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Introduction,

In th10 contriuution tho variations'occurririg inthe
cOlllponition of ph:ytoplunkton upecieo were anal:yzed and
comp'ured wi th the nieulto.neoun chuD.g~s .. in h:ydrological
3.[5cnts lJucl~ a.stemperaturc, salinit:y ond nutrionts~ .

: Tho invootigo.tions \'/ero conducted in the' period
cI:lurucillG i'our, :yeuro: 1971-1974. Tho first t'wo' :years '
wercvlOrkod on bj' Z~ Hinger, thc last tvio -by the

. .
o.uthor 01' thio contribution.

'I'Jaterial a.nd method of inveotigation

Thc mo.tcrio.l derived :from~oomo routino stations located
·in thesoutllorn Bultic aren: A1 55002'N14002#}i; /the
Arl::ona Soa/~ B1 55020'H150L~5~E /the t:lornh~lm Deep/~

B255013'U 1Z002#E /weotorn part of tho Slupsk FurroVi/,

, kL~ 55,°00 '17 18035'E /NE fram RozevJie/. and G2 5l~°.50'N. ° ,. . .. .
. 19,20 E /southern paI.'t of tho GdW1Sk Deop/.
Phytoplankton srunplco WCl.'O tukan ever-:y saason wi th '

a lropcnhogon nett ~'io 2.5, in ve,l'tical' halus i'rom thc ,
bottolll tu tho,soa surfaco, succossivel;y froIn thc wator
la:yers:0-15 In depth,' 15-30m, '30-50m, 50-70 m.
'10-90 In, go m - bottom. '11110 snruples were presorved on. .
uoard thc l'c!.l,carch vessel ,'11th 4 ~~ - ;forma1ino~ ,
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To Plakc tho florintic an:ll~/ßin tho nuthor tool:: advnntuge

of follo;·Ji:ng papers: Brand-Apnt;oin /1908/; IIuntodt /1962/;
Jlebour /1930/; Pascher /1915/; WoloszJlnska. /1928/,
GiGmil~oka. /19J~G/; Gtm'much /1968/.
\11 th l'ospect to, ßulini ty thc IJpocioo wore classified
nccordinr; to Z.Hinijor /1973/.

Ocoanic /0/ ill1d maritime /m/

Bro.cldoh-wo.tcr

S 5

SalinitJl degroe of
the environment
the spe6ios lives in

•5

indifferont to the .
snlinity dogroe,
thus dwelling,as weIl
in marine a.s in freah
water basins

/Bw/·

/Fw/

/0/

/Sycbol/Specioo

Froll-v/utor

Oosmopolito

;

Results of invostigatfon ~I

-.- " .'" . , .. '

During tho poriod eonoidered 144 taxonomie units were

distinguishecl: 17 of them were dctermined only as for

as for spoeiesl •UB for subspocios;
us i'or i'rom.

genus:

124
2

"1

The systomatie composi tion of phytoplankton 1a given

in Tablo I~ Thore ean bo seen that th~ group 01" .

Bncillarioph:yceae decidedl-y iu.'evailed, since to this

bolonged as many m.l JW~'~ 01" siloeien dwelling in thc

rOGions invostic;atod. Chloroph;ycoaoconstitutedtho

nest Groul> contutinillG 19;G,of speeies. FlU'ther prbceeded
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,

•

DinoflgJ'jollü.tuo Vii th 17~?; und 'O;yunoph;yceuc wi th /1Jt5~/,

, vlhcronu each of' tho rOI:luining taxonomie groups, 1.0.

J~llgloninnc, Chrysoph;ycoao, Silicoflagellatno t und
I';yroc;ystuc cowlted onl;y 1 Dpecles. Tho author would
liko to ornphuslzo thut thc numbor of sp(~cies in purti
eulo..r groupe variod from -yco:r ,to' your, nhowinc;,' howovoi'.
a trend, to incrouae trom 1971 to 1973~ Thin incrcEuül1{;
trond. Y/ao po..rticulnrl;y eonspicuouo in tho cuoc' of

diutOlfiO. After a mUDS occurrenco or dlutomoin 1973,
" , . . .

tho nUll1~Or of· OpOCi~HJ of thio ßroup rourkodl;y dt'oP11od,'

in ·197/~. . .
Tho goneral,numbor of opocios va.rie~ not onl;y from yenr
to ;year' bu there \"Jorealoo" very distinct difi'erences
depending upon the, ooa region~ Duririe;thowhole pel'lod. ef
investigution thegreatoat numbel' 'of species was noted
in the Arkona Sea /92/. In the (;de.nsk Deep UD man;y
'uo 96 opecioo were distinguishod~Inthe,regi~n NW from'

~ozewie /at 'station .K4/ 73 s'peeies were ~ound, .., end in
tho western part of tho Slupok·Fu.rrow - only 62 ape-.
'. . - ., . ',' ,

eies. ~'he Bornholm Doop vr1th 1t 057 -5pee,10s revealed
i tsel! to· bo tro paarest 'oue~, . .

With regard to Dulinft~ degree thephjtoplanktonofthe
southern Baltic, ohawed a. deeidod provnlence'of brackish~"~

watel' opecies /41 npecies/, the next plaee belonged to
max'ine speeiea '136/. A co~parativel;Y great contribution /33/

. 'of frosh-water opeeies to the general 'numb'el' of· Bpoeieo
ulso was ~vident.The romuining groupa ware repl'e~ontod ..
b;y, considerably lowor·munbol's., of· spocies: 12 gl'oupS
bolonged to oco~fc 8po0100, 5 to cosmopolito ones.
Dio.tolUs . and Bueillarioph;yeeae consti tute'li thc main groups

of ocoanie and marine apoeien. .
Tho .plant group el~s~;ii'iedu13 bruel:inh-'il'Hl.toL' spoc:j ~)S.. .' . .'

