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The investigation 'on quantitative occurrence of,'ph~to'plankton

Cf the, south~rn Baiticst~ted in 1971~'The ,resultswhich
were' ,based'on investigation cond~cted dui;ing four ~ears'
allowed the author, to deteet a clos~' rel~tion 'between : ..
t11e '"quantitative occurrence' of 'ph~toplanktona.nd the "
". ",.. .,' .' > ••••• "

environmentB.1.agents' such'as, -t;emperature; salinity,and nutrient I
.. ,', ',' ",', .,' " ". " ,t

,contents, especiall~ the nitrate content. Aocording to: great "
" var.:labi1ty,'of ,the' Baltic env.1roIUIient' the eutriphication ;

• 1 ':' • ,.... .-. -. I

p,rocesses: in this bea are not t~pical.'

M~~tLef~2:~~~h2~2!_!E!22.~!gg~!.2.h'

,The 'materiai,was taken'in,three'southernBalitc'regions
'/theh;kona S'ea~B9J.'nholm'Deep'axld Gda6:sk- Deepliri' the, "
, period<fromFebru~y1971' to,November 1974; '~ ,

This :meter'ial' was', divid~d into seasonal groups the climatic .. , . . ", .

seasons, being, as folIows: ,
~~bruary. - March - winter season",

'. .".'
"April, ..;. June '. ':"" spring s~ason,

, 'JUJ.y - Oatober " . -, summer, season, ,and ,"
,.j '. ..... '... ' • :

Soptember,,:,,,,.November ..;. autumn season.

.~ ..."

Th'e elabor'ation of quantitative oceurrence of species :based "
,üpon s'amples 'taken wi th 5~litre ','Hydro-Bios'.' ~ampler, " .

at 0 rn; O,5m; 5 m; ?~5 m; 10 ml'~15 m"'aild 20 mdepths~,
",

...

..
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. The cell numbers of protLculo.r .,13pocioo woro countod b;y ,
, ". ! • .,

meano of' 0. 100 ml-eylindric colla in 0. reV01'l30 Utorml5hl s ,
microscopo~ The' cell'coefficiont ~/, for the ~omPloo'workod:,
onam~unt'ed to' 8 400: In euch c'oll'20 fiolds of violon

, were. oountod~,' ',: ',,' . '". . , .',
Qualitntive composition of phytoplankton for tho yonro

'under c'onsideratiimhas be'en pr~sonted'in tho c~'ntribution
'. of M~' Borysiak: ','Quali tat!ve' ch~ges in tho eomponi tion

, or: the 'ph~toPlankton'8.g'ainst :,the' hydrologienl background,
"for '1971' ~ ,'1974 ,,~', . '" " '. . ,

,

" g2~!!!~~~2!_!~Y22~!5!!~:h2~ /,'

Tho predominat,role aB reg~ds"the 'numberof plant cells
"per 1 m3 ,of water"was.plaYod',bY,the' groul' of Chlorol'h'yceae~

though with r~sp'ect ,t~,the numb'er ·of .sl'eciesitwas not the,
first of the.,'range"as:it countedOnly 27 sl'e~ies: The 'quantita
tiv~ preponderarice ofthiagroup~ however, was a substan~ial
one;'sincie :oneof ,thc Chlorophyceae' species,. namely Kirchne-,
riella,<?besa,oocur:r~dinmas~duringallthefour years '
,of' observ~tions in' 8J.l the areas investigated:

: Th.e ' next p'lac~ ~s. regärds" th~~ number ofoells belo.ned to the
'~r?u1' of Oyano1'hyceae '/2.0' s1'ec1es/, Microc;ystis' aeruginosa
being: the'· s1'ec:f.es which 'occurred in mass in' cäratin - , ...~.
vegetatiori. seasons~ .' .' .. . ,

Bacillariophycea~ were c~nsidered to be thethird groul'~ "
In,this group~·..which was the 'richestin s1'ecies./67 s1'eciesl
the'quantitatively'pr~"ailingspe~iesv~ied in ~espeot· 
of number of cells accordinglyto region~ vegetation' season
Md water d~Ptb.~ HeX:e be1'~nged:. Soeletonema costatum;
04'0101;ella meneghiniana, ' C:ijtEHligera~ Thalassiosira
declpieris~ Chaetoceroswighami, Actinoc4'clus ehrenbersi,
Coscinodisous~granii.

