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The investigation on quantitative oeeurrenee of,phytoplankton
. ' ,

öf the southern Baltie started in 1971. The results whieh
, \'1ere' :based 'on' invest:lgatt'on eond~eted dtt.ring four years
allowed, theauthorto deteet. a, elbSe'relation between
the 'quantitative oee~renee' Of,phytoplankton~dthe:' ','

envirc>nmental :a8ents' suehas ~emperat~e; ·sal:l.ni ty"and nutrient
eonterits~ esp~cially thenitrate content: Aceordiilgtogreat

,variab'lit~,of the' Baltie enviro.nrzient the eutriphieation < ' ,,'
. . '.. ' ',' " . . '. ,.. . , '. ".

proeesses' in.,this sea are not typieal •

• . ,The material 'was' taken in ,three southern, Balite regions
lthe Arkona Sea~' BOrnh(üm Deep and Gdatlnk- :Deepl in the
periodfrom Febr~~Y1971 to,No'vember 1974;', ~
This meter'1al was 'divid~d into seasonal groups' theclimatic ".... " ...," .

seaSons ,being, as follows: "
,', February -' Mareh -winter season,. . . ' ,

',April - June " - spring season, ;.
," "JU1y ''';: October - summer, season, and

" September ,- November' - autumn season~
'. ~ . , .,

, The elabor'ation' of quantit~tiva oeeurrenee. of speeies ,based ' .
,üpons'mDpleS triken wi th 5~litre ,','Hydro.;.Bios',' sampler,'

" ';',

at 0 m; 'O~.5 m; 5 xnl 7 ~5 mt ·10 m, ~15 mahd· 20 m dep.ths: "
.- .-

iud
Thünen



The ce11 numbern of Palt.cul~r opecioo ware cOW1tod by ,
',' " , ",',',' ,

meuns of 0.100 ml-cylindric cells in, 0. reverse UtormUhl s
microsco~o~ 'Tl.1e'cell c~efficientJiX/'fer tho oronploo'worked
on amoW1ted to 8 400~ In ench col1' 20 fiolds' of vision
v/ore c.ounted~'

Qualit~tive c'oinpo'siti6n' of' phytoplankton for tho yoars
'tlnder conslderat1 on' has been'pr~sented'in thec~ntribution
ofM~ BorYf3iak: I'QuB.1it~tive' changes in thecomposition
or the'ph~toplankton'against the hydrological background

'for 1971- :1974 ,. ~', "',"

:, E~~~~i~_2!_!~!~~~!S~~!2u

'The predominat role aB regards 'the number of plant cello '
per·1 m~, 'Cf water ,', was play'ed'by ,the' group of Chloroph'yceae ~

, though'w:l'th respe6t ,t~tlie numb'ar ',of',species 'i:twas not tho"
first'ofthe,ra,nge'as,it ccunted Only27sp~~ies~ The quantita
ti'va prep'ondercmce Cf,' this group~ however~' was 0. substancial '
one;':since' orieof'the Ohlorophyceae' species, ~amelY Kirchne
rie'11a, cbesa' oocur:r'ed in mas duririg all ,the four years'
cf' obse~:väticns ' in ,,' al1' the ~eas" investigated~'
Th,e nextplace ~s r~gel-dsth~':nUJIiber of cells beloned to the
group of Oyanopliyceae"/20' specles/'l\licroc;ystis aeruginosa
b~lng' the:' speoies whirih occurred i:n mass in öäratin- '-"':

, vegetatio~ seascns~ , , ' ' ',,' .

Bacil1ar~ophyceae, were considered to be the; ~hird group~ "
, In this group~:,which was therichest in species /67 specios/,:
the; quantitat!vely pretiaili~' species varied in rospect, ' "

of number ofoells accord1ngly to region~ vegetation season
.. --' . ..' ~ -..., - . ..' , '. . .
and water depth.. Here belonged: 'Sceletonemacostatum,
C;yclotella nieneghiniana, C~i§telli€iera; Thalassiosira
decipiens; Chaetoceros·' wighSlIli, Actinoc;yclus· ehrenbergi,
Coscinodiscus-granii~ ,

