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ANNUAL REPORT ON GEOTRACES ACTIVITIES IN SLOVENIA 

April 1st, 2020 to April 30th, 2021 

 

New GEOTRACES or GEOTRACES relevant scientific results 

Also this year most of the research was oriented into the study of stable isotopes of light and 
heavier isotopes such as mercury (Hg) in marine ecosystems. 

 In collaboration with the Institute Nazionale di Oceanografia e Geofisica Sperimentale – 
OGS Trieste, Italy a mesocosmos experiment was performed in order to decode how 
different sources (natural, anthropogenic) of CO2 influence biological systems 
(phytoplankton) using stable carbon isotopes. The experiments prove that phytoplankton 
isotopic composition quickly responds to changes in the δ13C of the medium, making this 
approach a promising and low-impact tool for detecting CO2 submarine leakages from 
carbon capture sites (CCS).  

 
Figure 1. Schematic description of photobioreactors used for the three T. rotula culture experiments. 
NAT: natural seawater medium; ASW: artificial seawater medium. During algal growth, only CO2-free 
air was used (on:off cycle: 10:50 min) in both media. Note that CO2(g) from cylinder was only supplied 
during ASW medium preparation. Dissolved oxygen (DO; % sat), temperature (T; °C) and pHNBS were 
recorded by on-line probes. Light:dark regime: 14:10 h; continuous gentle stirring. Photobioreactor 
outline modified from Kbiotech®. 

 

 In order to collect evidences of the possible occurrence of anaerobic oxidation of methane 
(AOM) at the sediment-water interface and infer the entity of the associated methane flux, 
the analyses of bulk sulphide minerals δ34S, total organic carbon and redox-sensitive 
elements were combined. The research was performed in the drift area of Kveithola trough, 
a glacially-carved depression located in north-western Barents Sea, where active fluid 
escapes have been recently recognised. According to the negative values of δ34S within the 
extracted solid sulphur phases (up to −49.1‰ for pyritic sulphur), organoclastic sulphate 
reduction and/or disproportionation of sulphur intermediates result to be the only active 
processes in the near-surface sediments of the study area. However, moderate to strong 
enrichments of Mo detected in the relatively organic carbon-poor intervals of both the two 
cores suggests that the sulphidic conditions favouring Mo enrichments have been produced 
by AOM. Therefore, we can infer that the Kveithola trough experienced high methane 
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fluxes that occasionally moved upward the sulphate-methane transition zone, inducing 
intense AOM in proximity of its sediment-water interface.  
The research conducted in the Gulf of Trieste, N Adriatic is a part of the joint collaboration 
between National Institute of Oceanography and Experimental Geophysics (OGS) in Italy, 
Jožef Stefan Institute (JSI), Ljubljana, Slovenia and the Institute of Hydrobiology, the 
Chinese Academy of Sciences (IHB-CAS). The main objective of this study is to investigate 
the effects of allochthonous nutrients inputs and the sediment-water interaction on the 
nutrient availability for primary producers. All results from 5 sampling campaign are 
colleceted in the report: Giani, M., Cabrini, M., Bazzaro, M., Cataletto, B., Cerino, F., Cibic, 
T., Cociancich E., De Vittor C., France, J., Fornasaro, D., Franzo A., Krajnc B., Kralj M., 
Ogrinc N., Relitti F., Urbini L. Mechanisms of red tides and hypoxia as ecological marine 
disasters and technologies for its early warning and emergency security along the sea of 
‘Belt and Road’ countries; Testing and Analyzing, Report, December 2020. 
Here only the summary of research is presented. Overall in the water column there is a P 
limitation due to the reduced input of river borne P. This P limitation reduced the 
phytoplankton biomass that in the most recent year is again increasing both in the Gulf of 
Trieste (and in the western Northern Adriatic Sea. The offshore waters are more strongly 
affected by seasonal oxygen depletion with respect to the coastal waters, this is due to the 
confinement of bottom waters in the deeper part of the Gulf of Trieste not easily affected, 
during the stratified period, by the mixing induced by wind.  

 

 
Figure 2. September 2019. Water column physical and chemical characterisation (temperature, 
salinity, density, turbidity, fluorescence, dissolved oxygen, pH) along a transect from off-shore 
towards the coast. 

