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, Introduction,

',In this contri1JUtion tbc -yoxio.tions occurring in the
composition of ph~toplunkton species,were anol~zed and
COlUl)urod ,\'li th tho simulta.noous chunges ,in h~drological '
Dgonts ouchastumpu!.'o..turo, oalinitJl and nutrionts~ , ,
Thc invootigo.tions woro conducted in'the period

ocbrucin[; f'our yeuro: 1971~1974. Tho firsttwo' yea:ro '
v:er~ :vlOrlcod on b~ z. Hinger, the last tv"lO -b~ the
,uuthor' of this contribution:

Hatorial and method of investigation

"Tho matorial derived from 'some routine stations located,
in the southern BaIticareu: Ai 55°02'N 14°02"]~ /the

, Arl::ono. Sen/,' Bi 55020'n i50'~5~E /the:Sornholm Deep/ ~

, B25501.3'U 17°02'E/weotern part of tho Slupsk FurroVlI,

icll- 55,oOO'N 1S035'E /NE from "R.ozeVJie/. and G2 5'-1- °50'N
. 190 20'E/oouthol'n part of' tho GdailSk Deop/. '
J?h~toplankton swnr)les WCl'e tulwn overy saason wi th '

a l~openhngen net, ~-ro 25, in vO.l'tical halus from the
hottolll totho soa surfuco, succossively from the water
lu:yers: 0-15 m depth, 15-30m, 30-50m, 50-70 m.
';0-90 m, 90 m - 'battom. Tilesarnplos were presorved on
UOD..!.'d thc l'cqearch vessel \'Ji th 4 ~~ - formaline~

iud
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To r'ial~o tho flori~tic nnnl~/Gin thenuthor tool: ndvMtaGO
of follovJing puporo: l\rand-Apni;ein /1908/; IIuntcdt /1962/;
r,obol1i~ /1930/; Püscher /1915/; Woloszynska 11928/;
Giomilioko. /19't6/; ;:.:;tnrmach /1968/.
IÜ th respect to, Bulini ty tlle upocies wero classified
ncciordi~ to Z.Hinijor /1973/.

,-

Ocoanic /0/ and maritimo /m/

Salinity degree of
tho environment
t118 apecies lives in

S 20 •
5S

5/Bw/

/$w/

/Synbol/Spocioo

Frsh-frater

Brackioh-watcr

Cosmopoli to /0/ indifferent to the '
salinity degree.
thus dwelling,as wall
in marine aa in fresh
water basins

Rosults of investigation

genus:

During tho poriod considered 144 taxonomie units were
distinguished: 17 of them ware determined only as for

124 as
2 us

'1 us

for species;
for subspociesi
for 1'rom.

•
The nystomatic com,position of phytoplankton isgivan
in Tablo I~ Thore can'be soen tho.t,the group of
Bncil1arioph;yceae decidedly prevailed, since to this
bolonged' aa muny an I~S~'~ of si>ecios dwolling' in tha
reGions investic;ated. Chloroph;yceae conatitutadtha,
nest u;roup contutininr; 19/& 01' species. I!'urther prbceadad

, ,
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Dirioflgficllntao \'Ii th 17i~ ond CJlunoph~cco.c wi th /1/ti~/,

, \"Jhc~'onü oaeh. of tho rOI:l~ining taxonomie grQupa, l~o.
Eue-:loninu2" Chr:l!Doph;ycoao, SilieoflDE)ollatuo, und

,P;yrOe;{Dtuoeowlted only 1 Dpoeien. ~'he o.uthor woul<!
likoto OI1phuoizo thut thcnumbor of spccies in purti
culur. groups variod from -yoarto' ycar, ' ohowill(;, howovor,
a trond to inero/)'D~ from1971 to1973. Thi~ incrotJ.oinc
trend' wao poxtieuluxly eOIwpicuouo in tho cuoo' 01' '

diatolno. After a muos occurronco 01' diatomo in 1973 .. . .

tho nwnbor of opoei~c of this e;roup murkodly droPflod '
... .

,in .197'~•
Tho,Beneral number of speeies varied not only from yeur
to' year buthere '\"101'0 Blo'o, very distinetdifi'ereneos
depending upon the sea region: Dui.'ine; tho wholeperlou of

. investigution the greutest number .of speeioo was notod "
in theAriwnu Soo.. 192/. In tho (;dansk Doop u's many
ari 90 opeeios 'were distingtiishod~ In the regi~ri 'Nvi from.
Rozewio /at ·stution.K41 73 .s'peeies were +,ound, arid in
tho western part of tho' Slupsk Furrow - only 62, opo:-
eies. ~'he Bornholm Deop vrithit" s 57 spocies rove'alcd
itself to' be the poorest·one~ .

, " . ,

With regard to sulinft-y degree tho.phj,toplankton oftho
southern Baltic.. ohowed u decided provalence of braeldsh-

. water speeies /41 opecios/, the noxt plaee belonged to
marine spocies,/36/. A eompurativel~ great contributioIl'/33/
of.' fresh:"water speeies to the general ~umber or upocieo' ':

also was ~vident•. The romuining groups were ropl'oseritou, .
by considerabl-y lower ,munho~\s of species: 12 groups
belongod to oeoanfcspocies, 5 tOcoslUopoliteonoo.
DiutolUo und Bacillariophyecaecollsti tu'tod the muin gI.'OUl)S

cf oceanie nnd marine specios.
'rhe plant group elas~;if':i..ed usbracl:lsh-vl3,t'OI.' s.po<:loo

.. ~ f ~_ . . '.

was mainly roproB<mtod by' diatomus;, arid, in alom:ol.'
dogroe .by Chloroph-yceo.e, Cyanophyeoae and Hacillal'i o1>ll~ceuo•.
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',l\Jnong tho frosh-vlO.tor spocioß, Chloroph~cOllO nnd diato~n

prevailod:
l'articularsroupo classified 'vii th roopoct to oalinit~
of watoro tho~ livo in; occurrcd in ~ounto varyins
from region to region. In the' Arkona Sea groauoharo

• of oceunic, marine end bracl!'..ish-water "specios wao notcd:
In tho. remaining Baltic r~gions tho ntunbcr of theo~ ,
orGOnioms was'· mnrkodly lowor;: Freoh~\'Jater und coomop~lite .

