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Rcsults of quantitative investigntion on the phytoplankton

distribution in thc southern Baltic for 1973
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\/D Ih 1I () th n~.'\/.
. ,,' . ,./"----. ~he pattc.l'n of' quantitative distribution of the Bouthern Baltlc .

p~topl~~o~ indicated the plant vegetation in 1973 to be more
tha...--limiCo as g:'Go.t as that in 1972~~ The higheot humber of. plant
cells PO.l' 1 oubic ::etre of tho sen water was observed in the' Gdaflsk .
Dee:!> areo. at 5 1: depth~' Beside of' that; it was onoa more proved .
that the indicato:, species for thc organic pol1utlons of sea water.
i~o:; Nitzschia palen 'entored thc southern Baltlc together wlth
thc polluted waters the.tc~c trom the western region of this sea;

},'~atc.:-itll .and l::ethod of inveotigation
, '.

Thc ~atorial dostincd for thc study was taken from thc' following
Baltic regions : thc Arkona See.; the Bornholm Deep and the Gdansk
Deep in all the four vegetation seasons,

.~nter season / January-February/,
oprins season /April - Mo.:y/,
cu=mor:season / J~e-JulY-AugUst/; '~d'
autu:::n season / OCtober-November/. ' ,

0:::. thc whole 156 plankton s'amples \Vere examined with respect
't;o 'tihe quantitativa occurence of particular species in each cf

the ~bove.rcgions at 5. 10, 15~ 20, 30, 40; 50 and 60 m 4epths;
The zn=ples were takenvdth a oanpler and preserved by adding 4%
~ormülin: Tho humme~ of cella of a given species in each sample
wes doter=ined using cylindric cella Of,lOO ml capacity in the
~eVC.l'se ::ic::,oscope of Utermohl's tY.f>e~ The 6.ell coetficient K for
thc c~los examned amounted to 8:'400~ Thc species composition
cf thc ph~toplankton in 1973 was studied in samples collected by
vertic~l hauls with tho Oopenhagen net / qauze No 25 /. completed b~

those takcn YJith the sampler'~ The results of qualitative determi-.
nutio of tho ph~top1ank~oncoopositionure presented in Appendix ~.
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Investigation results
Arkonn. Sea. From the detailed
that in the winter period the
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data for the Arkona Sea is evident
fair1y abundant species was

Kirchnerlelln obesa / Chlorophyceae/. At 15m depth as many aa 168
million cella/rn) of sea'water were found in thls region. The other plant
species obsorvod at the same time occured in much lesser quantities
and thc range of their occurence was confined to the depth of 15 monly,

In tho spring season the following quantities of particular
phytoplankton species were found in the area ofthe Arkona Seal

Kirchncri~lla obesa, 475.million ce1la/m3 at 15 m depth,
Microcystis aerusinosa 100" " "5"
Dinobryon balticum 105" « "0,5"
Oocystis lacustris 63" " "15'"
Chaetoceroo borea,lis 96" « It 10 "
Chaotoceros holsaticus 58" " "10"

,
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In the SUlT.::1er·197) the most numerous species in the Arkona Sea were:

Microcystis aeruginosa 299 roill.cella/rn) nt 20 rn depth,
Anabacnn sniroides 117 " " " 10 "
Anabaona flos-aono 172 " " " 15 "
Kirchncrie11a obesn 252 " " " 5 "
Cyclotella meneghiniana 19) " " " 20 " -;;

In thc same area the most abundant species in the autumn was
Dictyosobaeriurn ehrenborginnurn that occured in the quantity of 445
million cells/rn3 at 5 m depth.