\~_""':"_---~-";'--i---"'';:';;''''~~---- . "
, xl K = R, l r I" where' R =radius of the, field of tho' ce11

, r =radius of thci field of vision'of tho
_·microscope /after K.Starmach, 19551

•
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Durinß'tho' four:yerir pori0cl' of investlgation, t~o 'peaks
Of..·occurronce' ofthis species VlefEl.notedtotak~'place in
thoAt'korm Soa I:dg~ .1/;:The:first·,ofthe~was' i~ Ma:I-ch'

"19'71 ,,:,ho';' the ~ numb~~'of'~eli~,of· this'plant' amounted -Co more
:thful3:;X 109/m3, th:eother, peak feil' on 'March ~April'

: , '.197J~" $xceecling'th~' 'value:of.7 ~5, x'109/m3 ~ ,In ;1972, and '. ,
," 1973:Ici~chneriell~'obesa 'oc~urrod,inqUantitie'S o~press~d'

: in' nu'fIbers' or-about, 500';'6ÖO.:x'106~celis/m3 ~.: Inthe~ are'a .
ofthe' B~rnholm Deep /:Fig~ 2/.th~ riurober, of thec~lls '
of·thi~ 'opec'ies' lias. iricrea'sed: 'sinc'e':,1972~":In:1973 th~re . "
worep.eaks 'of ,quantitY:·.~he,in' June"wl th ove~'3 x.. 109., cello;~~;
anothor .:. in ,'AugU:st"Vith 1,7,x109:celis/IIl~~ In the '."" .... " -,
mcanti~o:, . i~'e~ ,'in jui:y; ·the·n~be{~f.K1rchneri~11a"~beka' ,"

, c'ello .dr'opped t~ abo~t, 500'x;106/m3~.... ~..:.~ :.~ , - .-'-.

'Tho highestntimber bf'~e11s of, thiso.species in'the Bornho1m
.rie~p ~ 'however wa~'noted ::in~: 1974'~'.On' turn' of' M~chth~ '.: . ;,' ,~'

number of cello/m3 ' amotinted to ov~r 3~5 Je '109 ~ thus 'consti- .
tuing an' analogy :in .quantitative .ocoUrr,ence'. of thio'op'ecies
between:theArkona Sea'and,the"Bornholm,'rie~pin' 1974" .
sincc'in:: tho same :year ~d'at the same: time /i:~e~ ~'in March
Und April/,in both oftheoe' regions 'the highe~t .numbero ,,~

cf Kil'chneriolla obesacells...weref~und~. thoughinthe
Arkona Sea tho,numberin queotion was.abouttwo times as·
great UD in the Bornholm Deep~' In the Gda.dsk Deep the
ubovo Dpo~ioo'rehched a record'number,of cellö/m3.ao,

I , '. , ,'.,

compured with the. oth'er,two reg'ions during the'four youro

. concerend /Fi~~ 3/~. ' .
In 1971, during r.tarch and April the number of Kirchneriellu

'OhcDa ccllo/m3 was 'reintiv<Ü:Y oma11, amounting' to"about' -',
L~,5 x 10E?; inf,lay1972 it was n'ot highe; than 1,7'X'1'09 ;
in April 1973 thc number inqueotion waD . alr~ad;y 0.0 high

w] OVÜl' '15 x :109 , thuo conoti tuing arecord value in compa-
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riD'~n 'not','onl~'Vii th· the other s1'ocioo 'but .also \'1i th tho
'othor. .. ~'cgions cf. occu.:rron~'e" ai10v~r;' th~' invoDtlgation
~p~riod'of.'four jeärs~': . '.' :':., .. '....., . 0'" '.' • "

. ,- '... :. ' . ," ~: .. . ,." . ' . ". ' .