, opecieo 'firot of all occurred in tbe Gdansk Deop und
, in al'esser degr'eo in th~ region HE from Rozewie~

Q,uanti tative ch~es ,in specios composition of parti";'
cular ecoloßic groups w1th'reopect to ,salinit~ were :,
observod as'depending,not ~nl~ upon the region but'also
upon' theyear: The 1971 yoar was Ch~llct~ristic duo to
a ~athor small, participation cf ,'marine, brabkoih- und '

. . . ", . .. ~'.," .
frosh-waterorganisms. A rapid increaso, in number of
these spocie!3 took plaoo;in 19'72; ,end in 19'73 .the peak,

" ' as' ,theix. 'number io. c'oncerend was attained:' A l)nrticularl;y
, gre~t number of s1>~oies'in,19'73was f'Ouhd to appear

within the', ocoanic group cf organisms; In ,,19'7Lj. the number
, of' species markedi~ diminishod. eS'p'e~ial1y'dro~'ped,the ",
number of', braolrl.sh-wator und f'resh';"w~ter speeie~: '

'Ohangos'in qualitative ~omp~sition,of tho southern Baitic
, phytoplankton boeanlo"evident in"particular years' of '
· iiivostigati~n~BesidO tho speeios whlch occurred onl~ ,
• in a eoner~te, veg'eto.tion 'season;o.s for example' Dinobr;ton
baltioum or nOdulariaspumigm:~'a;,there ware ,Bo~o·apeCias·:,
which-did oecur~in tlluny a'nenson of' tho sameyoar,' e~g~~

, Aphanizomenon .flo~-a9uae~ However~. becaU:se aß a rule~
in, particular season particular plant species were
founa. to oceur, tho"o'eeurrenc~ ofphytoplankton spoeieo
in the southei'n BaItic ma~ be co~sidered,a seasonal one.,, .

..
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'Tho winter eonoon wo.n charnctoristic by occw:rcnco

, of,_ diatoms 'und Cynnophycoao,' the last 'Group 0.100 being"
dominant ,in tho spring poriod t but·it'may bo 'addod'ho'l'O",

,thut there :wore nottho same' ?pecloo at both' thotimoo~
'olld 0.100 notthe, samo in difforent' ~oars.
'Din'ob.r;yonb~ti~~l /Chrysopl~ycouo/ ~l~ould lw.vo heen consi
dored"opocios t~pical'for springduring all the four

. : '.
years of investigation.
In summer - Cyanophycoae togothe; vdth a considerable
~ontribution of diU'l;om's d~cidedly' prevailod~ During th~. ... ,"

v/hole period of' obsorvation thc swnmor seuoon reveqlcd
'its~if' to be that of 'maximum development of Aphinizoritonon

" '

, :Clos-uquue.
In' autumn- thestrongl~ prevailing specics belonged to
diutomo~ Cbscinodiscus'grani1 wa~'even a specieswhich'
occurrod in ,this" soaOOn in'oacho:C 'the years. concerned~'

Bot~t qualitative and quantitative composition of phyto-
, , , plankton via!biy differontiated wi th dopth t Most abundant

, was, the' phytoplanl~ton'withi,n'th~ top' water ,Iayer ./0-15 m
depth/~'At that d'epth thc foJlJwing diatoms mainly
occurred:'Coscinodiscusgranii, Chaetoceros borealis,

" Actinoc:ycluo'-ehrenbe1"gll, ~Cllnetoceros'~dlinicus'und"
Ni tzschia holsatica~'-' ,

• .... I· • ~

Hext to them Cyanophyceae should be lioted. ,They
were represented by the opocies: Aphanizomenonflos-aque;
Bacillariophyceue ?y tho spocios: 'Peridinium"pellucidum"
and Coratiwn tripcis~" After the~ came the group 01'

CrYoophyceo.o only" repre.sentod by Dinobryon baIticum~
With incroaoinc'dopth both ,the numbor, of specieo"and
f'requency of occUrrollco vioibly diminiohed~ In intermediate
v/uter layor /.30-59 m/ :rh.'st of all were' n'oted tho opocieo
mich 0.0:
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,', Ciluotoeer 00 borealis ~ . Coseiriodiseuo granii t Seeletonema
c or;t;o.tu.n\~Chnot~nel.'oS hOloatieuo, ~AphanizomenOn":flos,;;,~,~~
'aguae an.d llodulariacipumigena~' """, . '" .. '.' ,",,, "

n~ar th~ :bottom only sears~" sp~ei~ens were f'ound :to
dwell; The species,roc~gnizedneer the b~ttom were:' ,

, ',' Chaetoceros borealis ,and Coscinodlneus granii. ,,' ", :~","

:: ,;: : ':':7'};~~di~~{is~:i.ilg th~ ~hytopi~i~t~n"~oftl{esouthorn"

'Bnlti~'itaisomay'ho ~entio~od th~tat ~ta~:lons,'A1~ B~','
:' end 'B2 /i~e; in tho, ,Arkona SeB.; ,Bornh,ol,m Deop :'~d .,,' . '
'western part '01' the' Slupok Furrow/ the appearanee' 01' ,

, a.',poll~tio~ indiriato:r'~" viz~ t Ni tzsehia. pale'a was not~d , ~"
',:in'1972,-/iÜnger '19?3i. Oneo moro tbis~species was note'd

,",; t~ ,be'pros:~~t in ,19?3, at stations' A1 B
1

und' K4 ,/lfEf'~Om. , ,
, Rozewie/. Thus ,was ,eVident that' Nitzschia'paleawas . C

: ~moviDgfroin th~ West' to th~ East~:Since-19?4'this speeies
has',see~rid to d1sdppeer :rrom,the'Bhlticwatera~ "

, ,

','

, .'
• .: l., - «. ~~. __ ~." . ,,' .' . , , .... '. ,.

" .. The qualitative eomposition of' phytoplankton was
'~alyse~ f'rom threo' poi~ta of' view~ regionali~ati~n;
~oasonolity, of' oeeur,renee 'end salinity 'degree peeuli~
to the environ.rilent in which partieular 'spoeies live. '

. 'The'inves~igation resuits obtaixi~d on'qu'alitative' ~"

compoaitlon 01' phytoplankton inthe aouthern Baltie'
,ror 19?1-1~)7l~'revealed 'a great vwiability or: the' specios
"c'oml~~oi't.ionas 'deponding upon''-hydrolog16;,' e~nditions 'wlrlch

, nlo·o'\'loro'e~a.Ilßing from'!oa:r' ~oye8r~ wi~~';' te~l)Or'o.ture,
' .. ualinity und nutrient contents, 01' wEiter.,

Tho ~/euto;t'nl?urt 'ot the SOu showo'd:greater, var'iabili ty
of i>llytopllll1kton composi tion, .as the salinity groupo
~lCrH e~ncol.;orid - 'in eomptirison with the remaining Baltie
l'~l3ions \:/11i911 uro' ~yiilg more: e,astwardly: , This yariabili t;y

VIUß' caußcd by ,an influx of the North Bea watern in~o

tho BaI tic t thuti toole plo.co in 1972 land' in 197Lj.I, as

i'
I

, ..

, I
·\1

I:

•

I
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w1th .thODO ..~utorD 0.' number .·ofoconnic and t3Pico.l· mu.t·ino
'specios ontorod tho Bo.ltic aron.

" . .

..,

•

. .