Bornh01m Dcep In the region of thc Bornholm Deep tree species of
•

phytoplankton were in the winter 197) by far the most numcrous as
comparcd with the othcrs•. They were:
Kirchneriella obesa, with 252 mille cells/m) at 15 m depth,
Dictyosnhnorium ehrenbcrgianum 50.mill,cella/m) at 15 m depth,
I.licrocv stia aerugionosa 168"" 11 15 11 11

In the S3ne locality, but during the spring time beside of the
opociea fron group Chlorophyceae also thc opecies of the group
BucillQriophyceae wcre fairly abundant. From among the lutter the

•
..

moat nur.:.eroua r:ere:
Kirchnericlln obesa 978 n:1.11. cells/m3 at 5 m depth f
Cha.etocero~ borealis 256 11 11 11 0,5 11

and Scclctonor.1O. cOfltntUr.1 119 11 11 20 " L
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The maxiJ:lum number of ce11 s .. that 'NSS found in this' region in the summer
belonged tothe specios Kirc~~eriella.obe~a, occur·ing in n~ extremely
hight number of.l,470 million cells/rn) at 10 m depth.Such a numberof. .'

plant.colls was the largest evernoted. The nextpositions as regards
thaquantitative occurence ware occupiod by:
l.acrocystis eeruginosa 508 mÜl.cells /m3 at 30 m depth,
Anabnenn su1roides 356 tt tt 11 0,5 Cl

Cyclotelln r.1eneghiniana 302 11 " "20 11

.The plEln~ species found inthe Bornholm Deeparea in the iiutumn
did no~ diffc~ from thos~ found thera in the s~~er period, only
thair nu~be~. per 1 cubic metro considerably lower:

Kirchnerlella obose 344 reillocello/m3 at 30m depth,
!!.icrocystis aeruginosa 121' 11' ". 11 10 11 .

. .
Gdansk Dcen Tae third locality where quantitativeinvestigation
concer:ling the phytoplankton distribution ware conducted,was the area.
of the Gdansk.Deep.
Bere, ~~c most nu~srouo species in thewinter was Kirchneriella obesa
with o8~i11ion cella per cubic metre at 10m depth.
Inthe spring two groupe of phytoplankton .were dominating: Chlorophyceae
&nd ~cillariophyceae. -
Firc~~erie11a obena reached at that .time iha record number of cells:
5166 ~illion per cubuc metr at 0,5m.depth. The second and thlrdplace
bclo~od to Scelotonerr.a costatun with 1709 millioncella/m3 at 0,5 m
dc~th end !j1crocystis aeruginooa with184 mlillon cella/m3 at 50 m dept~\
Ir.: the C~l"':lner thedo:ninating groupe ware Cyanophyoeaeand Chlorophyoeae.
~hc following species from these groupe ware moat abundant :
M~c~ocystis ae~uginosa 521 oill~on cella/rn3 at 0,5 m depth .

. Dictyosnr.aerj.um ehrenber~ianut1390" . tl 0,5 "
t,.naba.cna sniroidos 936 11 11 10. rt

Grea.t quantltiosof two plankton species were found in thia region in
the autu.:cm: ~

·Kirc~~ericlla obeca 340 million cello/rn3 at 5 m depth and
Coscinodiscus granli 134 " tt tt 10 "

General conclusions
Comparins the ,quantitative investigation resu1ts :from 1972 and 1973
obtuined for the southern Baltic. on hydrographie backgrounds of
rcspective years, temperature and salinity, the following facts ~ßY

. oe tuken into consideration:
In April 1912 an influx of the North See waters tookplace into



the Da.1 tic. It brought ubout nn incrcnc:c in thc ,:;'Jlint:; of tha hot:'O'::l

wnter of thc ;,rkona. 3ea up to 22 0/00, und oliGht docrcaDo in t110 t';3.tor
temporuturo theroo Amone tue pJ;ytplankton of thi3 locality 00;::0 !:orth Son
species uppearcd und gl'adua.lly drifod oouthcnst;';ard t013othor w.it;~ tho ::m

line waters during thc furthol' purt of tho yeur.
Nenror to tho Bultic entrnnco, i.e. in the weotcrn ~ost part of thc Gcn
theso species wero ob::oerved in tho lute spring nnd ßur....-:ler, ...:ho1'oo.o

farther to thc cast,' for insta.nco, in the Gdansl( .. Deap, thc pro sonce
of some of them was noted as late aa Octobero

Thera wa.s noinflux of saline waters from thc ~orth Sen into
the Baltie during 1973. ~ho temperaturo of the isohnlino top wnter layer
in winter months was in tbo Arkonu Seu slightly higher thnn normal, and
in the other Bouth Enltic ureas it did not show any nbviation from the

