
Plankton response in post regime shift conditions: 
the Gulf of Trieste, North Adriatic Sea case study

Planktoncommunitycompositioncontributesto shapethe structureof the pelagicfood web and
the pathwaysof matter and energycyclingin the marine ecosystem. Temporalmodificationsin
the compositionand relative abundanceof different planktoniccompartmentsresult from the
synergyof multiple environmentalaswell asanthropogenicdrivers,which in caseof abrupt and
substantialchanges,may determine regime shifts in the state of the ecosystemwhich may
ultimatelyhaveimportant implicationson food web integrity andon ecosystemservices.

During the last decades,in which the whole northern Adriatic has been experiencingcultural
oligotrophication,severalregime shifts have been documentedin the planktonicecosystemof
the Gulf of Triesteand of the North Adriatic(Cabriniet al., 2012; Conversiet al., 2010; Maric et
al., 2012; Mozeticet al., 2012).
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ü Timeseries(March1986ςDecember2014) of monthlysurfacephytoplanktonabundancefrom C1-LTERstation
in the Gulfof Trieste,North AdriaticSea

ü Timeseries(January1999ςDecember2014) of monthlysurfacemicrozooplanktonabundance

ü Time series(March 1986ςDecember2014) of monthly hydrologicalparametersand IsonzoRiverdischarge
(datafrom: ARSO,Slovenia)

ü Timeseries(April1997ςDecember2014) of monthlysurfacenutrient concentrations

Ç Regimeshift tested according to sequential t-test analysis(STARS),developed by Rodionov (2004) and
modifiedby RodionovandOverland(2005). Theselectedcut-off lengthL is 10 yearsandprobability levelwas
setat p = 0.05.

Ç Correlationanalysisbetweenplanktonabundances(Logςtransformed)and abiotic factorscarriedout using
STATISTICA7.1 StatSoft. Software.
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1. Are regeneration and/or recovery paths evident following the last 
observed regime shifts? 

2. Are there indications that novel ecosystems will develop?

3. What are the potential implications, human costs and benefits of 
alternate stable states or novel systems? 

üTwo main contrastingregimeshifts are recognizedduring the 1986ς
2014time series(1995and2009/2010)

üThelast regimeis characterizedby a «recovery» of trophic conditions
(planktonabundance,nitrogen,silicate)

üThenew regime is different from the άǎǘŀǊǘƛƴƎǇƻƛƴǘέ(differences in
planktonrelativeabundance,increase in Dinoflagellate,differencesin
nutrient availabilityandratios)andseemsto bea novel ecosystem

üThe novel system is characterizedby risk of higher frequency of
occurrence of possible Harmful Algal species which may have
important implicationson food-web integrity andecosystemservices
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