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Introduction ' >
©ne pattern of quansitative distribution of the southern Baltié“““#”
phy qplan“to indicated the plant vegetation in 19?3 to be more

than twico as great as that in 1972% The highest humber of plant
cells pex 1 cubic metre of the sea water was observed in the Gdansk
Decp arca at 5 m depthes Beside of that, it was once more proved

that the indicabox sPeciee for the organic pollutions of sea water,
i.0., Nitzschia palea “entored the southern Baltic together with

the poiluted waters that came from the western region of this seas

Maberiel and rethod of investigation

The nmatorial destined for the study was taken from the:foilbwing
Baltic regions : the Arkona Sea, the Bornholm Deep and the Gdansk
Deep in all the four vegetation seasons,
- . winter season / JanuaryéFebruary/,_
spring season /4pril - May/, .
eummer- season / June-July-August/, and
zutuzn season / October-November/.
Oz the whole 156 plankton samples were exeamined with respect
- Yo the cuantiua*ive occurence of particular species in each of
the above.regions at 5, 10, 15, 20, 30, 40, 50 and 60 m depths.
The camples wore takon with & sampler and preserved by adding 4%
formalin. The hummer of cells of & given species in each sample
wes determined usidg cylindric cells of 100 ml capacity in the
revexse microscope of Utermohl’s type. The cell coefficient K for
the scemples examined amounted £0 8,400, The species composition
of the phytoplanikton in 1973 was studied in samples collected by
verticel hauls with the Coperhagen net / gauze No 25 /, completed by

those taken with the sampler. The results of qualitative determi-
natio of the phytoplankton composition are presented in Appendix le
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Investigatlon resultsg :
Arkona Sea., From the detailed data for the Arkona Sea is evident

that in the winter period the fairly abundant species was

Kirchneriella obesa / Chlorophyceae/. At 15 m depth as many as 168
million cells/m of sea’ water were found in this region. The other plant
species observed at the same time occured in much lesser quantities
and the range of their occurence was confined to the depth of 15 m only,
In the spring season the following quantlties of particular
phytoplankton species were found in the area of the Arkona Sea:

Rirchneriella obesa, 475.million cells/m> at 15 m depth,

_ Microcystis aeruginosa 100 " vwooo" 5
Dinobryon balticum 105 " ﬁ~0,5 "
Qocystis lacugtris 63 " " w15 v
Chaetocerocs borealis 96 " " » 10 M
Chaetoceros holsaticus 58 " " " 10 "

In the surmmer 1973 the most numerous speciés in the Arkbna Sea weres

Microcystis aeruginosa 299 mill.cells/m3 at 20 m depth,

Anabaena spiroides 117 " AL "yl "
Anabaena flos-acae 172 " " " 15 w
Kirchneriella obesa 252 v " cno5 00
Cyclotella meneghiniana 193 " n oo 20 "

In the same area the most abundant species in the autumn was
Dictyosohaerium ehrenbergianum that occured in the quantity of 445
million cellg/n at 5 m depth.

Bornholm Deep In thg region of the Bornholm Deep tree species of
phytoplankton were in the winter 1973 by far the most numerous as
compared with the others..They were: ‘ . o
Kirchneriella obesa, with 252 mill, cells/m’ at 15 m depth,
Dictyosphaerium ehrenbergianum SOvmill,cells/m3 at 15 m depth,
icrocystis aerugionosa 168 ¢ " U "

In the same locality, but during the spring time beside of the
species from group Chlorophyceae also the gpecies of the group -
Bacillariophyceae were fairly abundant. From among the latter the
most numerous were: ‘ ' : .
Kirchneriella obesa 978 nill. cells/m3 at 5 m depth

