre in both northern alignments, this miero-organism was
present up to 10 000 cells per litre, in thc remaining area
C. furca showed coll numbers of 1 000 cells per litre. The menn
concontrntion of Oeratium fusus came to 2 000 cells per litre.
Dinophysis sp. Prorocentrum mican~, P. redfieldii and P. minimum
were also highest in cell number in the samples C 10 and E 10.
The amounts of cells of Dinophysis ap. were 44 000 in C 10 and
15 000 in E 10. Prorocentrum mieans was respectively 16 000 and
25 000. Of P. minimum thc cell numbers were 35 000 and 9 400
and P. redfieldii rcvealed in the snme samples viz. 13 000 and
15 000 eella per litre. Of those speeies menn cell numbers were
about 1 000 cells per litre~ No high cell numbers were counted
of Katodinium glaucum, Gyrodin~um spirale and Torodinium robustum,
although they were present in most of the sampIes.
Coceolithus pelagicus und Emili~~ia huxleyi were sporadically
observed. Different flagellate specieo were numerous.
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October. Of all occurring phytoplankton species Rhizosolenia
deliöätula was dominating in several cif the most offshore
samples. Up to 100 000 cella per litre were counted in the
sampIes E 70 und T 70, in the nearshore sampIes the menn eell
number was 10 000 end in the southern part of the area in aample
S 30 38 000 ce].ls, in A, 10 and A 20 65 000 cells per litre were
counted. The cell nurnber of Rh. stolterfoth1i were much smaller
in C 30 revealing 12 000 cells per litre, in the remaining sarn­
ples~ cell numbers stayed from 2 000 - 6 000 per litr~.,

Of R. hebetata, R. irnbricata end R. robusta present in·some of
the sampIes the ce11 number did not extend 2 000 per 1itre.
Most of the Chaetoceros species oppeared principal1y in the
Appclznk und Schauwen alignment. Of the,speeies: Ch. debile,
Ch. decipiens" Ch. densum , Ch. didymum, Ch. sub secundum the
ce11 number did not cxcced 10 000 cells per litre, except
Ch. radians which was rnuch higher in eel1 numbcr. ~ontella

sinensis and Thalassiosira. sPE. appeared both in the Sehouwen
end Ca.llantsoog alignment 'in the remaining samplcs only
sporadically. Litoral benthic diatoms just as Actinoc~lus

ehrenbergii, Melosirä sulcata and Podosira stelliger, eratium
sEecies and DinoEhysis sEeeies ware found only in thc four northern
alignments of the area. Ceratium furea reached a menn cel1 number
of 1 000 cell per litre and so io DinoEhysis. Ceratium fusus
was quantitatively equol, hut was lacking in the offshore 70 km
onmples. Cerntium horridun was sporadica11y present in the
Callentsoog aIignment. Very diopersed were Gymnodinium, Gyrodinium
and Peridinium sEp. it seemed to be that mostly the samples with
highest salinity were favoured. Prorocentrum micans was scarcely
present, Pr. redfieldii was prescnt in the total area of invco­
tigation, no more than 2 000 cells were countcd, the same pattern
was followed by Torodinium robustum. Flagcllates non det.occurred
everywhere. During this period thc highest concentration of about
500 000 cells per litre was in general found in the 30 km offshore
snmples. Thc 70 km offshore samp1cs did not show more than 1/10
of thc cell nunber mentioned in the 30 km sampIes.
Coccolithum Eclngicus were mostly prescnt in the Ca11antsoog and
Egmond a1ignment where snmple E 30 prosents 14 000 cells per
litre. In thc Noordwijk and Tcrhcijden a1ignments cel1 numbers
were decreasing and in the Schouwcn and Appelzak alignment the
Coccolithophorids were not prcsent at all. In this area
Distephanus sEecu1u~ appeared, which was just lacking in thc
northern part cf thc area. Nicr'ocytair (blue green?) colonies
were disperscd in thc total area.

November. The only difference between October and November
phytoplänkton pattern was that during October denoity was higheot
in thc Schouwcn and Appelzak align~ent, in November thc distri­
butions ware more equal, that menno that of Chaetoceros sp.,
Coscinodiscuo concinnus, C. granii, Ditylum brightwellii,
EucamEia zodiacuo, Guinardia flnccida, Lauderia annulata, Odontelln,
Rhizosolenia robusta and R. stolterfothii, Thalassionema nitzschoi­
des low concentrations of about 500 - 2 000 cells per litre were
recorded.

