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Um Planeta, Um Oceano

70% superficie terrestre - Profundidade media: 3700m

* Oxigenio (50%)
* Regulagao do clima
- Biodiversidade

* Recursos

» Alimentacao

.« Agua

* Energia

« Economia

« Saude

* Emprego

* Transporte
maritimo
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Ask not what your ocean can do for you...
...ask what you can do for your ocean ! Riscos naturais



Agua na Terra
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Figure 2.1 Global overturning circulation, driven by chane
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https://www.youtube.com/watch?v=iiKYEgdwlKA

Um Planeta, Um Oceano

https://www.youtube.com/watch?v=iiKY EgdwlKA



https://www.youtube.com/watch?v=iiKYEgdwlKA

Origem e limites da Vida
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Processos geologicos, Ecosistemas Extremos.
Quimiosintese. Biosfera profunda




Oceano saudavel e ecosistemas saudaveis
> Saude humana

> Regulacao do Clima > Desenvolvimento Sustentavel
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Poluicao e Lixo Marinho: Fontes em terra e no mar




Impacto antropogénico:
03, O Poluicao, acidificacao,
td aguecimento global,

The First Global Integrated

Marine Assessment desoxi genac ao ,

WORLD OCEAN ASSESSMENT 1

eutrofizacao, sobrepesca,
‘z
destruu;ao de habitats

Maln finding of 18t World
Ocean Assessment :

due to multitude and complex
nature of stressors world Is
running out of time to save
and sustainably manage its

United Nations World Ocean Assessment

Necessarlo actuar agora'
ii ™y S




A Comissao Oceanografica Intergovernamental

Estabelecida em 1960, com Autonomia
Funcional, no seio da UNESCO, como a
organizacao competente em Ciéncias do
Mar dentro do Sistema das Nacoes Unidas.

150 Estados Membros.

Portugal € Membro desde 1971, e Membro
do Conselho Executivo desde 1989.

L - &‘,!a -




A Comissao Oceanografica Intergovernamental

A COl e o organismo das Nacoes
Unidas responsavel pela promocao da
cooperacao internacional e coordenacao
de grandes programas de investigacao,
servicos, transferéncia de tecnologia e
capacitacao internacionais em Ciéncias
Oceanograficas.



A Comissao Oceanografica Intergovernamental

Promove e coordena:

- grandes redes de observacao oceanica, no
ambito do GOOS (Global Ocean Observing
System)

- 0 acesso aos dados oceanograficos (IODE) e a
cartografa geral dos oceanos (GEBCO).

- Mantém o Ocean Biogeographic Information
system (OBIS), base de dados global da
biodiversidade marinha, passada e presente, da
sua abundaancia e distribuicao no Oceano.



A Comissao Oceanografica Intergovernamental

Tem ainda por funcbOes aplicar o
conhecimento cientifico a proteccao e
uso sustentavel dos oceanos e assistir

aos processos de decisao dos Estados
Membros.



IOC — VISAO PARA O FUTURO

Cooperacao intergovernamental em Ciéncia Oceanografica

« Garantir ecossistemas oceanicos saudaveis e servigos de
ecossistemas sustentaveis

« Assegurar avisos precoces eficazes de riscos oceanicos,
Incluindo tsunamis

« Aumentar a resiliéncia e adaptabilidade as mudancas
climaticas e variabilidade

« Melhorar o Conhecimento e a Literacia sobre o Oceano




United Nations Decade of Ocean Science for Sustainable
Development (2021-2030)

T h e S C i e n Ce 50 Yrs after the 15t Decade of Ocean Exploration
We Need for the
Ocean We Want
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The United Nations has proclaimed a Decade of Ocean Science for Sustainable Development (2021-2030

to support efforts to reverse the cycle of decline in ocean health and gather ocean stakeholders worldwide 1 United Nations Decade

; ; . N L. 2 of Ocean Science
behind a common framework that will ensure ocean science can fully support countries in creating improved 2 0 for Sustainable Development
conditions for sustainable development of the Ocean.
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Conserve and Sustainably Use Oceans, Seas and
Marine Resources for Sustainable Development

Observations 1. Reduce marine pollution of all kinds
i Manage and protect marine and coastal ecosystems