;i-~-:-R~-;~;Z~-;h;;:-R-:-;;diUS'Of th~ 'field cf the'cell
. .'. · , 'r == radius of the field of vision of tho

, . . microscope' /after K~Starmach, 1955/

.,
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Quantitative occurrence '~f 'KirchIieriel1a:obesn
, ..--_ ..._---...---------------....._----------------
,DUring "the" fou~'year perfod', of investig~tion ~o 'peaks
of, ,·o~ctri:-,i.ence of this s'p~cies wefe'noted tot'ak~ place in '
til~')~~I'k~n'aSea /rig., 1/;" Th:e first"o:f" them'was' i~ M~ch'
'19'71' ~:lhe~ the' nunfb'e~ 'of~eli~,of: thi.~'plarit ' amoimted to more
tha.b. 3,'x 109/m3 ,. th'e ether peak: f~ll on'March ~ ,April:', , ,,' ,
'197~~ ;~'~c~edirigth~'value ,'Of ,7 ;,5'x'1o~/m3 ~ , In:1972:and." ,

, ' 1973 Icirchneriell'a' obe's~ 'öc'curred, in quantit'1e.s .'express~d
in', numbot's ef,- about 500';'600: x~1'06.· celis/m.? ~ In' the ,a..:re'a
cf the' Bornholm DeoP'/Fig~:2/'th~'riuml)er: of the cella' '"
6ftW.b '~pecies 11'a's, iridre~8ed:':since' 1972~",in 1973 there' , ' ,
\,/ore:'poaks of quantit~:.one.in<rtin~' wlth' over3, X'109, cel1s/~3~
Mathor '~i~ August with 1. 7:x '109,' 'cellfVm3~ In" the" ,,' _.-
mewlti~e:" 1;'e~~in JUly•. tho'~ri~bo~' ~f, K1rchneri~lla"6besa
celiriciropped,t~ about 50Ö'x:106/m3~>",.. ,' '~:'~,' -:~',,-,

'. Tho' h:lghest number of6ells' of tw.s specles in th:e Bornholm '
rie~p~' 'he~ev~r was 'noted -::in,:197W:', On 'tUrn ofMarch :th~ ,
ni.unbe~ of cells/m3 amounted to'over 3,5 x 109• thus' consti;"

'tuing an, analog~'1n ' gu'anti tativa·. occurrerice. of' this. 'specieo,
betweo~ the,Ar'kona Bea and the; BornholmDeep .in 197Jl. ",' "

sinco':1n' the" same year~d 'at the 's'ame': time /i~~e'~ ~,in March
and .April/ in both of. these regions 'the' hi~host numbero '
~fKi:r'chneriella obesa cells ,were f~und~ th~ugh in tho
Arkana Sen the number in question was:abouttwo timeo'ao

, e;reata.~in the Bornholm Deop~ In the ,Gdansk Doop tho
ubbvo opecieo' re'ached 0. recordnumber cf cellö/m', as ..

. compared with the:oth"er "two regions during 'the'four yoo;rs '

. concerend /I!~i~~ 3/~.. " "
In 1971, during March dnd April the.' number 01' Kirchneriella
OhcDa collo/m'? wD.s·relatively omall ~ .. amcuntin€f t6' about· ..
J~,5X106iir;, May 1972it was not higher than 1,7 ;X'109 ;
in Apl'il1973 thc number in que'otion ,was a;Lre~dyao ,high'

WJ ovo},' "15 x '109 , thusconotituing arecord value in compa-
I
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r~'Don 'n~~ :,oill~','wi ththe ::other' spoc1eo b~tals,o vJith ,tho'
,othor., r'ogions of', occW;renc'o, nil ovo'r: thc' invost.1gation
p~riod,'or rour ,y,eo.rs~· :.,~" ' ',' ,,; ,.' , ,

In JUly'1974', the 'cell.nwnber of K:i.rchneriell~ obenD. in 'tho
·Gdansk,Doep:'exceeded. ?~5 x 109/m3~ ':Th1s'.valuo;"approximated

,'tho "analogus" one 'obta1nedfor.the Arkon~ Sea.·f'or th~ same '
, . yea.r.~974 .. thbugh,·.·th~ ,tim~ .of,'.the y~k'''';as'not tha same in .