\'IaD malnl;YJ::opro~l()ntedb;y dlatomas; and, in n lcm;er
dOCjreo b;y Chloroph;yceae, C;yunoph;ycoo.e'o.nd Bucillul'iopllycono.



l~ _.

Among tho :frosh-wator opocloo Chloroph:;coao and diato~n

prevnilod:
Particular sroups clnsoifiod~~ith roopect to salinit~

• ." • • • ,< ,

, of wntero thoy livo in, occurred in D.I:lounto varying
from rogion, to rogion. In the' Ar~::onu Seri. grant oharo'
of oceunic, marine und brucldoh-wuter~specioo,wasnoted:
In tho remuining, Dal:tie regions tho numbor of thone,
,orguuismo VIUS markodly lowor: Freoh,-\'luter und cosmopolite
. . .. .

. specioo first of all oeeurred in the Gdallsk Deep and
in ulosser dogreq' in tho region NE trom Rozewie:
quantitative changes in,npecioocomposition of parti
culur eeologie groupswith rospeet to salinity were
o~servod as' d~pendin8,not only upon the region but also
upon tho yoar.The 1971 your wascharaeteristie due to
'a'rathor smull'partieipution'of marine, braekoih - und
freah~watororganißms~,Arapid incrouso'in number of _
thone spocios took pluce in 1972; 'und' in 1973 the peuk "

". us' their n~beris',eoneerend was attained~' Apartieular.ly
'great n~ber of sp~e:i.os in '19'73 was tOuhd, to appe~
within the. oeorinie',gr~up cf organism5~ I~ .19'71~ .~he numbor
of speeios Inarkedly diminishod,' espesially dropped the '
number oi'brueh:tSh-Vlato~,and fresh-water speeios~

. Ohanges in qualitative composition.of the southern Baltie "
phytoplankton' beeamo evident in partieular years cf
investigation: Beoido, the',. speeios whieh' oeeurred only
in, a eoner~te, vegetntion soas~n;'as for. example Dinobr:yol1. .
baltioum or Nodulariaspumig.ona,there ware, some~opcCies"

, v/hieh' did oe6u.r~inlllo.ny a' beaSon of thc s·a.me 'year,'e:g:;
Aphanizomenon. flos-aguae:. However ~ beca~.8e as a rule,
in partieular senson pa.rticular plant opeeies were
found to oceur, tho" oeeurrenee of phytoplankton speeies
in tho s~uthern Daltie may be eonsidereda seasonal one:

..
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, ··Tho ..:lintor',so·uoon 'VUlO eharnetoristie by' ?eeu~'rönee ,
of' diatoms und Oynnophyeoao, the laot c;roup 0.100 being, ,
dominant,in tho opringpol'iod, but it"may boaddodhol'O

, . that -,the'ro woro not the 'o~o speeios nt,both. thotimoo~
'And rilO~ n~t,.tho same indifföre:nt' y~UllS;'.'l

,Dinobr:yon bolticum /Chrysophyeeuo/ oh5)U1d lu.we been, eons1-:-
'dered" opoCios typical' :Lor spring dliring all tho four

years of "in:vest:i.Gati~n~ ", ' , , ','",. ", .

, ,', iil summer ~ Oyanophyee'ae, '~ogetheD wi th a eon~iderable

eontribut10n cii' dio,'toms deeidediy prevailod. ,During the , ,
'wholeperiod of '6~~orvation 'tho 'summer SeaGen reveqled ,',
, itseif to be~li.ut ofmaximumdevelopment of Aphinizofue~on

flo~";~quae. ,
In' autumn ~ the strongly prevailing speeies belonged to,
diatoms~ C'osefnodiseus granii was even a speeies whieh

'oecUrr'ed in~.thlsrsouson in'eueh of the years eoneer~ed~

: Bot~, qUo.lita~iv~'and"quuntitati';e composition of phyto
plankton Vi~ibly differentiated with depth, ~o~tabundant
\vas the' phytopla~ktonwithi,n th~top water ,layer /0-15 m
depth/:~ At thut d~pth thc foIbwing diatomsmainly
oeeurred: Coseinodiscus granii,' Chaetoeeros borealis,

, ' Aetinoe;yclus'-ehrenborgl1, ~Cllaetoceros~danieus-and"
Ni tzsch1a holsat16a;" ".' . . ",
'.- ".', ,'- " . . ~" .,

Hext to them Cyanophyeeae should be listed~ Thoy
vlOre'ropresented by.'tho opeeies: Aphanizomenon flos-aq~~;
Bue111ariophycoae)y t~lO' spoei~n:'Perid1n1um"pcllue1dum"
und Coratium·tripos~ Aftor thom eamö the group 01' ,
Crysophyceo.o'only"repreoentod by Dinobryon balt1eum.
Wi th ineroaninc; dopth both the number of s1'oe1e:::1' aud
froqueriey of oeeurroll~e vioibly dimin1ohod~ In intermoMo.te
\'Jutor lriyor /.30-:-59 lll/ fil:ot 01' all wero notod tho speeies
ouell 0.0:
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, Ciltlotoceros borealis~ 'Coscinodiscus granii'" Sceletonema
conto.'!:inI1FGhnotc:>cel'OS holsnticuo t ~Aphanizomenon'i'los,;;,- -, ~
ng'uaö and noduinria spumigena~: ' '~, .. , -"

,., Uear th~ 'bottom onl~ scfu:.se', s:pecil~lOns were f'ound' to , '
, dweIl; The'opec'ieo recoen,ized near" the bottom were:

, ',Chaetocerosborealis and Coscinodlocuß granii. , ,-

,;, . '," ~IJi~~ri:'dI~'~~s~:i.~ ,the ~hyt~pi~kt~n'~of'tl{e southorn

>B~lti~"it also may bo men1iioned that o.t stationBA1 ~ B1 ;'
,:andB2' If~e~' intheArkona Sea~ ',BornholIIl Deep'and, ' ,
.'westorn part 'of 'the Slupsk Furro\~1 the 'appearance of,,',
a'p~liution indi~nt6r~viz~"Hitzschia pll1ea was n6t~d

,',1Xl'197,2," /RiDßer1973/~ Onc:e moro thi~~spöcies w~s noted
. to be prese~t in .1973', at stations A1 B1 und 'K4 IlfE from, '

Rozewie/. Thus.wasevident that Nitzschia palea'was "
" mov!ng 'fr'om the Weot' to, the' East~: Since "1974' this species

has" soe~~d to di.s~ppear' fr~m" the Baltic watera~, '
:..