 

The regenerated nutrients in bottom waters in the deeper station are not available for the 
phytoplankton growth in the whole water column till the late autumn/winter mixing induced 
by cooling and the heat loss that drives the dense water formation. The most elevated 
oxygen depletion was registered in the bottom offshore waters in September 2018. During 
2019 the lowest oxygen concentrations were encountered in June 2019 but then a 
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reoxygenation occurred due to wind induced mixing. Therefore in late summer/autumn 
2019 there was not a seasonal marked oxygen depletion. The inorganic DIN/PO4 ratio in 
the study period resulted smaller than in the previous period (1999-2010). This could be 
due to the increase of riverine discharges whose mean value varied from 86 m3 s-1 in the 
period 1999-2010 to 129 m3 s-1 in 2019: The overall trend of DIN/PO4 ratio in the Gulf of 
Trieste shows anyway a positive slope (1992-2018). The Gulf of Trieste is characterised by 
the overall prevalence of dissolved organic matter over inorganic constituents, and by an 
excess of carbon and nitrogen over phosphorus in all compartments, as demonstrated by 
C:P ratios higher than Redfield. 
The stoichiometric ratios of the dissolved organic matter in the water overlying the sediment 
are quite similar for the DOC/DON and DOC/DOP but show an increase for the DON/DOP 
both at the coastal and offshore stations with respect to the 1999-2010 period. A marked 
increase of the incidence of DOP contribution to TDP is evident particularly in the offshore 
stations where the highest DIN/PO4 ratio is observed. This could indicate a more intense 
remineralisation of a fraction of the organic bound P and/or a higher diffusion of inorganic 
P from the sediments pore waters in the coastal station. The sediment oxygen consumption 
resulted, in 2018-19, 3-5 fold lower than at the beginning of 1990s and this is potentially 
attributable to a lower primary production and organic matter sedimentation in bottom 
waters caused by the reduction of riverine P discharge and to the consequent P limitation. 
Also the benthic primary production seem reduced with respect to previous measurements. 
Our result show that DOM degradation in the water column is strongly affected by seasonal 
warming. However although if the warming counteracts the O2 reduced consumption for 
OC oxidation by increasing deoxygenation and hetrotrophic respiration still it does not 
cause hypoxia or anoxia as in the past. 
The stoichiometric ratio of the benthic fluxes show that inorganic nitrogen (mainly as 
ammonium) and phosphates are regenerated in a proportion near or higher than the Redfield 
ratio (median values: 17 and 28 at coastal and offshore station respectively) whereas 
silicates are regenerated in a much higher proportion as the Si(OH)4/PO4 median values 
range from 49 to 55, at coastal and offshore station respectively. It seems that a higher 
fraction of P remains trapped in the sediment with respect to N and Si, particularly at the 
offshore station. This can be due to the fact that in oxic condition phosphates are bound to 
iron oxides or can precipitate as authigenic carbonate fluorapatite whereas only in anoxic 
condition the release of P from sediments is favoured. 
However as in the sediments, alkaline phosphatase showed a significant correlation with 
temperature the remineralization of P from organic matter could be enhanced in future due 
to warming. 
 

Outreach activities conducted  

 HORVAT, Milena. Deep ocean sediments, geochemistry and chemical contaminants in 
relation to project: Sargasso Sea European Eel Research Project Virtual Workshop, 5th May 
2020: webinar. 
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New GEOTRACES or GEOTRACES-relevant publications (published or in press)  

 PETRANICH, Elisa, CROSERA, Matteo, PAVONI, Elena, FAGANELI, Jadran, 
COVELLI, Stefano. Behaviour of metal(loid)s at the sediment-water interface in an 
aquaculture lagoon environment (Grado Lagoon, Northern Adriatic Sea, Italy). Applied 
sciences. 2021, iss. 5, [article] 2350, 1-16. ISSN 2076-3417. https://www.mdpi.com/2076-
3417/11/5/2350, DOI: 10.3390/app11052350.  

 PAVONI, Elena, CROSERA, Matteo, PETRANICH, Elisa, FAGANELI, Jadran, KLUN, 
Katja, OLIVERI, Paolo, COVELLI, Stefano, ADAMI, Gianpiero. Distribution, mobility 
and fate of trace elements in an estuarine system under anthropogenic pressure : the case of 
the karstic Timavo River (Northern Adriatic Sea, Italy). Estuaries and coasts. 2021, 1559-
2723.  DOI: 10.1007/s12237-021-00910-9.  

