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Main questions / objectives for
the Chapter Marine Ecosystem

(1) Focus on SYSTEM-LEVEL responses to CC
(2) What are the true advances in each field since BACC I?

(3) What can be said for sure and what is speculation?

Should COMPLEMENT the BACC | with new insight, not
only review the literature 2007-2012
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5.2.5.1 Classification of climatic
effects

(1) Species ecology
(2) Species interactions
(3) Species evolution

(1) Direct effects through physiology of individuals

(1) indirect effects on the productivity of populations
via, e.g. changes in biogeochemistry

(ii)indirect effects on the structure of communities
through interspecific interactions
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Presenter
Presentation Notes
Examples of direct effects of increasing temperature and lowering salinity on species:

Metabolism: speeds up; Uptake of harmful substances speeds up

T and S optima & biogeography: 

Warm-water species (incl. non-indigenous species from warmer areas) favoured

Freshwater species favoured


Red = examples of interesting new papers
since BACC |

Phytoplankton

Cyanobacteria increase
-benefit from T increase, stratification, P load
(Suikkanen et al. 2007)

The ratio dinoflagellates/diatoms has increased
(Wasmund et al. 2010; Klais et al. 2011)
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Decadal-Scale Changes of Dinoflagellates and Diatoms in the

Anomalous Baltic Sea Spring Bloom
Riina Klais, T. Tamminen, A. Kremp, K. Spilling, K. Olli (2011). PLoS ONE 6

THE CC AFFECTS PELAGIC PRIMARY PRODUCERS
VIA LIFE CYCLE STRATEGIES
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Zooplankton

Responses to T and S by copepods, cladocerans, rotifers
-mechanisms? Osmotic stress; food conditions

Not much new on zooplankton ecology.

New since BACC I: the acceptance of the regime shift
concept for the Central Baltic
(Casini et al. 2008, Mdllmann et al. 2009)

Some advances in the field of Non-indigenous species

-combine hydrodynamical modelling with spreading
possibilities

(Lehtiniemi et al. 2011)
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An indoor mesocosm system to study the effect of climate
change on the late winter and spring succession of Baltic Sea

phyto- and zooplankton

Ulrich Sommer, N. Aberle, A. Engel, T. Hansen, K. Lengfellner, M. Sandow, J.
Wohlers, E. Zollner, U. Riebesell. Oecologia 150

THE MISMATCH BETWEEN PHYTOPLANKTON
AND ZOOPLANKTON MAY GET WORSE
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Phosphorus load into the GoF
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Hydrological changes vs. Biological changes
and Time scales of HELCOM BSAP and MSFD 6-yr cycle

grams
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Presentation Notes
Kevätvirtaamat pienenevät ja talvivirtaamat kasvavat

Kuormitus (N ja P) keväällä pienenee ja kasvaa talvella

Vuosikuormitukset kasvavat,  alustavissa skenaarioissa luokkaa 20%, huom: alustava

Epävarmuudet & kehittämiskohteet:

Metsien ja järvien mallinnus

Olemme keskittyneet erityisesti peltojen mallintamiseen (Icecream malli), se lienee pian aika hyvällä tasolla. Pelloilta suurin kuormitus tuleekin.

Metsien kuormitukselle tällä hetkellä vain valumaan perustuva malli. Pitäisi saada kuvattua ravinteiden kiertoa ja huuhtoutumista metsistä prosessipohjaisesti niin että saataisiin luotettavammat skenaariot mitä ilmaston muutos vaikuttaa huuhtoumiin metsistä. Eli pitäisi liittää jokin metsiä kuvaava malli jos sellainen vain löytyy

Järvien mallinnus: nyt luokkaa puolet vesistöihin tulevasta fosforikuormasta sedimentoituu järviin. Jos sedimentoitumisessa tapahtuu muutoksia niin kuormitus mereen muuttuu vastaavasti.  Ilmastonmuutostilanteessa ainakin järvien jääpeite, lämpötila, vesikasvien määrä ja kalojen määrä ja lajit muuttuvat:

Jos järvi ei ole talvella jäässä niin tuuli sekoittaa vettä ja irroittaa pohjasta sedimentoitunutta ainesta (resuspensio kasvaa)

Jos vesi on lämpimämpää niin hajoaminen kiihtyy ja sekin vapauttaa ravinteita

Kaloja on enemmän ja ne liikkuvat aktiivisemmin lämpimässä vedessä ja kaivavat pohjaa niin bioturbupaatio kasvaa

Eli sedimentoituminen voi pienentyä, mutta tämä pitäisi pystyä mallintamaan

Toisaalta virtaamat vuoden aikana ovat tasaisempia ja silloin viipymät järvissä kasvaa, eli se lisää sedimentoitumista






CC worsens eutrophication... Or does it?