- 16 -:



•

•

- 16 -

Rhizosolenia delicatula was present in increasing numbers,
where sampIe E 70 showed the most extreme concentration of
36 000 cells per litre. The~'neighbourini'samplesC 70 and
N 70 presented respectivcly 4 500 und 6 000 cells per litra.
The dinoflagellaten Ceratium furea and C. fusus were still
present in small quantities in four of the most northern
alignments. Proroeentrum micans and P. redfieldii were spora­
dically obsarved.·Jn the total area, Gyrodinium spirale and
Torodinium robustum maintaining in varying quantities up to
1 500 cells per litre. Scattered in small numbers are Cocco­
lithus pelagicus and Distephanus speeulum.No differenee was
observed in the amount of the total flagellates in relation
to the October period. Microcytaire (blue green?) colonie~

were still present.

Some specific remarks

Some remarks are to be made about thc characteristics of some
species •

1. Cerataulina bergonii appeared in September 1974 und in
September 1975 in an unusual shape, the diameter of the
valve being 7.5 - 10 ll, the pervalvar axis measuring 34
40 ~ (normally the valva diameter in 40 - 50 ~ and pervalvar
axis measured 60 - 100 ~). The featuring processes on the
valve were rudimentary and often lacking at all. In that case
thc shape of Cerataulina bergonii showed renemblance to
Leptocilindrus danicus. In general the latter appcared; even
in fixed samples, in more solid chains.

2. In the devcloping per iod of Ceratium horridum, young stadia
of this species appeared with apical and antapical horns of
different length, which was expected. Sometimes thc angle
formed by thc two antapical horns appeared to be wider, than
was given in the dcscription of Ceratium horridum, it is
therefore easily mistaken for other species of thc genus
Ceratium.

In a few cases both apical and antapical horns were branched.