, '.

Thc iri.:rlUx of 1972 "'JUG cJ:tromely otrong. DUo" to it ,
a considerabloincreo.scin generUlrit:trnber"of phyt,opitUikto!1

. ," spccies wao noted; beroro all in tbo' Arkona.· Sea.··nn~'in::' '
:.. the 'Eornholm Doep~ rn:,.tho subsequent' yeo.r Q' furthor; .
". incre~~e in ~umber Of'species was found'," thouglithoro
". ~/as rio ·otÜer· influx cf oceaniCVlo.tors in tl~o IDEwlltimo". ~
. Th~: .oz1J.y .roasonio:C. tl~is fact·'n18.Y,p~ that· in 197{n~t, _
" ~lithe 'sPecies'vi~lie 'fo~d 'in aomples pe~h~p~b~cau~e '

01' small number~' of their reprecientatives.' 'whic·h. furthor" .
ori reproduced .themselveo Md became ·sU:r:t:icioritJ..;;nu~e;[.ous '.

"tObe d~tected insompl~s from 1973~': .' .:.', .. " " '
,.As,ekrlY:~s i11 ,1974 'm~rit; ef·the ~pecie~ conrildei,'o'd t?:.:b·o

:iD.dicatorsof aalt water influxes disappearodfroin the, '.
.:. sotithe~n Baltic~ ......" ,,> " .. ':.,' .. '

, Table 11 iliustrates sporad1c appear~ce 01' oceanic '., .. '
'arid marine species inthis"area since'1956 /RiO[)er.,·197J~;:'·:

,', Oert~inphytO.Pl~kton species 'cifter, h~vine; bec'n pro~ht .'> .,'
·..·by· influxesbecBJIle \adaptcd to' tho .Baltic ,h;drOlogiri .. ', .....,
:conditions~. Thespecies ~hch'as .Dinobr;yon no~~egic'a" und' ," .

, , , ", ~ . ,

Oeratiumtripos which were' f6und:du.ring'~1969 iIlt'lux
may':bO" counted :to' such adapted "orgariisms ~sthe;y,l~ave
ondured in the ·Bo.l.tic UI>' to the .pres~nt~··, '," " .

. " , , ~ '. .
. . .Whereas tile' vlOst~l'n p~t of tho se~romainod",·', ,.

'. ·.~der visibleinfiu~nc'e' of the N~rth'Sea; ~'th~ ·0U:f)torn.·' '
" .part ofit, especially' the ,Doep' of GdaIiok,'was oxPoseet
•'to~ th~ ,influenco, 'of riv~r dischargo.Th~ rivers" . " . '.. '

.:. brought in'considerabl~ arn~imts 'cf ri~triontsi"'ri11o":
. ~' ". '. " . . ';,' '. ~ , .. ' "',' ".o' ,. • : \ ' . .

.fact togother with temperatur of surface' waters 'hic:hel~ ,
. thanolsewhe~e; in tlie llaltic' ~e~e mifficierittobril~:,

·ab~ut:ari .em.'ichmont •~f this Lu'od iu' mui ti1ho l"l:o':3h~' ,.,c...::.
V1at~r p'l~kton speci~s most pro~abiy,'~d~~' to ...·tll~ 'vlc·i~i·ty.

, .," .' ; ~,. "', '. " ,. . , . . ~ .' - . ',.'. '. ..
\
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Table,II. The compoaition of marine und oeoMie spoeioo
seaoionall;>i uPl'cured in,the South :Daltic
,in tho period 1956-1974. ",

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

-----------------~-~~-=~~-~--~-~-~~---~-~~~~~---~-_.--~----~, " , ", , " , I ,'I, ' ' ',1 a t a, .' ' ", ,
'. ~ u't u,n k i" t~--T----T----r----r------~------,----~---~
t-~-~--:_~--~-;~~---t2§--~~2..-:J.§Z~~~§~L~r~~4Z~-+Zg~fL~-2:t-~".
, Chuetocoros ,simili~ I +, ,'" + ' '+ '
ICllaetocerosatlinaticus,,+ " .,

C -di '-,' • ,.'oS(..~l?-0 sc~s J,on?- I" ',' I
'Sl.anus " I. <".' ' + " I,

Caratiura. i'urca' . ';\,', '+;', 0"

Chaetocoros diadema ,I, , +
"" " :,.,','

~:::::~::::~:~~~~enl:'
Chaetocoros affinis I" 0, ' +

I,DiC.t~ocho.. :ribu~a ".' I
,Distephanus speculum J ' "IThalassiosira nan!3-' , f
f Ceratium ~cticum I '(' .
I Co~o.tium macroceroa ,,' '.•
I Dinophysis norvegicall'ICerat~um fUBUS: . ,', ' ,.',

, , 'Lycmoph?.ra lyngbJlei' f .. i"
, Dotonula' schrtSderi ' ., '.
I 'I II Rhlzosoloniu hebet'at~ , ,'.
I AS,t~rionolla bleukel~:yi". J
Il>eridinium :deprosuUIUI.

Chaetoceros didymua I. " . ..
Coscinodiscu8 obrlhrup,
Rhizosolenia alato. :, '
,. f.' Bracillima I '

Thalassionira docipiono
, .

l)-yl'OC-y'stis lunula I ' .. ,
I Chaotocoros pS,eudocri-

, nitue' I 1 . +
I Coo~inodfD'cUS stcll~iS " +
I I'I I' ,Dit'Vlium brl"'htwellil . I-.' ... +
I oJ 0 I .",I ~ -L ~_~_~_~_J ~_-~-~ ~ -~~ ~ ~

/'

/
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of' tho ViotUla-rivor.m6u.nth. Tho highost amounto 01',

ntitrlonto in tl~oGdDJ'lOk Doop' \'/~re founel 'iu .1973
,/Andrulo\,iicz,1974/.· rutIlc' namo ;y~o.r al'oo tl~o highc~t

m.lJ~l)or offren}i:'v~ater.L3pocioowao·.'notod thcr~~ Tho <

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

· erfoctor rivor ~ater,inflow exerted on apocioo compo-
si tiOll: of:l;hjrt;oplUnkt6riw'us .:vi~ible, :though t~' a·.losf)~r
dogre~, ~so i~:theo:r~a NW. fr'om Roz~viio'·jiv~/.·· .