In Ju1y::1974, thece11.number of,Kirchnerie11a obena in tho
:'Gdansk.Doep ,')ex'ceeded': 7~5' x 109/m3~ ':Th1s',valuc-apprOximated

" ..,' .. .- ."'. ~~, .' .',. .~. '. ..-....,. ~', . . '.' '.' . ' :'. . "

.thc· analogus .one" obtaincd for thc Arkona Sea' :ror thc samo
;ye~1974,tb.ough>t;he ;'time ,of ..·.the 'Je'ar was,nottho. oamein .

·both'the,h~seBs" in. the ..·Arkon~·Se~· it: war M'arch'~' t~prii;' ' '.,
whe~s···i~.'the'.GdBJü3k· Deep','the peak,occurred in' June :-and: July;' .
'The, invest1gation' rev~aled the ';e];~ vegetkti'on .~eason " ' .. '. .'. .
jt.tieseas~Il with"~axiriiunLnumbe; of·ocell16)xh~/ for' Kirchner:i~lla

.. bbes~ ,.:to bF3: ..·.the .·~inter~spri·ng:,sea~o~:ji;e~,March; 'April.ane!: ;.
MäY/"re~~dless' on 'thi3.r'egiori~::in::one.·Öas6- orD.;y anotlier seiloon .
of' Diass' 'app~are~tie'; of:. this. species was' notod,'namel;y 'june' 1971} ..

in the' Gd.;msk ' Daep:>' ': .. . . . '.
· o' '"., ;'~h:' '~~~~h 'h~ ~hi~h the::~ost n~~~o'~~ .occ'urrenco ~ of:

Kirchne'ri~ila: ~besa~; was·.obs·er~ed· 'in .particui~ ~e'ars dii'.rQl.~end ..
from" on" region 'to ·tmotner~' ' ..- ...
'. ;,. ., ~,- .;~. .' , ';" ."

....
':,: .~' f?ummari sillg the results .of investigatlon on mass occurrence
of .Kirchneriella ;obesa, species in:.the 'southern Baltic fOL'ni
the' ~ea. surf~ce dÖwn~to 20 m·.l;leptb. it ..m~ be said that'oniy

, in the' GeÜmsk Dee!> the mass'occurrencewas observed at ,'tho' .
s~a.sur:face wh~reas 'e1s'ewhere ~the·ode1'ths·of... mdss occurrence
markc'diy differed trom' ~ea.r to jear: os~il1~ting'bctween:
O~5~d 20 m depth'f· ..' . ',. . .

w " .I', .... • • '"

;

.' ,

, .
Quantitati:ve:occurrence of Mircooystis aerugi.no'sa'

. ,
f':l --: "..,. - '. - - - ~ ........ - - ... - f' ,.~.- - - -.-' '""':~.... -,.. r" .... - ..... - - -. - - - .... -'" ," "',,. .~ .~. . .

'. Thisspecie's, .. the "some' as ,the one discussed ubovu~' was. charac-
• '; •• ". .'. , > ••.•.. .' • '.' ••,'! '.'" •

terized.by a ·mase. and:systema.tic occurrence, .especial1y in 'thl.~ .

sum~er seas~n:~: Th~ p~esen~e C?,~th:is '.' s1'cci~s was observed' in'
. all the investigated regions~ .

i. ~ "

Thus in the Arkona:Sea. the ce11'number'por 1 m3 of thi:3

opecios -in-So.ptember-1971"/Fig~"1/ /tho: oc~urroIlc~ lW:J oIll~'
. .'- r

· bomi ,obsorved since this mOlinth/ oxcooded ~j.50 x 10° ~. . .
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Quantitativo occurronco of cortnin opocioo ~rom the sroup
of Daciliorioph:ycoao" ',' .. ,,~ ~ ... , :"'. , ' ... ' ,. ,

Thi~ "gr~~p, vta~ 'thö"~oS,t' numa'rou~ as rogardo ,th~ n~bor of
opocios vlhich amounte~ to 69~ , "
Quantitative distribution, of particulOr~specles of this
group nllowaua to Bll3 that,certainof, thoI:). occurred in

