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Changes of phyto- and zooplankton diversity and
biomass in a eutrophic Baltic lagoon over decades
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Lagoon at the Southern Baltic

area 170 km? Average concentrations
Zingster Strom 3 km? POC 9.3mg ! 775 uM
Ion_ge_st distance 60 km N - 176 uM
Sallnlt_y 2-12 PSU TP IS 2 UM
Secchi 10-150 cm 2
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Schumann et al. 2006



Data set

Orgamsm group Frequency Coverage Level —
(area)

Bacterioplankton 1990- weekly-biweekly only total abundance
Phytoplankton 1969- monthly, not every year 6 genus and species
1990 (microscopy) ——
2006- monthly 7
2007
1991- weekly-biweekly 1 +isolates of green

algae, cyanobacteria,
genetic information

Zooplankton 1969- monthly 1 genus and species,
1990 stages 6 total
1991- weekly biweekly 1

+meiobenthos, macro; obenthos fishes: raw data not available




Data set

Atmospheric
dep05|t|on

- water level ammonium temperature
water temperature nitrite DOC ammonium precipitation
Secchi depth nitrate POC nitrite humidity
absorption (380nm) phosphate PN nitrate wind direction and velocity
scattering (720 nm) TN phosphate air pressure
suspended matter TP TN solar radiation
salinity TP photosynthetic active radiation
pH

oxygen saturation
plankton respiration
attenuation
chlorophyll a

Different starting points and frequency at'Eingster Strom Gradient with 6-9 stations
1969-1980: weekly to montk « always monthly

since 1980: daily to weekly
since 2000: online, at least/every 10 min




Phytoplankton

Synechococcales mostly Cyanobium

99199/100 = Anabaenopsis sp. PCC9215
16S rRNA Gene Phylogeny  s795100[ L Anabaenopsis elenkinii SAG 252 80
-» MEGA-ML/PhyML/Bayesian o Nodularia spumigena CCY9414
— . - Cronbergia sp. SB 3.21
- - - ~ | st
33/43/99| 3
> _ ' n 10010010, Seytonema hofmanniUTEX 2349
, M Anabaena cylindrica PCC 7122
- ’ ! '
- 80/-/- fmeeee— NOStOC pUinctiforme PCC 73102
. . » > * oy - \[-22%— Anabaena sp. PCC 7108
”~ » ‘ - ( i Nostoc azollae 0708
- ” - p= el o157 | ] R Nostoc sp. PCC 7107
- . Nostoc sp. PCC 7120
»
" ’, 3 iy o womme || 25 Calothrix sp. PCC 7507
S - e > ] Cyi tagnale PCC 7417
Y 3 s ’ ’ o Cyli is raciborskii CS-505 CS505 2
Mastigocladopsis repens MORA PCC 10914

Pseudanabaena sp. PCC 7367
Pseudanabaena sp. PCC 6802
99//100/100 941981100 (= Pseudanabaena sp. PCC 7429
Limnothrix MR1
Pseudanabaena sp. RK4.3
p.RK4.6
Pseudanabaena sp. CZS 36B
Pseudanabaena sp. CZS 45C
L p. PCC 6306
Spirulina major PCC 6313
Synechocystis sp. PCC 6308
Cyanobacterium stanieri PCC 7202
Leptolyngbya sp. PCC 7376
Crocosphaera watsonii WH 8501
Cyanothece sp. CCY0110

71731100

10um 10um

PCC 7806

Cyanothece sp. PCC 7822
Synechocystis sp. PCC 6803

CZs23
Leptolyngbya sp. PCC 6406
Leptolyngbya sp. PCC 7104
Leptolyngbyasp.RK 2.2
10011001100k Leptolyngbyasp.RK2.3
10011001100y Synechococcus elongatus PCC 6301
Synechococcus elongatus PCC 7942
Prochlorococcus marinusMIT 9301 marine Syn/Pro
Synechococcus sp. WH 7803 oligotrophic
Paulinellachrom M0880
agi-p Cyanobium sp. CZS 24G
I Synechococcus sp. WH 5701
Cyanobium sp. CZS 25K

Cyanobium rubescens SAG 3.81
Cyanobium sp. CZS 45|
Cyanobium Suigetsu CR1

Cyanobium sp. PCC 7001 'C"i::bmc/;iﬁ'
Cyanobium sp. CZS 34G en{trophlc 4
Cyanobium sp. CZS 27J
Cyanobium sp. BS4
Cyanobium sp. CZS 25G
Cyanobium sp. CZS 22C
Cyanobium sp.CZS 19G
Cyanobium sp. CZS 40A
100185} Cyanobium gracile PCC 6307
64//65/96 b Cyanobium Suigetsu CG1
PCC7421