. normal values during thc whole·year, exepting the autum ~onths when in the
Bornholm Deep and Gdansk Deep the temperature of ~he top water layer.down
to 40 m depth vaG found to bo by ubout 10 lowor teen the nornal one.
The salinty during 1973 did not ehow nny effecte of the salz nater
'influx that had takan place in 1972, i.e., it kcpt bcing normal all over
the souzhern Baltic. Only 10ea1 displneement ofwaters of the intermediate
1ayer were observed to bring nbout either salinnity increase Iby nbout
1~20/00 I in some Baltie regione, or a temperatura 1ncreaee, as 1t was
observed, for exemple, in the Bornholm Deep Areao Tha water masses of
theBalt1e in 1973 showed greater stability as rogards their hydrologieal
eharactoristica in eompsrision with theyear 1972' and the results of this
faet found its expression in the qualitative composition of the
phYtoplanton aS,we11 as L~ the quantitative oecurrenee of partieular
species I number of cella per 1 cubie metre/.

As regards the qualitativo composit10n of the phytoplankton
it may be aaid that the year 1973 diffored I by greater variety of
spocies/from tho year 1972 • In 1973 thc groupe of Cyanophyceae and
Baci11nriophyeen~wore represent~d by roueh more species in eomparison
~ith 197 2, whereas the. group of Chlorophyccae showed the sume number
of species in both the yearo.
The regions with the groatest var10ty of speciescoroposition differed
in the two years. So, in 1972 thc Bornholro Deop aree presented .the
greoter veriety of phytoplanktori speeies, .wherens in 1973 the greater
number of species was noted in the Gdousk Deep areo.

The h1ghest nunber of plant c011a per 1 cub1c motre at a given
depth inl972 wes found in thc Bo.rnholm Deep in August o Atthis time
the species Cyclotelln menoljh1niana / fuc111ariophyceao/ occurred at

10 m depth in the quality of 1432 million cello /63 of wator. In 1973,

•
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the highest number of pInnt celln in 1 clloie metro of wnto~' occured in

thc Gdaüsk DAOp.
In April 5166 milllon cello of the a1'oelos Kirchnariella obesn.

'were preoent in 1 cublc metre nt 0.5 m depth.
Thc invostigation resulto huvo indicßted that the year 1973

docidedly excoedcd the procoding yeaor 0.0 regarde thc total phyto
plankton biomaBS in 1 cuble metro of v/l:lter. In extreme case example,
thc apecies Kirchnerielln oboen in October 1973 in the Gdanek Deep
area nt 5 m depth was found in 80 timoa greo.ter quan!ity.

Tho obtainod resu1ts mako possible to determine the depths at which
tho phytoplankton was most abunda.nt in 1972 end·in 197) in the three
south ~iltic doopa eonoidored, 80 the dcpth range nt whieh the phyto
plankton was most nu~erous durine both thc yeare was found to be 1imi
ted by 0,5 und )0 m deptho.

In these two ~,ea.ro tho vertical distribution of the phytoplan

kton in the GdaI1.sk Deop area indicutcd thut thc depth of 5 m was

thc riehest of all.
It mayaIso be rnontioned the quuntitative OCCUrence in both

thc years, of tho species regarded to be the indicutor of organie pollu
tion of seu vßtors, namely cf Nitzchiu palea / Th1cillariophyceae /.
This species appeared in the Arkona Seu und in the.Bornholm Deep

. in August 1972 t but in the Gdansl;: Deep i ts presence was noted as late
as in October that yeur. Thio fact may servo to draw a conclusion,
tnat this opecies ßots inta the Gouthern Baltic from the western part of
this sea. In 1973 Nitzochia oalee wns faund in thc Arkona Sea und
in the Bornholm Dee~ in Ju1y. In the lutter 10cu1ity at 10 m depth
it oceurred in eonsiderablc amount of 150 million cells/m). The
presenco of latzochiu Dalou, however, failed to be noted in the Gdansk
Deep till tho end 01' thc, thue it seems to prove the hypothesis
that this specics eornoa from thc \'10stcrn P'1J.~t of the lbltic together

• with the wllter fror:l thcre vlhich arc contuining conoiderable amounta
of organie pollutuno.