Peak = high bacterial production, low primary production!
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Johan Wikner & Agneta Andersson
Umea University, Sweden

Why? Because organic carbon is "good food” for bacteria!
And it shades the phytoplankton
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Open sea benthos

Responses to salinity and oxygen dominate
-very few papers address CC

-Marine species will decline; changes in functional diversity
expected

(Villnas & Norkko 2011)

-Acidification will hamper calcification: NOT STUDIED.

-Sea ice effects: NOT KNOWN
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Sublittoral ecosystem

» Littoral organisms well adapted to large daily and seasonal
variations in T, pH

» Few studies have addressed CC

» Eelgrass (Zostera marina) declines when subjected to simulated
heat waves (Ehlers et al. 2008)

» Macrophyte communities in the E Baltic proper vary with CC
induced changes in salinity and ice (Kovtun et al. 2009)

» Ice scraping will decline, T increase: cascading effects to grazers?
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Regime shifts: the case of cod, sprat and
herring

» Central Baltic:
a Regime Shift that probably involves feedbacks and cascading
effects from cod to clupeids. Hysteresis?
» Synergistic forcing: climate, eutrophication, overfishing
(Casini et al. 2009; Mo6llmann et al. 2009)

» but do the cascading effects extend to zooplankton and
phytoplankton??

»Sound area: A reversible regime shift
(Lindegren et al. 2010)
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Is something odd happening in the GoF?
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Presentation Notes
Figure 1. Salinity (blue), mean weight-at-age of 4-5 year old Baltic herring (green) and salmon landings for the Finnish offshore fisheries (red). All data for the Gulf of Finland. Symbols: annual data; lines: 7-yr moving averages. Sources: salinity and herring: Rönkkönen et al. 2004; salmon landings: Anon. 2004: Report of the Working Group on the Assessment of Baltic Salmon and Trout. ICES CM 2004/ACFM:23.  Eiders: Hario & Rintala 2006: Can J. Zool. 84: 1038-1046.


Biodiversity

» Poleward shift of southern species, and retreat of northern ones:

»More species gained than will be lost?
» Colonization may be restricted, because of the Danish Straits
(Fish: Hiddink & Coleby 2011)

»Benthos: Salinity decline is predicted to decrease benthic diversity
(Bleich et al. 2011)

» Phytoplankton: gain of freshwater species exceeds the loss of
marine species
(Ptacknik et al., submitted)
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Biodiversity

The reduced genetic diversity makes the Baltic Sea
vulnerable to climate changes due to the reduced
'‘biodiversity insurance’

(Johannesson & André 2006)
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5.2.5.5 Modelling approaches to climate change —
what can we learn from simulations of future

ecosystems?
»species responses to CC depend on species interactions

»comparative scenario analyses based on multiple
ecological models are needed

»coupled physical-biogeochemical models do not account

for trophic dynamics above phytoplankton
»food-web models rarely extend below zooplankton
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Conclusions 1: Viable hypotheses

1. Temperature increase will speed up metabolism, growth and
reproduction of certain groups

2. Salinity decline (if it happens!) will shift species’ geographical
limits

3. Freshwater increase (if it happens!) will decrease the trophic
efficiency in some areas (DOC effect)

4. The change in phytoplankton seasonal succession will have
consequences for the pelagic-benthic coupling
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Figure 1. Salinity (blue), mean weight-at-age of 4-5 year old Baltic herring (green) and salmon landings for the Finnish offshore fisheries (red). All data for the Gulf of Finland. Symbols: annual data; lines: 7-yr moving averages. Sources: salinity and herring: Rönkkönen et al. 2004; salmon landings: Anon. 2004: Report of the Working Group on the Assessment of Baltic Salmon and Trout. ICES CM 2004/ACFM:23. 


Conclusions 2: "Breaking News”

We do not know how the CC affects the
eutrophication, because we do not know what
will happen to

» Stratification & vertical processes

» internal loading

» trophic dynamics

» species’ distribution limits
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Conclusions 3: "Deeper thoughts”

If the system is not resilient, even a relatively small change in
external drivers can trigger a restructuring of the system.

The reason why the regime shift in | S
the Sound was reversible is likely /3‘
due to an anthropogenic influence ( :
(eutrophication, fishing pressure),
which affects the resilience of the
ecosystem to climate change
(Blenckner et al., in prep).

Flinkman
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