Mare Plastlcum ~
The Plastic Sea

Combatting Plastic Pollution
Through Science and Art

@_ Springer

https://www.springer.com/gp/book/9783030389444




Marilena Streit-Bianchi: The How and Why

,f, .>‘

il
‘

Mare Plasticum —
The Plastic Sea

Combatting Plastic Pollution
Through Science and Art

https://www.springer.com/gp/book/9783030389444



Why and How

“CERN

Science bridging

 tae cultures’
Mare PlaStlcum g ) https://zenodo.org/record/1193238#

“ The PlaStIC Sea Science and art have creativity and open-

ended enquiry as a common denominator.
This book shows how these two worlds,
once clearly united but now perceived as
separate, remain, in fact, manifestations of
that same spirit of human enquiry........
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Plastic and its so widely used in our daily lives :
PRODUCTION, DISPOSAL, RECYCLING and POLLUTION
concern the whole world and urgently need worldwide coordinated actions

INNOVATION TECHNOLOGY EDUCATION

ARSCIENCIA exhibition “L'Origine un viaggio tra scienza e arte” , Comenius-Grundvig
courses “Science & ART: so different, so similar!”

Exhibition “Plastic fishes” and “Mare Plasticum” to raise awareness on the how, the
why and the consequences of marine plastic pollution

Because of the dramatic situation continuously reported world-wide : time to
produce a book intended also for non-experts interested in knowing more than media reports

Discussion with Springer’s Executive Editor Marina Forlizzi : proposal

We asked internationally recognized scientists (from marine biologists to
mathematicians/modeling specialists, chemists, physicists and economists) to
contribute to the 13 chapters of the present book.

Their enthusiastic participation and valuable experience provide
a comprehensible overview of the problems we are facing today.



The authors and the chapters (1)

“The exhibition MARE PLASTICUM - Art and Science for the Environment” Margarita Cimadevila (ARSCIENCIA, A Coruia,
Spain and Wolfgang Trettnak (ARSCIENCIA, Werndorf, Austria)

“A brief history of plastics” Roland Geyer (University of California, Santa Barbara, USA)

“ Plastics and microplastics: Impacts in the marine environment” Madeleine Steer and Richard C. Thompson (University of
Plymouth, Marine Biology and Ecology Research Centre, International Marine Litter Research Unit, Plymouth, U.K.)

The (Un)Natural History of the “Plastisphere”, A New Marine Ecosystem” Linda Amaral-Zettler and Erik Zettler (NIOZ Royal
Netherlands Institute for Sea Research & Utrecht University, Department of Marine Microbiology and Biogeochemistry, Texel,
The Netherlands)

“Polarquest 2018 expedition: plastic debris at 82°07° North” Stefano Aliani and Valeria Catapano (Institute of Marine Science
ISMAR, CNR National Research Council, La Spezia, Italy), Paola Catapano (European Organization for Nuclear Research CERN,
Geneva, Switzerland), Gianluca Casagrande (Universita Europea di Roma, Rome, Italy)

“The Impact of Marine Litter in Marine Protected Areas (MPAs) in the Mediterranean Sea: How Can We Protect MPAs?”
Cristina Fossi and Christina Panti (Department of Physical sciences, Earth and environment, Siena University, Siena, Italy)

“Plastic in China: a short history of a crisis” Isabel Hilton (Chinadialogue, London, U.K.)



The authors and the chapters (2)

“Down by the river: (micro-) plastic pollution of running freshwaters with special emphasis on the Austrian Danube”
Aaron Lechner (Land Vorarlberg, District authority Bludenz, Department of Environment & Economy, Austria)

“Small Plastic Wastes in Soils: What Is Our Real Perception of the Problem?” Andrés Rodriguez Seijo and Ruth Pereira
(GreenUPorto - Sustainable Agrifood Production Research Centre, Biology Department, Faculty of Sciences of University
of Porto, Porto, Portugal)

“Europe’s move towards plastic free ocean” Maris Stulgis (Policy officer, DG Mare, European Commission, Brussels,
Belgium)

“Plastic pollution in the Oceans - A Systemic Analysis: status quo and possible sustainable solutions” Gianlauro Casoli
(Research Laboratory on Social Responsibility, Dept. of Economics, University of Parma, Italy - Senior Advisor and

Boardmember at ETHICALFIN Ltd., London, U.K.) and Shyaam Ramkumar (University of Milan, Milan, Italy)

“Toys for the winter” ” Eugenio Triana (Film Production, Marketing and Distribution, Birmingham City University,
Birmingham, UK)

“The bottlenose dolphin (An eco-comic)” Wolfgang Trettnak (ARSCIENCIA, Werndorf, Austria)
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Make the point of the
situation

Raise awareness with
data information

Callto a
multidisciplinary
approach between
different entities to find
long term sustainable
solutions



Why (@CERN?)
Physics and its scientists can valuably contribute
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1. Monitoring and reduction of the polluting impact
* Detection of floating plastics from satellites and unmanned aerial
systems (Plastic Litter Project 2018)

 Developing the use of Drones for monitoring waters, beaches,
riverbanks etc. (see Aliani et al. 2020)

2. Development and use of new technologies

* Spectroscopic techniques for monitoring from space or air low
altitude

 Developing improved separation techniques for waste recycling

* New techniques to identify and evaluate the amount of plastic on the
seabed

* New techniques for the separation of microplastics in waste water
treatment

3. Modeling

4. Data interconnections for immediate information as in Big Science
projects

5. Opportunities for the creation of new start-ups
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e CHAPTER 5 The Polarquest2018 Expedition, Plasic Debris at 82°07’ N

e Qur oceans and rivers. Pollution from Mediterraneum to North Pole



Andres Rodriguez-Seljo
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e CHAPTER 9 small plastic waste: what is our real perception of the problems

 Plastic in the soill
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« CHAPTER 11 Plastic pollution in the oceans, analysis, Status quo and
possible sustainable solutions

« The need for a complex system perspective in dealing with plastic
pollution in the oceans




Maris Stulgis
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e CHAPTER 10 Europe’s move towards a plastic free ocean

* EU legislation and actions



Margarita Cimadevila and Wolfgang
Trettnak

The Exhibition Mare Plasticum:
Art and Science for the
Environment
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