• >••" ~ " ••

", Tbe,' quali tative compos1ti1on 01' ,phytoplankton was,
an~i~se<l'from tliree' points of, v!ew: regionalization~
ooas.onalit~ 'of öccUrrence ~d aal1nity 'degre~ peculiar

" to the" environment in: whichparticular spocies live. '
"The, investigationrosults obtained on 'qualitati,jo,:" '
,compooitlon of phytoplankton in tbe southern Baitic'
,for 1971-1971~':revealed' II great variabil1ty o:f~ the species

. compoßltion as dop6ndingupon' h~ch-Ologic c~nditi.onnVJhich
aloo VI~ro cha.nging f~om ~earto ;year~, wiz."J 'teml)er-~turo,'
ulllinlty und nutrio'nt contonts. oi ~ater. f

Tho Vloutornl)urt :of the' ,000. s~lOwed greater, variubili t;y
, of phytoplankton composition, 'as thc snlinity groups

\'lcro c~ncf)l'orid ~ in compariaon with the remnining Baltic
rO(3i oiw \'/111c11 ure l;ying more eastward1y~ Thiri voXia.bilitJ1

, t ,... . >,.., .,'

V!UB cuuoed by an influx of tho North Sea watero into
tho BaItic' t that 'toolc place in 1972 land in 1974/t ns

..
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,\'11th thoso, wutoro,o.nl1lIlbor of '·oeollD.1e ' 8.lldt;ypico.l nüu.'1no '
npeeioo'enterod tho Bo.ltie aron.'

, The' iru:lux' of 1972'wo.se}:tromoi;Y',strbng~ DUo to'it, ,
{( eOllsidorabie liierense in' general' number "of ,ph;yt,opi~kton,

.' . .' '. '. . .. " .. : '. t.". --;

:, speeies' wa'o notod~ heforo' all in tho' Arkona' Sea' andin,':
,thoBornholm Doep~ In.tho subsequonti ~'o'a.r Q' furtho~,: , '
inere~~e innumbor' 0:[> 'spocies ~ao f~und,' Üiough tlloro'
Vlao 'no ~tlier influx of oeeani~ watoro in ti~o meo.nt'imo~
Tho,·:oniy'reasonior. t11io faet~la.; be' that'in,1972:nöt ,_
all the Speeies :\,j~l.;efou:nd 'in sample~'perh~ps,p~oauso" "
cf smal! ~ numbe;' of thei~ rep·recientat.tves,' whieh'f~thor,'.'

" on,'reprodueo'd' the'moelvoO' ~d boeame' suf'fieieritl~ '·riumer'ouS:
,to be detected in sampiea :rrom '1973~~ "
.lw. e~i; ,~8' in :1974 'most' of' 'the :~poe1~s eonriidol."o'U t'~ ~bo
~lndioators :of s~t·water influxes~disappe~od'fr~inth.~',.,

" ',' ... -' " .
,. southern Baltie. ., ' .' '.
'Table' Ir illustr~tes'sp'oradio 'appearanoe of oeedriio'" "

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

'and.marine speeios in ,this area.siriee1956/RiIlGer197J~/.. ':~,

Cert~in phytoplankton speoies 'artel.' 'having beo'ci br6ught " .. '
"" b;y, influxes: beeame 'aa.apte<'lto trie' Baltic hydrologie' "
.eonditions~' Thesp~eies surihas :Dinobr:yonnor~e'gioaana

" . C~l.'atiumtripo~ wliichwor~ ~6und -during-1969 ;in..flUX .
" may-bs'counted'to,sueh adapted 'organ1sms a~the~ huv~' "
" ,endured in, the BoJ.tic up to tho 'pres~nt~ .' "',' .

. .' ~ . "."

,Whereas tllO westorn part of the' sea' r6inainod
.wid~r visible,'1nflUenee' of<th~ North. Sea,'tho oa~3tern'.....

, "part: of i t. eopeölally' th'o ,Doep of Gdanok,' was' ox:i>osed
t'o t11e influenee; of·riv~rdiseharge.Th~rivers .. ...

. " br'ought in' oonsiderable' aDlounts ofnutriohtJ;' 'rllio, ';: "
, , " ,. ,,' .' ' ..','" ... ' .,'. ' " " , : . ",

, .. faot together with temperatur cf' surface wutel's,highel.;
, than oise"";here' in tho Beiltic' wore' suffie:l.entto: bl'ing: ," ..
, '~bö~t, an ,eru.'ichmo~t ef t11is nl.'o~ in roultipi~' i'i;e~h- <,:. ~ '"
VJaterplanl~ton speeies most' probublY"'\}ll,O,tO' 't!~~"~ic'Ü{{t§,' ."

, ~ . . . ~ .
.' \i "

"

" .
: ,"



',8 ...

•'.

\

I
I

•

+
+

Table 'lI. Tho' componi tion of marine ,Und oceanic spocles '
, sCD.oionall;y apI)Oarod' in the, South :Baltic ,':
. in tho periou'1956-1974. <' ,....,.