" both'the, o~sesl'in:bie,"Arko~a'Se~itwar March -' /.pril;·' ':,
,',' ~/he~~ iri .. the.' Gdailsk Deap: the pe:ak: occurred in June andJuli~'

, ·'The, investigat:lon .re~ealed the ve~yveg'et~tion'~eason , '
: Ithe seas6n w:tth"maxlriiuni'riumber of ,cellsim31. f~r Kirchn~ririlln'
'.'6bes~ ,.. 't6 be',':the'"wihte'r~spr;1'ne;s~a~~n'-;i;e:;M~ch; April .une!'. '
;Ma;/,'r~~iU:ci.less: on 't'hi3",r'egiori~ ~In·.' one'. ö~se: oiüy another seaoon
. o.r\mass 'app'earencie','of"this,' speci~s ~a~n~tö'd, n~mely June 1971,.

. inth'e Gdan~ic Deep:' '.:':. " ,"":,': '" " " ,,', .: ' ,

, ,.' ':'~h~" ~~;~h 'h~ ~h~~h the:~ost ~~erous occurrence of,
Kir~hne;ieilk~besa"was'obs'erved 'in',particular years dif1'e~'en'd
:rr'om:~:on.·region'to: anot~er~'" '. ,f.' " '. .

" ...... 1... ....... . >••• , •••

',' f?ummarisiDg' the results. of investigation on mass occurrence
of' Kirc}Ui~riellaobesa',s'pecies',i~ :'the 'southern BaItic' form ':
the: ~~a s~f~de·.d6wn-to 20 m,~epth 1t ,may be sldd ,thatonl~ ,
in the' adansk :Oeep t11'e' mas~,' occurronce ~a.sobscrved,nt ,th~

, ,s~a :sUr:fa.ce.wh~reas, elsewhere, th'e,depths'of mass' occurronoe
mark~:dl:Ydifferedfrom' ~e~ to ~ear 'o's~ill~ti~gbet\'lOon

, o~'.5 and 20' m depth'~; , .' " ' , '
,", • •••• •• I"

~' .
•

•
Quan'tita'tlve 'occurrence cf Mircoc';ya'tls 'aerugino'su" '. "

. ra ..... ~_ ... ':"~- ~ - ....__ ~ -~. -~ ..... ,...._i"'-,.,... __ ,..,-.r' ..... ,.. ..... -_ ---- .... ,....... ,",'. ,.' '.,,- .... '~ .. " .

