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In thio contributlon the Variations occurrlng in the
ComPO»ltiOH of phytoglankton JPGCleu were analyzed and

‘compared nith the imultaneou. changes in hydrological
;;agents such as tewporature, salinity and nutrientse
fThe invcstlgutlons were conducted in the period

, embruclns iour years. 1971—4974.'1ho flrst two years»

were worked on by Z. Ringer, the last two = - by the

:’author of" thig conbribution.’

i‘”aterial and method of investigation ;i

The matoriul derived from ‘somo routino utations located
in the southern Baltic areas A,1 55 Oo2*n 1400 5 /the

Arkona Soa/, B, )5°2o N 15°5°E /the Bornholm Deep/,

:*Ba 55 13 o 02 E /western part of the Slupsk Furrow/,
K, 55 00 T 18 55 ‘w /NE fronm Rozewie/, and. G2 54 50 N
;1490°0 E /southern part of the- Gdanbk Decp/s - '
“Phytoplankton umpleg were taken’ every season with

Oanhaben net, No 25, in vertical halus from the
bottom to the sea surfdcc, successively from the water
1aJers- 0—15 m depth, 15-30m, 30-50m, 50-70 m, .
70-90 m, 90 m - bottom. The samples were preserved on
boaxd Lhe regearch vcusel with 4 9 - formdline;‘ |
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To make bthe floristic andlysis the author took advantage =
ol folldwing papers: Brand-ipstein /1908/; Husfédt’/ﬂ962/;

T.ebour /1930/3 Pascher /1915/; Woloszynuka /1928/
Sieminska /1946/; Starmach /1968/. ‘

with respect to, salinity the quClOu were clas ified
according to Z.Ringer /1973/.

- : , o " Salinity degree of
Species. ‘ . /Synbol/ -~ the environment -
o 3 : the species lives in

- Oceanic /o/ and maritimo\/m/ C - 20%00" -8 ‘“490/00
" Brackish-water | Jbw/ - 5 8 20

' Proh-vator Jiv/ | S5
.Clc;sm()polite'_ /C/ indifferont to the

salinity degree, -

thus dwelling,as well

in marine as in fresh-
- watér basins

'Reuults of inveutigation .

_\During ‘the perlod conqidered 144 taxonomic units were |
distinguiuhed~ 17 or them were determined,qnly as for
gonus: ST e
‘124?a; for species;
"2 uas for. dubspocies;
"1 as for irom. S

The SyutOmdtiC compositvon of phytoplankton is given ‘
~in Table I. Thcre ‘can be seen that the group of
'Bacillariqphyceae decidedly preVailed, since to this

belonged as many uas 485 of specles welling in the

~;regionu 1nveutlgated. ChlorOphyceae constituted the
st group c‘ont‘dti‘nm{, 19 of ...pecleo. I‘urther proceeded




" Dinoflagellabac with 17ﬁ and*Cydnophyceae wvith /A45%/,

Afwhor eas cach of ‘the rouulning taxonomic groups, i.o. 

" Eugleninae, Chrysophyceao, Silicoflagellatae, and
Pyrocystae counted only l species. The author would

like to emphasize that the numbor of spccies in parti-

cular groups Variod from year to year, show1nﬂ, howaver,

" a trend to increase f£rom 1971 to 1973. This 1ncrea ing

trend was particulurly conspicuou in the case of

dlatoms. Aftor a nass occurrence of diatoms in 1973 .

"the number of . ppecieﬂ of this group markodly droppod

'.ln "97“0- ' ‘ : . o : o .
The gcneral number of specieu varled not only from yeur'

\‘to year bu there were also. very dlotinct difterences

depending upon the sea reglon. During tha whole pexiod of -

1nvestigution the greatest number of upec1es was noted . -

~in the Arkona Sea /92/. In the Cdansk Deep as many K

‘ag 90 species were dlstinguluhed. In the. reglon NW- from ,
: Rozewie /at station hq/ 73 specles were found, and ln ~'ﬁ""”
the western part ‘of the Stupsk. Furrow -~ only 62 spe— ‘