3. The, in Coscinodiscus concinnus developing fungus, Lagenisma
eoscinodisci was only sporadically observed •
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LIST OF SPECIES

~~~!~~~~~~E~l~~~~
Actinocyclus ehrenbergii Ralfs

Actinoptychus splendens (Shadb.) Ralfs

Actinoptychus undulatus (BaiI.) Ralfs

Asterionella formosa Hassall

Asterionella glacialis Castracane

Asterionella kariana Grunow

Aulacodiscus argus (Ehrenberg) Schmidt

Auliscus sculptus (Wmo Sm.) Ralfs

Bacillaria paradoxa Gmelin

Bacteriastrum hyalinum Lauder

Bacteriastrum hyalinum var. princeps (Castr.) Ikari

Bellerochea malleus (Brightw.) v. Heurck

Cerataulina bergonii Peragallo

Chaetoceros compressum Lauder

Chaetoceros costatum Pavillard

Chaetoceros curvisetum Cleve

Chaetoceros danicum Cleve

Chaetoceros debile Cleve

Chaetoceros decipiens Cleve

Chaetoceros densum Cleve

Chaetoceros diadema (Ehrenberg) Gran

Chaetoceros didymum Ehrenberg

Chaetoceros eibenii (Grunow) Meunier

Chaetoceros lorentzianum Grunow

Chaetoceros pseudocrinitum Ostenfeld

Chaetoceros radians Schütt

Chaetoceros radicans Schütt

Chaetoceros sociale Lauder

Chaetoceros teres Cleve

Chaetoceros tortissimum Gran

Chaetoceros whigami Brightwell

Corethron criophylum Castracane

Coscinodiscus apiculatus Ehrenberg
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Coscinodiscus biconicus Van Breemen

Coscinodiscus granii Gouch

Coscinodiscus perforatus Ehrenberg

Coscinodiscus radiatus Ehrenberg

Coscinosira polychorda (Gran) Gran

Cyclotella striata (Kützing) Grunow

Cymatosira belgica Grunow ex van Heurck

Diploneis crabro Ehrenberg

Ditylum brightwelli (Westi Grunow

Epithemia species

Eucampia zodiacus Ehrenberg

Fragillaria oceanica Cleve

Fragillaria species

Grammatophora marina (Lyngbye) Kützing

Guinardia flaccida (Castro) Peragello

Gyrosigma fasciola (Ehrenberg) Cleve

Lauderia annulata Cleve

Leptocilindrus danicus Cleve

Leptocilindrus minimus Gran

Lithodesmium undulatum Ehrenberg

Melosira granulata (Ehrenberg) Ralfs

Melosira rnoniliformis (Müller) Agardh

Melosira sulcata (Ehrenberg) Kützing

Navicula species

Nitzschia acicularis Wmo Smith

Nitzschia closterium (Ehrenberg) Wmo Smith

Nitzschia delicatissima Cleve

Nitzschia longissima (Brebo) Ralfs

Nitzschia seriata Cleve

Nitzschia species

Odontella aurita (Lyngbye) Agardh

Odontella mobiliensis (Bailey) Grunow

Odontella regia (Schultze) Simonsen

Odontella rhombus (Ehrenberg) Kützing

Odontella sinensis (Greville) Grunow

Plagiogramma brockmanni Hustedt

Plagiogramma vanheurckii Grunow
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Pleurosigma angulatum Queckett Wm. Smith

Pleurosigma species

Pleurosigma species (395~ )
Podosira stelliger (Bailey) Mann

Raphoneis amphiceros Ehrenberg

Rhabdonema adriaticum Kützing

Rhizosolenia alata Brightwell

Rhizosolenia delicatula Cleve

Rhizosolenia firma Karst

Rhizosolenia fragillissima Bergon

Rhizosolenia hebeta (BailD) Gran

Rhizosolenia imbricata (Shrubsolei)

Rhizosolenia robusta Norman

Rhizosolenia setigera Brightwell

Rhizosolenia stolterfothii Peragallo

Rhizosolenia styliformis Brightwell

Roperia tessalata (Roper) GrunD ex v. Heurck

Schroderella schroderi (Bergon) Pavillard

Sceletonema costatum (GrevD) Cleve

Stauroneis membranacea (Cleve) Hustedt

Stephanodiscus hantzschii Grunow

