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area 170 km2

Zingster Strom 3 km2

longest distance 60 km
Salinity 2-12 PSU
Secchi 10-150 cm

Average concentrations
POC 9.3 mg l-1 775 µM
TN 176 µM
TP   2µM
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Data set

Organism group Start-End Frequency Coverage 
(area)

Level

Bacterioplankton 1990- weekly-biweekly 1 only total abundance
Phytoplankton 1969-

1990
monthly, not every year 6 genus and species

(microscopy)
2006-
2007

monthly 7

1991- weekly-biweekly 1 +isolates of green
algae, cyanobacteria,
genetic information

Zooplankton 1969-
1990

monthly 1 genus and species, 
stages 6 total

1991- weekly-biweekly 1

+meiobenthos, macrozoobenthos, fishes: raw data not available



Data set

Abiotic Nutrients Elements Atmospheric
deposition

Wheather

water level ammonium DIC pH 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 Zingster Strom
• 1969-1980: weekly to monthly
• since 1980: daily to weekly
• since 2000: online, at least every 10 min

Gradient with 6-9 stations
• always monthly



Phytoplankton

Albrecht et al. 2017

Synechococcales mostly Cyanobium

Chroococcales
Merismopedioidae Gomphosphaerioidae

„Lemmermanniella pallida“ „Cyanonephron styloides“ „Aphanothece clathrata“

„Aphanocapsa spec.“ S. septentrionalis W. compactaM. punctata



Sample resultsAnnual cycle 2007
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Cyanobacteria, 
most not toxic,
not N-fixing
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Cyanobium group

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

n=13000

species
61 cyano.
2 chryso.
257 diatoms
11 dino.
87 chloro.
9 eugleno.
0 crypto.

morphotypes
26 cyano.
5 chryso.
23 diatoms
16 dino.
36 chloro.
4 eugleno.
7 crypto.

categories
183 total
30-40 per sample

incl. colony sizes
and filament lenght



Zooplankton

Feike

Eurytemora affinis copepodit

Calanoid copepods

nauplius

Brachionus
quadridentatus

Syncheata spec.