Chaetoceros borealis 256 " - w0, 0

and Sceletonema coatatum 119 " " 20 "
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‘i‘The maximum number of cells. that was found in this region in the ‘summer -
_belonged to the Species Kirchneriella obesa, occuring in an extremely

ght number of 1,470 million cells/m at 10 m depth.Such a number of
plunt cells was the larges» ever noteds. The next positions as regards
the quantitative occurence were occupied by° : :
Microcystis geruginosa 508 mill.cells /m at 30 m depth,
Ansbaena snir01deo;- ‘ 356 " o "<._ o AL 0,5

‘Cyclotells meneghiniana 302 S n.ooo" 20 "<" :
The plani- species found in ‘the Bornholm Deep- area in the autumn

did nos differ from those found there in the summer period, only

- %their numbe“ pexr 1 cutic metre considerably lower.

Kirckneriells obesa - 344 Flll cells/m at 30 n depth,_v.

Kicrogystié geruginoss 121 L " 10 M.
. Gdafisk Deep The third locality where quan tative investigation o

conceraing the phytopla“k on distribution were conduoted,was the area .
of the Cdaefigk.Deep. L .
Hers, the most numeroug species in the winter was Kirchneriella obesa :
th 83 million cells per cubic metre at 10 n depthe.

~In'vhe 3D oring two groups of phytoplankton were dominating. Chlorophyceae

and'BuOillariophyceae. ‘ . "
Kirchneriella obesa reached ai that time 6ho record number of cells:

6 nillion per cubuc medr ai 0,5 m depth. The secong and third place
onged to Sceletonema costatum with 1709 million cells/m at 0,5 m
¢epth and microoystis aeruginosa with 184 million cells/m ‘at 50 m depthi
I the cumner the dominating groups were Cyanophyceae and Chlorophycesae : -
The following specles from these groupe were most abundant : -

. Microcystis ceruginose 521 nillion cells/m’ at 0,5 n depth -

-Dictvosohaeriun echranbergsianun 390 " - 0,5 "

Anabacnae ssiroides . ’ 936 ¢ w10 "

Greav quanti*ios of two plan&ton soecies were found in this region in
U&Ae (aut ‘ ’

'nzrchnericlla obeca 340 million oells/m at'S m depth and '

Coscincdiecus eranii 134 " v.oowio- "

General conclusions

Comparing the quantitative investigation resulte from 1972 and 1973
obtained for the soubthern Baltic on hydrographic backgrounds of :
rosoec ive years, temperature and salinity, the following facts may

'oe uaﬁen into concideration°

In Aprii 1972 an inf lux of the North Sea waters ﬁook.placo ihto
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the faltic. It brought about an increase in the salinty of the botion
water of thc Arkona 3ea up to 2: /oo, and “1lgnt decrcase in the water
temperature therc. Among tne phyuplankton of thizs locality somoe Lorth Ses
specieg eppeared and gradually drifed southcastward together witi the sa-
line waters during the further part of the year.
Nehfer to the Baltic entrance,. l.e. in the westcrn rost part of the sea
these species wero obgerved in the late spring and sumamer, vwhereas
farther to the east, for instance, in the Gdansk. Deep, the presence
’of some of them was noted as late ag October. :

There was no "influx of saline waters from the Noxrth Sea into
the Baltic during 1973. The temperaturo of the isohaline top water layer
in winter months wag in the Arkona Sea slightly highor than normal, and
in the other south Ealtic arcas it did not show any abviation from the
"normal values dering the whole year, exepting the autunm months when in the
Bornholm Deep and Gdanisk Deep the tcecmperature of the %op water layer. down
to 40 m depth wac found to be by about 1° lower then the normal one.
ThaAealinty during 1973 did not show any effects of the salz water
"influx that had taken place in 1972, i.e., it kept being normal all over
the gouzhern Baltiic. Only local displacement of weters of the intermediate
layer were observed Vo bring about,either salinnity increase /by about
lf2°/oo / in soms Baltic regiors, or a temperaturs incresse, as it was
observed, for example, in the Bornholm Dsep Arsea. The water mapses of
the Baltic in 1973 showed greater stability as rogards their hydrological
characteristics in coxparision with fhe~year 1972 and the results of this
- fact found its expression in the qualitative composition of the .
phytoplanton as well as in the'quantitative'occurrence of particular
species / number of cells per 1 cubic metre/.
) Ag regards the cualitative composi*ioq of the phytoplankton
it may be said that the year 1973 differed / by greater var*ety of
spacies/from the year 1972 ., In 1973 the groups of Cyanophyceae and
Eacillariophyceae were repreeented by much more species in comparison '
with'l97 2, ‘whereas the group of Chlorophyccae showed the same number
of species in both the years. , | :
The regions with the greatest variety of species compoeition differed
“in the two years. So, in 1972 the Bornholm Deep ares presented the
greater variety of phytoplankton species, whereae in 1973 the greater
. number of species was noted in the Gdarsk Deep aref.