'musa and 'then dioappeaI"e'd"a~cordlilgto,'ve'get'~tion seas'on,
ragiono!.occUrrence nnd depth'of water beingafterwards "

. diaplnced.liy' othex. Plant'ape,oios~ . ' . '" , " '

" " InFigs~4~5;6 ero, prosonted the quantitaties 'of,'
, particular species' whioh. ware ,dominating down to 20 m , ,"

. "" .
, depth in regions' inv:estigated~" , . " ' ,

,'~hUB 'in~'the'Ar~O~a ·s~~ thegeneral' qU:mtitY',Of~)~a'tomB,t
during the porfod 'from '1971 do 1974' WaS decidediy less " ,,' ','

, ,,~empB.redwith other phytoplankton,'specle~~':Tho 're'lati~eiy
'. hlghest. qu~tity"Of, eUatoms', ~aa' :f'oUndd.n '19'1;. aB th~ir ,',
, . ,n~ber:, then ,aniounted' to '450: X ,106.'" o:elle/m3 ~ ',Thia hÜInber::'
~ •.••. . _.', \. ,.' ,.• " ", .'. "'. ", .• _:''-; ", """ ~ 'I;" ".~-.' "". _" •.••'. ~,' ••~.'

'refel;red,to Oyolotellamene6binlana,.Tbe next place as' ,
. I- ,'" , .'. .' _... " ",,." . ,.,....,. ~.' ,I.,. • . " • .' , )._

. rogarde, the ;,ooll'numbör" at"thö samo 'time, belongod to ",,'
':, Rhizoa~leIiia f'rasl11Gsim~, /.425 'X.'10~/m~I;"~ In' .1974 ,tho .. ,::.,:',
"'diatom"/O~(hotellaBteili~o:cai ware .10·sS' n~erous aB 'tho;'
: ·~a.x:i.xnWn;·oell numbor ,W~B oilly,400 x"106/m3.~· ,~1.l~ ,yeo.rs~":·'·, :'
<1971and'1972woro'lh r~a:pect,oi 'q~~tl~at1~e 'occur"ror;,ce "
'of diatoms rather slmil~'but'the'ti'me'oftholr .m~imUm" : .
" ooourrence wa:adifforentl1n "1971 it' w~, iraroh ~d., in "

, .:: 19'72 .:. 'Jui~~ "thus ,in b.oth" the:.. ~etU-s the~e~e~o: ~two '::' , "
'. diiferent "spec1es'm~k:Lng'upthe m~ma:,in 19'11 thoro
" wasa, t;ypioally ~lnte~ 'spo'oies Chaetoöe~~s'Wißhpnii :\and ',. ,'...
" in 19'12,,':" ~·typioaliy 'e_er:, Gpeol~s'.O;YClotflll(,"maneghiniana~
, In the 'Arkana' Saat ·the' depth' ofthe' maximum,; ocourrenca ~""'.~" ,
,of .diato'ms dif'fered 'ln conoeout1v~ years. ,but Ul'l 'of" ,the ' ,
peaks ~'appoared of' deptha whioh d1d'notex~eeci 10m~ Xt

. m~ generail~be, sald that in thc winter 'p'eriod 'thegr~ateat,
, ' dansi ty 'of' pl!mtciells was' obeerved: no~er 'to the' sea .' ..

.. aurface~;' '.,.. . ~ ,

,,'

.,

..,
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In the region of the Bornholo Deep tho number of diatom cello

wus notuuly lligher /fiG~ 5/ as compa.red \"Ii th that 01' thc ArkonE',
soa, thoußh as corlpared wi th the other plankton plants of' tho

" ,

Bornho1ra Doep this number was lOY/er except for 1972. Tho
maximum occurrenco of diatoms in this region waS noted in
19'12, when ,two quantitative peaks ware recorded: in Hl.arch,
w1th Scoletoncmn oostatum,1,,3 x 109 col10/03 und in j~ust
- Y/itJl Cyclotella monoghiniana 1,6 x 109 coll%'.