... • .. >,' . • .• .' t ' - -,~... , . • • . '. . • .• , ••

--------------------~-=--~-~--~~---~~--~~-------~---~----~~-~, . , , :,.....,.'!, .',,' ',1 a t a . ". . , " .'.'
I e 0:' t u..~ k i. . ..' . 't2§~6--Tz-2..---T6-Z--r6-8:-:-rZ-O--":"rZ---i"~-2~_fz---L-.-'-2-4--1" I· . " " . '" .,. , , 1 . I '1, ". , , '.
t---..----~----:~..-~-T, --.,. -1-- .- ..r~---... ---r -...,.. - - -,- --,
IChuetoco~oB;.similis.', ,+' ' i' ',I :' , .. ' .1 + I + I
IChaetocerosatlinaticus +, ': " .' .! .I
, '...... .., 1 'I ' " "
ICos(..i~odiscus j,()n~-: ,: " '·1 .' ",' I " :I
f sJ. anus .'" '.,. I" . + I, " " I . I
ICaratium furcn' ':' ::"1 . + I· "I'" I:' I

,rCh~eto~erO~di~doma r: ':"','1+'· +CI:' :' ',' !i
I~~:::~~:;::~:~~;;~enr : I·· ,. + I' / + + +,I+ I
iCh~e~ocoros·a.ffiniS,I·'+,', J +. +,:'.+" +, ,. i. +:' ,
, Dic.tyocha .~ibul~,' . ~ I " I , :",! +. I .. ' I
IDistephanus si>ecUl~,.1 1+', I, I . i.
I.ThalaSSiOSiranan~ .. ,. :.':' ,f : ':1",+. ,. I I., I
I Ceratium arcticum' " .~' . .' r' : I. + I ! 1" I
,!ccratiuminac;,o6~ros;. . I:" ".:+ .... ,., I I '1
.i' Dinophysis n()rve[li~ell!'+ I" +! .. 1+ I
Cer~t~um fusus .. " '. . '1' 1'+· t .~+,+' r+ .+ I

·JLycmoph9.ra · 1:yngbyOi,I·,· 'I J + I' I
1Detonulu·schrtldori·I·, '.1 I I: :. + .,... :

,
'IllilZOS010niU 11ebetut~ .... 'I" " + : + I

. Ast~rionellu bleukel~yi ,I l + I + + f : •
'. l)eridinium deprossuml' '1'" , I +

ChaetocoroB didymus 1 I. I ...
"C~Bcinodisc~s ObJur~p! ... , ',: +

Rhizooolenia alato. -I ' , . r ' .
f". (5rt\cillimo,.· .. · I ' I" I

Thalassiooira,decipiens I I
l)~~'o~"ystis lun~u ! .i J
·CllUotoceroo.I)S,oucloari"':. ,. I' I

. nitUB . . I I I I I' + +
CoocinodifJcuo Btellaris "' 1 . I·, ." . T + f

I '1 I' I I I''Dit'Vlium br:l.ghtv/ellil I·' I ... + I
v " . 1 I. I,' 1 ,

_~ ~__~ ~ ~ ~ -~ .J -~ -4~_--4----~

~. ,)
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of tho ViotUlu-rivcr mourith. Thc.highost·amounto.of
".. .

nutrlontO in tho' Gdro'wk Doopwere found in 1973
/Andrulo\vicz~ 197JV~ In tho' oamö' yoar,ulso thohighoot.
numl)or of ·fro;h~v~ater·.!3pocioDwuo'noted tliere~ Tho· .

" ofroct. of' l.'ivor' \:iD.tor'infl~VI exertod on opocios·· compo-'
siti~l~'61:, l~h~t~'plonl~t~n: .wO:s·:viuilJ1o,·~ilOugh1?~ u lo.~[)~r.
degreo, '~iso in tlll~ "ar~a NW, fr'om Roz~~iio';i~/."': .

. Tlw:. 'r~ßi~~ '~omp~~ti vel~;' ~~'ant' d1.ffe;cint{:ute'd aD
rogardri:tho ·sl)~cfos··cömp'o~lt1011.· of pllytoi)lan'kt~n'~lD.s
·tho Slupsk Fur;ow;: 'Tli~Dpeci~s~/hich ~"iero kno,,;ri' from .
'tho whole souther~ Ba·ltic:·.Vl~~e:~o~d·t~'o~c~, in',lthio :
rogion: N6nc{ 01' r;l~kton groups with~reßpe~t'to's~iinity'

" .' wa~.found.· to':proyaif}ilarkodlY, i~o.nonc·~f·th~ groups .. '
thatvlOuld' cl11rii~cterizri' either, an inrl~of' saline. . "
·wa.t;e~ ':rromtl~o-' North.s~~"'·o~,frdsh: ~iv~rvlD.tors. ~his', .

··:.:~fac·t '~osUltcid from :'the".tr·an~1tive: ~osit'ioii:of::the'.:.~ ..... : '"
.. "Slu~~k Ftu-~~~~t' .thrit' stretches betweeh'theB6rnholm;,: .

.ne~p .andi'th~Gdonsk·D~ep~·.: .: .. ' ':'" ','

.'..... ,: ~'.',' ·~,h.e.:()~~~rV3:bions:t'r,orit 197~f -::;:1972 showed·:tliophJ1to~·
...... planlcton ,'or, tho ilouther.n ',Baltio ,'to 'uhde~Gc>'.fncosount'.' .
'" .'changoD~· '.,.:',::;",," ::", . :.~':::~ ':',.:,:,.':.~:,"',' .'.':',">.' . ", .. ,'
'.··.·As many, ris. ',16' % of;all·· t~lO species:de.terminedoccw.'red
" . all ~~ovor ,'the"invostigatod ·aree.: ,'Thus these Dpec1'es ... ,

ma~be: conolde're4"characteristic' .f:Or. tlie' ~outhel:n, . '... : '.': ..
, ':Baltic"~ :~t"leas1:/;fo'r'the :·poriod ~der ':oonsidera.tio~~·.. ',.