The highest nunber of plant cells per 1 cublic moire at a given

depth in 1972 was found in the Bornholm Deep in August., At this time
the epecies Cyclotella meneghiniana / Bacillariophyceae/ occurred at -

A10 @ depth in the quality of 1432 million cells /m3

of water., In 1973,
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the highest numbor of plant celln in 1 cnbic metre of water occured in

the Gdansk Deepe
In April 5166 million cells of the epocies Kirchnariella obesa

‘were preaent in 1 cubic metre at 0,5 m depth..

The investigation resulta have indicated that the year 1973
decidedly exceeded the proceding yeaer as regards the total phyto=
plankton biomass in 1 cubic metre of water. In extreme case example,
the species Kirchneriella obesa in October 1973 in the Gdarisk Deap
area at 5 m depth was found in 80 times greater quantity.

The obtained results make possible to deternine the depths at which
the phytoplankton was most ebundent in 1972 and -in 1973 in the three
south Baltic deeps considered, so the depth range at which the phyto-7
plan?ton wag mogt nunerous during both the years was found to be limi-
ted by 0,5 and 30 m depths. ‘ «

In these two years tho vertical dietribution of the phytoplan— :
kton in the CGdansk Deep area indicated that the depth of 5 m was o
the richest of all, ' .

It may also be mentioned the quuntiuative occurence in both

- the years, of the specles regarded to be the indicator of organic pollu-

tion of sea waters, namely of Hitzchian palea / Bacillariophyceae /.
This species appeared in the Arkona Sea and in the Bornholm Deep _
in August 1972, but in the Gdandsk Deep its presence was noted as late

ag in October that yeor. This fact may serve.to draw a concluslon,

tnat this species gets into the gouthern Ealtic from the western part of
this sea, In 1973 Nitzschia valee was found in the Arkona Sea and '

~ in the Bornholm Deep in July,'In the latter locality’at 10 m depth

it occurred in considerable amount of 150 million cells/mB. The
presence of Nitzochia paleu, however, falled to be noted in the Gdansk
Deep till the end of the, thus it seems to prove the hypothesls

' that this specics comes from the western part of the Baltic together

with the water from there which are containing considerable amounts
of organic pollutans.



Appendix l

Species composition of south Baltic phytoplankton 1n

‘~ uglenineae

Euglena viridis Ehrenb.;_kg{f
Dinoflagellatae_
Ceratium fusus /Ehr. /

‘Geratium tripos /0.F. M./ Nitzach.:”‘
‘Dinophysis acuminata Clap. Lachm.v

Dinophysis acuta Ehre - } ‘ o
Dinophysis norvegica Clap.:Laohm.
Dinophyseis rotundata Clap. Lachm,

Dinophysis ovum Schitt, |
_Gonyaulex triacantha beg..

Gymnodinium rhomboides Schuft.;
Gymnodinium 8D ‘ :
Peridinium breve Paul.
Peridinium catenatum Levander
Peridinium depressum Ball.
Peridinium divergens Ehr.
Peridiniun finlandicum Paul.

Poridinium pellucidum /Bergh/ Schittt.