Tlle' rogion c~mp~~tivOIY loaot ~ff~ro~ti'~t~d u~
ro~~~uri .th~ "sll~cios:c~mp'oGi tion oi:ph~toi:>l~l{ton~llin
tho SlupokFurrow.: Tli~ Bpeci~swhich wÖre knorin fro~:

:thewholo' souther~Bultic":'wo~e>f~uridt'o ··o~ct.r in:;thio'
rcgion~ No~a' Ö1'pl~.ri.ltton' g1:'ou:ps'withreBpe~t"to'saiiriity...
wa's :.:eowid.t~prevaii:.m·o.rkcdly, ·i~·ti.· ~ozic'or'the g~oups
that·.v/ouldchUhhd1ierizci· ~i ther'ax{' inrl~ of'saline'

'v/ater 'from the·,lTorth.Se~t'·or.fr~~h.river·wuters., Thls
,:·fac·tresultJei' from (·the. tr'an~i tive: position or the··,.:" .
,"SJ:up~k :Fur~~w, th~t' stret~hes be~ee~' the .Bornholm'·· ,'" .

, ,ne~p and tlie GcioAsk' D~ep~ :", . ': .' ...,... .',".:
,.. .' , . . .. ' .'~ . ~ , " " .' .

,', '. . ; 'The' ob~eI;v3:tionS;:fr.~~ '19?1. -';1972 .showadtho ph~to

·:.·planl,ton ':of :the'~~uth~rn:Baltio 't~ Unciergö')nco~ourit . '
. 'changeo.·.·, . .:,:, ....,. ., .. :~:: : ,','" " , '. ~. ' .. , . , :'

.>:;iß ma.tiy 8.0,16:,% 61'; ·8J.l~ 'the 'specie'a'.·de.terht:l.ned OCCU1'red ,"
:,' all, ..:' 6\r~r '~he:"invo'stiga:ted:;'area:;'Thus,thes~,species" .'
'. ,may 1>e ,con~:iderri4 ~·che.raoterHJtic .:ro'r: th'e "southern

:Baltic't'~t:ieas1/fo'~:tÜe'porfod"urtderi':consider'atio~~,
'. ocirta~n of.them '~fequentlY',ocöuf;ied in'· rilasri,..t11.tis ·th~y.

'weredoIui~ririto::F~~~ th'e ,point':.()f vioW' ()f sciii~i ty " .
· thboe speci~'o' wöre: ~m~i~e und braclds1l.~water::ones:'.'··'·'

•,.' 'lI~re ,.b~1.<?nßed·; Din6br:vorib~1 tidUm~;~ Aphnniz6men· flos":~que', .
.::Hodularia ,spuinigeria'~.Actinocycltis'ehrenbergii;'Coscinodi..;.: "

. 'GCUO granii' Und 'Sceletoriema' costatum~' XIl' tha,'r:;enoral'" ..
· camponition:~f phytoplankton't;he .bra.cld~h~wator"und,'
.mui'~ne .. ripocieo" d~cidedly prevailed' ovei'-. othel's: This'

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



I
, .
I ,

-.. '

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

.... • ~ ::1(:~'" ·,',. ..
".\~;' ,~' .... ~... :,' .~,.,:"~'~' .. ' .. \'.~- ..>..::.:' ~"'"

.' .' ':,.' <... ,::..., '.<:'::. ~":':«: ~~>~:.',:.~'~' ..:::' >: ..'. ~:.... ;" :.:,. ',: ~.:.." .• ' '... ~ ..
.":' '. fact ·.should.undoubtedlY·.be'oonD.·eoted with ·thebrak-:: " .. :.

•.'•. ~~l1~~~icB~t:::Of:h,: }~e1t~~,iv~t~"~f; .••••....:., :.": >, .•.'•..,..•.•.
.: . ,.... :.. Quälitative' changes 01', the' phytoplankton, becanie'
. ' :.ui~o'.·a:pptilient..,d~ing ,'~':~iiigl~<vegetlltio~ :~e'ar :·dU~.· tö,'~ '::
.'~ the:'ovent. ··ol.:. ~e~soiiaiit~';::', C~rtain )species" occü~~~d.' oni~ ,

.' 'in' ~'ert~i~::B~ä80ris 'as ,'Jndou.btedli1·:.·~'Orld.itiomied',by :...... ::,:
'. their· d~nion:d: i~·r·.·~pp;:o~riat~·texhper~t'ur~~ 'Such' ~ species.

:',. ,~s',Dinobr:y'on ·balt:l.cum.was ,6iuy:f'oimd 'ta 'occ~-: at',,'the:·.. :: :"
'" <~p~ing .time,,,;:whe~~E!-fl1I6dui~iä·::sprimigena:.-':'()nl~ :iri.'· .. ,' >'
. ,,: 'sUnimeFl ..:APhatiiz·6menon'.ilos~aqliä'jO;yanoph~·ceaej.·t'e've~aied'
,~.: 6oni:3idö'rable ,toierance :'agD.1hst ·'th~·: te'mper'attii'a .'slnce " .... :

• \ •.• ~. '~,' ._ ., ....,'~;,;,~ :,,<1 1 ,,:,::. -',,: ',"~."',: .:."~. ":. :-.,,,,'1.;', "", '.,_,,'., ,','~:___ _•.'.' _,.":' .

,'. \; it.' occurrerice. in 'the·.southern 'Baltic was· noted all over:"
< ',tl~~: '~aar '.~eicepffof.· ailttimn~ ~ From....tibie' to:: tinle Doine:: rip·ci~ .

. ,: ,: ,: cl~~ .t;ypfcaL:r~b:· i partic..tiiarse~:SoIi ~also.·a:ppe·aiÖd: B:t.:,'; ~",'
: ,:. ~othor" time< !:r."oxD.y . the nee'ded' tii~rm16' ~onditio~ ....... '"'
.:'.; end~eci: ,1i3' 'eiampiem~' 'be .giv.~n ·;O()~~cin~dis6ti.s·g~anli~···,

."vlhichmust .. be',.cona1dered ·typical. f()r':the-;autumnseason~':.
::' ·~evertheiess·ln·,·t;hE/:pe~{od'.1973:'->1974':it .\Vh~: :f~uhd:;. ';',

.. ' .....,.;,to·' b'e"~isopr~s~~t:,iri' winte'~ 'bec~use' ci" ri··relatlv~ly':~'
',': hig'her :winter 't'!3mpc~tura·"in -hhos'e' ye·~s,.: /bj 1,':" 2 0

. .

: i11gher, thana~~rrige:.:·f'Or' the s'ti'uth'~r:Baltic/~ Tbc ver- '...
,.tical distributi on :' 'of" ph;ytoplankton: species .vla.'s i;l':'.: '
'.: dlroc'tly' del~eri(ürig on.tem:p~rat~e'an'ci"directly',on ,'.:" '.'
. i:i.gl~tintcnsit~~; ~ tiw'top water 'layer ',jo";;' 15:ni ,', '"
d:epth{ ·w}.l~r~,böt.h:Of,those: f'a~tors'sbovi~d rel'atlvoly

.nwximUll1 Vlalu~s ,tho:phytopiankt~n was most 'abundant',
" '~o. vlell ,to -the' ilumber' of ~pecies as to the ~urabor .of'
'ccll~ cf' euch of them.; '. ", ' ' ,. ~. .,..

