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the compositionand relative abundanceof different planktoniccompartmentsresult from the S =N = P N A T O == 150 S

synergyof multiple environmentalaswell asanthropogenicdrivers,whichin caseof abrupt and e | NS\ IS 100 W S—— ﬂﬂ

substantial changes,may determine regime shifts in the state of the ecosystemwhich may 34 | {m e 50 L [ H U U UD DDUUU DH
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Duringthe last decades,in which the whole northern Adriatic has been experiencingcultural Shifts in the mean of Log10-TotalPhytoplankton Shifts in the mean of Log10-Diatoms

oligotrophication,severalregime shifts have been documentedin the planktonic ecosystemof 1986-2014 1986-2014

the Gulfof Triesteand of the North Adriatic (Cabriniet al., 2012 Conversket al., 2010 Maric et i oo . m

al., 2012 Mozeticet al., 2012). = W D 7]7 ARl [ TTTI I - TRl
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1. Are regeneration and/or recovery paths evident following the last Shifts in the mean of Log10-Phytoflagellates Shifts in the mean of Log10-Dinoflagellates
. . 1986-2014 1986-2014
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?

. Logl1lO0-Aloricates Ciliates LoglO-Microzooplankton
Microzooplankton 1999-2014 1999-2014
P L 3.5 3.5
: - ¥ = L
Study area: . L
-) &% — 2 \.J — !J o / 3.0 _ — — 1
- PR, 2.5 -l =l 1
2 J)P,’ o  FEAAE 2.0 /N U U U R N O U A O A A U A B B
Talels s e .. BENEEREEREREREER 2.5 f ‘ h T
E WREI 1.0 T T T T T T T T T T T T T T T 1 2.0 T T T T T

' P RSB IBEEBBS DI SREREEEEEREEREEEEEEN
. TRIIIRINILIIIIIRIRRKAR BB RCBRGFILEIScESHT R

1986-1995 2003-2009 2010-2014

11%
2%
)
Total abundance] | |
90.7% @ Total abundance Total abundance;

1.958.000 183.000 958.600

Datasets dJ t analysis

U Timeseries(March1986; December2014) of monthly surfacephytoplanktonabundancdrom CL-LTERtation
In the Gulfof Trieste,North AdriaticSea

B Diatoms M Dinoflagellates Phytoflagellates @M Diatoms H Dinoflagellates Phytoflagellates ® Diatoms B Dinoflagellates Phytoflagellates

U Timeseries(Januaryl999¢ Decembei2014) of monthly surfacemicrozooplanktorabundance

U Time series(March 1986 December2014) of monthly hydrologicalparametersand IsonzoRiverdischarge Differencesn phytoplanktoncompositionandtotal abundance(cell/l) in the 3 regimes

(datafrom: ARSOSlovenia)

U Timeseries(April1997¢ December2014) of monthly surfacenutrient concentrations

Presence of Dinophysis

Dinoflagellates of high concerr  *°

C Regimeshift tested accordingto sequentialt-test analysis(STARS)developed by Rodionov (2004 and _ _ 8
modified by Rodionovand Overland(2005). Theselectedcut-off length L is 10 yearsand probability levelwas Increased frequency of possibl L6
setat p =0.05. harmful algae §& .
C Correlationanalysisbetween plankton abundancegLogc transformed)and abiotic factors carried out using C 2
STATISTICAL StatSoft Software 0
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Modificationsin nutrient availability(annualmedian)

U Two main contrastingregime shifts are recognizedduring the 1986 ¢

8 NH4 (uM) m NO2 (uM) = NO3 (uM) - = SI02 (uM)
6 L 2014time series(1995and 20092010
2 - e U Thelastregimeis characterizedy a «recovery» of trophic conditions
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(planktonabundancenitrogen,silicate)

U Thenew regimeis different from the & & G I INFE A fiegences in
planktonrelative abundancejncrease in Dinoflagellate differencesin
nutrient availabilityandratios)and seemsto be a novel ecosystem

References:

Cabrini M., Fornasaro D., Cossarini G., Lipizer M., Virgilio D. 2012 Phytoplankton temporal changes in a coastal NatihesiteAtlring
the last 25 years. Estuarine, Coastal and Shelf Science, Special Issue: North Adriatic doi: 10.1016/j.ecss.2012.07.007

Conversi, A., Fonda Umani, S., Peluso, T., Molinero, J. C., Santojanni, A., & Edwards, M. (2010). The MediterraneardSi:atrdigem N i ) . .
end of the 1980s, and intriguing parallelisms with other European b&imS Oné(5), e10633. U The novel SyStem IS characterized by risk of hlgher frequency of

a2l SGA6Z tedI CNIyOSZI Wor Y23200S13 ¢o3 ¢t oSNE Ldasotheral £ S23d | ogecUumyence iof p@gjg&imeﬁ Vaf /iful y/h“@|g§|2 Ys‘p@ﬁi?e@é V\ﬂ'ﬁtham"ayA haveoz|

Adriatic): bottomup vs. topdown control in relation to environmental driver&stuarine, Coastal and Shelf Scietd®, 138148. ) ) ) ) ) ) )
Rodionov, S., 2004. A sequential algorithm for testing climate regime shifts. Geophysical Research Letters 31, L09204. Important Impllcatlonson fOOd_Web Integrlty and eCOSySterTBerVICeS

Rodionov, S.N., Overland, J.E., 2005. Application of a sequential regime shift detection method to the Bering Sea.dlOESIdonen
Science 62, 32832.