This species, .. the some as the.one discussed'· o.'buvo, waS charnc-
terized', by' 'a mafia, and systematic occUrr~n~e"especially in tilt3 .

~~~er s~a~~~:·· The p~esen~e C?~ th1s speci~s was o'bse~vcd in'
~all the investigated regions~

'. '

Thusin tbe Arkona:Sea' the celln:U~ber per 1 l:l' cf thiß

speciOD'in-Soptember-1971"/Fig~1//thc occurrollce lW:J oru:,Y ,
been' observed s1n~e thisinotinthl ,oxcecdcd i.,50' x 106 • " , ' , t
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Fig. 4.The quantitative distribution of Bacillariophyceae
in Arkona Deep.

" . - ~ -.' '," ..- .-- ._. "'--~

1 - Actinocyelus ehrenbergi
2/-"Seeletonema costatum
J - Chaetoeeros w1gb.mi
4 - Chaetoeeros boreal!.

/'

5 - Seeletonema e08tatum
6 - C1clotella menegh1n1ana
7 - Nitzaebia pale.

.' ,

~ ,- J.et1nocy:clus ehrenbe:r'oi ,
9 ~ Chaetoceros boreal1s

10 - Cyclotella meneghiniana
11 - Rhizosoleniatragilissima

, . .' . . '-

12 - Äetinocyclus ehrenbergi
13 -Cyclotellamelo'siroides

, , 14 - Cyclotella stelligera

- ...

----------_.._----_-._-~_.,-_.~_., ''------..

.'
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Fig. 5. The quantitative distribution of Bacillariophyceae
in Bornholm Deep.

7 - Actinocyclus enrenbergi
8 - Chaetoceros borealis
9 -Cyclotella meneghiniana

10 - Coscinodiscusgranii
11 - Melosira nummuloides
12 - Cyclotella stelligp.ra
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- Fig. 6. The quantitative distribution cf Bacillariophyceae
in GdariakDeep.

1 ~ Aciinocyclus .hrenbergi
2 Thalassiosira deciplens
J - Chaetoeercs wighami
~ - Coscinodiscue granii

5 - ~ •

6 • •
1 - Sceletcnema coatatum
o - Diatoza elongatum
9 - Cyclotella ~enegr~n~ana

10 _ tt ~

-e

11;- Cyelciella meneghin1ana
12 - Coscinodiscus granii
1) - Aetinoc1clus ehrenbergi
14 - Seel.tensIDs costatum

15 - • •
16 - Coacinodiscus granii
17 - Sceletonema cost&tu=

18 - • •
19 - Cyelotella stelligera
20 - Sceletcne:a ccs~atuo

..
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TheDeep Gdansk /Fig. ·31 was found·to be the richest

in theMicrooystio"aeruginosa species /the same as.in
Ki~chneriella obesa!of all, the regions -investigated::'

. The '-JIlaSS~ occurf\enöe~ of Microcysti's aeruginD~oWas noted" .
without excoption in Jui~ ~rAugust: In 1971 1~3X 109 .cells/m3

were courited. there~ .In 1972 the ce11 riumber,increased up to -
2 2 109/ 3 ,.; ,
"x m .' " . .

In 1973 it'amounted.to .1;8 x 109 and in 1974 it was re1atively
the lowest one ~s i t equ'8J.ed 1,25 x 109Im3 ~·

Microc:ystisaeruginosa is peculiar by i ts eapaci ty to
musSdevelopment-bot~~uttheverysea surface and in d~er

water 1ayers.
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Quantitativo occurronco cf certain:spocies from the group
of Daciliarioph;ycoo.e o' .,,'" ~ .. , "..' • -' , .. ' ..

. ' .... -. ,~, "" _ ... r •• '.· ., • .. •

Tllio group·was the mostnumerous as rogards thenumborof
, •••• l •

spocios which amountod to· 69•.. '
· Q,ucmtitntive 'distribution of particular, spoc:i.es of: this '
, groupallows us to s~;that certai~ ofthoI:1 ooou.rred in

, ' ' ~ ,., . . " , " . ',.

· mass and thon disappeared aooording, to vogetation. soas'on,
region of. oocur~enoeand depth·of.water·being.6fterwards·.
displaced b~ oth~r plant'· ri'peoies~ '.. ;' ..' .