 BAJT, Oliver. From plastics to microplastics and organisms. FEBS open bio. 2021, [1-
28]. https://febs.onlinelibrary.wiley.com/doi/epdf/10.1002/2211-
5463.13120, https://febs.onlinelibrary.wiley.com/doi/10.1002/2211-5463.13120, 
DOI: 10.1002/2211-5463.13120. 

 ZINGONE, Adriana, ESCALERA, Laura, ALIGIZAKI, Katarine, FERNANDEZ-
TEJEDOR, Margarita, ISMAEL, Amany, MONTRESOR, Marina, MOZETIČ, Patricija, 
TAŞ, Seyfettin, TOTTI, Cecilia. Toxic marine microalgae and noxious blooms in the 
Mediterranean Sea : a contribution to the Global HAB status report. Harmful algae 2021, 
102, 1-17. DOI: 10.1016/j.hal.2020.101843. 

 PAVONI, Elena, CROSERA, Matteo, PETRANICH, Elisa, OLIVERI, Paolo, KLUN, 
Katja, FAGANELI, Jadran, COVELLI, Stefano, ADAMI, Gianpiero. Trace elements in the 
estuarine systems of the Gulf of Trieste (northern Adriatic Sea) : a chemometric approach 
to depict partitioning and behaviour of particulate, colloidal and truly dissolved 
fractions. Chemosphere 2020, vol. 252, article 
126517. https://www.sciencedirect.com/science/article/pii/S0045653520307104, 
DOI: 10.1016/j.chemosphere.2020.126517.  

 PAVONI, Elena, CROSERA, Matteo, PETRANICH, Elisa, ADAMI, Gianpiero, 
FAGANELI, Jadran, COVELLI, Stefano. Partitioning and mixing behaviour of trace 
elements at the Isonzo/Soča River mouth (Gulf of Trieste, northern Adriatic Sea). Marine 
Chemistry 2020, vol. 223, 103800, str. 1-
14. https://www.sciencedirect.com/science/article/pii/S0304420320300542, 
DOI: 10.1016/j.marchem.2020.103800. 

 BONSIGNORE, Maria, SALVAGIO MANTA, Daniela, BARSANTI, Mattia, CONTE, 
Fabio, DELBONO, Ivana, HORVAT, Milena, QUINCI, Enza Maria, SCHIRONE, 
Antonio, SHLYAPNIKOV, Yaroslav, SPROVIERI, Mario. Mercury isotope signatures in 
sediments and marine organisms as tracers of historical industrial pollution. Chemosphere. 
2020, vol. 258, 127435-1-127435-13. ISSN 0045-6535. 
DOI: 10.1016/j.chemosphere.2020.127435. 

 BAZZARO, M., OGRINC, Nives, RELITTI, Federica, LUCCHI, R. G., GIANI, Michele, 
ADAMI, Gianpiero, PAVONI, Elena, DE VITTOR, Cinzia. Geochemical signatures of 
intense episodic anaerobic oxidation of methane in near-surface sediments of a recently 
discovered cold seep (Kveithola trough, NW Barents Sea). Marine geology 2020, 425, 
106189. DOI: 10.1016/j.margeo.2020.106189. 

 RELITTI, Federica, OGRINC, Nives, GIANI, Michele, CERINO, Federica, SMODLAKA 
TANKOVIĆ, Mirta, BARIČEVIĆ, Ana, URBINI, Lidija, KRAJNC, Bor, DEL NEGRO, 



 

 84

Paola, DE VITTOR, Cinzia. Stable carbon isotopes of phytoplankton as a tool to monitor 
anthropogenic CO2 submarine leakages. Water 2020, vol. 12/12, 3573-1-3573-29. 
DOI: 10.3390/w12123573. 

 BERTO, Daniela, FORMALEWICZ, Margherita Malgorzata, GIORGI, Giordano, 
RAMPAZZO, Federico, GION, Claudia, TRABUCCO, Benedetta, GIANI, Michele, 
LIPIZER, Marina, MATIJEVIĆ, Slavica, KABERI, Helen, ZERI, Christina, BAJT, Oliver, 
MIKAC, Nevenka, JOKSIMOVIĆ, Danijela, ARAVANTINOU, Andriana, POJE, Mateja, 
CARA, Magdalena, MANFRA, Loredana. Challenges in harmonized assessment of heavy 
metals in the Adriatic and Ionian Seas. Frontiers in marine science 2020, vol. 7, article 717, 
1-11, DOI: 10.3389/fmars.2020.00717. 