- cies, The Bornholm. Doop with it 8 57 species revealed'~
itself to be tho poorest one. :
“With regard to salinity degree the. phytoplankton of the

’southern Baltic showed a decided prevalence of brackluh-‘:“ \

’water speciep /41 upecies/,_the next place’ belonged to e

; marine species /36/. A comparatively great contrlbutlon /ﬁp/
. 'of fresh-water species to the general number of" ppecies

5?also was evident. The remuining groups were repreoented

Tby considerably lower nunbers of: species. 12 groupo

belonged to oceanic sp001es, b to GO»mOpOllLe oneu.

VADiatoms and BaclllariOPhyceae constltuted Lhe maln groups _‘f
‘of oceanic mnd marine spe01es.\ . j

The plant group elassified as br&cliuh—watur upuc1vs ‘

~was mainly 1op10nontod by diatomas, and, In a les sex .

degree by Chlorophyceae, Cyanophycoae qnd BdbllldrlophJCBQO;




-Anong the frech-water upOClOu CthPOphJCOaC and. dlatOﬂ"
, preVailed. : '
Particular groupa clas 1£ied with rospect to salinity
. of waters they live in, occurred in amounts varJing .
from region to region. In the Arkona Sea great share-

. of oceanic, marine ond bracl.ish-water""pecieu was noted.

 In the remaining. Baltic regions the number of these
- organisms was markedly lower. Fresh-water and coemopolite'

"epec1es first of all occurred in the Gdansk Deep and

-in a lesser degree in the region NE from Rozewies
\JQuantitative changes in species composition of parti— :
cular ecologic groupc with reupect to salinity were .
*5‘obeerved as’ depending not only upon the region but also

" ‘upon the year.,The 1971 ‘year was' characterlstic due to -
VSa rather small " participation of marine, brackeih - and -
fresh-water organisme. A rapid increase in number of .-
~these species took place in 4972 and in 1973 the peak

. a8 their number is concerend was attaineds A particularly
‘:9great number of species in- 1973 was found.to appear :

: within the oceanic group of organisms. In. 1974 the nnmber
of Species markedly diminished, esPesially dropped the
number of : brachish-water and freah-water Species.

efchanges in qualitative composition of the southern Baltic}
'j-phytoplankton became evident in particular years of

“:investigation. Beside the Species which occurred only

in.a concrate, vegetation season, as for. example Dinobryon

balticum or- Nodulearia spumigena, there were some epecies
_which did occur-in many a Béason of the same year, €eBey
Apbanizomenon flos-aquae. However, beCause as a rule, '

© in particular season particular plant Species were

-'j»found to occur, the occurrence of phytoplankton specieg

:in the southein Baltic may be considered a seasonal one.

—— —




. The w1ntor ceason ‘was characterlstlc by occurrence

of dlatoms ‘and. Cyanophyceae, the last group aleo ‘being,
' dominant in the spring. perlod, but it may ‘be: added here-

‘ nthat there wore not ‘the ‘same epecies at. both the tlmos,

 -fand also not the same in different year ;L R

L]Dlnobrvon balticum /Chrysophyceue/ should hqve been con81-
*dered” epecios typical’ for epring during all the four

. >yeurs of inveutigation.bi'1; g » T
" In summer - Cyanophyceas. togethen with a considerable o

' A,;contributlon of diatoms decidedly prevailed. During the,‘;l
. whole perlod of - obeervation the summer eeason reveqled L

:a:‘iteelf to be. thut of maximum development of Aphinizomenon
_ floe-aquae.v_a'. : o o s ‘
. In gutumn - the etrongly prevalling speciee belonged to

d'f.diatome. Coecinodiscue granii wae even a species which
'_?occurred in- this season in each of the years concerned.