In 1973 tho numbor of diatoc oel10 in thc Bornho1mDeep
<lid not' oxc,oed 550 X 106/m3 , thc conccrned specien uoing"
C;yclotolla monoghininnu in ownmcr. In Aguot 197J~ it was
C;yclotella 'stclligcr,u tImt 'rcachcd thc numbor of 1,4 x 109

cells/rn'. Thc appoa.r'cncc of this spocieo at thiu time in such
,a quunti ty proved that Cyclotella· stelliC)ora in197J~ found
favourable conditions to thrive inthe western regions of thc
south.orn BalticSea~

During thc investigution time the depths ofma~imumoccurronco

of diatoms 'in the Bornholm' Doop ranged fram 7,5 ',ta 20 m.
, . - .,

,'In tho Gdansk Docpthe diatoms occurrod in greateot
quantities' as" comparecl with tho ,other aroas and all cvor tho
four year poriod under consi.deration~'

In April 1971 /Fig:6/ a muss occurronco /about J~,5 x 109 '
cells/m' of Tha1anoiosirll decipieno was, obsorvod. In '1972 tho
nmubcr of dio.tom'coll,O'did not'exceed 650.x 106/m3•
T~o ~pecies contributed to thio value: in Uuy it ~as

DJatoma olongntn- and in Auguot - Oyclotelle.· monof!jhini.[Jl1a~'
In 1973 thero woo tho· highest numborof dintom celln/m3

,comparod wi th tho r,omaining threo yours, of inveotigntian.
In April Scolotonemll cootatum was extrem01y numeraus'/6,6 x 109

oollD/m'/~ In 1974'"the quantitutivo peak 'of diatom occur~'ence
o.Pl)ourod in Juno \'Ii th Sceletonema costlltum rellching
a'vuluo 'oi' 2.5x 109 'cells/m3~ In'Aug~;~f the Domo yeu!.'
u mafJn occurronco' of C;yclote11a'stolligora'was noted there
UD \'1011 llU in' tho othor Baltic regions~ The cell number
Cll.10WltO<l then to 2 x 109/m3 hence a conclunioncould 'be d:i:oown

LlluL thc bloom of 'thio ~pecioo took placo also in tho
üLtutOl'n part of the 000..
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The depths at which diatom:- cella in ,thc .Gdansk Doop
occurred most numerousl~ differod o.ccarding to vegetation
sellaon~ In springtho diatom ,maxima 'ocoured at' depths from
0,5to 15 m~ whoreas in summer. the d1atoms 'w~re most 'numorouo

", '. ." '." .

at 10 m depth.' . '
Tho 'spocies cf the 'group, of: Baoillar,ioph~ceae sh~wed following
pattern ',of, oocUrrencei' the 'most' numerous opecies in,:the 'spring,_
in' almost 0.11' the' inv€3stigated ~e~5,,:~aß 'Scelotonema ' costo.tUm ~ :
in summe~~ it 'waSOyolotellameneghinionD.texoopt for' 1971~~' '
when this', specleä was' displaoed 'b~'O;yclotella stelligera~,,"

, In 'aut~: 'the 'most 'zi~~~ou~spec~'ware' found 't~ b~ 'Aot:ino-
, " ", ",', " , " ,

cyclus ehrenbergi:'. en~: Oosoinodisous grani,...· .'
In'different, regions tho'maxima'of-occUrrenoe of'd1o.toms fell

, on: different, ~eara~'Thuo in the ,JU:.'kona Seathequantit~ peaks'
ware ~oted :Ln, 19'73 'arid 1974~. :rn'the Bornb.~im DeepTho~ happe'nd
in' 1972 ,~~d 1974, end in t11e Gda.6.sk Deep 'th~ years most ,rich
:in diatomswere'1971, and.19'73~ .