C~I·.tain of ;them /fequentiy . ocdurr~d."in:· ~ass, .thus 'they .
'\vero doillin~ts:'·'F~o~tli'e p'oint' of' vieW' tir: sciii~t~ ,....
.thtioeoI;~ci~·h~;ö~o· :m~ln.~and trackfsh~wa.·ter:'ones~< ,
lI~re:b'el<?ngOd';;'])iri6br:yori'b~i'tictlriI~ 'Aph~hiz6men :t'los~aq·ue'. '
lTodlllariaspumlgeii'a",·,· A6tinocycltisehrenbergii, :Coscinodi"'; .
'scus, ßranii"and·'Sceletonema. c6statum:xn' trio general',>
cOmPooitlon 'Ofph;ytoplankton thebro.ckish,,:,,'llater"and ':
mu~~~no'opo'd~eo"dOäldedly :pro~aiied ()v~r' otho1.·s~ This' ,.'

> ;',' 'I > .,.., •

.. '.. __.:
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';' ~ .:,,->~~,~.}.: :-

.:'-'::.': 7.,.':~~' .:~9.: .::::: ~",:',: .• ;.;', ,~,:, '. ' ,; ,
" ~ ~.' ',. ,'" . :' . ". ..' ,

t. .,.,,:' ~ " .'~ ;<-.- .<>"-;. .: :.-- ':. ": ••' ," 1 ~:.~ ,.::

:, ,: i:a~·~,:s~·()uJ.~\~~~hbt'e'i{~:'~:~e,~'~2~~~:ed'~i~h:·~h~ \~r~k~; :.'; "
... .' ,.... -.<.:.... :·,.·:·_,.·" ....~'~·.···i·- "0.,.10,'., .• <•.•• : .. ~,,::.... ,.;,', :...~., ...... :;,,:~::..:-;.'.- ;.".,," •.••~ •. "\:'.~ •• '.~' ":-

kish: charakter',of, the: Baltic' waters.-",.., ;:.' :' ..

. ..:- ,>'. ~.; Qu~i1~~ti~{i~an,e~~~{'th~pli~~OPlan~;;~;; b~c..me i:
.. ; ,.also apparent',during .a' single vegetation .~ear~due,:.to, .:
;-. • '! •• ~',_,'."" ..,•.. ' ~'. <:.;'~ ..,',..'.,::." ..... :.~....~: "'.','~.,.'9 •• """"..,,."'." _,_..\""",.. ( .,••.•..•.•...•. ~ •. '..:, ••. ,..••"". ":." -,"'.' ",":- ".:".~J

:the .event,: of;; seasonality~'...Certain:species; oocurred.onl~
..:;in:.ri·e~t~ib..:~cia.~on~ ;a~:Uhdoubtedl~;,:.~ÖO~dItionnod ;bY: ~:.;:

,:,." t·heir.·d~mon·d:·f~;r;·,:äppr·opriate" temper~ture:' Such' a species
;.' ,~~,:Diriobr~on'·balticWii,~hS.,o·1ÜY'"f·O~·tO··.ori·c~·:'atL.,thE/,',:;.-:-

. sp~ing .. time.~'::.vJh~~efl~·'.NOdUlabIä\'s}?umigima·~:~r4:V'.in ;'~".,,:,:.':',.'
'.' '~Ummer:,: Aphaniiomenon:.flos~ague:'/03anOpli3C.e~ei' re'vealed .

. .':-:. ~onoide'rablet6iorance .·.•'agidnst .'the' :.temperatu.ra ':slnce .';. : .
>,':":it: oc'cuf~enri~:·iri'·th~:·:~ciuthe~xi· Bnit:i.~ "was' n"6t~d ~ll"ov~f':
.' ~<tlle', '~eor·,ej~ept·:fo:i:aJ.tÜ~n"~'>F~om·'.ti~e·.t·~·,tiriic' seine :s:pci~':
•. :, :ci~~ .~ypf~hLftib ,~,'a: p'art1'Cl~i'ar~e~son';aiso"a~pearod: D:t.:,;: ::
:,'.: anothor ·time·.I:f-·8rii~,'.the·'n~e·deci·th~rm.16 conditio~ :.:.', ";,':
.: ',~'eridUred:' ·:.Ari·,e~aInP:~"e 'ma~:be ~ gi~~n:O()n:sciri~disCü.s.'g~ariii:','

.. ' ,"v/hieb: must, b~':c'onsidered"typ1ckl fer\the'-nutumiL'· 13enSon~.
'. <,'n:evorthoie'~'s '1h 'the"pe~i'od"1973':-:'19'?l(it\v~s'founa:,. ":'.'

"'. to' be:'~iso 'pres~n't ~ in' winte'r ·b~~~use. ci ~ ~eiäti~ely ,',
: "ilighcr '~intc~' t'~irip~~ture'"in' thos~: ~e~s', ,/bi; 1 ,.~ 2 0 ' .'

, , . hiGhe~' than. 'av~'rag'a:for'the' sohther.·Balti6/~. Thc .~ei-· ,'.
,ticaldistrib~tiori"'of' :pli~toplanktori, 'speoio~' was i~;;':'. :',

... : di~~c'tl~ :dOl)~nding' on tomperature arid:cli;e'c tiy'.: on ' ': ... ':
,": .i:igl~tiritensit~·.· rn tllO" top '~ate~"laYer ';0 ~ 15.'m .: " .

dCI?th/·.wh~ro .b·oth 'of 'those. factbrs :sh'ovied'rel"atively'
'. .~ttXim~ v~lu~s .tlie 'ph~toplankt~n v/ai:; most abundant.

; .ao well,to the' numbei' of ~pecies a6 tet~lo mWlbor, 01'

cello of .euch of them~ , .". \
' .

. \Vi th inc~e~si~ depth' and deoreasing' tem:pol'ritttre
,"ond light', intensit~ .the· phytopla.nkton~ount notably'

droppod: At tho bottom 'leae3't amounts cf pl~ts were
. notod~""' .,. ..
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bw

. . . '. .-~_..._~~-------~~---~'--. -~.:...:__.:._~t~~_+_i~--r ..".'-.:"-."~:"--;"--I..•--:-1'-'--- . .. ..' 2 . . '"' ' , :.., .. .... :; I 4 I. 5 .' 1 6 .I-----J----------:------------·...--:------":"-~_..~:-r---':--..,---~-t- ..~--- ....-:-~:_---
I .bw 1 Lynljbya b~puncto.taL.emm•. .:. .... .'... :1, ...... t '.. .1.+.··. + ...