Poridinium stenli J¥rg.
Peridinium sp. '

Chrysophyceae ¥

Dinobryon balticum /Sohutt./ Lemm.

Silicoflagellatae ;
Ebria $ripartita / Schum./ Lemm;~f‘\

Cvanophycsae -

Anabaena flos-aquae /Lyngb./ Breb, .
Anabaena spiroides Klebh. R
Aphanizomenon flos aquae /L./ Ralfs.
Aphanothece microcopia Nig.
Chroococcus limneticus Lemm,
Gleocapsa minuta /Kftz./ Holl.
Lyngbya bipunctata Lemm.

L&nbgya limnetica Lemm,

1973’*



“Lyngbya sp.

" Merismopedia punctata MeJen S o

' Merismopedia glauca /Ehrenb./ ‘Nage

- Mierocystis ‘

.Nodularia spumigena Merte‘
Oacillatoria ap.‘if ‘

‘Bacillarioggx ge g"

 Achnanﬁhes taeniata Grun,

aeruginosa Kﬁtz. -

Antlnooyclus ehrenbergii Ralfs.’7

Chaetoceros

bf Chastoceros
“'IChaetoceros
;Chaetoceros
‘Chaetoceroa

: Chaetocgros

Chaetoceros
Chaetoceros

;Chaefoceros

Chaetoceros
Chaetoceros
Chaetoceros

‘Chaetoceros

 [‘Asterione11a bleakelyei Smith.‘f o
. Asterionella gracillima / Kantsch./‘-;»

afflnis Laund.ml

‘borealis Bail.»vu‘

brevis Sohﬁtt.;‘
curvisetus 0].:~
debilis Cl.

decipiens Cl,
didymus Ehre

'gracilis Schutt.

holsaticus Schutt. .
1aciniosuskSchutt.‘
pseudocrinitus Ostf,

‘similis Cl..

wighami Bright,

Coscinodiscus granii Goughe
Coacinodiscus 8pe

Cyclotella meneghiniana Ktz
Cyclotella socialis Schiitt.
Cyclotella,stelligera‘CI. Grune
Cynbella proastrata /Berk./ cl.
Diploneis interrupta /Kltz./ Cle

Ditylium brightwelli / West./ Grun,
Epithemia sorox KHtz,

Fragilaria crotonensis Kitt,
Gyrosisma acuminatnm / Kdtz./ Rabenh.

" Molosira nummuloldes /Dillw./ Ag.



Melosira undulata /ehr./ Ktitz,
 Wavicula placentula /Ehr./ Grun.
Navicula spe.

Nitzschia closterium /Ehr./ Smith.
Nitzechia holsatlca Hust,

Nitzschia palea /Kfltz./ Smith.
Nitzschia seriata Cl,

Rhizosolenia alataf. gracillima /Bright./ Cl.
Rhizosolenia fragilissima Berg.
Rhizosolenia setigera Bright.
:Rhoicosphaenia curvota /kHtz./ Grun.
Sceletonema costatum / Greve/ Cla
Synedra ulna /Kitzesch./ Ehr.

Synedra s8pe

Thalassionema
Thalassiosira
Thalagsiosira
Thalagsiosira

nitzschioides Grun.
baltica /Grun./ Ost.
gravida Cl, |
decipiens /Grun. J8rg.

Chlorophyceae

Ankistrodesmus falecatus / Corda/ Ralfs.
Dictyosphaerium ehrenbergianum Naeg.
Dictyospkaerium pulchellum Wood.
Chlorella vulgaris Beyerinok
Kirchneriella obesa /West./ Schm.
Oocystis submarina Lagerh. ‘
Oocystis lacustris Chodat.
Pediastrum boryanum Lemm,

Pediastrum quadricauda /Turp./ Breb.
Trochiscia brachidata / 18b./ Lemm,
Trochiscia clevel Lemm.

Trochiscia multispinosa lioeb./ Lemm,
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