~ :. , .,... ",,: .. , ." If'

With incrensing 'depth' arid decrensing·temperuture
und light.intchsit~ ·the phytoplunkt~nriJriount,notably .

. tirOPPC,d: ~t thc. bottom least nmounts..Ofpl~ts 'were,
,.' n6tcd~" · .
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. '. ''J:·uhJ.e "I;' Coulponi tion .of .:ph~toplunl~tonDi)(..wiüiliu t;hu . ßt'>lil;h
.;. ::' .1~ul tic 'iu"tho porio<11971.~ 19·1'~.· .. ' . .
'.' '-. . ".'- ,'" . ,.' .' " ", 'r' >,~' .' '. '-' ,.<;

.. ... . '. : . .. . . ,.; ~ ..~. .' .' . . ... 'r~---t---;"---------------------------------"'-----""'-~---:'"'----.~ ....,----'1
1 . ". : "'. .1' .. '.'. ... ...• .... .'.:'. •'. .' < I .: ..'y' ~'o.' r ...- . ',. .' I
I ',:.1' :- .. ' D l' 0 c. i'o' 0 .:.' ,... ,. ," ..: ··:t~"'---i"':"7---r"'--"':"'·i·~·"-~-""I' ,.,.
I ':...... ."':., " ~., \. .... ',:. :"~ '1aZ1'··1 '122") '1(}Z~ 1.1;2'1.1'" ".

,,"'t--~':' ....~---:':"':"_"'_---'--~":'_"':':"_":'_~--·---~~-_."';:"'.l~-' --~-. :~-.':'. ~_-L; ~.. -:--'::.... , ':
,,. "1 ,".?.. • .' '2 : .. , .. ' . '. ">, . ..' .... I.:11 !. r:' I' 6 . ' i':.J-1--...-"7.:-...:.;;.;..,;.;,.-----..:."7~--.:.--.;.,;..---,.;;--- ...,.;;-..;.-- __2.-..- .;,.,__2-:-_. ~.... ---I
: . 'I bli~i~~n~u~ . .< . , . ..,' .. ·1;' . '1 . I
:hW I b'ui::i~n~~>yi;idioEh.rOrib~,:.' J.'.. .."01 ; -t

I ;'11 Dinofl~ellnto.o :.,. ..-:' '. 1,..1 .," ' .. " '. ,. '., 1

.'·10.' 'I Go'l'o..tium' arcticUn~/.FJlrenb./ Cl. :.. '.' . I;"',' • J .. . .t,·.\ 'm' .Cero.tiumfusus /Ehrenb./ ' . 1·,+" ... :1···· t.1 ... " .
:.10 '. 1 . Ceratium. macroceroo Schrp,Ilk :',: ' 1 + ,.>.," .' . I·' •

111. I Oeratiumtiripos /O.F.M./lTitzoch. ...., .. + .. + I: . .·-1

1:1 :D~nophYflis.o.cuminuta,ClD.'p.Lac~un •. ' ." I +.. ".1' +','1
o IDJ.nophysis o.cutnEllrenb•. " .', •. - .,.,' . +'., •
m , Dlnophys~onorve~ica·,.Clap"Lo.C~,.~. 1.,'" :+, ,. .1" ... I.'
In ,., DlnophysJ.s. ovum ochtltt...:·,.. .., +.' ." I'" • .' 1
In ;. :.~~nophysis" ovum v.baltica l)auls. '.. '. '.' +. :'. .•

· lJl', Dl.nophysisrotundatu ·Levand.'·~. .'. I. ,+ ", '.... ' •.
· rbvr .Gonyaulax trincimtho. J"rg. '.'. ; . t,: .. :: ..:.'. ,I' +:' +
.' ,1m .Gyronodinium rhomboides,:SchUtt.J. .. • .~..' +. ' .•
. : '. ,Gymnodiniwn sp... .... " . .. I,. . ... • +, ..~ ."
'11m l'oridiniumbr,ovo Pauls.· , , I·:···.;·. ',,',' '.+ •.
Ill\'1 poridiniwn:cateno.tumI,ovand.·<, 1+', +:.. + + ....
10.: POl'idiniumdeprossum BaiI.' ." . .' " '. ",;. . +:. :. +
1.1>.'{/l p.'oridinium diver.sens El.U'onb•. ~ . :11 :. ....... .... . ... +.. . .' .

· 1bVi 1 l'eridinlum. finlandicum Po.ulo. . .. : - • . '+, •
'. IlIl I' Peridiniwn granii, Ootenfold" '. " '+, .• ' • . +
" , o Tbridini'!ID. ovutum /pouchet/.: .. · '.' , "I···. ;'.: •. ~ • '.+".
·.·IIU,, PoridJ.nJ.um.pellucidum '/Borgh./Sch~tt.. · + ..+ .:+ +
· ,I m" I. l?eridinium stenii J6rg.· .'. .... " .++ ,+ .' .•. ' .
:, 1'111:. : :~eridiniumtriqueta. /~tein/,' . '1.. .• . . • • ;, +
'.' I' . I:.loridln~um sp. , .• . + +1 '...... ,.
. 1 I' l);yr·oc;ysto.e ,. :'1 :.
· . 1'" . I ---.-.~---- '". ':.' .:. I. . 't< 1 ..
,o-·IP:Yrocys.t~u.~unu~o.·S~ht~,tt;. ',' ··L· '.'.1 +..... r ·

'.' ,': . ~ '11 ·,ChrVS01)livceae .. ' '.;' .:,'. :.1.:'. -. : . ·.·.1
,'. .---"-~---""...... ' " ,."' -' 'I I

",Im ""Dlnob~y~~,b.·D.1 t16uiu ·ISC11~tt..lLomm·.:.:·:I·" ,-I - '.'.' '".

· I;' '. 1 . Silico:rl(ll2~ellatae .', "'I 1';: I I, =w .. 1·'~. I

· , Ja :·I.',,]~bl'iu tril)~t~ta·./S?hWn.~.L~~;ll. ,·.·.. 1· +.: ..:! .... i' -I

.' :' .: Q:l!:Y.!2.E.~:t.~9.~!L . .' . '. . . '1'" . f . .'
1'\'/1 Mttuuenu.floo-aquae Brev, . ;, : :'. . "".''1 .>:1
.t>'!I·.Annbo.enU·,Dollturia ~le~.··. " ,':. .., ." .+'
hJ' Analluonu spiroidos h,lab •. ·. . .. ' ..., .' + ..' +' ,I ."1: '1. '+
UW ".' AplWIlizomononflon-li<jUUO /L./P.o.IJ:u. t· : -I' + .•. ' ,

'.f";1 IAp}l!Ulotl~ec.o ·n,ti?l'OHCOpil.l,"W4!;,. .' ": •.•."'.'-:' . '1.'" ..:'
, ..1)<:J·1 <UC:OCU1l0U C1.·ep~(1inIUll 'fhm'ut" '. .' .." "", ~ " "'.\.: 'i· 1
"lt:YI L GluoCli,llU\\'liwlOUca jliJILl(j~/i101.L:'· 1 ... ··1 I ,1.1:· 't:,

It~L\''l .U.l.uoctlpn~)l1illUta/U\t;~./lioLJ~ ",.• I ;,;' I "
.. I .. '. ~.(;loO(,;i.llH>U\ Oll,':' ,.:., . . I" .t .,' . i " L '

. I '.' . I ! : . I . : I

·:" l· '. ,;. '.:. ',' '" ..... \: .
• I .'