~ ". .' " . ,

,,'In F1gs~ .4~5;'6 aro: presonted the -quantito.ties 'of
. particui~ species whf6h w~~edo~inat1Dg .'d~wn 'to" 20 m· •.

depth in regions inv;e~tigat~d~ . .'. ......
" ,.'. . . , "

.• Thus in,.the' Arkona Bea the .general 'quantity of,)diatoms .
. during. the'pori'od·:t:rC?m ,1971 :do 1974·'was decidediy fes~" .

, .' oemparedwith otherph,~topl8.nkton·.Bpacies~.Tbo 'relatiy,ely .
h,ighest ,qUWitÜ7~.'of diatoms, was' f:~'ünd~ in '1973, 'i{s thair
number:, then .amoUnted'to .450: ~ .10~" o'ells/m3 ~r, This nUmber

'referr~ci"t~ O:iol'otelia ~ene6bini8ne,'~ The"next pi.ace' as
'regarde.the ,oell:nwnbör" at·~tho '. same' t:tme· belongod to:; . ~ , :' .

•. Rhizos'ol'~n1afragiliahimn ./.425 ·x,.·106/m3;~I"In.1974 'the .:..:.
'd1atom·~/Oyolotelle.stellige~ai.;were less':numero'u~' ~s the',
'~ax:i.mum·oeil 'number ,~~s OnlY 400 x;10~/m3~' ~he :yo'~s: ".: '

< 1971'. and,'1972 ware Ül r:espect .of.'q~~tiVatlva oocUrrenc·e:.
, cf dia.tollls' rather simi'l~ but the 'time "of th~ir I:1~im\l%D,: '
': ooctir~ence, wa's' different. 1n'1971it' w~j.mrch ~d: 1D'-

" '1972 ~ JUi~~ ·thusinboth:tho.~ee:rsthe~e,'~e~e:"two','
.. different species·m~ki~··~pthe m~mcu'in1971·th~re
.' was··a· typica.ll~· ~/:i.nt~~ speoiea' Ohaeto~ar~a ~iißhWi '~e.nd·
'. in 1972 ~ ..~ ·typi~aliy 'summer' apooias' Ojclöt'ellßmanef5hiniaxiß~
, In .the 'Arkona se'a. ·the' depth ~ of'- the' I:1aximum'.ocourrence :, _..
ofdiatomsdifferedin con6~outi~e~$ars,.but8J.i'ot'tha , .
peakfJ.appear~d of' depths' which did' not ~x~eed 10m~ 1t:
maj generallybe.said,thatin the ~1nter p~r1od th~'gr~atest
density'ot: plentaella was"ob6e~vednoarer.tothe Bea .

· Bur!ace:: .

•

•
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Fig. 1. The quantitati7e changes of phytoplankton
in Arkona Deep.
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Fig. 2. The quantitative changes ofphytoplankton
in Bornholm Deep.
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In the region of the Bornhohl Doop tho nwnbor of diatom colls
Vlan noto.uly higher /fiG~ 5/ an comparcd vii th tho.t of tho Arkonli

soo., thouGh o.s comparcd with thc othor plankton plunto of'thc
" ,

Hornholra Docpthis nUl:lbor wao I01flCr c.xcept for 1972. Thc
muximum,occurroncc of dio.toms in this region waS noted in
1972, whentwo quantitativo poalw wero rccorded: :in March,
with Scolotonemn cootatum,1,3 x 109 cello/rn' nnd in J~uot
- \"/i t l l C;yclotolla meneghiniana 1,6 x 109 cello/rn'.

In 1973.the numbor of dintotl cello in thc BorDholm Deop
üid not' oxcood 550 x 106/rn', thc concerned o1'ocioo boing"
C;yclotellu monoghininna in oummer. In Aguot 197'~ i t was
Cyclotolla otelligor.o. thOot'rcachod the numbor of 1,4 x 109

collo/m3• Thouppear'ence of thio opecioo at thiu time in' ouch
u quanti ty proved that Cyclotelln stelligorn in 197'. found
favouruble conditions to thrive in tho, wootern rogions of tho
oouthcrn Baltic Sone
During the investigation time tho deptho of maximum occurronce
cf diatomo in the Bornholm'Do~p ranged from 7,5 to 20 m.

"
. In theGdansk DooE the dintoms occu=rod in greateot

qUOllti tieo 0.0" comparedvlith the ,other area.s und all cvor tho
four year poriod under cono~deration~

In April 1971 /Fig~6/ a maso occurronco /o.bout '~,5 x 109