'. I c. ,I Lyngby=z l1mnetica. Lemm. :.... . :.' ,:'';- .' .~. \ ,. .'. +:. '. ,+', ,.i bv,': i ~~~~~~~~Rr~ ·gla~c~:·~e~b~·i.n~~ <L,,: ! ",;, ::.' i..::.,' '~
1 bw ,Io1erismopedia:punctata Meyen,.' .. ',' . "f" .... "1 .' ·',·1+::·' ," +
Ibw : l:I~rismopedia tenuiosimo. Lemm~ ::... , ' .. + . I. "+'.' 1 ;t'. : •
I C ': Irdcrocystio aeruginosa KU~z.· ;,i;' •.,., ': +'1' 1..+ .' I'. +., ',' . . + '"
I i:w 'I.licrocy~tisfl~s-aquae IWJ.ttr.(Kirclull.. ,+. , . .' + .. ",1".' .':, ::.' ~
I bw NodularJ.u s,pWD.l.gono.M:ert. "";';.' .; ,,,1,.+.·. 1-:, .+,., .,+::,.. ,+.. '

.·I.fw Oscillatoriu tonuis:Agerdh' :'./ . ,.':, + ··I .. ·."t ·.'1.:...·.·.: ...
I, Oscillatoria sp. ,.,,'.' ':.... '. ,'1·'. :+' 'I +.' .'. !.::.

• I lli!!!i"'!!!!:!2I!!!iY.!l~!!.." '.: I'. ... I : .'.•.' .... .' . .
bw. Aclmanthe s tcieniata GrWl,~ "::.:" :' ;, '",: ' I' .' + 1>'+ ' . I . +:. :: .:;. .+",

" m Äctinocyclus ehrenborgi' Ral:f's.~:' . ".. ' 1 ~.+., 1:.: +". -L.+>. I'. +, :..
m:', Asterionolla bleakeleyi Sinith•. " ...... "1: • .: I ,', :t-. ,,+; '.;:: I ~.' . I
fw' Asterionella gracil~,i,ma ~~~z..(Ueib~ ..• ', 1.", ..• " J +.; .. '''I. ~" , (.•

" Astcrionello..sp' . ::....::. '\' .:":.",+:-1." ." I: •..·. '.1 ··.·:1
m' Chaetocoros affinio ~and." ,..' .' ,":' "'.'.;: ,. ..: '.;" '. +.:, I'.•• :·;: I + ',".

',' 0'" Chaetoceros· borealis.Bail.· .' .. ' "':',," +.,' ',.'" +.: I .+. . " + "
m .' .. Chactecera brevis' ~chUtt~<.:.'.. "' .. '..; ,': " I" -t:'.. I . '.~ : '1 +:.: : I :t ... I

.. ' bw", ,Chaetoceros curvisetuD.?l'.~.:.,':.,:... ' ':',' <'1. '- :'.1.:.:'.:-::.: 1"+':: I~' ~ .'
.bw Chaotocer08. danlcus 01.·; .. ' .. :':', ',. ': .: I.:,+. ,I '," +... :, '.• ' ... . '~., . 1 .

. I .m·· ~haotoceros debilis Cl.· .. , :.'",.-:' :' .~~' .' >-t:' . '1 :..•..' .+:,' . .... +:: ...." .° Cho.otocoros deoipiens Cl•.. '... :.'" " "1' .:.. :·'1 ,:.+ ",' .+, \ .' ,+ ',.
0' .': Ohaotoceros' densus': Cl .., '. "":., -:""~ :- " ' . .' :' \. .. +... ,' . :.\. ':'1';;';::" '( ~~ ,'.,

.. m" C1iaetoceros.didymus~Ehrenb ... ·:::··:.:"..... ','. 1:..• <1·:''''.:''' .+~"">I.'.:"
.0.. Chaetoccros .gracilis ;SchUtt.. ' ", ".' ,,',:,1 .+ .'~ I' .:"+.'; .:. "1 + < .. .' : .+ .
bw. Chaetoceros: holsaticus ;SchUtt.,',::::::":', I· ·t,· . :+,'" '+ ::: ..1 +,.'

\. m,· .. cho.etocer.os. 'laCiniosus.SehUt.t.·,,:: :,., ....·,'·1·.·+. ::.I···.t>1 +.-:,···'1,·•......
m .; Cho.etooeros pseudocrinJ.tus.Ostf•.. '. :'.1'" ·,::·1 :..... ·l·+::·· :'1:+ ;' . '
I:l '. Chaotocoros: similis ·Cl. . ,./. '.' .:'" '. ,I' .::~' ...~ I' .<'.::.. : 1'+:,'.. .1+ .
m:. Chuotoceros socialif3·Lauder:·:;:·.,:~··.'t ::'.+. 1··.+.. ·.•.:~>.'.·l·."··
bW. :' I. Chaetocero.s. ·SU?ti.liS 01•.: .;' ~.'. "': .....',' !;:'" ,.: ·+·1 '. ... +.. :'; :•. ': .' L +.:"':
bw OhaetocarosWighami..Bright.·. ", .. ':'.,:," ...+... ··1·. +. :.'1.+', ~'II+"'"
':. I Chaotocoros sp.· .... ' ,," t '.':::" ..•.• ;' :.'.' I;." +.' <T. :". : '+ .

m .. f Oosclnodisous grariii·.Gouhg~::", , .' :.' :., I ' +" ., : + :, I~' , '1' +.. •
o ,.: I (loscinodiacus'obsouruo·Schmidt,:.·· ...... 1..:'.;",1 :".' ... ',.+ ::.' . *. .