Spac1es compoaition of south Ba1tic phytoplankton in 1973

Euglenineae
Eug1ena vlridis Ehrenb•.
pinoflage11atae
Ceratium fUBUS /Ehr./
'Ceratium tripos IO.F.M./ Nitzsch.
Dinophysis"acuminata Clap.Lachm.
Dinophysia scuta Ehr.
Dinophysls norveglca Clap. Laohm.
Dlnophysie rotundata Clap. Lachm.
Dlnophysls ovum SchUtt.
Gonyaulax triaoantha J6rg.
Gymnodlnlum rhomboides' SchUtt.
Gymnodinlum ap.
Perld1nium breve Paul.
Per1dinium oatenatum Levander
Perldlnlum depreasum Ball.
Per1dinlum divergens Ehr.
Per1din1um finlandicum Paul.
Per1d1nium p~lluoidum /Berghl SohUtt.
~oridinium stenii JBrg.
Perldinlum ap.

ghrysophyceae ~

D1nobryon balt1cum /Sohutt.1 Lamm.

Sillcoflngellatae

Ebr1a tripartita I Schum.1 Lamm.

Cyanophyceae

Anabaena floa-aquae /Lyngb./ Breb.
Anabaena splroides Klebh.
Aphanlzomenon flos aquae /L.) Relfs.
Aphanothece miorocopia N§g.

ChroococcUG limneticua Lemm.
Gleocapsa minuta IKUtz./Holl.
Ly~gbya bipunctata Lamm.
Lynbgya limnetioa Lerr~.

•
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Lyngbya ap.
Meriamopedla punotata Meyen
Moriemopedia glauoa /Ehrenb./ Nag•.
Mlorooyatia aeruginoea Ktltz •

. Uodularla apumlgena Mert.
OBoillatoria ap.

Ba·cillarioph.yoe§8

Achnanthes taeniata Grun.
Antinooyclua ehrenbergii Ralfs·.
Aeterionalla bleakelyeiSmith.
Aaterionella gracilli~a / Kantsoh./
Chaetoceroß affinis Laund•.
Chaatoceroa borealis R~il.

Ohnetocol'oS brevis SohUtt.
Ohaetocero8 ourvisetuB 01.
Chaetoceroa debilis Cl~

Chaetoceroa decipiena 01.
OhaetocaroB d1dymus Ehr.
Chaetooerosgrao1lis SohUtt.
Ohaetoceros holsaticus SchUtt~

OhaetooeroB laclniosus SchUtt.
Chaetoceros pseudocrinitua Ostf.
Ohaetoceroa similis Cl.
Ch{'l.atocoros w1ghnmi Brlght.
Coacinodlocua granii Gough.
Ooacinodiscus ap.
Cyclotella ml'lneghiniann. KUtz.
Cyclotella ooc1a118 SchUtt.
Oyc1otollu stel1i~era 01. Grun.
Cymbolla pro strata / Bark.1 Cl.
Diploneis intorrupta /Ktttz./ Cl.
Dity1ium brißhtwel11 I west.1 Grun.
Ep1themiu Borax KUtz.
Frngilnrin crotononsia Kitt.
GyrooiGoKt ucumir.ntnrn / KUtz.1 Rabenh.
Molosira nummuloldos /Dillw.1 Ae.



Malosira unüulatn. lehr.1 Katz.
HaviculR plaeontllla IEhr.1 Grun.
Navieula sp ..
Nitz8chia closteriltm IEhr.1 Smith..
Nitzschia holsnticn Hust.
Nitzschia palen IRatz.1 Smith.
Nitzsohia seriata Cl.
Rhizosolenia alataf. gracillima IBright.1 Cl.
Rhizosolenia fragilissima Berg.
Rhizosolenia setigera Bright.
·Rhoicosphaenia eurvota IKtJ.tz.1 Grun.
Scelotonema oostatum I Grav.1 Cl.
Synedra ulna IRitZ8Ch./ Ehr.
Synedra sp.
Thalassionenm nitzschioides Grun.
Thalassioslra baltica /Grun./ Ost.
Thnlassiosira gravida Cl.
Thalassiosira decipiens /Grun. J6rg.