7'Both, qualitatlve and’ quantitative composition of phyto-

plankton visibly differentiated with depth, Most abundant

3 was the: phytoplankton within the top water 1ayer /0-15 m
'depth/._At that depth the foﬂowing diatoms mainly
occurred. Coscinodiscus granii Chaetoceros borealls,

‘Actinocyclue ehrenbergii,"cnaetoceros danicus” and”

'Nitz chia holsatica.» o o T T

" Next to them CyanOphyceae should be lieted. They 5

_were represented by the speciee' Aphanlzomenon flos-aque~

BacillariOphyceae by the upecies. ‘Peridinium pellucidum”
" and Ceratium tripos. After them came the group of
Crysophyceae ‘only represented by Dinobryon balticum.
With increasing depth both the number of species and
froquency of occurrence v1u1b1y dlminished. In 1ntermediate
water 1ayer /30-99 m/ filut of all were noted the species L:
eu(,ha R ~ .




"Chaotoceros: borealis;'Coscinodiscus'granii; Sceletonema
. COS{aeum Cliagtncenros holsaticus,prhanizomenon £los="""
- oguae and Nodularia spumigena.~«~f" : ‘ ‘

ﬂ,Ncar the bottom only scarse specimens wore found to_«'
'?dwell. The species recognized neaxr - the bottom were: .
”iChaetoceros borealis and Coscinodiscus granii.j

.-_4*.».»..»--\ -

)W'?‘Vhen discussinb the PhytOPlankton of the southernf

~fBaltic it also may be mentioned that at stations Aq, B1j

end B2 /i.e, in the Arkona Sea, Bornholm Deep and o

fwestern part of the Slupsk Furrow/ the - appearance of o

o al pollution indicator, Viuo, Hitzschia palea was noted

,Zin 1972, /Ringer 1973/. Once more this-species was noted

i to be present in. 1975 at stations A1 31 und K4 /NE from ‘
L Rozewie/. Thus .was . evident that Nitzschia palea’ was .

.“moving from the West to. the East. Since "1974° this species

- has* seemed to disappear frcm the Baltic waters.,'“" - "

°:Discussion R

The qualitative composition of phytqplankton was

B analysed from three points of view: regionelization, -

A_soasonality of occurrence and salinity degree peculiar‘

 to the environment in which particular species live.

- . The. investigation results obtained on qualitative
’-,,compcsition of phyt0plankton in the southern Baltic‘_ ,

_.for 1971-1974" revealed a great Variability of ‘the species .

"composition as dcpcnding upon hydrologic conditions which

also were ch&nsine from year to year, wiz.,, temperature,

'salinity und nutrient contents of water. .

The western part of the sea showed greater. Variability

p,of phytoplankton composition, as the salinity groups
'p were concerend - in comparison with the remaining Baltic
' rcaions which are lying more eastwardly. This variabllity

wus caused by an influx of the North Sea waters into

- the Baltic, that took place in 4972 /and in 1974/, as

e

T e
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'.with those wutcrs .a number of ‘oceanic and typicel murine
_ peClOu entercd the Baltic area.: L

The influx of 4972 was - eztremely strong. Due to it
a considerable increase in’ general number of phytoplanlton

’7fspecies was noted, before all in the" Arkona Sea and in
_..the Bornholm Deep. In the subsequenL 5ear a further
3fvincrease in number -of- species was found, though thero ﬁ;ft
" vwas no. other influx of oceanic waters in- the meantime. :
wThe only reason for this fact may bé’that in 49?2 not
’[eall the sPecies were found in samples perhaps because
. of small nunber - of their representatives; which furthor _
'4j;on reproduced themselves and became ,ufficiently numerousf,
gﬂ@to be detected in samples rrom 1973.1; - ST
As early as’ in 19?4 most of the SPOCiBb considered to be o
_ {_;indicators of - salt water influxes diseppeared from the if{*
"'isouthern Baltic.:~ T -f\'~z . PR \
;fTable I illustrates Sporadic appearance of oceanic S
. and marine species in .this area since 1956 /Rlnger 1974/.?;"
“.ucertain phytoplankton species after having been brought «
vi;by influxes became adapted to. the Baltic hydrologic s
;‘fconditions. The specles such as ‘Dinobryon norvegica and A
;lﬂCeratium tripos ‘which were found" during 1969 Anflux - :'
";-may be- counted to ‘such adapted organisms as’ they have s
"*,endured in the Baltic up to the present.;.f ' S

f
: '