 MANFRA, Loredana, VIRNO LAMBERTI, Claudia, CERACCHI, Silvia, GIORGI, 
Giordano, BERTO, Daniela, LIPIZER, Marina, GIANI, Michele, BAJT, Oliver, 
FAFANĐEL, Maja, CARA, Magdalena, MATIJEVIĆ, Slavica, MITRIĆ, Milena, 
PAPAZISIMOU, Stefanos, POJE, Mateja, ZERI, Christina, TRABUCCO, Benedetta. 
Challenges in harmonized environmental impact assessment (EIA), monitoring and 
decommissioning procedures of offshore platforms in Adriatic-Ionian (ADRION) 
region. Water 2020, 12/9, 1-14,  DOI: 10.3390/w12092460. 

 ROTTER, Ana, KLUN, Katja, FRANCÉ, Janja, MOZETIČ, Patricija, ORLANDO-
BONACA, Martina. Non-indigenous species in the Mediterranean Sea : turning from pest 
to source by developing the 8Rs model, a new paradigm in pollution mitigation. Frontiers 
in marine science. 24 Mar. 2020, vol. 7, article 178, str. 1-16, 
DOI: 10.3389/fmars.2020.00178. 
 

New book  
 
Coastal Ecosystems in Transition: A 
Comparative Analysis of the Northern Adriatic 
and Chesapeake Bay 
 
Editor(s): Thomas C. Malone, Alenka Malej, 
Jadran Faganeli 
 
First published: 18 December 2020 
Print ISBN: 9781119543589  
|Online ISBN: 9781119543626  
|DOI: 10.1002/9781119543626 
© 2021 American Geophysical Union 
Book Series:Geophysical Monograph Series 
 
 
 
 
 
 
 
 

https://agupubs.onlinelibrary.wiley.com/doi/book/10.1002/9781119543626 
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Relevant chapters: 

TESTA, Jeremy M., FAGANELI, Jadran, GIANI, Michele, BRUSH, Mark J., DE VITTOR, Cinzia, 
BOYNTON, Walter R., COVELLI, Stefano, WOODLAND, Ryan J., KOVAČ, Nives, KEMP, W. 
Michael. Advances in our understanding of pelagic-benthic coupling. In: MALONE, Thomas C. (ed.), 
MALEJ, Alenka (ed.), FAGANELI, Jadran (ed.). Coastal ecosystems in transition : a comparative 
analysis of the northern Adriatic and Chesapeake Bay. 1st ed. Hoboken: American Geophysical 
Union: Wiley, 2021. Str. 147-175. Geophysical monograph series. ISBN 978-1-119-54362-6.  

https://agupubs.onlinelibrary.wiley.com/doi/10.1002/9781119543626.ch8, 
DOI: 10.1002/9781119543626.ch8.  

MALEJ, Alenka, FAGANELI, Jadran, MALONE, Thomas C. Ecosystem-based management of 
multiple pressures : summary and conclusions. In: MALONE, Thomas C. (ed.), MALEJ, Alenka (ed.), 
FAGANELI, Jadran (ed.). Coastal ecosystems in transition : a comparative analysis of the northern 
Adriatic and Chesapeake Bay. 1st ed. Hoboken: American Geophysical Union: Wiley, 2021. Str. 229-
232. Geophysical monograph series. ISBN 978-1-119-54362-6. 
https://agupubs.onlinelibrary.wiley.com/doi/10.1002/9781119543626.ch11, 
DOI: 10.1002/9781119543626.ch11.  

BRUSH, Mark J., GIANI, Michele, TOTTI, Cecilia, TESTA, Jeremy M., FAGANELI, Jadran, 
OGRINC, Nives, KEMP, W. Michael, FONDA UMANI, Serena. Eutrophication, harmful algae, oxygen 
depletion, and acidification. In: MALONE, Thomas C. (ed.), MALEJ, Alenka (ed.), FAGANELI, Jadran 
(ed.). Coastal ecosystems in transition : a comparative analysis of the northern Adriatic and 
Chesapeake Bay. 1st ed. Hoboken: American Geophysical Union: Wiley, 2021. Str. 75-104. 
Geophysical monograph series. ISBN 978-1-119-54362-6. 
 https://agupubs.onlinelibrary.wiley.com/doi/10.1002/9781119543626.ch5, 
DOI: 10.1002/9781119543626.ch5.  

