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New scientific results

This year most of the research was oriented into the study of Hg cycle. The research was
performed in deep-sea waters of Mediterranean Sea in the lower food web and lagoon
environment.

« Zooplankton and small fish were sampled the neuston layer at both coastal and open sca
stations 1n the Mediterranean Sea in fall 2011 and summer 2012 and 2013. Zooplankton
and small fish were sorted by morphospecies, and the most abundant taxa (e.g.
cuphausiids, isopods, hyperiid amphipods) analyzed for methylmercury (MeHg)
concentration. Multiple taxa suggested elevated MeHg concentrations in the Tyrrhenian
and Balearic Seas in comparison with more eastern and western stations in the
Mediterranean Sea. Spatial variation in zooplankton MeHg concentration is positively
correlated with single time point whole water MeHg concentration for euphausiids and
mysids and negatively correlated with maximum chlorophyll a concentration for
cuphausiids, mysids, and “smelt” fish. Taxonomic variation in MeHg concentration
appears driven by taxonomic grouping and feeding mode. Euphausiids, due to their
abundance, relative larger size, importance as a food source for other fauna, and observed
relationship with surface water MeHg are a good candidate biotic group to evaluate for
use in monitoring the bioavailability of MeHg for trophic transfer in the Mediterranean
and potential globally.

« The aim in research performed in lagoon system was to understand if and where recycling
at the sediment-water interface (SWI) may affect metal(loid)s. Short sediment cores were
also collected near the chamber to investigate the solid (sediments) and dissolved phases
(porewaters). Both diffusive and benthic fluxes were estimated to elucidate the release of
metal(loid)s at the SWI. Total element concentrations and their labile fractions were
determined in sediments to quantify their potential mobility. The total element contents
were found to be two orders of magnitude higher in the Italian marina than in the
Slovenian one, especially for Hg (up to 1000 mg kg-1), whereas the labile fraction was
scarce or null. The opposite occurred in the Slovenian marina. Metal(loid)s in porewaters
showed a clear diagenetic sequence and a close dependence upon the suboxic/anoxic
conditions of sediments. The results suggest that although the sediments of the Italian
marina exhibit the highest total metal(loid) concentration, these elements are scarcely
remobilisable. Conversely, in the Slovenian marina, sediments seem to be comparatively
more prone to release metal(loid)s at the SWI.

Other studies were biologically oriented and include:

« The review describes the biotechnological potential of host-microorganism systems and
focus on gelatinous zooplankton as a host for the microbiome with biotechnological
potential. The basic characteristics of jellyfish-associated microbial communities, the
mechanisms underlying the jellyfish-microbe relationship, and the role/function of the
jellyfish-associated microbiome and its biotechnological potential are reviewed. It appears
that the jellyfish-associated microbiome is discrete from the microbial community in the



ambient seawater, exhibiting a certain degree of specialization with some preferences for
specific jellyfish taxa and for specific jellytish populations, life stages, and body parts.
The data processing that led to the definition of ecological classification criteria for the
Biological Quality Element (BQE) phytoplankton in the coastal waters (CW) of the
Adriatic and Tyrrhenian seas, according to the Water Framework Directive (2000/60/EC)
was performed. The chosen metric was the annual geometric mean of chlorophyll a
concentrations owing to the log-normal nature of chlorophyll a distribution. The
sensitivity of this metric to the gradient of pressures was tested by adopting an empirical
statistical approach. The dilution factor (F_dil), which is the share of freshwater in a
sample of seawater, was introduced as a rough, but realistic proxy of nutrient loads from
the continent. Correlations between F _dil and trophic indicators (i.e. nitrogen and
phosphorus concentrations in seawater and the respective N:P ratio) were then evaluated.
The F_dil approach was also used to derive reference conditions for each typology of
coastal waters. Functional relationships between chlorophyll a, as phytoplankton biomass
indicator, and nutrient concentrations, as pressure indicators, were computed by means of
regression techniques. The classification scale for the BQE phytoplankton was based on
the TRIX scale of water quality conditions. Reference conditions, pressure/impact
relationships, boundary setting and -classification criterion definition were treated
separately and discussed for each of the CW Types: Type I, Type I A Adriatic, Type II A
Tyrrhenian and Type 1II W for both the Adriatic and Tyrrhenian seas. Due to the lack of a
functional relationship between the gradient of pressures and chlorophyll a, and a narrow
range of annual chlorophyll a concentrations, only one threshold value was set for Type
IIT W instead of the whole classification scale.
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New projects and/or funding

Department of Environmental Sciences at Jozef Stefan Institute (JSI-O2) is involved in
the National Key Research & Development Program of China “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” (2016YFE0202100). The
project coordinated by THB-CAS has started in September, 2017 and will end in July,



2020. According to the implementation plan, part of the work is conducted in Adriatic Sea
| in the Gulf of Trieste. There is a need
to extend the joint research
temporally and spatially. JSI-O2 is
responsible  for collecting and
analyzing the phytoplankton and
chemical analysis at two sites in the
Gulf of Trieste four times a year from
2018 to 2020. The first sampling
campaign  was  performed in
September 2018. The analysis are still
in progress.

e Scientific visits (10-14.12.2018) - training programme of Roberto Meigikos dos Anjos
(Brazil), Carlos Manuel Alonso Hernandez (Cuba) and Saif Uddin (Kuwait) under the
TAEA’s INT7019 project: Supporting a Global Ocean Acidification Observing Network
towards Increased Involvement of Developing States was performed. The training was
held at Jozef Stefan Institute and Marine Biological Station (National Institute of
Biology). We presented several techniques that can be used in research concerning the
ocean acidification: The use of radioactive isotopes in marine studies, the principles and
use of kO-INAA in the marine environment, and methods to investigate dissolved
inorganic carbon (DIC) in the marine ecosystem where we demonstrated methods for
measuring the isotopic composition of decomposed inorganic carbon in seawater. The
main objective of the training was to establish the infrastructure and measurement
operational procedure for the determination of isotopic composition of DIC in sea water.

« From 7th till 8th March 2019 Ocean Acidification and Climate Change (OACC) Working
Group Meeting was held at Marine Biology Station in Piran. Nives Ogrinc (JSI), Jadran
Faganely (NIB), and Nives Kova¢ (NIB) were introduced as new members of the
Working Group. Beside the discussions about accomplished work and planning of future
activities three invited lectures were performed:

= Nives Ogrinc (Jozef Stefan Institute, Ljubljana, Slovenia): Stable isotopes in the
study of the impact of increasing CO, levels on C and Hg cycling in coastal waters
in the northern Adriatic Sea.

= Serena Zunino (Istituto Nazionale di Oceanografia e di Geofisica Sperimentale,
OGS, Trieste, Italy): Effects of ocean acidification on Posidonia and coralligenous
in the Mediterranean Sea.

= Nina Bednar$ek (SCCWRP - Southern California Coastal Water Research Project,
USA): The effects of OA on marine calcifiers.

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