Whereas the western part of the sea remeined

g'under visible. influence of the North Sea, the eestern
' 'gpart of it, especially the Deep of Gdansk, was exposed
. to.the influence of river discharge. The rivers RN _<i
ll~brought in’ considerable amounts of nutrients. Thi“""ﬁil, N
"[fact together with temperatur of surface weter higher ﬁ
’than els ewhere in the Baltlc were sufflcient to bring
' Jabout an enrichmcnt of this area in multiple fiesh—z]~§ff,fu.
‘water plankton species most probubly dueito the v1cinity'“;f'
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Table II. The uompo 1tlon of marine and oceanic upocieuv
~scasionally appeared in the. uouth Baltic SN
1n tho perlod 19)6—1974.'»-.~ _

3 o - i o . "l" . -

~a

HyEmTE lat a

L1096 130 67, 68~f»20" 71 172 3.

Chaetocerou simills t+‘_ S ?f:‘ _:fg'fi>r'r“;;'_7f +

Chaetoceroa atlinaticus \ + S
| Cepclnodlscus Jone- A o
© sianus ' + ‘ L
Caratlum iurca ¥ o =
Chaetoceros diadena |-, Beoobe o« S
‘I Chastoceros decipien73’ + AN R AR R B B
ChaetocerOt densus T v SRR B
Chaetoceros affinis R oo+

Dictyocha fibula . . [|° b
Distephanus sPeculum f;» S SRS DA S

- + |

Thelassiosira nana' ] ' 1 N N L
'Ceratium arcticum B R f‘ffi“';f + : 
Coratium macroceros § - . 1 1 .i-C B ‘ , A
'D1n0phy is norveglca o 35._‘37- :ff" U 1’+, +
Ceratium fusus ;“~7:' S 'V"f i '7'f+, o+ Ao+
Lycmophora lyngbyel SR B N AN
Detonula" schrbderi j N
Rhizosolenia hebetata-uf +
Asterionella bleukeleyi‘l S
- Perldlnium depresgum o ‘ +
Chaetoceros didymus +
COuClhOdiSCUS obéhrus JRl D B +
Rhizosolenia alate -}. - 1. o :
f. gracillima';. +
Thalas;iosxra declplenu +
Pyrocystls lunule +
Chagtoceros. pseudouri~~”l N 1. T
~ nitus I o oy o : e
COuCiﬂOdiuCUo stellaris C e 4 1 B
‘Ditylium brimhtwellll - 1 - +
_— 1_L : A SR JUUR




of thc Vletula-rivcr nounth. The higheet emcunts of
;cnutrientu in the Gdansk Doep were’ found in 197) ‘
_/AndrulOWica, 1974/. In the same yeer ‘also thc higheet

‘inumber of fresh—water quCleu was noted there. Thc

7‘effect of river water 1nflow exerted on uPOClOn compo-i4

. SLtion of. phytoplanhton wasg- Vlulble, though to a lesser

'degrcc, ulso in. the erca nw from Rczewie /K4/.»_'

The rogion comparatively leeet differentiated ao_“;'

'1‘regardo the'up001en compcuitlon of phytoplenkton was -

. -the Slupek Furrow. The spe01es which \ere known. from
,ffthe whole southern Baltic were’ found to occur in>thiufﬂt;*
,jregion. None of plankton groups. with reepect to salinity _'
Lowas, found to prevail markedly, i.e. ncnc of the groupe

' MQ>that would charecterlze either an influx of saline

_‘water from the North Sea, or freeh river waters. This gf.f
“ifact, resulted ‘Lrom ‘the transitive: position of .the .
ffTSlupsk Furrow, thetstretchesbetween the Bornholm
. Deep and the Gdensk Deep. i ;»_;: Ll

S ‘i; lhe observations from 4974 - 1972 showed the phyto-'f
L?fplankton of the southern Baltic to undergo ince sant: N
?]3A» many as 16 % of all the specieo determined occurred
" all - over the investigated area.: Thus these - species