Research Minimize and add: npacts of ocea ;@;
Policy 4 Eliminate overf‘ shmg, science based \‘:‘
Legal basis management to restore fish stocks O
5. Conserve > 10% of coastal and marine areas &
Industry 6. Prohibit some fisheries subsidies s
Education 7. Economic benefits to SIDS & LDCs from sustainable b
use of marme resources (e.g. fisheries, aquaculture tourlsm)g
Investment  Bulld sclance canacity theotah s g
Capacity DUIUOINIeS On Wit 5

development b. Provide access for small-scale artisanal fishers
to marine resources and markets
c. Use UNCLOS for conservation and sustainable
use of ocean and its resources

Technology
transfer

|OC responsible for the Implementation Plan for the Decade!




REVISED ROADMAP FOR THE UN DECADE OF OCEAN
SCIENCE FOR SUSTAINABLE DEVELOPMENT (2018/19)

CONTRIBUTION OF THE DECADE TO SOCIETAL OUTCOMES

— A clean ocean whereby sources of pollution are identified,
guantified and reduced and pollutants removed from the
ocean

— A healthy and resilient ocean whereby marine ecosystems
are mapped and protected, multiple impacts, including
climate change, are measured and reduced, and provision of
ocean ecosystem services is maintained

— A predicted ocean whereby society has the capacity to
understand current and future ocean conditions, forecast
their change and impact on human wellbeing and livelihoods



REVISED ROADMAP FOR THE UN DECADE OF OCEAN
SCIENCE FOR SUSTAINABLE DEVELOPMENT (2018)

CONTRIBUTION OF THE DECADE TO SOCIETAL OUTCOMES

— A safe ocean whereby human communities are protected
from ocean hazards and where the safety of operations at
sea and on the coast is ensured

— A sustainably harvested and productive ocean ensuring
the provision of food supply and alternative livelihoods

— Atransparent and accessible ocean whereby all nations,
stakeholders and citizens have access to ocean data and
Information, technologies and have the capacities to inform
their decisions



Ocean -
The seven Research & Development ‘Litera cy

(R&D) Priority Areas for All

A toolkit

Comprehensive map (digital atlas) of the oceans

2. A comprehensive ocean observing system

10C MANUALS and GUIDES, 80

3. A quantitative understanding of ocean ecosystems |
and their functioning as the basis for their | @";m © L
management and adaptation

Navigating the

4.  Data and information portal Future V

Position Paper 24

5. QOcean dimension in an integrated multihazard
warning system

Marine Science for a
Sustainable Future

6. QOcean in earth-system observation, research and
prediction, with engagement of social and human
sciences and economic valuation

7. Capacity building and accelerated technology

transfer, training and education, ocean literacy.
MARINE BOARD




1. Comprehensive map of the Ocean
Cartografla dos fundos marinhos
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2019
5" Oceano Profundo (>200m)
A (6%) == 15% cobertura adequada
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1. Comprehensive map of the Ocean
Cartografia dos fundos marinhos

Seabed 2030

: >§; Mr Sasakawa, Chairman of the Nippon Foundation
5% proposed ‘...to map 100% of the topography of the
e World Ocean by 2030’

g2 Forum /.,

“Future Ocean

June 2016 i%v

\\LOA Nippon Foundation - GEBCO
“’W“ OCEAN Seabed 2030 Project
— CONFERENCE
I announced
June 2017/

Mr Sasakawa — 1 of 8 IOC-UNESCO
“Champions of Global Ocean Science”

Project Operational

100% of ocean mapped

15t February 2018



1. Comprehensive map of the Ocean
Cartografia dos fundos marinhos
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The Nippon Foundation-GEBCO
“Seabed 2030 Project

Martin Jacobsen; Courtesy Adm. Shin Tani



1. Comprehensive map of the Ocean
Cartografla dos fundos marlnhos
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2. Comprehensive Ocean Observing System

60°E 160°W 20°W 60°E 160°W 20°W 60°E 160°W

I O No. Temperature Profiles 0-700m (1°x1°)
5 15 25




|OC - UN Lead on Global Ocean Observing
System - GOOS

“The Io&has been

absolutely essentlal |
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3635 Floats
24-Sep-2019

Sensor Types
locaon of operabonal floats (data distributed within the last 30 days|




Acidificacao Oceanica

Observacao, modelacao, mitigacao - reducao de emissdes de carbono

OCEAN ACIDIFICAT

The “saturation state”, Omega (Q), describes
the level of saturation of calcium carbonate in
seawater. Shown here is the mineral form of
calcium carbonate called aragonite.