BRUSH, Mark J., MOZETIČ, Patricija, FRANCÉ, Janja, BERNARDI AUBRY, Fabrizio, 
DJAKOVAC, Tamara, FAGANELI, Jadran, HARRIS, Lora A., NIESEN, Meghann. Phytoplankton 
dynamics in a changing environment. In: MALONE, Thomas C. (ed.), MALEJ, Alenka (ed.), 
FAGANELI, Jadran (ed.). Coastal ecosystems in transition : a comparative analysis of the northern 
Adriatic and Chesapeake Bay. 1st ed. Hoboken: American Geophysical Union: Wiley, 2021. Str. 49-
74. Geophysical monograph series. ISBN 978-1-119-54362-6.  
https://agupubs.onlinelibrary.wiley.com/doi/10.1002/9781119543626.ch4, 
DOI: 10.1002/9781119543626.ch4.  
 

GEOTRACES presentations in international conferences 

 OGRINC, Nives. Stable isotopes in interdisciplinary research. In: PINTAR, Albin (ed.), et 
al. Zbornik povzetkov = Book of abstracts: Slovenski kemijski dnevi 2020 = 26th Annual 
Meeting of the Slovenian Chemical Society: 16.-18. september 2020, Portorož, Portorose, 
Slovenija. Ljubljana: Slovensko kemijsko društvo, 2020. Str. 25. ISBN 978-961-93849-7-
8.  

 TURK, Valentina, BEDNARŠEK, Nina, FAGANELI, Jadran, GASPAROVIĆ, Blaženka, 
GIANI, Michele, GUERRA, Roberta, KOVAČ, Nives, MALEJ, Alenka, KRAJNC, Bor, 
MELAKU CANU, Donata, OGRINC, Nives. Carbonate system and acidification of the 
Adriatic Sea. In: EGU General Assembly 2020: Online: 4-8 May 2020. [S. l.]: European 
Geosciences Union, 2020. 1 str.  
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-10977.html.  

 KRAJNC, Bor, TAMŠE, Samo, OGRINC, Nives. The importance of appropriate isotope 
reference standards for determination of the isotopic composition of C and O in 
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atmospheric CO2: Bor Krajnc, Samo Tamše, and Nives Ogrinc. In: EGU General Assembly 
2020: Online: 4-8 May 2020. European Geosciences Union, 2020. 1 str. 
https://meetingorganizer.copernicus.org/EGU2020/EGU2020-18746.html.  

 CANTONI, Carolina, FAGANELI, Jadran, GIANI, Michele, KOVAČ, Nives, KRAJNC, 
Bor, MALEJ, Alenka, OGRINC, Nives, TURK, Valentina. Carbonate system and 
acidification of the North Adriatic Sea. In: Final Virtual Conference Ocean Governance: 
Action Insights and Foreshadowing Challenges: 19-20, November 2020. Str. 24.  
https://www.oceangov.eu/wp-content/uploads/2020/11/ProgramOceanGov-Conference-
19-20.11.20_updated.pdf. 

 KRAJNC, Bor, FAGANELI, Jadran, OGRINC, Nives. Carbonate system and acidification 
of the Adriatic Sea. In: Goldschmit Virtual 2020, Online, 21-26 June 2020. Geochemical 
Society: European Association of Geochemistry, 
2020. https://goldschmidtabstracts.info/2020/1366.pdf.  

 FAGANELI, Jadran, FALNOGA, Ingrid, KOVAČ, Nives, MAZEJ, Darja, MOZETIČ, 
Patricija, ZULIANI, Tea. Accumulation of metal(loid)s in plankton in coastal waters. 
In: Ocean Sciences Meeting: San Diego, Ca., USA, 16-21 February 2020. San Diego: [1] 
str. https://agu.confex.com/agu/osm20/meetingapp.cgi/Paper/638764. 

 

 

Submitted by Nives Ogrinc (nives.ogrinc@ijs.si). 

 

 

 

  