. cello/m3 of Thalasoiosira decipions was; obsorved. In '1972 the
munbor of diiltom' collo' didllot'~oxceed 650 x 106/m3 •

, , ,

'rVIO upecies c ontributed to thisvalue: in Ltuy i t \'laO
DJatomu olollfjntu und in Auguot - O;yclotella monef:jhiniano~

In 1973 .thoro wos the highe~t numberof diutomcello/m3
,comparod with the r.omaining threo years of inveotigation~

In April Scelotonoma cootatum wao oxtromely numorouo /6,6 x 109

celln/m3/~ In 1974"'the quantitative peak of diatom occurl'ence
o.Pl)oarod in Juno wi th. Scoletonema cosbltum reaching
u vo.iuo 01' 2,5 x 109 cells/m3~In-Aug~~f tho oomo ;YOti1:

u mUDD ocourronce of Cyclotella'stollisera was noted there
un \'1011 UfJ in' tho othcr BaItic regione;' Tho co11 numbor .
nUowlte<l thon to 2 x 109/m3 honce a conclusion could 'be drown

Lbu\.; I.;ho bloom of thio.opocieo took pluco also in thc
uo.tJtürn part of the uooo~
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Tho doptbo at whieh diatomcella in,the 'Gdansk Doop,
oeourr~dmost numerouslydiff~~od ao~ord1Dg to vogotation
oOD.oon~ In 'spring the diatom maxime. ooouredat dopths from '
0,5to 15 m; whoroas insucmo~ the ,diatom8~~~emost'numo~ouri
at 10 m dopth~,

-Thoapoeies of the group of' Baoillariophyceae"Dh~wedfollo\7ing
pattern of' oecurrencel' tho"most, n~erouso'pocies in:the spring,_
in almost 0.11 the 'invii3stigated area.B"'~as 'Scoletonema' ~ostirtUm~:
in summe~~ it ~e.s Oyclotella meneShini~a.excoptfor 1974; ,
when' thio Bpeci~s was'd1splaoad'by~dYClotella'steiii6era~ ,

In 'aut~:the '~ost nume;ou~ spec~~were'fo~d to be Actino-
.' '.' " ..

c:yeluo' ehrenbergi~., anp. Ooseinodiscus grani,...·
In-different regions the max1ma of-occUr~onee of'diatomßfell'

, on: different' years~ Thus' in, the Ar'kona S~athe' 'quantity' p~aks
were not~'d in 1973 'an'd 1974~. IIl'the 'Bornh~im'DeepThoy happend

., • " • -. ,. .! . .• " ." . .#. ~. ... ,. , '.'. ,.. . .

in 1972 .-end ,1974.' and in the, Gdansk Deop the '~ears most rieh
in diatoms wero 1971 and, 1973:

Dfscussion

.'

The'r~~uits' of quantitative B.zlalysia of the phytoplankton
'oocurrence in 'the .regionswhieh' wore" different in respeot of

, hydrologie conditions during tho investlgation time 1971-1974
, allowed the' author to draw oncemor~ a concluaio~about a closo .

. . "","

relation existing batween'phytoplankton4evolopment:andhydro-
iogio factors s~oh aB temperature ; ~ali:m.ty ~d nutrient " .'
content ofwater ja~p~oielly thc' nitrO:t'e eontont/ at doptho
under considerationi'All thequantity peaks attained by parti';'

, .\" .

oularspeeies were found to.be due to propitious conditions o:f
the enviro~ent~ The'maximum development as wellparticular
speoies 0.8 of oertai~phytopl~kton'groupsresultod from tho
ufltually favourable eonditions. "

~ regions with relativoly high wator temepruturoo
during the whole y~ar; and therethe salinitywas rolutively
low and thc nu1iricnt oontent higher,than olso\'lhore in tho

t
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DalUc nn'p~ciall;y duo' :fOl' oxumplo in tho ,Goo.lwlc Doop n Vor;y
lar~o incr.oano in' quunti ty of frooh-wntor Ilhytoplankton "

, ~ '", .", . '\

u!)ccicn \'lns obner\"ed, wheroao thc Dpocien typical forbracldnh
'VlD.tor did dev'olop in lODner degroo~