:?‘may be coneidered characteristic for the souther

{ffBeltic, at leust for the period under oonaideration.
: Certain of them frequently occurred in maes, thus they

‘,ifwere dominante. Prom the point of ‘view of: salinity

'ﬂgtheee SPBCiOu wore merine and braCKiSh-water ones.,;«b‘f_
'g‘Here belonged; Dinobrvon balticum. Arhenizomen flos-aque,g‘

- ‘Nodularia spumigena, Actinocyclus: ehrenbergiii>Coecinod1~} -
©, 8scus granii’ and ‘Sceletonena costatum. In the general

o composition ‘of phytoplankton the breckioh~water “and - .
) merine uPCCieS decidedly prevailed over other Se ThiSA'*"'“




'f;}also apparent during a single yegetation year due to
_ }7fthe event of seasonality. Certain species occurred only
ffffin certain seasons ‘as undoubtele conditionned by .
| }7ftheir demand for appropriate temperature. Such a species;
:“Vjae Dinobryon balticum was. only found to occur at the

jrffact should undoubtedly beoonneotedmuth the brak—‘;gﬂ
>h charakter of the Baltic waters.»;;{\- e e

Qualitative changes of ‘the’ phytoplankton becamefi

'fllspring time, ‘viherean Nodularia® spumigéna - only in ‘:i"». B

"ua'summer. _phanizomenon f£1los=aque /Oyanophyceae/ revealed

::gﬁconeiderable tolerance against the temperature sincelfi:“ ' '. é

;ﬂ&fit occurrence in the southern Baltic ‘was noted all over

.;‘atne year - except for: autumn, From . time ‘to" time some qpe-:‘
- cles typical for:a particularseason also. ‘appearod at’-

" another’ ‘time if only the - needed. - thermic conditionszf#“u
ifffendured. As example may be given Conecinodiscus;granii ‘
‘Qkfwhich must be considered typical for' the” autumn season,

ffneVertheless in the period 1973 ~. 4974 it ‘was found’,

”‘;fhigher winter tempeature in those, years /by 4= 2° ul;e . S

'Juto be’ also present in winter because of a relatively

.higher ‘than. average ‘for- the souther Baltic/. The ver=- ..
‘tical distribution of phytoplankton spe01es was in-; if{ : B

};;directly depending on temperature and . directly on .
'-'llght 1ntens1ty. In the top watér layer /O = 45 ‘m ?~f'

“_depth/ where both - of those factors showed relativoly N . '

‘=M~maximum ualues the phytoplankton was most abundant -

E as. well to the- number of species ae £o thc number of '
i“colie of each of them.s" T ’Q-‘, o <

A .,‘ With increasing depth and decreasing temperature , o

‘,’and light intensity the phytoplankton amount notably - R
} dropped. At the. bottom 1east amounts of plants were .
.noted ,"‘ S ' o : Coe
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o} coratium’ arcticum/ﬁhrenb / Cl.;;;{ e

- tm: | Ceratium fusus /Elirenb./ e

“10 1 Ceratium macroceros Schrank K

m .. | Ceratium tripos /O.F.l. /Hltzuch.-‘;“'.'

I _.vDinOphysia acuminata Clap. Lachm.‘h;.
o'’ | Dinophysis acuta: Ehrenbs o R

“im . |. Dinophysis ‘norvegica: Clap.Luchm.p"
m 1 Dinophysis ovum SchUtt, = . AR

- { Dinophysis’ovum v.baltica Paulsg;';

- I’ "1 Dinophysis rotundata Levands «-

~1bw. 1 Gonyaulax. trioccantha JBrge - o
“3bw 1 Gymnodinium’ rhomboides Schﬂtt..1 g

- b Gymnodinium spe oo -

“gbw 1. Poridinium breve Pauls, RARIERTLY

- tbw | Poridinium catenatum: Tevand. ™

o 1 Peridinium depressum Bail.: -

. {bw’} Peridinium divergens Lhrenb.. .

b bw b Peridinium finlandicun Paulu.f{1. :

““im 1 Peridinium granii Ostenfeld - -

o - Fbridinium ovatum: /Pouchet/ . B B

- b | Poridinium pellucidum /Bergh./Schutt;;g
Cpm ﬁPeridinium gtenii JBrg. - . .