Stephanopyxis palmeriana (Grev.) Grunow

Stephanopyxis turris (Greville) Ralfs

Streptotheca tamesis Shrubsole

Thalassionema nitzschioides Grunow

Thallassiosira eccentrica (Ehrenberg) Cleve

Thalassiosira decipiens (GrunD) Jörg

Thalassiosira gravida Cleve

Thalssiosira hyalina (Grun.) Gran

Thalassiosira C.fD minima Gaarder

Thalassiosira nordenskjöldii Cleve

Thalassiosira polychorda (Gran) Jörgensen

Thalssiosira rotula Meunier

Thalassiosira tenera Proschkina-Lavrenko

Triceratium favus Ehrenberg

Trigonium alternans (Bailey) Mann
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Amphidinium herdmanni Kofoid and Swezy

Amphidinium dentatum Kofoid and Swezy

Arnphidinium scissurn Kofoid and Swezy

Arnphidinium truncatum Kofoid and Swezy

Ceratiurn articum (Ehrbg) Cleve

Ceratium furca (Ehrenberg) Cl. and Lachmann

Ceratium fusus (Ehrenberg)

Ceratium horridum (Cleve) Gran.

Ceratium lineatum (Ehrenberg) Cleve

Ceratium longipes (Bailey) Grano

Ceratium macroceros (Ehrenberg) Vanhöffen

Ceratium tripos (OoFo Müller) Nitzscho

Ceratium tripos Vo atlantica Ostenfeld

Cochlodinium c.f. brandti Wulff

Cochlodinium cofo vinctum Kofoid and Swezy

Cochlodinium species

Dinoflagellata cyste speco div.

Dinophysis acuminata Claparede and Lachmann

Dinophysis acuta Ehrenberg

Dinophysis norvegica Claparede and Lachmann

Dinophysis ovum Schütt

Dinophysis punctata Jörgensen

Dinophysis rotundata Clapo and Lachmann

Dinophysis species

Diplopsalis lenticula Bergh

Diplopsalopsis crbicularis (Paulsen)

Diplopeltopis minor Lebour

Dissodinium pseudolunula Swift

Exuviaella apora Schiller

Exuviaella compressa (Bailey) Ostenfeld

Exuviaella perforata Gran

Gonyaulax spinifera (Clo and Lo) Diesing

Gyrnnodinium abbreviatum Kofoid en Swezy

Gymnodinium heterostriatum Kofo!d en Swezy

Gymnodiniurn hyalinum Lebour

Gyrnnodinium lebouri Pavillard

- 20 -
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Gymnodinium marinum Saville Kent

Gymnodinium rhomboides Schütt

Gymnodinium simplex (Lohmo) Koford en Swezy

Gymnodinium splendens Lebour

Gymnodinium variabile Herdman

Gyrodinium britannia Koford en Swezy

Gyrodinium calyptoglyphe Lebour

Gyrodinium cochlea Lebour

Gyrodinium cuneatum Koford and Swezy

Gyrodinium fissum (Levander) Koford and Swezy

Gyrodinium lacryma (Meunier)

Gyrodinium obtusum (Schütt) Koford and Swezy

Gyrodinium pingue (Schütt)

Gyrodinium spirale (Bergh)

Katodinium glaucum (Lebour) Loeblich 111

Katodinium rotundatum (Lohmann) Loeblich

Mesoporus perforatus (Gran) Lillick

Minuscula bipes (Paulsen)

Nematodinium armatum (Dogiel) Koford en Swezy

Nematodinium partitum Koford en Swezy

- 21 -

Noctiluca miliaris Suriray

Peridinium achromaticum (Lemm) Paulsen

Peridinium claudicans Paulsen

e Peridinium conicordes Paulsen

Peridinium curvipes Ostenfeld

• Peridinium cyste

Peridinium denticulatum Gran en Braarud

Peridinium devaricatum Meunier

Peridinium excentricum Paulsen

Peridinium leonis Pavillard

Peridinium mite Pavillard

Peridinium monospinum Paulsen

Peridinium oblongum (Aurivillius)

Peridinium pallidum Ostenfeld

Peridinium pedunculatum Schütt

Peridinium pellucidum (Bergh) Schütt

Peridinium pentagonum Gran

- 22 -
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Peridinium punctulatum Paulsen

Peridinium subinerme Paulsen

Peridinium thorianum Paulsen

