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Reductionism must be upgraded

We need Vo truly progress this kaowlecge,
European scientists across a broad range of disciplines and domains must make
a quantum leap towards holistic approaches and integrated research on a scale
which will help us to much better understand, protect, manage and sustainably
exploit the seas and oceans which surround us. This is a Grand Challenge; not just

Europe, but for human society as a whole.
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NF IV paved the
Navigating the Way o the appr.OaCh
Future V of NF V: Marine
Position Paper 24 SClenceS must
evolve Into Marine

Marine Science for a Sclence
Sustainable Future

Howeyer, to have a truly hollstic approach
that menges physics, chemistry, geology, biology. ecology and
soclo-econoimiks, we should manage marine ecosystems In Cells
of Ecosystemn Functioming (CEFs). CEFs are the smaliest fully

R onnected partions (Le. wolumes] of the marine environment,
where blodiversity patterns and ecosystem functions depend on

* Each other [Boena ot al, 2009
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AND NOW: THE MISSIONS
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Healthy oceans, curopcanunion B |
seas, coastal & :
inland waters

Horizon Europe Missions

#EUmissions #HorizonEU

. But the Earth IS much more complex
Manonthemoono 1 s of t tﬁaﬂ thd Mo8n€aRd the mission is not just
_as  a p ar ad.i 9 mat | to”gM'théréalnd) ﬁtaflag' |
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The long and winding road of EU legislation
towards sustainability. From Abiotic features, to

Habitats and Species, to Biodiversity and
Ecosystem Functioning, in a spatial framework
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MARINE BIODIVERSITY AND ECOSYSTEM FUNCTIONING:

THE PILLARS OF GOOD ENVIRONMENTAL STATUS
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In the light of all this, to protect and manage the
environment we need to know BEF.
Oh oh: ocean observations mostly focus on
biogeochemistry and physics!
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Descriptor 1 of GES prescribes that Biodiversity
IS maintainedé but only chari sm
of biodiversity are covered

Alconic habitats or species are
not representative enough

AThe protection of patterns of
biodiversity distribution (hot
spots) Is not sufficient

AThe processes that allow for S8t |
the persistence of biodiversity ®_= TS M &
hot spots must be considered "&fia al & 2 =2

AWe need to manage and
protect both patterns and

processes, I.e. BEF How to frame biodiversity and ecosystems
Into a spatial context and achieve GES in ALL waters?

Protected Areas are not enough
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. The ocean is ONE andJt covers 71% of the Earth surface

.'/

The ocean, however, is a volume and represents more than
=3 . - )i 90% of the life-inhabited space .



~ Deep Water Formation \\
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DeveTO Water
FEormation

A DYNAMIC AND
CONNECTED SPACE

Great Ocean Conveyor
. connects all oceans

The formation of
sea Ice produces
dense waters that
sink and come
back to surface in a
grand circulation
system where the
bulk of ecosystem
processes takes
place



Most ecosystem processes
take place In the water P s U\
column where matter flows =y S
along different pathways L e

the microbial pathway

for billions of
years life
functioned In this
way



the microbes-
crustacea-fish
pathway

our favorite
one
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. the herbivorous
gelatinous
plankton
pathway

a rather neglected one



the carnivorous gelatinous
plankton pathway

the most
disliked
one



ALL TOGETHER
NOW!

with carbon
seguestration
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The four pathways that lead to
ecosystems functioning occur through &
series of fluxes: thprocessegshat link

biodiversitystructures

oy

= (ife cycles: intra specific fluxes from
= 0onhe generation to the next

B (rophic networks: inter specific
. fluxes from one species to another
one

(Udiogeochemical cycles: extra specif
®® fluxes from living to non living
matter and from non living to living
matter
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BGC = Biogeochemical cycles = Extra-specific Fluxes

LC = Life cycles = Intra-specific Fluxes
PLANTA TN = Trophic Networks = Inter-specific Fluxes
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AS WE SEE IT*

\ . Gelatinous plankton: irregularities rule
= — _ A N i NND / the world (somelimes)
The continuity of living matter and the 3 b N %
discontinuities of its constituents:
do plankton and benthos really exist?

F. Boero'***** I Bouillon', C. Gravili', M. P. Migliella®, T. Parsons®, S. Piraine'***

Ferdinando Boero
Genuerio Belmonte
Giovanni Fanelli
Stefano Piraino
Fernando Rubino

PLANKTON BENTHOS AND NEKTON?

A WORLD OF CARNIVORES?

..then they grow and
eat each other

This is the grass  These are the herbivores
(phytoplankton) (zooplankton:copepods)

W
We do not see them e see them

A. Gennari 2018



SEASONS SHUFFLE THE CARDS
WINTER

SUMMER
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m Predator decline leads to decreased stability in a coastal fish

community
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Time is an affliction: Why ecology cannot be as predictive as physics and

Journal of Sea Research why it needs time series
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Predictive

science eh?
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