Keratella cf. tecta
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F6@F2@AF24 2 F 4 A4*+ I*4 IF*4 F*+ 6*AA5 2*F 2+*49 F AA B*+4 2A 29*4+ 6 AA F F F F 1234 0453667
2B@F2@AF24 2 F 9*A I2*45 4*+ 6+*+ 2*4 AF*B2A A*F AB*I+ F +5 AF*4+ 29 A+*BB 2F ++ 2B 242*6 + 6A*A5 6 9I*I6 F 7838 0703698
FA@FA@AF24 2 F F*+ 2*94 F*4 6*2 F F F 2 F*+I A A*B+ 4 A4*+ 22 BI*6 A A4*2+ A AB*I+ F 134 04385
24@FA@AF24 2 F 5*A I4*F5 4*A 6A*9 2*4 AF*B2A 2*A 29*4F+ F B I*59 24 AI*6A B IB*4 4 62 F 22 242*I9 F 1838 0213979
F2@FI@AF24 2 F 6*5 A6*6A 2*+ 22*B F*4 9*5+A F*A A*BI+ F II 2+*2B 2F 2+*9 4 A4*+ 29 2++*6 A A4*2+ A AB*I+ F 2034 ::3479
26@FI@AF24 2 F F*+ 2*94 4*4 64*2 +*A 6+*5B+ A*4 I5*2+A F 2A2 6A*FI I9 6+*IB 4 A4*+ + I+ A A4*2+ 2 2+*49 F 0:037 82:3509
AB@FI@AF24 2 F IA*+ 2+A*64 2B*5 245*I B*5 2A5*F54 A*4 I5*2+A F 29F 9I*2 59 2A9*5B I2 2I4*+ 5 45 2 2I*F9 F F 58039 9:734:7
2A@F+@AF24 2 F +5 A22*A 4A*+ 6IF*+ 2A*F 264*5+ I*A +4*B++ F 2F2 +I*+I 6F 9I*6 +5 A22*A IF A66 + 6A*A5 2 2+*49 F 8:939 04983501
A4@F+@AF24 2 F AB*4 2IF*A+ A5 AI5 2F*+ 2I6*BA5 6*A 94*A5+ F AAA B6*+4 +9 4B*FB 4A A9A*5 +9 IBB*6 AI IFF*42 4 55*FA F 51838 :123448
FI@F6@AF24 2 F I5*+ 245*B4 A+*+ AF9*+ I+*F +++*I5 A6*+ I9A*425 F 269 49*62 II +5*62 9A I24*5 6I +6F*6 66 925*56 A4 I52*+A F 50838 054635:7
2F@F6@AF24 2 F +F*+ 299*94 A5*4 A+I*2 +*5 4A*9I4 B*A 2I+*B4+ F A24 BA*55 4I BA*42 AB 2A9*4 B 94*6 9 B2*+B 5 229*I4 F 59834 741342
29@F6@AF24 2 F A+*5 2FB*2A 6B*+ 6F+*B 24*4 A24*B4A 2I*A 2BI*4++ F 2+F 4F*A 2B A9*BI 4I A99*A 44 642 25 AI6*A4 25 A4+*F4 F 8:534 00083:29
A+@F6@AF24 2 F 6*+ AI*94 29*+ 2+9*B I*A +2*5A+ A*+ I6*AF5 F 299 94*22 AB +A*4I I 2I*A I A6*6 F 2 2+*49 F 85131 59:3158
I2@F6@AF24 2 F 2*A 6*A5 2*A 2F*A F*A A*42+ F*5 22*9I4 F 4 A*65 F F F F F F 631 58310
F9@F4@AF24 2 F F*5 I*6A 2*5 26*I F*+ 6*AA5 F*4 5*5FA F F 4 5*5A 6 AA F F F F 639 1039:
2+@F4@AF24 2 F 22 +5*+ I A6*6 F*4 9*5+A F*+ 6*545 F F F 2 +*+ F F F F 0234 7:390
A2@F4@AF24 2 F F*A F*55 F F F*A A*BI+ F F A A*B+ F F F F F 831 93:21
A5@F4@AF24 2 F F*4 A*4+ F F*+ 6*AA5 F F 2 F*+I F F F F F F 834 73867
F6@F9@AF24 2 F F*5 I*6A 2*A 2F*A F*+ 6*AA5 F*A A*BI+ F I 2*AB F B IB*4 F F F F 239 8530:8
2A@F9@AF24 2 F F*A F*55 F*A 2*9 F F F 2 F*+I 2 2*+9 F 2 5*6 F F F 831 1317
2B@F9@AF24 2 F F F*5 4*5 F F F 2 F*+I F A 5*5 2 5*6 F F F 037 :385
A4@F9@AF24 2 F 2*5 9*BA 2*+ 22*B F F F F F + 29*4 2 5*6 2 2I*F9 F F 538 06378
FA@F5@AF24 2 F A*4 22*++ 6*A ++*A 2*4 AF*B2A F*+ 6*545 F 2B 5*29 22 24*29 26 44 6 +A*6 + 6A*A5 6 9I*I6 F 5637 0493:9
FB@F5@AF24 2 F 6*A AA*55 4*5 69*5 2*4 AF*B2A 2*+ AF*6I5 F +B A2*F9 2A 29*4+ 2A 6A*5 + I+ 2 2I*F9 2 2+*49 F :934 094371
24@F5@AF24 2 F 9 IF*5 9*4 4+*4 A*+ I2*I45 I*A +4*B++ F A6 2F*96 25 A4*+4 6 AA I A6*6 I IB*A2 A AB*I+ F 9538 8043688
AI@F5@AF24 2 F 25*A 5F*F5 I2*A A46*A 9*5 2F2*B+4 2+*F AF6*I5 F 256*A6 9B*4696 92*6 2F6*2F6 6A AA5*5 F B*96 2A9*+II B*96 2+I*FII F 58734 75:35972
IF@F5@AF24 2 F + 29*4 25*A 26+*9 9*5 2F2*B+4 6*+ 9B*A25 F 2+2 4F*4I B 2I*AI + 29*4 9 6B*6 6 46*I6 I ++*F2 F 07231 18:3581
F4@FB@AF24 2 F F*5 I*6A A*4 AA*2 2*4 AF*B2A A*4 I5*2+A F + 2*9A F F F F F F 0039 793561
2I@FB@AF24 2 F*4 F*A65 F F F F F F F F F F F F 434 4
AF@FB@AF24 2 F F F F F F F F F F F F F 434 4
A9@FB@AF24 2 F F F F F F A F*54 2 2*+9 F 2 5*6 F F F 534 8355
F+@2F@AF24 2 F F F F F F 2 F*+I F F F F F F 034 4315
22@2F@AF24 2 F F*A F*55 F F F*4 5*5FA F 6 A*26 I +*+2 4 A4*+ F F F F 737 093818
25@2F@AF24 2 F A*5 2A*IA 2*4 2I*4 2*A 26*45+ F*5 22*9I4 F B I*59 B 2I*AI 5 I6*A + I+ A A4*2+ F F 8131 :4311
F2@22@AF24 2 F B IB*4 9 6B*6 2*+ 25*AB5 2*+ AF*6I5 F +6 2B*I6 2+ AF*65 2F ++ 6 +A*6 2 2I*F9 2 2+*49 F ::37 0::3799
26@22@AF24 2 F 9*4 II*++ 2I*A 22A*A I*4 +9*F6A I*+ +B*595 F 2+ 4*FA 2I 2B*22 5 I6*A 2 5*6 F F F 2137 89:3:
AB@22@AF24 2 F 9*+ IA*64 9*A 42*A A*4 II*B5A A*5 +2*F94 F AF 5*4 22 24*29 + 29*4 + I+ A A4*2+ 6 9I*I6 F 2034 0653277
2I@2A@AF24 2 F I*55 29*F9A 5 45 I*4 +9*F6A 6*F 9I*I6 F +A 25*F4 9 2F*AB B IB*4 9 6B*6 I IB*A2 + 65*45 F 9632 8553781
A9@2A@AF24 2 F F*4 A*4+ I*5 IA*I I*+ ++*+I5 A*F AB*I+ F 9 I*F2 2 2*+9 29 9+*5 24 2I4 9 B2*+B A5 +2F*94 F 0:37 0053067

30 species / morphotypes
6 stages copepods

20 animals measured per sample

Sample resultsAnnual cycle 2016

full sample: 1 l for rotifers and juvenile stages
net sample: 5 l for copepods, cladocera, other larvae



Dominating Eurytemora and Keratella

Eurytemora affinis

Keratella cf. tecta

total biomass
ca. 10% compared to
phytoplankton



Dominant cyanobacteria
Synechococcales
• low grazing loss
• adaptation to low and changing light 

conditions
• cause poor underwater light climate

(ca. 40% euphotic zone)
• high competition strenght for

nutrients
• stable community for > 3 decades

Open questions
• 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?

Dominant rotifers and poor crustacean
diversity
• low grazing pressure on phytoplankton
• dominance of different rotifers
• more cyclopoid copepods since 2018
• rare cladocera