Peridinium triqueta (Stein)

Peridinium trochoideum (Stein)

Phalacroma irregulare Lebour

Prorocentrum micans Ehrenberg

Prorocentrum minimum (Pavillard) Schiller

Prorocentrum redfieldi Bursa

Protoerythropsis vigilans Marshall

Protoperidinium bipes (Paulsen) Balech

Protoperidinium brevipes (Paulsen) Balech

Protoperidinium conicum (Gran) Balech

Protoperidinium depressum (Bailey) Balech

Protoperidinium divergens (Ehrenberg) Balech

Protoperidinium globulus (Stein) Balech

Protoperidinium oceanicum (Vanhoeffen) Balech

Protoperidinium ovatum (Pouchet) Balech

Protoperidinium steinii (Jörgensen) Balech

Polykrikos hartmanni Zimmermann

Polykrikos kofotdi Chatton

Polykrikos schwartzi Butschli

Pouchetia species

Thecadinium kofotdi Kofotd and Skogsberg

Torodinium robustum Pouchet Kofotd and Swezy

Warnowia species

2~~~~!!~~~E~~~!~~~_:_~!!!~~!!~~~!!~~~~

Coccolithus pelagicus Ostenfeld

Distephanus speculum (Ehrenberg) Haeckel

Ebria tripartita (Schumn.) Lemmermann

Emiliania huxleyi (Lohmann) Kamptner

~!~~~!!~~~-~!~~

Flagellata species div.

Phaeocystis pouchetii(Har.) Lagerheim

Pseudopedinella species

- 22 -

- 23 -



e
•

e
•

Pyramimonas species

Microcystis species

Chlorophyceae

Ciliaten noto dto

Mesodinium pulex

Helicostouella fusiformis

- 23 -
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Sta- 20 Feb 22 Har 25 Apr 16 May 13 Jun 17 Jul , 14 Aug 13 Sep 16 Oct 12 Dec

tions S. 960 oe s. %0 oe s. %0 oe s. %0 oe s. %0 oe s. %0 oe S. %0 oe S. %0 oe s. %0 oe S. %0 oe

T 4 29,40 5,0 28,97 6,1 28,08 8,4 29,38 10,8 25,18 11 30,88 17,0 29,74 '18,2 27,21 17,8 33,84 13,8 20,79 6,2
T 10 22,72 5,1 29,45 6,1 25,60 8,3 11,0 30,29 10,5 31,19 16,8 30,33 18,6 30,54 17,8 34,16 14,0 29,16 6,4
T 20 32,85 5,2 33,34 6,2 29,60 8,6 26,84 11,2 32,28 11 32,47 16,8 29,07 18,7 33,31 18,0 33,50 14,8 32,81j. 6,8
T 30 34,34 5,4 33,68 6,5 29,42 8,5 30,40 11,0 33,02 12 33,09 16,8 32,98 18,4 33,52 18,0 34,24 15,0 34,14 7,0
T 50 34,00 16,0
T 70 35,00 15,6
N 4 30,57 5,1 30,21 7,0 30,49 9,0 28,71 11,5 28,30 14,1 28,94 18,4 30,72 18,7 34,99 18,2 31,10 13,8
N 10 31,86 5,1 32,12 6,5 30,97 9,2 28,05 10,9 29,74 14,0 30,67 18,2 32,49 18,5 31,91 18,2 31,75 14,1
N 20 33,02 5,4 33,53 6,7 32,07 8,6 28,34 11,2 30,85 13,1 31,16 17,9 33,06 18,3 32,65 18,2 32,58 14,2
N 30 34,49 5,8 33,91 7,0 32,06 8,9 31,02 11,3 33,72 13,1 31,60 17,8 33,lt4 18,4 32,17 18,1 33,48 14,2
N 50 16,9
N 70 34,86 15,8
E 4 31,43 5,3 32,47 7 32,02 8,9 28,36 10,9 30,78 14,0 31,06 18,2 30,41 18, z. 31,26 18,2 30,97 13,4 30,20 5,8
E 10 32,75 5,7 33,32 7 32,25 8,8 30,01 10,9 31,67 13,8 32,11 17,8 30,54 18,4 32,18 18,2 31,49 13,4 31,37 6,2
E 20 34,24 5,8 34,07 7 33,46 8,6 30,33 10,6 32,73 13,4 32,66 17,2 30,22 18,8 33,27 18,0 33,27 13,8 32,48 6,2
E 30 35,19 6,0 33,27 8 32,46 8,6 32,49 10,5 34,29 12,9 33,77 16,6 31,69 18,7 33,02 17,8 34,24 14,2 33,45 6,8
e 4 31,97 5,3 33,45 7 32,76 8,1 30,20 10,6 31,52 13,9 31,67 18,0 30,33 18,2 32,72 17,9 32,27 13,8 31,44 5,8
e 10 32,78 ,5,6 32,27 7 32,88 8,2 29,15 10,6 31,42 13,8 31,78 17,8 30,69 17,9 33,53 17,8 32,73 14,2 34,50 6,2
e 20 34,20 5,9 33,43 7 33,32 8,1 30,07 10,7 32,68 13,2 34,OLr 16,9 30,88 18,0 33,69 17,7 34,13 14,2 33,35 6,2
e 30 35,03 6,3 34,27 7,0 34,48 8,1 32,99 10,7 34,24 13,0 34,57 16,4 32,40 18,0 34,14 17,6 34,66 14,2 31,73 6,4



_.. ••
•

