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Project Goal:Project Goal:

“Clarification of trophodynamic 
interactions between zooplankton 
and planktivorous fish in relation to 
reproductive success under the 
impact of physical forcing”



AreasAreas of of investigationinvestigation

• BalticBaltic SeaSea –– focusfocus on Bornholm on Bornholm BasinBasin
• North North SeaSea –– focusfocus on German on German BightBight

••80 80 scientistsscientists andand
technicians technicians 

•• 7 7 institutionsinstitutions
•• 12 12 PhDPhD projectsprojects
•• 13 13 Diploma projectsDiploma projects

11stst Phase:  2002 Phase:  2002 -- 20052005
22ndnd Phase:  2005 Phase:  2005 -- 2007 2007 



Impact of Climate  Variability on

Pelagic Ecosystem of central Baltic Sea

Jürgen Alheit

Baltic Sea Research Institute, Warnemünde, Germany

Impact of increase of NAO index in late 1980s

- Baltic Sea

- North Sea

- NW Mediterranean

- European lakes



climatically induced

Regime Shift

Changes in marine system function that are relatively abrupt, 
persistent, occurring at a large spatial scale, observed at 
different trophic levels and related to climate forcing

deYoung, Harris, Alheit, Beaugrand, Mantua, Shannon. 2004. Progr. Oceanogr. 60
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NAO winter index, annnual temperature minimum in the Intermediate
Winter Water (IWW) of the Bornholm Basin,  Station K2, (solid line)
and annual SST anomalies at Helgoland Roads (dashed line)
Alheit et al. 2005
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Monthly mean temperature difference [°C] in the central Bornholm Basin
                 between the periods 1970-1987 and 1988 - 2003
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Hatching of Acartia spp. nauplii from sediments of Bornholm Basin

Dutz et al. 2004



gut content of sprat larvae

month
May Jun Jul Nov

re
la

tiv
e 

gu
t c

on
te

nt
 (%

)

0

20

40

60

80

100

Acartia 
Temora 
Centropages 
Bosmina  
Evadne 
Podon 
other food 

Dickmann, PhD thesis, 2006



Herring & sprat diet
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Dinoflagellates

hatching of resting
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Sprat larvae
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summer inflows enhance
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Central North Sea, anomalies:  SST, phytoplankton 
colour, dinoflagellates, diatoms
Edwards and Johns 2006

North Sea



Long-term changes, North Sea
Beaugrand 2004

Gadoid recruitment

Calanoid copepods

SST

Northern hemisphere temperature anomalies

North Sea



Correlation:  NAO index and

a - atmospheric pressure

c - precipitation

e – SST
Molinero et al., Oecologia,  2005

Copepod variability (PC1), Ligurian Sea
Molinero et al., LO, 2005

Mediterranean Sea



Link between copepods and jellyfish
Molinero et al., LO, 2005

Anchovy catches, Adriatic Sea
Cingolani et al., 1996

Mediterranean Sea



Lake Constance: average winter 
air T and average annual water T
Straile 2003

NAO index and timing of
clearwater phase in 28 European
lakes
Straile 2001

Lakes



17 Swedish lakes

A. Mean diatom biomass

B. Mean cyanobacterial biomass
Weyhenmeyer et al. 2002

Lake Müggelsee

Phytoplankton 
biomass

light: 1979-1987

dark: 1988-1998
Gerten and Adrian 2000

Lakes



Regime Shift   

Changes in marine system function that are relatively abrupt,
persistent, occurring at a large spatial scale, observed at
different trophic levels and related to climate forcing

Changes in Baltic North Sea NW Mediterranean Lakes

Physics                  yes             yes                   yes                   yes

Phytoplankton       yes             yes                       yes                   yes

Zooplankton           yes            yes                       yes                   yes?

Fish                         yes            yes                 yes                    ?

Regime Shift          yes            yes                        yes    ?

late 1980s
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