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Abstract

Marine ecosystems are integral part of fundamesmnaironmental functions that support life on
Earth like climate control, erosion prevention aorption of carbon dioxide. Oceans contribute
to economical activities too with the following greerity, social welfare, and increase in life
guality. Nevertheless, several marine environmeait® in the European framework show
increasing challenges to tackle like the loss ofibiersity and habitats, pollution and impacts due
to climate change. For Italy and for Europe a grmaénvironmental interest and awareness in both
the public and private sectors is combined withommmon strategic goal to ensure sustainable
development and the continuity of economic actgitiin order to achieve this goal and to improve
the competitiveness of Italy and the EU, new teb&tgies and methods for monitoring the marine
environment are required.

In the framework of the COMMON SENSE project (Cleat al., 2014; Ribotti et al., 2015),
funded by the VII EU F.P. (2013-2017; http://wwwnumonsenseproject.eu/), the activities
planned at the CNR Arctic base in Ny-Alesund wetterided to support the implementation of the
Marine Strategy Framework Directive (MSFD) and otReropean policies such as the Common
Fisheries Policy (CFP), providing innovative sessdow price, multi-functional, easy to use
through various platforms for measures in-situatdl key parameters. This was realized thanks to
a multidisciplinary European consortium, well baled between industry and research. This
proposal focuses on some descriptors of the MSBMgusensors for the monitoring of nutrients,
pH, contaminants, microplastic and underwater ndike developed sensors are tested on different
platforms, fixed or floating, surface or underwaterall European seas including the Arctic.

In the framework of the Common Sense testing aws/ifour daily cruises have been realized in
the second half of June 2016 in the Kongsfjorddrerilthe cruises were also the opportunities to
update hydrological data at stations acquired enptitevious month (May) and planned again for the
end of July 2016 but just fro hydrology.

Figure 1: The nutrient sensor by DCU
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One of sensors tested at the Arctic base has be#nfdr nutrients developed at Dublin City
University (Ireland; in figure 1). The nutrient sem is based on a combination of microfluidic
analytical systems, chemical colorimetric reagemid optical detection using a low-cost LED. The
precompetitive prototype nutrient sensor has beewiqusly and successfully tested on board the
R/V Minerva Uno in November 2015 for the detectadfmutrients such as phosphate, nitrate and
nitrite. During system testing in Svalbard over h88ter samples were collected using Niskin
bottles in different stations from the boat alohg tongsfjorden, at different depths from the
surface to the bottom (usually surface, mid depthtzottom).

Figure 2: The pH sensor by Dropsens

A second sensor used in Ny-Alesund has been testeeasure the pH (see figure 2) developed by
the Spanish Dropsens S.L.. A simple and directrobf pH in sea water samples can be done
using Zero Current Potential technique combinedhwstreen printing antimony electrodes.
Measuring the difference of potential between exiee and working electrode, the calibration of
the pH vs. E(V) remains linear over the range 20-9 {Britton- Robbinson 0.1 M solutior’>r
0.99) with a reproducibility between same pH valde®s. The sensor has been recently positively
tested in Oristano. Over 29 water samples have begquoired along the fjord and subsequently
analyzed in the laboratory in the CNR "Dirigibil@alla” base in Ny-Alesund. At the same stations
CTD profiles with commercial pH sensor has acqudath for intercomparison. This has permitted
to make a good evaluation on the quality of thessen

Finally, the third sensor was an autonomous systerfin situ” analysis of heavy metals Pb, Cd,
Cu and Hg, which was also tested a first time ivé\ober 2015 aboard the R/V Minerva Uno.The
system includes a microfluidic chip for completexmg of the buffer and sample, a potentiostat to
perform electrochemical measurement, two peristgitumps to control the fluidic pathway
through the system, a wall-jet flow cell which imgorates the screen printed electrode (carbon-
bismuth; see Niu et al., 2016; Barton et al., 20T@sting onboard the Minerva Uno tests showed
some issues with the pre-competitive prototype Wexe addressed prior final sensor testing in the
Arctic. Over 50 water samples were taken in thedfjior the measurement of lead, mercury,

cadmium and copper
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PRESENT CLIMATIC CHANGE
and PAST EXTREME EVENTS

The expected results, that should be soon avajlabdeto obtain a series of data able primarily to
provide valid information on the quality of manufa®d sensors and then on the state of the Arctic
environment specifically in the fjord of the bageNy-Alesund.
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