.. .
( \,

•

•



. '.

•

'1'1 '
I . y
I

I,,
J
I
1,
I

!

I .

I .'

..
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, -~-~----------~~~---~---~-~--.---~t----,------r.-~-.-..·~.------,.. ,--;;-1--- . 2 '"' . '. . ....:3 I 4 '" 5 . . 1 6· I
f----i----...---------------..;-··--:----~- ...----·-~---:--.,--:--~-t- ...-:-~-1-:--:---- I

. Ib\'1 . I LynBbyo. bipuncto.ta Lamm; ..... :: .... ' : 'r " .• ' I ·····1 +,'. . , .. +.', ,
I c .... : LYDGby=zlimnetico. Lomm•~ . . . ".: 'I. ..' I .• .1,+'" : +. :.

::'I bvi: i ~~~~~~~:p~Rio. gluricri·.·ßfu.o~b~/·n'~•. 'I,,·:.·1 ',: ~: ~ t: '. '1: t,}
· . ,bw ,1..er~smo:pedia punctu~u ).1eYon..... ... , '1:': .. I •.,' f. ,·1 +'1 bw,' . l.I~rismope~ia· tenuissima. Lemm. '. ",' '., . '.',+'. I, ...+ .... , .. -1:. . I ~,
· 'c. l.1~crocyst~s aeruginosa·Kt1~z.··.. ": .:" +'1 I. + . 1:+.,', .1+"

I:cw lI1crocy~tis f1oß-aquao lW~ttre(K1rc~·.+ I.' +. I .•':. I .. ~ ,
I ~w .Hodl;llar~a ßpumigcna. Mert.: .~',<" .... :' 1 .:+: 1:::.+,··: 1+;·::, 1 !" .

. I fw .Osc~llo.tor~a tenuisAgo~dli . '.' .:•. ,,' + ·.I.:.. "!" . .," .,,1 ....I . Oscil1o.tor~a sp.· . '.' - ",.,,, .• " I ,+~. ; +. ' . ~,.

, . '. ....." ' ,....,. I .. . . 1 .
" '.' . ll~tl!!~t!Q.l2.h~9.~~·>· .. ' .';.: .. :.,: ".: :":'" .' '.: . ". ..:: ',.' ;>-
I·bw." Aclu;onthes' trieri.iata Grw;i~: .:....'<,.. ..·:..··1· t· I·', +' .• '.+::;:':.1, ..+

. '.m' . Act~nocycluo chranbcrgi' Ralfs. r ::.i.'. ,', I .. ,+" I·,< +." .. 1+.·· ': I .:l"
· :. I m . Aoterionollableakeleyi· Smith•. ",':;,: .~ I:' .,. ':'1 '.< +; "'+' .,,,. +. '.
:: !:fw .Asterionellä gr~cil~~ma.~~~:z;.1~IO~~:.. .;. >. ...).: I.+~·;: :.,.i· ~·.I

..... I.. Astcrionel1o.sp .. .. ; , .. ·.··:.:.;,:.I·~+.'.I:,.:··L.; I ,

· ~·I m., Cho.otocorosaffinio L,and.<:·,< ~' '.~'::':',. ~:·.t.:·.·,:·l;· ..:t:.I;;·;..··.:.1 + ·..·.. 1
,.:.10.. Chaetocerosborealis,Bail•.. :' . :1' +, I :.+,+.: '; I + .1

.., ·1 m··· . I. Chaetecera brevis: Sch"'tt~::,.: .. '\.' .: ..,:;' .: ' ':', '+,: L...:t. .... I. +~::': 1 :f" I
.r bW ,. ,Ch.a.etoceros. curvif.3etuS.~Pl~,~ :•..:..' :,1.........••. I.:.::.·.•.. ::;.' .+..•. ; '1' ~.. '.', bw ..' Chaotocoros.daniculJ Cl •. ,; '" .-::.:::'-'>.' ,': I.. +'':1':;'+; :'. ':.,: ,.. :~ .... 1

1
.

'r ~:'I g~~~~~~:;6:· ~:~f~f:n~löl~· .'.:".:::. :'.:' .... ::.~ ..::J\:.:~~ '; I·",':';<" .:.: .:' ~':-:. :::' I'

, 0'.:: l.c~aotoceros d.ensus··CL;>,-".·...:..: .: .... ,: .. :' ,.+ 1"'.'.":1 ';;;':. ~ I ~~"'I
'. t m" I Chaetocoros \didymus. Ehrenb. ' , '. . '. ', . .,~. L·.', .;' " ,+ ~ . ~. I .' .:' I·

, I 0 J Chaetoccros ,gracl1i~ SchUtt.· '., . " .. ' "'1 -> + "I ,: + .' +,' . r +:".' L
I. bw ., ChaetoceroB: holso.tlous SchUtt. '.:'" : I I .' +.' .. +.' 1+::'" J' + .., .\

:. f m . ", chaetoceros la.cinlosus. SchUtt.· : -: " :I.. +. "11
.' :t .,'I +,: .... : I. '.. : I

. m.. · Cho.etoceros pseudocrin:z.tus.Ostf•... r ... " •. ,,:1-,. ~.' ,., +:: .
. . 1m: I Ohaetoceros similis :01. , .... :: '. , .. : .'.' r ..•.. ' ..... "1 +;-.: . ,I .+. . ,.
'. Im ... , Ohaetoceros· SOClali.S 'Lauder "..; '.:.>: '.'" ::.' ". +. ," +.... •. ,:'::. :., '•. , . I
.;', bw.: IOho.otocoros su?tilis 01•. ' :.' , .';'.' .+'. +:., ."; .:'·1 +, J
. ,bYle. Cho.otocoros .Wi!sh.ami.. Bright •. · ' . ',':- ···.1 ..+..., .+'. 1+":'1.1 +.....:....., 1 ' 1 Cha~tocoros:·sp.··.,· ' ..:'" .': '.~: . '-;" '.,' .••. :'''. t' .''' .•.:<' .'+.