, ,

The:reverDeho.ppened'·inregio~D whore the relatively ault
~'lUtor' dorivinß .frbm inflUxeS~f the Nort Seuentorod the ;'.
Bnltic in tho first place, ':i.:~~l,· 1nthe Arkona. S~a 'und th0Il:

, in' tho Dornholm Doop~,Thcse influxos thougn 'curryi:n.f c'crtain
am~unts"of:nutrfentsdisturbed"tho environment' 0.0 r~gards ',"
tomp~r~ture ~d'salinit;'~'arid,'the erfectof this proc'ess was
quito:,nogo.ti~Ö for til~·phyto.Planktondevelopnlont tlspociDJ.lY .

"tilat ~f ,the fresh":'water' spce1eo;' '

, :~ cönneet~on' \Vi~h-:thiS \;~l:~bilitYOf the environment
oaeli'region s.b.~uld'soparatelYbe analysed. sineceaehof tl{oDl
exhibitsits partieiüaf charact'or~' "

, . - '. .~ ..

':', . ,Takirtg into' consideration thc hyd.rOlogi'~. eonditions
/FllarskL72, 7,,'?~ Po.stuszak 7,,74, Glowinska 19751 togcther

. withtlle per'iods cf mass' d~ve'lopment,~f'phytoplankton in:" ,
th~ 'Arkona :Sea ,in 197,11t oould. bO f oundthat .. in opite 'of. .
~urfacc temperature,VJhich. in" lßo.r~h:'oi' that 'year '~ms 'the
lowest 'dtU-in8 thc ~/hole" po'riod of inv~stig~tion /amounting to .
about ,1~O/ the phytoplBnkton:thero. ~va6 rathe'r rieh )Fig~1 '
and '4/~ 'This hieh~numb'cr ~f' 'phyt,o.Plo.nkto~.oelis/m3 wao'prob'abl;y

. due greatconc'ontrutions' of nl'trogen eom'pounda~ Thero ure no ,,'
data'about .c:utrients fbr lIIarch ,1971 but tlio 'fact': that aslatc
,as.insu.rrun~r. ~hen tlle demundfor nut~fents byph~toplankton'

• ".' ',' . 'l. .~ ',' -,,' '. . _ "-. • . ~

was covercd, stillrcmaind ovor 0. eonsiderable,amount of', ' ,
~utri~nt .:. ab~ut 1~8. ug-at 'N/1/:' In winter' menthsof 1971 '

, the' maximum 'number of diatom c''olls/m' ~as found in the' Arkona
Sea: In Aprll"with the grovdn8tomper'atU:t'e. of,'ourface v;ater~~'
a specieo of Chloryphycee.c'; i:'o:, Kirchneriella obasa ~occurred .
in~urge':quan:tity: 'In 197~ 0.' strong influx of--tho lTOrth,Sea
water'into tho Baltic took placo bringing with 0. very low

, .

, ..



l ~,

10

liOllill0l.·riliury, hunce II docrouno'Jn 't;llO' qUlllltity of Chlorophycou.o,
, V/llOrou~" tho llllI:Il)Ur', ur rJiutom c0110/II1' rono 'in clitarioon

'\'Iith 19'/1. In sumIIlor thoro' wnS oboor~od an Incroaoo in '
:quunti ty of CYrulophycouo col10. In 19'13' d' consplcuouo '
ill~ron[Je in Ilumber or plnnkton,colls LW' comparotl witll 1972,
wnD' evidont~, 'l'ho, yo~ 197.3 onov,ocl , tcmporal;uroo docidedly,
llighor than pl'oviouo yoaro /tho' winliol' tOlnllcruturo mirumum

, ' " 0' ' '," . .'. '
;. mnounted to .3-'1 C. Aloo ,tho nitrogon content; of water WeS hiC;h

, /.3. um-ut lI/i in Il'obrtilu.';y/.' 'rh~so 1'll~oUr'o.bl'e oondi tions of,'
''', .. . ,. ". , '

onvironment found their reflox in quW!tito.tivo occurronca,of
phytoplo.nkton~ In 1971• tho nwnbor of Kirchneriolla, obesa,
oOlls/m3 in, tho Ark~:ma: .son apponrod to be' lilio 'gl.'outost 'us •

'wi tl~ proooding tliereo' yoars~In that :>,oar tho, vrator, ,tol.llpora-
" , , 0' , " ,'.. '

ture in early 0pl'ing wao. only by about, ,1 0 lower than' in'
,1973 wllicil \vuo,thowarmer in tliio ros'poct~ In,19'71• the 'top
wator"layer ,of tl~e sea ullderwe:nt consid~rnblo tli.ough olll;y
IbolD. di'splacemont 'renulting innlltable ,:rertil.ization of the
el1Vi~önmont'pr'eviousl~ iiripoVel.'i~lled~ 'rho'oo, condi tiona br~ught