•

..", '.',

D1scussion '
'~ ..- ":.'" .....-.: ,. -.-:'-: ..".: .'". ". " .,' ..~

, Theresults' 01' quantitative, enal~sisofthephytoplankton
,occ~rence in'the'reglons'which'wore'different in respect 01' I

hydrologioconditions during th~ lnv~stig~tion time 1971-1974,
, allowed the' authorto draw oncemore a con~ltWion 'about '0. ciooo

, J , ' " ' , " ," ' , ' , ' , ,

,relation existing between" phytoplankton ,dev~lopment',and hydro-
logie factora Buch as temperature;,salinity end nutrient •
content ofwater /aspeöiell~ thö' nitrate eontentl at doptho
under considerati ~n\~' 'All the quantit~ p~aks attained 'by pUX:ti;"
eular,opecies'were found tobe due to propitious conditions of
the environment. The'maximum development as·Vlollparticula.r
species 0.5 6f certainphytoplankton'groups.resultodfrom tho'

.. .' t

a~tuall~, favourable conditions.,
'Inregiono with relativol~ high water'temeprature~

during' the wholö' ~ear~ und therethe, salinit~ was rolo.tively
low end tho nutjrient oontent higher,than oloowhere in tho

, ,
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13alli.ic nn.P9ciull;y duo :fol'oxumplo in" tho Gdo.lwlc Dccp n \f.(Jry
... .

lar~o incrcuac in quanti tJl of frouil-water phytoplankton
, u1)ocioo wnsc>boerved, whel.'eusthe npocian tJPical for' b~·uckif.lh
wntordid devolopin lanaer dagroo~

Tho reverse happened in regione'whoro tho relutivolJl aalt
~1Uter' dor1ving r:z:6m' infiuxe~,or the Nort Soa ontor~d tho
Bnltic'in thofli-st place, i~e~', in the Arkona Sea und then '

, in tho 'Bornholni Doep~; .Th~8e inflUX~ß, thougn carryinf certuin,
llmounto ofnut'ri~nts dinturbed tho environmenii 0.0 rogards ".'
tOnlpJrature and salinit:y, ',and .the effE?ct of this process was

,quito'nogtitivo for~the~phytoplhnktondevelopmont aspociall;y
, thut' ~f the :fresh~wat~r Dpooios~',". '

, In connecti'on with thia:vaZ-iabilit~ cf the environment
each' r'ogion' ~liOUld' 'separut,oly bo, anal;ysed, sinco ouch 01' th'ODl ,
exhibits' it8 particU1archaractor~" > '

, ."
",' Taking into' considerution tho' hydrologic conditions

/FilarskL72,?.3.74 Pastuszak 7.3.74, GloWlilska 1975/together
with tho pe~ioda. of ·m'llss"de've.lopme~t Ofph:ytoplankton in "
theArkon~ Sea in',,19?1 °it could~bo found that,in spite 'of
surfuce tempere.turewhich in March, of that 'Jlear was 'tho .

'lowest during the whole'poriod. of lnvestigati~n /amounting t~
about 100/ tho' phytoplankton,thoro WaS rather rioh /Fig~1 '
end 4/~" This 'hieh number of l)hytoplanktorl "oeiis/1U3 We.S' p~obably
duo greatooncentrations of nitrogen compoundn~ Thore ure no '
data about nutrients forMarch1971but the fact'that as late
asin suinmer~ ~ben the' d'einundf'or nutrientsbY, ph:ytoI>lankton ,
was covered, still.remaind over a considerable amount of,
:t\utrieilt ';;'ab~ut 1~8.ug-at n/1/~' In winter months of1971 .
the' maximum number of diatom cello/m.3 we.s foundinthe Arkonu '
Sea~ InApril~with the g~ovJing tomperature' Of'ourfuceVlat~r.
a species of ChlorJlphJ'ceao~ i~'o~, Kirchne~iolla obose. occurred
in largo quantitJl~ In 1972 0. strong inflweöf--tho lTöl'th, Sea ,
wator into tho Balticl.iook placo bringing vii th 0. very low