5-6-7- 12-13-14- 9-10-11 14-1~-16 13-14 9-10-11 16-7-8 1-i~3 f5: 6-Z-
......~,

Sta- 11-12-13
F~br. Harch April ay June July Aug. Sept. Oct.tion Nov.

8%0 t"'C 3%0 t"'C 3 ~;)i) t""e s -%0 t C S%C t""C 8%0 t C S%O t"'C s 7JO t"'C $%0 t-C 8 %0 t-ce',
,n 3-4 31.07 6 31,87 5,,5 32,27 9 32,05 .12 32,09 14,5 30,29 17 31,92 18 ... 17 31,'$1 14 ;0,41 9--'
c 10 31,54 6 31,99 5,,5 32,73 9 31,80 12 33,68 14,5 32,59 16 32,10 18 ... 17 32,48 14 33,10 10
C 20 33,86 6,5 33,92 6 33,84 9 33,52 12 33,60 14,5 33,41 16 33,93 18 - 17 34,84 15 34,41 11
CC:;O 34,27 6,5 34,94 6,5 34,39 9 33,17 12 33,58 14,5 34,72 16 34,36 18 ... 17 35,07 15 - 34,98 11 ,
C 70 ... 35,21 7,5 35,35 9 35,30 11 35,24 13 - ... 3'+,85 16,5 - 17 3.5,13 15 34,39 11
E 3-/+ 29,84 - 30,f6 5,5 30,64 9,5 30,79 12 31,16 15 28,03 17 30,08 18 .. 17 31,30 14 28,76 9,5'
E 10 31,11 .. 32,25 5,5 32.15 9 31,14 12 32,98 14,5 30,70 17 31,22 18 ... 17 32,26 11f 30,99 10·
E 20 33,08 - ' 33,27 6 33,18 9 31,61 12 33,03 14 32,41 17 33,27 18 .. 17 34,25 14 32,34 10
E 30 33,77 .. 34,32 6 33,79 9 3;',35 12 32,93 1lt 34,58 16 33,77 17,5 ... 17 35,03 15 31+,29 11
E 70 - 35,21 7,5 35,33 9 35,34 11 35,26 13 ... ... 34,84 16,5 ... 17 35,11 15 34,52 11
N 3-4 30,52 .,5,,5 30,43 6 30,65 10 28,98 12 29,56 15 26,91 18 30,56 18 - 17 31,20 14 28,98 10
N 10 32,35 5,5 31,09 6 31,12 9,5 29,70 12 30,24 14,5 26,98 18 31,32 18 - 17 31,78 14 29,32 10
N 20 33,18 6 32,04 6,5 32,42 9 31,13 12 32,23 14,,5 31,81 16 32,11 18 17 33,,50 14 31,62 10 ,-u 30 34,23 6 32,9" 6,5 33,57 9 31,64 12 32,80 14,5 32,65 16 33,09 18 - 17 34,79 15 33,73 11 ,
N 70 35,117' 35,28 9 35,29 11 35,28 14,,5 35,14 15 34,95 17 17 35,09 15 34,95 11 ".. ..
T 3-4 30,66 6 28,92 6 29,18 9 27,02 11 30,94 14,5 26,08 17 29,40 18 .. , 17 30,35 14 24,33 10
T 10 33,18 6 25,95 6 31,23 9 29,1,5 11 30,23 14,5 32,25 17 29,33 18 - 17 31,44.14 26,20 11
T 20 34,31 6 30,59 6,2 32,35 9 31,49 11 29,31 14,5 31.86 16 33.37 17,5 - 17 134,66 '14 28,65 10
T 30 34,45 6,5 32,10 6,2 33,34 9 33,60 11 30,26 14,5 33,42 16 33,45 17,5 .. 17 34,80 14 33,48 11
T 70 - 35,18 7,5 25,27 9 35,22 11 35,27 14,5 34,94 15 35,03 17 - 17 35,07 1,5 135,02 11

6 32,92 6 32,16 9 32,76 18,5 133.87 13 131,61 10
.

S .5 .. 32,57 11,5 ... .. 32,29 17 .. 17 !

S 10 6,5 33,30 6,5 33,10 8,5 32,49 11 32,42 17 33,44 18 17 33,97 14 31,00 11
,- - ... .. ,

S 20 .. 7 33,90 7 33,79 8,5 32,97 11 ... - 33,05 17 33,8.3 18 .. 17 34,55 15 32,71 1'1
S 30 8 34.54 7 34,40 9 33,60 11 33,61 16 34,31 17,5 17 34,83 15 134,28 11 i.. .. .. ..
S 70 .

9 35,2.5 a 35,19 9 35,09 15 35,09 17 17 [35,03 1,5 [.;5,07 11 ,.. ... - .. .. ,

A 4-5 ... 6 31,74 5,5 31,08 9,5 31,03 11,5 .. .. 31,58 17 32,06 18,5 .. 16,5 32,87 14 29,56 9,5 I
A 10 .. 6 32,78 5,8 32,72 9 31,lf4 11,5 - .. 31,89 17 32,95 18 - 16,5 134,54 14 30,68 10 ;
A 20 .. 6,5 32,95 6 32,83 9 31,66 11,5 ... .. 32,46 17 33,02 18 - 17 34,14 14 : 131,68 10 ~
A30 - 7,5 .33,2} 6.5 32,92 8,5 32,92 11 .. - 33,50 16 34,04 18 - 17 134,74 14 f32,30 10 i
A 70 .. 9 35.10 8 35.25 9 34.76 11 ... - 135.13 1'5 3'>.22 17 - 17 135.05 15 34.8q 11."

~.S. SampIes of September were fixed and therefore unsuitable' to determine salinity.
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21• 28-29-30 16-17-18-19 14-15-17-18 12Ä13 .8-9-10-11 6-7-8 4-5. 8-9-10-11

I

(
Bta- .April May June .. ~uly . ug. Sept. Oct. Nov • Deo. f.