If Q is less than 1(Q<1), conditions are corrosive
(undersaturated) for aragonite-based shells and
skeletons.

When Q>1, waters are supersaturated with
respect to calcium carbonate and conditions
are favourable for shell formation. Coral growth
benefits from Q=3

By 2100, computer model projections show that
Q will be less than 3 in surface waters around
tropical reefs if CO, emissions continue on the
current trajectory***.

Saturation state e

** Personal Joos & after

* Intergovernmental Panel on Climate Change emissions scenarios —

N

Corals

2/
Very high CO, emissions will lead
to unfavourable surface water
conditions for tropical coral reef
growth by 2100, according to
estimates. Significant emissions
reductions could ensure 50% of
surface waters remain favourable
for coral reef growth***

Aragonite saturation in 2100

High CO, emissions scenario ce:ss)

b v,
P ORAREL\

Shells and skeletons
The shells and skeletons of many marine organisms are made from either
calcite or aragonite; both are forms of calcium carbonate. Scientists are
particularly interested in aragonite, which is produced by many corals

P

Arctic
Parts of the Arctic are already
corrosive to shells of marine

organisms, and most surface
waters will be within decades.
This will affect ecosystems and
people who depend on them.

Antarctic 2’
If CO, emissions continue on the
current trajectory (RCP* 8.5), 60%
of Southern Ocean surface waters
(on annual average) are expected to
become corrosive to the aragonite-
shelled organisms, for example
pteropods, which are part of the
marine food web. Substantial
emissions reductions (RCP* 2.6)
could prevent most of the Southern
Ocean surface waters from becoming
corrosive to the shells of aragonitic
organisms**.

*** Ricke et al,, 2013 (reference 11).

et al, 2013

10). e

and some molluscs, because it is more soluble than calcite.

Organisms grow shells and skeletons more easily when carbonate ions in
water are abundant - “supersaturated”. Unprotected shells and skeletons
dissolve when carbonate ions in water are scarce - “undersaturated”.

Phytoplankton
The hard shells of
coccolithophores - tiny floating
marine organisms - produce a
large fraction of marine calcium
carbonate. When they die, they
sink and carry carbon to the
depths of the ocean. They are

an important food source for
other marine life, as well as being
a major source of the climate-
cooling gas dimethylsulphide
(DMS).

How coccolithophores respond to
ocean acidification is an area of
intense investigation. While some
species appear to be tolerant

to ocean acidification, others
show decreased calcification and
growth rates in acidified waters.

Design: Feiix Pharond-Deschénes, Giobsla,




Iscos Marinhos. Planeta Dinamico —
ectonica de placas, sismicidade e vulcanismo

Hypocenter
P waves
S waves
Surface waves
Recording station




Sismos, tsunamis e deslizamentos submarinos

. - >

& Earthquake

all earthquakes (red) M = 5.5; cities (yellow) with population > 1000000
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Sistemas Regionais de Alerta de Tsunamis

EARTHQUAKE AND TSUNAMIRISK |

{ Tsunamis generated since 1650
| (larger circles indicate larger quakes)

| @ Most destructive
O Medium damage

O Little damage

|| = Major faults and plate boundaries

"y = Subduction zones

. PacificOcean
warning system

QO

DART STATIONS

A NDBC DART

A\ US/Chilean Co-op
Australia
Chile
Colombia
Thailand
Ecuador

A India

Certified Tsunami Warning Service Providers para o Atlantico NE:
Franca, Grecia, Italia e Turquia — Dez/2019) Portugal (IPMA) - Candidatura




Smart Cables e interferometria laser

Global map of ~1 million km
of operational submarine
telecommunications cables
(green present, white in
progress/planned;  SMART
repeaters shown every 300
km; rfs — year ready for
service), historical
earthquakes (red), and DART
tsunami buoys (yellow
triangles).