. :;' ~.: I Coscinodia~u8·stellarif!.Ropeb.: .:',',:.' r> e:"I' ;•. :"1+' ',:' .!: '.. " I Coscinodisc~s. sp. . .; .' . .,:' , .'... ' •.• '. ...• ,:. I+ . I_.
.. b~r'" I c'o~oihosi;';a'pol;ychorda; Gran:< ";' .~:::: :; 1:,.-':' : . + ..,.;.: .:" .+, .

fw·· ,Oyclotellu comta /Ehrenb./ KUtz. " ,.... ,. :.. I '." '1. .... '1 +
;. fw Cyclotolla molos1roidec IKirchn./Lemm I ..... . .'~ '... ',1 •,... :..:

fw C;yclotella meneghiniana Ktltz. '.' '.':"'1 +,.+", + '. I +.
': fW, C;yolotella sooialis SchUtt. '. ,( ,. • .. ... : I +. .' , +..

fw. Oyclotella stelligoru Cl'.ot Grun.:. '.. 1\ '... -, ." . ,+: I +
fw Oymbella prostrata /ßerk.l· Cl.• ': . '.' ' •. •. I + . :. ".:,:

. bVJ Diatoma elo.nga~~ /Ly~b../Ag. '. I . '. + I ~,' .: I +
Di~tomu. op. . .. .' ..." .. .. '.' I .. + I. .~. '.

rn. Dctonul'u' schr6deri' /p.Borgoni/,·. "': ... :. +. I.. .1 .'
b\;,' Diploneis intorruptu /KUtz./CL. :'. ' I'. . + + .' I + I' f

fw Di tyliwn brightwolli·:JVlOS.t/GrW1~' .' .", ': . • . • .:' +,' I +: . '.'1 ,(
b\'!' ~i'itheoiasorexKUtz.· '.' ... :".:. '.:"~ • +;" ."
fw Fragilnria: crotononsis Kitt. . ..., . '," . ;. • . ... J +.' I

Fragilo..riu sp. .'. " . . , . • • + ' ,.: ' I
~yrosigmu ucumin~twn IKlltz./Rubh.: "'I ' •. I,· +. I· .' ,
.~ycm.ophora l;yngbyei /ICI;l~~:./Grun.:' "1 • I' + • '1· 'I
l.!elopira juergonsi· Ag.. ... " . ...... I .:' + . I :r

. '. I' 1 I
. I' .1· 11

t· " I i··1
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"1 ,. .'. ') . • . I .~ , l~ . I r: I·· G ' I..----·I------------------'=··--:..-------------......;--~-"""---...:- .._-2__ l-__~---
Iln·l. r,~clo!J~1.'umol1ilifol'mi~./~lil11./Aß.. : •.': ~." 1+ , +. i'

c I,lclo:uru llU!:lIJluloidcs /lhllw./hG. ",~, I. + . I +., +. .•
f:w l.loionira unc1ulutu /FJlXonb./KUtz. "I. • '.+ I. I ,

C . Huvicula plncontula /.F1hronb./ Grun. :". • I, + .. , '.
ltuvicula op. .' ',. '. • +' . + .1: +.
Bitzochn clootorium /EllXon1J./W. Sm. ., . '.' . +. I + I +.
H~tzoeh~a.hol oatioD. Huot. . .:...... L + I' +
lbtzoelua paloa /KUtz./W.S.· ',..", 1"+ '.. , •
Hi tzoehia Del'iata Cl." , I. . ..1 .+ .. , ' •
la~zoehiu~p•.. ;. '.. .... I .•.• '1".1+

O' . HluzoooloD.1.a o.lata f •GraeilliDlu 01. I. • .. 1 +' 1 •
b\'l . nh~zonoleIl~u frugilioslmu Borg. . • '. + " : .' + . " +

.. , In' ·.1 H!uzoDolonl.u hebotatu Berß. • +". : ., +
m. IlUlizooolenia hebet,uta f .soruiopinu r· I
..,. .' /Henoen/ , • . + 1.... I ·

'. bVl.'Illiizosolonia oeti~eru llright., ", ":'. • .',+ ." ..
fw' plliciicosllhueniu curvata /Kl;\tz./. Grun. • ...\ + . I .
m .ISeeletonomaeootatuDl /Grov./Dl. .+ . +" I .'+ .... 1: +
bvi .1 ~Jlnodra·ulno. /lli,tzseh./Kbronb. , • .,' ,. +..1 t.·
. lo:)'ndera op.· " ," . , .. ' .• • I "+ ,. I

m '. ITha.luosionomu nitzoehioidos' GI'un.. " +.' .' .,' +' I, +. ,
bw' .ITho.la.ssiooira baltiea. /GJ;'un./Ootf~ + +'.', +" . + . I
m .' 'ThalassioSiro. gro.vidu Oll~. ., •. ' + .: ,. + , • . I

,m '.:. IThalo.ss~os~ra decipions. /Grun./JBrg. • '.1 +.' . • " '
. iTb:alasoJ.oOl.ra. Dp. ", '..:-;'. ~ '!"'. .• . L+. • . :

" .. ,Q.h12!:2rih;:t,~~~!:,_" ....., '. . . r., "" . .... .,.
fw IAnldotrodesmun convolutus Corde. . .' ". . I + . .:.: .
bw" ',Ilmldotrodesmus faleutun /Cordu/Ralfe : +, +' .. ".. I. '1'
bw". Anldotrodesmus 'fuleatus, v.mirabile . ."" I' '. I
.< ~ "I·' '.::. ·W.u G.8. Went, '. '+"1 •. I'" (
i:w ' ,Anldstrodesmus nivulls ./Chod./Brunn. , ..+. ,:.' I. "
bWl1Dict:)'osphaoriwn ehrenbergianum Nueg. '+ + I '+' .1+· i'
bw 'IDict~oDpho.eriwn pulehellwn Wood~ .' .1

1
..... ;. . :' ,. .. ;. + .I. "

. IOhuracium sp. "~. . ... I ..'+ ' •.
fw ,IOhlorella·vulgaris DOJler;J'lk .' L. I. . 1+ .,
fw 'ICrUeigenia lunario /Lemm.'/Wille , •.. ' I +' " .• ,. .• ,
fw . Orue~genia totrap?d~o: /Kirc,hn.! :' ,.' ; I +. .1 ." ,', I .