M. punctata +~Aphanocapsa spec." S. septentrionalis W. compacta



Annual cycle 2007 1

>75%
Cyanobacteria,
most not toxic,
not N-fixing

Sample results

ent od¢ggf.
N ~

. ,
9 msolitary 2 @
Ocolonies & §
. >
mtrichoms & &
O Chroococcales Datum: 12.05.2010 Probe : Zingster Strom
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Aphanothece Komplex S 0,787 98 325215 51,62 63 25605 266 0000 T St
Merismopedia punctata K = 2 4 1 0,37 0,00 0,00 0,000 i
Merismopedia warmingia’ K~ 1,5 4 1g % 0 0,0
- 5 Microcystis v. Komplex K 2 35 3 dand
z Snowella spp. K 8,082 27
Synech spp. S 0,856 " 142008 122 126 0142
s [Chroococcales 478174 5444 435 452 0509
e Limna}hrixplanctanica S 2 4 2 0,77 0,19 13 0015 0O 1E 01001 S GRSt
Planktolyngbya contorta 7 2 1226 129 49423 2912 B2

‘C P

el
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‘Desmodesmus opoliensis
¢ Monoraphidium Autosporen

495,00 2931

‘Monoraphidium contortum X,
1 Monoraphidium minimum X
Qocystis spec. R 8 6 2 1 0,19 0,09 01038 003801003 8x3
Pediastrum boryanum 500 48 2 0,09 0,00 24 0,05 0,05 0006 x
Scenedesmus ecornis 250 12 6 19104 0,56 280285 20,29 0103381
Tetraedron 150 10 0.93 i 0,14 0.15 0016 x
[Chlorophyten 6,98 0,66 087 090 0,102]
nctonema lauterbornii 100 2 1 0,19 0,09 2 5 002850/02801002 s
. 0,19 0,09 0,02 0,02 0,002
15 6 6 1 1
e 12 8 8 4 3
8 8 8 11 11
12 5 3 1 X
12 4 4
4 6 23
6 8 1088
odiscus hantzschii 7. 6 10 5
discus h hii Z 15 20 2
25 1
Gesamt 5289,32 85,90 9,97 10,37 1,200
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0,09296 0,011

| 0,09296
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1991 1994 1997 2000 2003 2006 2009 2012 2015 ——
m solitary m colonies » trichoms

~ Chroococcales 11Oscillatoriales > Nostocales
baculanophyceae | others e

morphotypes | categories
26 cyano. | 183 total
| 5 chryso. 30-40 per sample
23 diatoms

& species
1 61 cyano.
2 chryso.
257 diatoms

1 11 dino. || 16 dino. incl. colony sizes
87 chloro. 36 chloro. and filament lenght
9 eugleno. 4 eugleno.

0 crypto. 7 crypto.

Schumann et al. in prep.(Kell et al. 1976



Zooplankton

Brachionus
quadridentatus

Eurytemora affinis copepodit

f
/

?;_'/
naup{lys Syncheata spec.




Annual cycle 2016

SLBUg Polychaetes
Rotifers
7000 1 4 cladocera
= u Copepods
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Abundance (individuals I-)

Sample results

30 species / morphotypes
6 stages copepods

20 animals measured per sample

full sample: 1 | for rotifers and juvenile stages

net sample: 5 | for copepods, cladocera, other larvae
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01.01. 01.02. 01.03. 01.04. 01.05. 01.06. 01.07. 01.08. 01.09. 01.10. 01.11. 01.12.

45,0
82,2
4,0

0,1 Animals Biomass

Hg FM I
103,998
181,962

10,23




Dominating Eurytemora and Keratella ,,,,

3500 Eurytemora daffinis

3000

2500

e 2000

1500

1000

total biomass
ca. 10% compared to
phytoplankton




Dominant cyanobacteria

Synechococcales

« low grazing loss

« adaptation to low and changing light
conditions

e cause poor underwater light climate

(ca. 40% euphotic zone)

high competition strenght for

nutrients

stable community for > 3 decades
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Open questions

Dominant rotifers and poor crustacean
diversity

* |low grazing pressure on phytoplankton

« dominance of different rotifers

« more cyclopoid copepods since 2018

* rare cladocera

« When and why did this dominance established?

« When and how can the cyanobacterial dominance be terminated?
« Why zooplankton groups have a clear seasonality unlike their food?
« Why is the grazing pressure so low (<15% of standing stock)?
How can phytoplankton persist in winter?
Importance of planktonic heterotrophic protists?