tiOInllOl.'ntul.'y, boncE:l lt docrouGo inl;ho qumiti ty or Chlorol'hycouo t

WllO;OUS tho mll:lbor oi' diutiom' collO!Jn3 rono in cü'tarioon "
vIi th 19'/1 •. In Gummer thoro VlW'3 obnorved tUl Inc'rounc in
,qu~tity ·of Cyanophyceuo c,olln,;In !9T3, uconoplcuouo
·1.ncroouo jn !lumber of plankton co110 0.0 comporou'w~th 1972,
vrno ovidont;~ 'l'ho, yonr 1973 onoVJocl· tcm'porat;ure~ docidod1y
highor.thun pl'oviouo youro /thoVlinl;or tOlllllorul;uro milumum
'. '. . 0 ' . .. , ' , . "

. umounted to 3.Jl c. 'Aloo tho ni troe;on conten!; 01' \'Iutor wes high'
.'. /:; um-ut H/1 in Fobrluu'y/.Th~so rnvourublocoild1tions oof. '

"environment found ,their roflox 'in quantitativo' o~currence or
ph:ytopiunkton~. In 1971V tlw hwnbor of K1rchneriolln obesu
oolla/IIl:; in, tho Arkona' Bon uppoured 'tc bo tho' groutost as •
wi th procodillg thereo yoars~ In that yonr., ,the luator., tOlllpern-

'" '. ' .. 0 .....',
ture in OOl.'ly opl.·ing wo.oon1y byabout;1 C Iowerthan' in
197:; wliicil wuotho \vurmer in tli.io :rofJ'poc~... in 197Jl the top

. wutor'lnyer· of the' oe~ underwent, considorublo though. Ollly'
IbotD.dispIncemont resul ting in, ne.tabio:r~rtilizntionof the
euvi~o:Wnent previously im:poveriohed~ 'rhosecondi ti ans br~ught,

.' amaB~' occurren'ca Of" Kirchneriell~' obosn ~d' also a' considora-

: ble deveIo~~ellt ofdiatoms;nooe.uB,O 'thera. ~e wwu:fficient·
,hydrologicul data :for '1971 t tbe correlation betvJoeu

'onvlronmentul condi'tions e.nd quantitative distribution,
o~ phytoplankton in the Born.holm Deep wil~ oDly beconsidored.
81noa1972.. ,,,t,

,...

. Tho influx, of' the North See.' water' in 19'/2 was extremely
.atro:hg~ It caus~d e.nuplift'of d~ep'wator~tri~h in riuti'ients;
near01.' to the' surface~ The ~ffect of th1su!>lift in th~

" Bornholm DeOl> area was a"very rich oc~~i'ence of al'l ph~to
. l>ltUlkton group8~' BacilleriOi>hyceao ~ i'or eXUmpIo., revealed'
, tViO qu~,lltitative pe~lcs in' 1ihis year /Figa~2 und '51. In the
relativo1y vor~y' wW;rri year' 19'12 th~ s~ftlce' snIinity was ' "
rather lligl,l:" The n1 trogen nutrient content of the top wat~r

lu~or Md not exceed 2 ug-at /1 .. the phosphate content\there



•

•
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" amountod ~o about 0~5 Uß-ut P/1~ Thoro.thor nigh wator
tompor~turo,fa~edquantitative dovelopmontof ph~to
plankton,' eDpo~ially tbat 01' Chlorophyceae and C~anophyceue,

~·lhereD.~' th~ ,smnli ni~roGen content chockecl the deve1opment'
, of :dio.toms in rernarknblo dogl'ee~ In 1974, when during the '
op'rii~ omoe bUlk 01',' surfo.co water: \~Iith high nutriont' '
~o'ntont' underwent 10c0.1' mo~emonts a1o~ the stretch fr'oe

, \/oDt 'tl,) 'theBor~olm Deop, 0: notab1o, quo.ntit~tive incroaoo'
",:i.n ph~to'plankto~ was öboorved,' ospecial1y as, the apocioo ' '