, CrucJ.gonio. Dp. <. ; ,'. '." • ., + I' '. 'I ...
m· ',Halosphaera vir.i,dis SchIni tz., , ',. • ., + , , • ' •.
f'w. ,Kirehneriella obooa/Wost./Se!un. .• l + I +.. + ."
fw Poc~stis laeustris Chodo.t... I: + . f·+ ',' + "
fw. pocJlstis solita.ria. Wittr,,' .. ' . . ~ 1+' ,;:. •. <. I"
bw , pooystis nubmarino. Logrh~': ','" . ' .. I ., < 1'+ . t + ,', . + " .

'focystiS sp. <'. • " /"m '/Ehr", 'b' . ' 1 ·;··1 +. . t· + .. '. I,
fw '. ed.:!-aotrUL1.. borJla.nwn :.Lurp. • . en ~. I + .. I :-' , ,-1:" + I,'
fw .. ediastrum duplex Mo~en :;. : . '~'; I. I. . ,+, , ... . .
f:VI' lediastrum duplex v.genuinum lü;Braun, •. " I +. ", :,." • ,,,
tvr. WediastrUI:l~knwaraisk~i Sohmidlo ... , • •. : I .. + + I ~
o ISeonedcsmus o.euminutus /Log./Chod. :. ,.'+ + ·1·~ " I
f:Vf..:sce.nedeomus qUadrica.udn /Tru,p./Drob. 11 +. + :+,' ,+ I .
bw. IScenedesr.l.uo obliquuo /Trup./Ag.'. ',. + 1".0. I
m iTrochiooin br,a.ehiolata. /r.1t'b./Lemm.· .+ ... ; + + 1 ..

bVJ .ITrOOh!SCiU.COIvoiiLiemm·,H 'h'/L'" . 1·+ +. :1+ +. I
bw ITroehi,fJcin nult op OSU n ..oo '(. OIMl. I. +, I. + I

t ' .., .', ·1 r J
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. lW;d~~liowicz',E., 1974-. SplyW; soli bioge'lliczn~ch ;zekaDrl. pblskimi
,do Diiltyku w"roku :1973~ Ekosyste~yUorskie~'Soz61og'iaPAN
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.':G16wiflSk~, ',A~, 1975'~' Vl:Y~ki bddan' hYd~'O~Ogi6zn;ych'na: Baltyku
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•

•Pascher,. A., 1915 - riie Stloowaaser Flora Deutschland, Ostereichs ..
'und der SchVJei"f;z~ lIeft 1,3~5,6~ Jena~
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. Syatematic' und ,Biologie~ 'Teil 3~ Stuttgart ~.' E~SCll\~;oizorburtDche I

Verlugsbuchhanlung ~.,

LDJwvlitz~J~, 1929, ~ Die Algenf'lora der Gesamten Ostaoe. Danzil1ß~'

Lobour, M~~' 1930 - ~he planktondiatoms cf Uordthorn Sens •
. London. Printed forthe, Ray 'Soclet~~

'.1 "i
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, Hirlt;or,.Z.', 19'12 ..;;. Fitoplunkt~n Baltyku poluduio'wego' \'J 1971 r.
Ekouyotomy Morcikio~ Tom III__Biologia :PAN Inotytut Bkologii~"
~ , , .' ~.

". fJ.1H Gdynia, Zul~lnd Oceonogrnfil.
- ". ",' , .

Hincc;r, Z~, 1973 ~ Fitoplankton Baltyku pOludn'iovJego nu tle
vUJ.runlcov; h;Ydrologicznych~ Studie. i Materialy:Morski .I.tl;styt~t

, ' . TIyl)(lCld" Gd~'nin; II~:'

n{l~or. z~ .. 197~' ~ HOZ1Jlioszczonie przestrzenne :Clt'oplullktonu.
oi'~~zmlonY'llo6ciowegutunk6w VI 1972 r. w Bult,~lm .'
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Rinc;er~Z, 1971~,,,:,,Ilö{;eiowe rozmieszezonie fi töplanktonu
. 'wBaltykU poludniowym w 1973. r. Ekosyotol1lY Morsldo~,

'~Bioloe;ia PAN" Instytut Ekologii~ Mffi·. Gd;ynia,Zaklad
, Oeeanografii!vi <h'uku/~,'" ,

. RiXlger; Z~ t 1975·";' Wynild. badan nad zmianami iloseiowymi
, 'fitoplankton~Baltyku poludniowego' \V latach 197:1'- 1974 r.

, EkosystemyMorskie~' Biologia FAN InatytutEkologir~'
run Gdynia~; Zaklad Oeeanografll /';7 drukuj~ .' .

" " <"..' .,.. '.~.; ;' •

Ringer ~,z·::;197.5 ;.' Zmiany w fi toplankt'onie ' Baltykti: p oludni0-
" wegona tle eutl.'Ofiza~jl tego',zblornika~ 1Comit~t" .

'. ', .• i, .' Naukowj "Ozlowielti ~()dow.:i.sko"· /w druku/•.., .... . '... . "
,'.:'.', ".' '~.". .." ',' .. ,.{ ~ . . ' ';" ,

.. Siemillska.J.' ,1946 - BaeillariophJlceae, - Okrzemki;' Flora·'
',' ..' 'slödkowödna Polski; Tom VI~ PWN Warszawa~' ' '

, , .
. Starmach, K., 196.5 - M~todJl badania planktonu. HtTR~L Warszawa.

• " ,- -' J: ", "
Starmach, K., .1968 - Oyanophyta ..: Siniae. Glaueophyta -

9:1aukofity~' Flora slodkowodIia l?olski~ Tom~I~HvnWa.r,szo:wa~
..
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