a mau~: occurren'ce~ ~f', Klrchneriella obe'sa andalso a' considera

':'ble 'dovelopmellt of d1atoms; Booause thöre ~e. ulWuff'icient '
}. .,'.

, hydrologie'al data 1'01' ,1971, the correlation betWoen '
, environmentui,conditions and'quantitative distribution
, of 1>hytoplank1iOn in the: Bornholm Decip will onl;y be' o'onsidored
since1972~' '" ' ,

~ -: ~

The influx of' the 'North Sea' water in 19'/2, was extremel;y
, ,strong~ rt caus~d an' ulüift' of deep watorstricllin nut~ients;
,"nOtll'Ol' t~ the surf'ac~~'The ef'feot. ofthis U!>li:ft. in th~

. " ~ ., . , " '

': Bornholm Deep area was a very rich ocourrenoe of all phyto-'
, : pl~lkton g~~UpS~ ~a~iil~ioI>h:y~euo, i'or exumple, revoaled'

two quanti tative pealw' in thia year /Figa~2 und 5/. In the
rolativoly ver;y" ~ro;m ';year19'12 th~~ ßurfa~esalinitywaS, '

~ .. ".' • ." .1 ~ , , ' • • • ,-

ratho'r high.. , 'Tho nitrogen nutr~ont content of thetop '\Vater

'lu;or Md not e'xceed '2 Uß-ut"/1. tho ph'o,sphato content'\the~e
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Omountod, ~o.a:bout 0~5 ag-at P/1 ~ The rathor nigh \Vater
tompcr~'turo,f'av.oured,quanti tative developmont' 01' phyto-

, .. plankton,. espociallJ' tbat 01' Chlorophyceae and' Cyonophycoao;
:":heroas tho,:small' nitrogen contont' ohecked thc devolopment
, 01'. diatoms:' !n- rcmarkablo degroe ~ In 1974"when during the '

, :' oprir~ omoe bUlk" of.' surfaco' water 'with high nutriont:', .
" co'nt~ntUnaerwent local' tlovements 'along the, stretch from,
:;\leot' 'to"the Bor~olm Deo'p~ u notable quantitative iiJ.croano
':'in ~l;ytoplanktOll,was öbDorvod, ospociallJ' a~the spOCics'" :
, ,from' tho ,gr~tip' of' Chlorophycoae wld Bacillnri~phyceb.ewere"
,dohco~'ncd:' 'Tho' Gdansk Doop region, diotinctly' diff'orod, in,

, " rospoct()f'ph~topiunkton,'qUUntition ,form tho remuining ' ..
l'cgions ,of ,the oouthet>n 'Bultic;Dtiring:the 'I- yeur'period '
,,thc ,gro'at'est:phytoplankton qUo.zltltloo'woro foun(l to oc'cur' :,
oven nare IFigs~3 and 6/: This wa.s .the 'result 01' ,'tho rolu":" ': ."

,tivelJ' hi~hest surfaco tomperature, ",lowest surface' ~alil1.ity," "
~d,highest'llutrieiltcontents' of, waters '/~~peoiully" nitr~t~·

. ;, content/duoto thc rlver' 'yiate~ disoharge IAndruiewioz '7'J./:
,According to Polis :research. ~n' quantitative 'distributiorl 01"
• ,. ". • I . I '. ", ! ~,~ . '. .' '.}', . " .

" . ni tr.ut'o for 1971-1974, thc omount' 01' this nutrient z:evealed
a trend to 'inoreas'e tl11 1974:' The quantitätivo poale oi·this·
yo'nrwus' aohigh' as 1,08 mgi1~ These inoreaoed' ~o~t~ ~f "

:. ,'11itrute, as vlell'ao;high temperaturoof: surfaoe ,·iator' in 1973',·
:rairl'y cor~esponded:.Vlithamounts';'oi'phytoPlanktön.Ail ·~ilO·'

: {Sroups ot'"phytoplankton reached in that: year extrcmoiy,high ,
numllors "cf', 6e;tls .per l' m~~ ~, ,,' ,

,', ... Sumrai~.up· the re~ults obtained at ,quantitative, stuuy ,01"

: distribution· 01' the southern Balite phytoplankton 1'01' tho.
n~riod 1971-197'~" i t 'maybesaid "that' the, eutrophiooti'ort of '.
'wators' 'ixi the'area oono~rondwa;not tYl)io~. Theoa~oe'.'of,,' , .
this, ovent~shoUld be; oonsidered ,tl~e above de~oribed variability

'01' mUl'!no environment:'.

.. j
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