tion 8%0 tOe 8%0 tOe 8%0 tOe 8%0 tOe S %0 tOe 8%0 tOe 8%0 tee 8%0 tee S %0 tOO 1

Q 3-4 31,56 12 31,58 1,5 29,06 18 31,1+2 20,5 30,71 19 29,98 16,2 30,57 12,2 30,97
8 '~IC 10 31,72 12 31,39 15 27,63 18 32,11 19,5 31,36 18 31,85 15,9 31,9.5 12,9 31,19
~ :~Ie20 33,43 ,11,5 33,33 14 33,36 17 33,59 19,.5 33,03 18,5 33,53 15,6 33,3.5 13 33,39

c 30 33,93 11 34,20 13,,5 34,25 16,5 34,12 19 33,94 18,,5 33,99 1,5,9 33,73 13,1 33,65 9,2
Y70 34,32 11 34,94 13 34,49 16 34,37 17,.5 34,18 18 34,13 16,2 33,42 13,9 34,59 10,6
E 3-4 31,72 12 30,41 15 27,27 18,1 30,83 20,,5 29,00 19,.5 29, glj. 16 29,89 12 30,23 8,3
E 10 32,43 12 31,60 1,5 30,63 18 31,33 19,,5 30,33 19,,5 31,13 15,9 30,66 12,2 31,60 8,6
E20 33,32 12 32,68 1lr 31,02 17,9 32,23 19,5 32,25 18 32,86 16,5 32,16 12,6 32,81 8,8
E30 33,88 11,5 33,79 14 33,1~8 17 33,01 19 33,48 18 33,67 16 33,42 13 34,92 10
~ 70 34,98 11 34,94 13 34,32 1,5,5 34,43 18 34,09 17,.5 34,18 16,5 3'.,70 14 34,85 10,5
N 3-4 30,51 12 29,34 15 25,82 18,5 28,62 21 28,1,5 19,5 28,66 16,5 29,25 12,6 28,99 8,3
n 10 31,13 12 31,12 14 28,99 18 29,;6 21 28,90 19,,5 30,12 15,9 29,68 12,7 29,27 8 4~

11 20 32,56 ,12 31,58 14 31,18 17,5 30,49 20 :;0,00 19,5 32,25 16 30,86 . 12,8 30,77 8,7
N30 33,57 11 32,88 111- 32,84 17 31,91 20 32,1,5 19 32,43 16,5 33,20 13,4 33,72 9,3
n 70 34,96 11 34,78 13 34,15 16,5 34,23 18 33,94 18 ' 34,53 16,2 34,86 111- 34,94 10,3
T 3-4 30,37 12,5 29,48 14 27,16 17,3 25,45 20,5 28,49 19 29,13 16 29,38 12,7 25,67 7,9
T 10 30,91 12 29,40 14,5 30,93 17 28,10 20 29,89 18,5 31,24 15,9 30,84 ·12,8 29,48 8,3
T20 32,25 12 32,18 14 32,27 17 31,16 19,5 31,60 20 32,94 16,5 31,71 13 32,19 8,8
T30 33,32 10,5 33,37 14 32,76 16,9 32,17 19 32,16 18 33,32 16 33,02 13,2 32,69 9
T 70 34,94 11 34,97 13 33,93 16 34,09 18 33,89. 18 34,62 16 34,76 14 ~4,89 10
s ; 23,53 - 12 31,41 1,5 31,13 17,5 31,46 21 31,55 19,5 32,53 16 32,72 .12,8 30,09 8,2
s 10 27,49 - 11 31,60 15 30,86 17" 31,82 20,5 32,22 19,5 33,07 16 32,98 12,9 31,96 8,6
S2Q 28,72 - 10,5 32,23 11• 31,63 17,8 32,37 20 32,94 19,5 33,49 16,1 33,71 13,2 32,99 9,2
530 29 ,4LI- - 10,5 32,90 14 32,35 16,5 32,83 19 33,53 19" 34,39 17 34,26 13,6 33,67 9,7
5 70 29,91 - 34,35 10,5 34,35 13 33,94 16 33,95 18,; 34,78 18 34,89 16,7 34,91 14,3 34,77 10,8
A 4-5 23,81 - 13 30,12 14" 29,46 19 30,80 20,5 31,49 20 3?,65 15,5 31,74 11,5 31,19 7,8
A 10 26,71 - 12,5 30,96 14,,5 30,16 19 31,16 20 31,59 20 32,69 16 32,24 11,7 31,87 7,7
A20 28,03 - 11,,5 31,18 14,,5 30,24 18,5 31,30 20 31,84 19,5 33,14 16 32,53 12,2 32,36 8,4
A30 27,42 - . 11 31 t 67 14,5 31,17 18 32,15 20 32,70 20 34,69 17 '33,39 12,7 32,88 9
A 70 30,54 - 10,5 34,14 11+ 33,53 16 34,75 18 ,;4,91 18 34,83 16 - 14 34,72 10,7
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16-19 '16-18 06-08 11-13 ' 15-17 13:-15 23-25 . 21-23 18-20 15-19 09-14
Sta- Feb Mar Apr Hay Jun Jul Aug Sep Oct Nov Dec
tions

S. %0 t oe S. %0 t oe S. %0 t oe s. %0 t oe S. %0 t oe s. %0 t oe S. %0 t oe S. %0 t oe S. %0 t oe S. %0 t oe s. %0 t oe

e 4 32,38 3,5 31,26 4,0 32,04 5,9 31,76 9,9 32,00 14,8 32,75 18,9 33,56 19,0 32,lrO' 15,9 31,57 14,0 32,46 10,0 32,65 6,2
e 10 32,83 3,7 31,95 4,2 32,87 5,8 32,64 9,5 32,35 14,7 33,25 18,6 33,96 18,8 33,06 15,8 32,23 15,0 31,72 9,8 33,08 6,3
e 20 33,48 3,8 33,07 4,2 33,46 5,8 33,31 9,2 32,62 14,7 34,42 17,8 34,09 18,9 33,45 15,9 33,30 14,5 33,62 11,0 34,58 7,1