Im ,' Ooscinodiscus granii Gouhg.: .,..., , .1.' +.1 . + '. I + '.' I' t·
I 0 . I Ooscinodiocus obscuruo 'Schmidt: ' .." r t··1 .'. 1:+:"'" of-
1m .1 Co~cinodi~cus ·ste.llari~ .Rope~.·· :. '."., ' •....'1'; .• '. '.' +.~ ", . ~

. "1 ·1 Oo,;.)cinodi.:Jc~s sp.· ,. . .' < '.' .,' •••• , +.. • ..
'. bW·,·;.·' Ooscinosira.:pol~chorda.· Gran:' ' "::. ::"'.' I': f.: 1 .+.".. ,;., .'. +

• : 1

1
fw I Oyclotolla comta /Eh.renb~IKUtz. . < .', I' ..•. I .. ~~ '. ' 1•.. ',' +.'

:' fWICyclotel1a moloslroidec /Kirchn./Lemm: ...•. ·.'1' .'. I · +.
• i. . r fVI I C;yclotella. meneghiniano. Ktltz•.. ' :. 'c' I .'+ .', ". +, + '+.
: .1 fw 'Oyclotella 80cia11s, Scht\tt.' ... ,.~ .... I' .'. 1 .' '11 +' +'
'. j f\l./. OyclotellastelligoruCl.ot Grun•." .. 1

1
:.. ~ : '".... ,+., +

:, t fw Cymbolla. prostro.ta IBerk./· Cl.' .", . . • . I . . . '+ .,
I'bw Diatoma elo,ngu~~./Ly~b./Ag.·· :,. \'.. '. '. + .. , • +
I Dlutomu. op. . . " ' 'I .•' '. + ". I· • t,I m . Dotonula' schrtldori /p.Borgon1/. .' > .' • +. I. e'
I bw' Diploneis intorrupta /KUt~./Ol.:, I. "+ + +

,Ifw Di tylium brightvrol1i, /Vlost/GrUn~' . ' '1
1
; • • +. :+: .

f bv!. ~l!ithemia. soroxKUtz. ' ;' .. " . .': • '. • + .' '.'
I fw Frugilariacrotononsis K1tt~. ': .... ' ; I . • • + +' .
I Fragilario. op. " " . '. '.. . f .•. • + ,-.:. .
'.bVl Oyrooigmo. acumino.twu· /KUtz./Rabh.' .. : I,.· . + I.,

., m '. ~~cIUophoro.'l~ngbj~l1 /Ieu~~./Grun•. ' . .,' •.~ .;. . ; r •
, bw 11e1osira juergono~.J\g•. '. ..,.. . . +. • + I' t .

. . J
.... ~ 1 1

. ,I 1. , I
1 .

.' I I .
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,I 1 ,I ".' ,', 2. " " . " , ~' , 1 ' l~ ,.,', . r,:' 1 G' , I
1·-b~-·-M~1~;i;;-~;ilif~~;,1;.-/lliill~/;~~--~~;::-~~1-~--t~-;---i
I c ' I.lelonira lltmrnuloides /J)illw./J\r;.· '.. F + -',1 +.1 '+' ,
I fw loloionira w1Clulatu/FJlrcnb./KUtz. .,' • ,I ." I + • ',I,

'I c Huviculo. plucontulo. /.P~hronb./Grun. • : :',.. ,,+' ,. "
, " lfuviculo. op•. ' . , ,".' , ... I, +. I,. + + I
,hw ' Hitzochn cloatorium/Ellronb./W.Slll., ":.; : +.' 1.+ +' 1
':fVI H~tzoch~u holoutico. Huot. •. • I." 1 + + I
fVI 11~tZDClllo.paloa /ICUtz.!W.S.: ". 1+ I, + •
1m: Hi tzochio. neriato. Cl. • 1 .• ': I., I +',' •
:-' Nitzochiu op. "; " .... '. ,}.'., :'.',' ,'." +
O' Hhizooolonio. o.lo.to. f •Gro.cillilllU 01. I ~, .... ,. I ~ + •
bw Hhizooolert:!-o. fragiliDslmo. Berg. I .,. I", t' " I . + +

'.lll RhizODOlonl.o. heboto.t;o. Berc;., .: 1 +' ,I. +
m. llliizooolenia hobotatu f .. oomiopina ',1' l' ,:

I' " :", , ',:', fHenoen!, • I, +. I". •
, ,bw " Illiizosolonia oetigoru Bright.". .:' • .' , I ' + " '.

I fw'· ,Rhditosphueniu' curVuto. /K~tz./.GrWl~ • • J + •
m, , IScoletonomu 'cootatum /Grov.jDl. ++ : '+ +

· 'bw "ISJlnodra. tilpo. /liitzoch./Kbronb. ' ., • + "t'
,I:. ISJlndera'op•. , .' ." ",.,. " .•..'. :'+ 'I ,
Im ·,'ITho.laosionomo. nitzl3chioidos, Grun. ,'.+'. .", +' ,:" +'I, bVl: .IThnlD,~siooira,bo.lt~cajG:run./Ootf~ ,+ '+', + '1'+

m. ,ThD,lo.ssioSiro.ßro.vl.da. Oll.:,.,.: , .+. I : + ',1.
Im, fJ~::i~~~;i;: ~~)~ipiOnn/GrWl.~J~rg.::: ,_: :

',. " .' 1~12~2.l2.h;i~~~~_'. . , " ,." , . L
I fw 'IAnldotrodeomuo" convolutus Oorda' '. '''', + ' ,,~: ),'
I bV(,iAnldotrodosmus fa.lco.tuo /Oordo./Ralfe '+, +. • I"',': ,: .
I~V~ ',",Ankl~trodes,muo, ::fo.lCa.t~~~ ~.~:~~b~;:t, ., ' '

1
' ~;'''. f '. ; ",'+. f'

· I fw,' IAnkistrodesmus, nivulis fOhod. /Bru.nn. ',+ I'. ,I ".:' I '.' , r
'·'I'bv/, ,lDictJloophuoriwn ellrenborgianum Naog. +. 1+." f '++': .',' + '. " I:'
, bw Dict~osphnerium' pulchelIum Wood. -: •. ,;"., I' I
Irw Ig~~~i~~gariSBOy~r""k "; I:: I: I

", ~~~ ,:I'g;~~t~~::t: ~~:~~~/Kmr;~~:7° . .: ·... 1+++',':,"1",:", I,',
. 'Orucl.goniu sp. " '. ,'.. . , • : . 'I .,' '. . '.. I
,: Im· ,llHo,losphaera vir.i,dio Schmitz. ' : ", ... ,', + . • I. r,'

. ' I, fw, IICirchneriollu ObOOCl/Wost •. /ScJ:un. . • I + + " I' +. ',I
" fw' Pocystis lacuotriff Chodat.;' . , , +' ,I + • I·~ + ' II~ ·~~~~;~i: ;~~;~~: ~~;~: .... . .1 : Ir i Pi:
1~=~mm~=Pi~~i~~:':P;~O~b;""il:1:-IL'-f I
I fw , ~ediaßtrUI:l' duplex v.gonuinum lIJ..BI'aWl .' " } ,+' I." • " ,I fw ,f!'ediastrum ~ kuwaruiokJli SohmidJ,o· ," "" .I. I. .' \, +,' +
1 C :. ISconedcoI!lus o.cuminutus /Log./Ollod•. ' ",+ 1+ ~ '~ .'