A V- Peridinium triqueta /Sbein/ o :p

e jPeridinium Spe’ [T RN
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BNy '1Anubuenu flos~aquae Breb.
\ 1 pe U Anabaena solitaria Kleb, - SRS
o -1 w1 Mabaena gpiroides Klebs - . - ooy
\ 3V bw | Aphanizomenon flos~-aquae /L./Paqu. e
-0 Iw)- CAphanothece microscopla NYg.: o
¢ © 4 Lwy Gleocapsu- crépidinua Thuret .’ -
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Lw

-Merismopedia.punctata Meyen ... . ..
llerismopedia tenuissima Lemm. - .7 -

fw

'“Bacillariqphyceae.

.1 Chaetecera brevis: Schutt.;u

ﬁs

1'Chactoceros danicus Cl,:

-

ool
ggnEsm

‘BOB -

Ooscinodiscus. SPe’

1 Gyclotella comta /Ehrenbe./ Kitz: - . 1
Cyclotella melosiroidec /Kirchn. /Lemm -
.Cyclotella meneghiniana Kiltz. '

fw

A fw
- Ews
.- Vbw 1D
bw "

bwr . C
Fragilaria crotongn iu Litt., S

~lbw
'Helopira juergensi Ag.. )

Lyngbya bipunctata Lemms.

Lyngbya limnetica Lemm. LT
Lyngbya spe:

llerisuopedia glauca /Ehrenb./ nag

Microcystis aeruginosa KUbtze: i~

icrocystis . flos-aquae /Wlttr./Kirchm A

Nodularia spumigens Mert." R,
Osclllatoria tenuis’ Agerdh
Oscillatoria sp.-“>“ B L

Achnanthesg taeniata Grun.. '

Actinocyclus chrenbergi: Rai%é.ﬁ‘?ﬂf:; :

Asterionella bleakeleyl Smith..

Adsterionella. gracillima /Hantz./ﬂéib. ;

Astorionella-gp i
Chaotoceros affinis Land.; G
Chaetoceros borealis: Bail.

Chaetoceros curvisetus Gl.:f

Chactoceros debilis Ola. =~ .
Choetoceros’ decipiens- Cl.}

Chaotoceros densus ' Cl, '« ..\ '*Ff:v”f«'-

Cliaetoceros didymus. Ehrenb,’ ¢n°; mI
Chastoceros: racilis :Sehitt.” =70

Chaetoceros holsaticus Schutt.;vf'?.i'

chaetoceros' laciniosus Schiltt, ..

Chastioceros pseudocrinitus. Ostf.,fiff N

Chactoceros similis Cl, . . . L
Chaetoceros soclalis Laudexr- - ::« .
Chaetoceros subtilis Cl, < -7 -..

| Chaetoceros wighami - Bright. ~-f\f;§§§3 :
1 Chaetocoros ‘sp.’ - x‘*w"- ;}
‘Coscinodiscus granii Gouhg

Coscinodiscus- obscurus: Schmidt -
Coscinodiscus. stellaris Ropeb.‘;;d.&f

Coscinosira polychorda - Gran.=fti' »

Cyclotella socialis Schiltt. N.“"'“w
Gyclotella stelligera Cl.ot. Grun, -

gmbella prostrata /Berk,/:Cl.

atoma, elongatum /Lyngb./Ag.w

Diatoma sp. - ‘
Detonula schrﬁderi /P.Bergoni/
Diploneis interrupta /Khtu./Cl.;<
Ditylium brightwelli . /West/Grun. S

Dpithenia sorex Klltz.

Fragilaria sp. - -
Cyrosigma acuminatunm /Kltg./Rabhi ° '
Lycmophora lyngbyei /Kutu./Grun._
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