" ' '" ' ' " , ' , ,,' "i

from tho group 01' Ch1orophycono and Bacillariophycoae wore
, ,conco.l.'ned:' The Gdallsk Deop r~gion distinctl~' di:ffered in '

rospoct 0:r.. phytop1e..nkton quantitios ,form tho romo.ining ..,'
rogi'ono 'or the southoi-n~altic~'Duringthö 'l~yeUr;period
"thogroat'estphytoplankton quantitieo'wore fo'ullel to' occur 
,ovoD. nere /Figs~3 and' 6/~ Th~'S was ,the result oftho rolo.
~ively highest surface temperature, loweot surface sa1inity
and,highest':nut~ient'~ontents'of,watero l~specia11y'nitrate

, ; oontent/ duo 'te> tho river wator--discharg~ /AncIrulewicz 7JV~·"
, According 1.0 P~lis ,research on ~uWltitative 'distribution 01"

, ,',ni'trÜt'o f~r 1971';"1'9?4~ tho am~unt, cf: thi~ ~utrient 'rovea1od '
, ,'0. tl'end to increase ti1l,197~'" T;he quantitative ponle 01' this,

" -:Joar was ao highas1 ,08 mg/1~ These inoreasod' amoitnts 'of' ,
'nitrate as v/el'l as high temperatUJ::'e of surface vlator in 1973 '
':fDir1y ,0 orrespond~d" ,,11th amo~ts';' 01' phytoplankton~ All the "

, {5roups of. phytopl~ktonreached'~in that yeor extremely high',:
numbors "of ~e;J.1sper 1 io.3~' '

.. S~ning' up the results obtained at quanti tative stuu-y of
distribution of'the so~thornBa1itc phytopiankton fortho

n~riod 1971-197Jf i t may besaid tllattho outrophicotion of, \
, t ., ,',' " " ,'..l.

\'Iutors' in thc', area concer'end was not, typioal., Thc oo.une. 01' " "

this ev~nt ,shoUld be ~ oonsidcrod thc o.bove described variabili ty
"of rom'irie erivironment~ ,

,.', .

"
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Fig. 1. The quantitati7e changes of phytoplankton
in ArkonaDeep.
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Fig. 2. The quantitative changes of phytoplankton
in Bornholm Deep.
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Fig. 3. The quantitative changes of phytoplankton
in Gdansk Deep.
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Fig. 4. The quantitative distribution of Bacillariophyceae
in·Arkona Deep.

....

1 • Actinocyclus ehrenbergi
2>,- -Soeletonema costatum
J - Chaetoceros .1gb.mi
4 - Chaetoceros boreali.
5 - Sceletonema c08tatum
6 - C1clotella meneghjn1ana
7 - I1tzschia palea

...

. , . ~ " .e -.ctinocy~lus ehrenberbi
9- ChUtoceros boreal!s .

10- Cyclotella meneghiniana
11 - BhizoBolen1a tragilisslma
12- Actinocyclus ehrenbergi
13 -Cyclotella melosiroides

.. 14- Cyclotella stelligera

-----~------_.•
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Fig.·5. The quantitative distribution of Bacillariophyceae
in Bornholm Deep.

5 - Cyclotella me~eghiniana

6 - Aotinocyolus ehrentargi

1 -Achnantbes taeniata
2 - Fragilaria sp.
3 - Soeletonema costatum.
4 - • •

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

10- Coscinodisousgranii
11 - Melosira nummuloides
12 - Cyclotella stelligp.ra
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. Pig. 6. The quantitative distribution of Bacillariophyceae
in GdariskDeep.

10 -

1 - Äctinocyclus .!~nbergi

2 .' Thalassicsira decipiens
3 - Chaetoeeros wignami'
4 - Coscinodiscus granii
5 _ .. 11

6 • 11 11

1 • Soeletonema costatum
C - Diato~ elongatum
9 Cyclotella menegtini~~a

.. 11

11 - Cyelctella meneghiniana
12 - Coscinodiseus granii
13 - Actlnocyclus .hrenberg1
14 - SceI.tonerna costatum

15 - 11 •

16 - Coac1nodiscus grani1
17 - Sceletonema costAt~

18 11 ..

19 Cyclotella s~elligera

20 - Zceletone=a ccstatum
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