· 'fvt ,:', fSconedoomus .qundricaudu /Trup./Brob. , +' .: ,+ I + +
.,Ibw .. IScenedesflluo obliquuo, !Trup'.fAg.,': . I .. I + t., •

Im' iTrochisclubrnch~olutu.~/J.1tlb./Lomm. I + I ..... .: +. + r,'

"bVl' ITrochiscio. colve~ Lemm. , :.. ,I + "++. : I + +.
I bw , ITrochi0.ci'u nultiopiooa /Uoob./Lomm. I. : . +

I " ','.'. . ',' ,1.'.1' .1, '.. " , ' 'I

I I ' .. I ',." II .I , I I
. . -:.- I I I . II '" ,
1

" ,



1971 ~'.
Bkologii;

R 0 'f' 0 r e, neo a:

-.'-
, ",,:.

;AD;d±-Uiewicz', "E~ ,','1974' '-, Splj'W, soli.,biogellicznychrzekabu, pblskimi
, '~do Balt,ku' ,,(roku'197,,~; F;kosystemy'M6rskie~'Sozologia:'PAN

jrist~·tut Ek61ogii~ MIR Gdynia, Zaklad 'oceanografii' /~ druku/:

'; norY~iak, M.,1974 ~'Fit'bplankt~n'Bal~Yl~u:,~b'ludllibVleio'\:'197"r.'
,,:,' ,', Ek~nys,tetn:>:1iorskie: n1'ologia. PAN'Instyt'ut,Ekolog.LL.' MIR "

Gdyrlia, ;'Zaklud OceanoßrUfii /w ;.druku/~>',': 'J'". ). . . '

Br~U1dt:' K~, Apstein, C~ ~ 1908 '- Nordischespianktori~, Bo'tanischer .
, , "Te'il~ Ktel und teipzi.gVer1~von,Lips~,'UndTis~hef<',

'. GlowiilSi~~,'A~ ,197~ ,'-" VlSniki badail', hyd~'o~ögi6znY6h:n'~, Baltyku •
·... poludniowymw·; lo.to.ch·1971-7i~'~ Ekos:ystemy l~orskie'.. ::, "

, 'IIjdr01ogia .l'AN rnstytut Ekologii.:MIR, Gdyirla; Zakiad, :
.,Ocoan~grafii'/w· druku/:, . , , " ,,'

, Huotedt:" F~', '1962 .;;. Die Kieae1a1gen:;' VII Band~ NewYörk:
·.Joh~son~Roprintdo~poration:~Weinheim Verlag von: J.'Cramer:

: HUbor-Pesta1ozzi, C., 1950 ,;,;. Das :pilytoplan:l~ton dos, St1s.s\vooers~ "
SYlJt~.maticund :BiO~Ogie~'Teil ,,: Stuttge.r~~.'E:S~h\:JOizorburtsche,i t

Verlugsbuchhanl~.' '

Lakowi tz~' J ~ ,1929 ,- Die AIgen:flora der ~oamtenOßtooe. Do.nzine.

,Lobour, M~,' 19,,0 ~ The plankton d1atoms of' 'UordthcrnSol1s'~
London~' Printed for' theHay Socioty. '

Paschar, A~, 1915 '- riie Stloowasser FloraDe~tsch1and; Osteroichs'
und der SchVleit;z~ lieft 1,3,5,6~ Jeno.~

. ,

'HinGe~', z. ,19'12 - Fitoplunkton Baltyku poludniowogo VI

, Ei~oüystemy fiIoroldo. Tom III;,..Biologiu'PAl.f Instytut
~.. . ,'. .

,'um Gdynia, Zul.-:lo.d Ocoonogrui'ii.
, " ,,', :

Hinoc;r, Z~', ,1973 .;;.' Fitoplankton Baltyku poludnio\~J{~go nu tlo
, warunI{6v~ }lydrologicznych~ ?tudia i Materialy:Mor~ki Indtytut

nybncki~ Gdyniri; II~

lUngor, Z'• ., 1973' - Hozulioszczenie przestrzellne f'itoplan.l~tonu ,
oJ.;~zzIllian~ i1060iowe gutunk6w w'1972 r. w B(~lt.ylcu . '
poltHlniowym. Ekooystemy .Morskie~ Biologia PAN Inst;ytut' . ,I -i'

Ekologii. um .Gdyriia, , Zaklad Oceanogra:fii Iw druku/~

•
I



,
"

\

15

Ringer~Z,197L~;"'Ilo6eiowe ,rozmieszezenie fi toplanktomi
,':wBai1iylul poludniowym w 1973 r ~ Ekosyotem.y, Morsldo~ "
,BiölogiaPAN Instytut Ekologii~ Mffi Gdynia, 'Zaklad '
Oeeanografii/w druku/~

Ringer, 'Z~, 1975.:. Wyniki badan nad zmianami iloseiow;ymi ,
, " :fitoplanktonu BaltyIctt poludniowego wlatach 197~1::"'197'-} r. , '

"" . EkosysteLlJl ,Morskie~' Biologia PAN Inztytut Ekologi:1::'
" "" , mR Gdyn:f.a~ Zaklad' Oeeanografll /-:: d.ruk:u/~ .'

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

':Rinser~' Z~·; 1975 .:.; Zmiany w:fitoplankt'oru.e, Baltyku' poludnii:>..:.
, ,weg~ :na tleeutnoflzacjl' tego' zbloriu.ka~Komitet,' '

'. ": . N~ukowy "Ozlowieki ~odowisko": /w d.ruku/~ ' '
..,. .:~, ..,',. ' " .~ .,:: " .. - ' , . , ." .~; ~ '". ,',. ' , "" ' .
Sieminska.J.' ,1946, - Baeillariophyeeae-Okrzemki~' Flora ,,'
~" 'slodkowodnaPolski:' Tom ri~ PWN' Warszawa~ ' .

;Star~aeh~K~ ~1965 - Met~dy 'b~dani~ planktonu~pi~mir; Warszawa.
"" .,'.' : ~. . -, .', " ... : .. .... ,., ' :. " ". 4.\~' :", : '.. ".,' ,- -.

Starmaeh"K~ ,,1968 .. Cyanoph;yta - Siniee. GIaueophyta .-
, ~lauko:fi t;y~' Flora, SlOdkOWO~l!l-POlSki~·TomIl. 'HVll', War szuwa. '

, ~ . . .

877/8h/8