C 30 34,34 4,2 33,99 4,7 33,91 5,8 34,45 8,8 32,98 14,2 34,84 17,2 34,42 18,9 34,63 15,9 34,49 14,0 35,1311,5 34,76 7,8
c 70 34,89 5,2 34,86 5,2 34,55 6,2 34,67 8,5 35,00 12,2 35,11 15,9 34,94 18,3 34,80 15,8 35,04 14,8 35,05 11,8 35,19 8,4
E 4 31,06 3,2 30,07 4',0 33,47 6,0 30,16 10,7 30,79 15,0 31,72 18,8 32,53 19,0 30,98 16,0 30,70 13,2 31,22 10,0 31,49 5,8

.E 10 31,30 3,5 30,67 4,0 33,52 6,0 31,59 10,0 32,04 ,14,3 32,30 18,5 32,96 19,1 31,59 16,0 31,29 13,4 32,30 9,9 32,14 6,1
E 20 32,48 4,0 32,15 4,5 33,59 6,0 32,83 9,9 33,81 13,5 33,85 17,9 33,73 19,2 32,53 16,0 32,59 13,7 33,86 11,0 33,58 6,2
E 30 33,60 4,2 32,98 4,8 33,80 6,0 34,18 9,2 34,79 13,3 34,41 17,6 34,33 19,2 33,28 16,0 33,87 14,0 34,53 11,1 34,80 7,8
E 70 34,87 5,3 34,90 5,5 34,81 6,0 8,8 35,15 12,2 34,99 15,9 34,88 18,2 35,14 16,0 34,97 14,8 34,96 12,1 34,97 8,2
N 4 29,76 3,6 30,86 4,3 30,87 5,9 30,55 10,0 30,00 14,9 31,41 19,7 31,74 19,0 31,3l~15,8 30,82 13,Ö 31,89 10,2 30,48 ' 5,8

,n 10 30,59 3,8 31,33 4,3 31,67 5,7 31,44 9,2 30,70 14,3 32,11 18,7 32,30 19,1 32,35 15,8 31,89 13,5 32,29 10,2 31,64 6,1
n 20 32,10 4,0 32,73 4,5 32,98 5,5 32,62 9,0 32,88 14,1 32,69 18,0 32,45 18,9 33,30 15,9 33,05 13,8 33,18 10,5 33,78 6,7
N 30 33,39 4,5 33,69 4,8 34,08 5,5 33,53 9,0 33,00 13,5 33,52 17,7 33,37 18,8 34,51 16,0 33,83 14,1 34,27 10,8 34,88 7,0
N 70 34,88 5,0 34,82 5,4 34,73 6,2 34,85 8,8 35,07 12,4 34,76 15,5 34,97 17,9 35,16 16,0 34,92 14,7 34,89 11,8 34,85 8,6
T 1+ 30,88 3,8 31,19 4,5 30,68 6,5 30,17 9,9 29,31 14,8 30,15 18,8 31,08 18,9 32,09 16,0 30,50 13,0 29,38 10,0 26,22 5 r.:

'/
T 10 31,49 3,9 31,80 4,5 31,27 6,0 32,27 9,5 30,80 14,1 31,69 18,2 30,63 18,9 32,24 16,2 31,49 13,5 32,72 10,0 30,06 6,2
T 20 30,77 4,0 32,65 ' 4;5 33~14 6,0 32,82 9,1 31,51 14,0 32,87 17,8 32,37 18,5 33,49 16,0 33,30 14,0 33,91 10,8 34,74 6,8
T 30 32,63 4,2 34,09 5,0 33,92 6,0 33,37 9,0 31t,04 13,0 33,78.17,6 33,23 18,5 34,65 16,4 33,97 14,0 34,86 11,1 34,78 7,1
T 70 34,75 5,5 34,77 5,2 34,84 6,2 34,71 8,8 35,10 12,2 34,74 15,5 34,91 17,8 35,13 16,5 35,08 14,8 34,84 12,0 34,84 8,6
S 4 31,47 3,2 32,09 4,0 31,08 6,0 32,15 10,1 32,43 15,9 32,58 19,6 31,71 18,9 32,64 16,0 33,05 12,0 34',26 9,5 33,86 6,8
S 10 32,02 3,5 31,80 4,1 32,27 6,0 32,32 9,5 32,59 15,1 33,16 19,0 32,77 19,0 32,52 16,0 34,09 13,5 34,19 10,1 34,03 6,9
s 20 32,62 4,2 32,36 ·4,5 33,21 5,5 32,83 9,0 32,98 14,3 33,50 18,2 33,43 19,1 33,11 16,7 34,54 14,0 34,58 10,1 34,25 8,2
s 30 33,28 4,7 32,96 5,0 33,97 6,0 33,51 9,0 33,61 14,1 34,09 17,8 34,16 19,1 33,76 17,0 34,97 14,5 34,86 11,5 34,46 7,5
S 70 34,77 5,8 34,80 5,9 35,06 7,0 35,01 8,9 34,76 12,4 35,02 16,0 35,07 18,2 35,10 17,0 35,06 14,7 35,09 12,0 35,08 9,3
A !t 30,90 3,2 31,34 4,1 31,40 6,5 31,13 11,0 32,07 16,4 3?,61 20,4 32,13 19,0 32,18 /15,0 33,23 13,0 33,45 9,2 33,18 5,1
A 10 31,55 3,5 31,34 4,0 32,11 6,5 31,52 11,0 32,25 16,5 32,68 19,8 32,34 19,0 32,24 '·15,0 34,89 13,0 33,72 9,0 34,09 5,8
A 20 31,58 3,5 31,80 4,2 32,55 6,0 31,90 10,5 32,40 15,5 32,11 19,6 32,90 19,0 32,38 15,7 34,98 .14,0 34,oq 9,0 34,01 5,8
A 30· 32,23 3,5 32,48 4,5 32,63 6,0 32,51 10,0 32,82 14,9 33,13 18,0 32,98 19,0 33,04 16,0 34,91 14,5 34,45 10,0 34,61 7,8

,A 70 34,39 5,5 34,76 5,8 35,19 8,0 35,01 9,5 34,98 12,6 35,13 16,1 34,92 18,1 34,99 16,5 34,91 14,9 35,01 12,0 35,09 7,0
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