Chloroph~ceae

Ankistrodesmu8 falcatus / Cordal Ralfe.
D1ctyoephaerium ehranbergianum Naag.
D1ctyospkaerium pulchellum Wood.
Chlorella vulgarie Beyerinok
Kirchneriella obesa /West./ Schm.
Oocystis submarina Lagerh.
Ooeystis Iacustrie Chodat.
Pediastrum boryanum Le~~.

Pediastrum quadricauda /Turp./ Breb.
Trochiscia brach~ata / MBb./ Lemm.
Trochiseia elevei Lemm.
Trochiscia multispinosa Moeb./ Lemm.

•)



n e f n r 0 n c e 0

1. J1t!!I1:ll.. };6 J tl;.n;:l;ein (;, 19012 - nordischen pl~J.n1don.,BotnnlfJcher
'roll. l'.iel-LeipziG, Vcrl.Jlipoiue und '1.'ü:cher·

2. F:dtfJch,J?E. 1948 - '.rho stl'uct\u'e und ropt'oduction of tho
o.l[:;ao. Volume L. Cnmul'idE:e nt tho Uni vorsi ty
PraGG.

3. Fl1arold,J. 1974 - 't'!ynild oboerwac,ii hsurolo/Sic:,mych na.
po2::udn. Bo'l~tylm w roku 1973 I praca v: drulm I.
ZnlQ:bd Oceanogrnfii I,TIn, Grupn. Prol.lloL'1:Jwa
" ProduktyvH106c Blwoyotemow 1,'(oral::ich".

4. Huotedt F.R" 1962 - Die Kioselalgon .. In: Hnbenhorets Krypto
gomenflora 7, 'l'ci.l 10 Leipzig, Akndemie Verlng.

5 .. Lakowitz J. 1929 - Die .t\lßenflorn der gesamten Ostoee.
Dnnzig.

6. 'Lebour M. 1920 - Tho plnnktonic dintomo of north~rn ~enB.
London, Roynl Sooiety of London•.

7. Pascher A. 1914 - Die SusDwasser-Flora Doutnchlands,
Osterreichs und der Schweiz. lioft 6: Chlorophy
cene II1. Jens. 'lcr1ut; von Gustav FiAcher.'

8. Ringer :ci .. 1973 - 1?itopln.nkton R'11tylm poludniowogo uo. tlo
wc:.runkOi"; hydro1oe;icznych. Sbudia i r.iaterialy.
Morski Inst.RYbacki, Gdynia Serin A.ll

9. Ringer Z. 1973 - TIozmieszczanie pozioma i pionowe fitoplan
l:tonu oraz zrniany ilo6ciowe GIl tunIcow na prze
ctrzeni 1972. Studin i lbtorialy I w drukul

10. Ringer Z., 1973 - Phytoplanton of the Southern Baltic in
1972. International Council for thc Expl.
of tho Sen. C. 1~. 19731 L:9 Plankton Committee.

11. Ringer ZOt 1974 - Ilosciowe rozmieszczenie !itoplanktonu
W &lltyku poludn. w 1973 1'. Studia i Unterill~Y

MIR I w druku/ '

12. Humek A. 1946 - Lista go.tunkow fitop1o.nktonu powierzchnio
v:er;o Zatoki Gdo.~lskiej.. Biul.Morskiego Lab.Ryb.
Gdynin, 4.

13. Siomillska J 0 1964 - ßacillariophycoao - Okrzemki IDia. tom..'tl
ChrysophytBoII Flora slodkowodna Polslei, W-wa
PWll.

14. Star.ach Ko 1955 - I.~etody badunia plankto11u. riurszawa, PVffiiL.

15. starmach I:. 1966' - Cynnophyta. - S1nioe, G1uucophytn-Gluukofity'
F10.t:'D. slwdkowodnn Polski, Tom 2 r:-wa PWN.