——Submarine Cable / Mag - <5-9< @ ‘ :
w/ SMART repeater 1990 2000 2010 2020 DART Il

Deep-ocean Assessment and-Reporting of Tsunamis

Repeater Pressure Housing Accelerometers
End Cone

Pressure and Temperature
Sensors

Coupling

Bend Limiter

Sensor Pod

\ - - «— Acoustic

Pressure and Temperature| Submarine cables Q1 Transducers.
Existing OXRD |
Sensors ] \ \\o;\ \:\\ ‘
S N\

Perturbatios Standard A [
ULE detection fibre pair 3
cavity |

Underwater
earthquake
Submarine
optical cable

Howe et al, Frontiers, 2019; Marra et al., Science 2018



EXEMPLOS DE ACCOES (REVISED ROADMAP 2018/19)

— Action la: Further develop and accelerate a coordinated
program of research on ocean acidification.

— Action Ib: Complete a comprehensive eDNA sequencing of
ocean life.

— Action |d: Document the potential impacts from
environmental and climate changes on the established and
emerging maritime industries, especially for LDCs and SIDS.

— Action Ig: Complete mapping of the seabed, subduction
zones and hot vents.

— Action Ivb: Complete the initial deployment of a Deep Ocean
Observing System, including support for the conservation
and sustainable use of marine biological systems beyond



EXEMPLOS DE ACCOES (REVISED ROADMAP 2018/19)

— Action lva: Complete the implementation of a global biogeochemical
profiling float array, with all data freely exchanged within the ocean
community.

— Action Ivb: Complete the initial deployment of a Deep Ocean
Observing System, including support for the conservation and
sustainable use of marine biological systems beyond

— Objective (IV): Cooperation in observation, data and other
infrastructure

— mapping of bathymetry and benthic communities, including around
subduction zones and hot vents.
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A Margem W Ibérica e a Fronteira de Placa Acores-Gibraltar
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Cunhaetal., GJI (2012)



Risco sismico — Falha Marqués de Pombal
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Batimetria de alta resolucdo multifeixe. Margem Sul-Portuguesa — Projecto MATESPRO




Sismo de Samatra, Dezembro de 2004




Heavy rare earths
Light rare earths
Magnesium
Antimony
Tungsten
Magnesite
Gallium

MNatural graphite
Germanium
Indium

Silicon metal
Fluorspar
Coking coal
Phosphate rock
Niobium
Beryllium
Platinum metals
Chromium
Cobalt

Borates
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ma China
w= Brazil

== United States
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70 80

—_—

e — [ — | —
——_
— T — —
— — —
| Share of world production
10 20 30 40 50 60

90 100%




European Commission — Critical Raw Materials

ELEMENTS OF A SMARTPHONE

ELEMENTS COLOURKEY: @ ALKALI METAL @ ALKALINE FARTH METAL TRANSITION METAL @ GROUP 13 @ GROUP 14 @ GROUP15 @ GROUP16 @ HALOGEN @ LANTHANIDE

B
=

SCREENO OELECTRONICS |

Copper is used for wiring in the
phone, whilst copper, gold and silver
are the major metals from which
microelectrical components are
fashioned. Tantalum is the major
component of micro-capacitors.

49

In

Indium

50

Sn

14
Si
Silicon

19

K

Pr Eu

Praseodymium § Europium

Li

Lithium

6
Carbon ] Aluminium

Indium tin oxide is a mixture of
indium oxide and tin oxide, used
in a transparent film in the screen
that conducts electricity. This allows
the screen to function as a touch
screen.

The glass used on the majority of
smartphones is an aluminosilicate
glass, composed of a mix of alumina
(ALO,) and silica (SiO,). This glass
also contains potassium ions, which
help to strengthen it.

A variety of Rare Earth Element
compounds are used in small
quantities to produce the colours
in the smartphone’s screen. Some
compounds are also used to reduce
UV light penetration into the phone.

Nickel is used in the microphone as well
as for other electrical connections. Alloys
including the elements praseodymium,
gadolinium and neodymium are used
in the magnets in the speaker and
microphone. Neodymium, terbium and
dysprosium are used in the vibration unit.

Pure silicon is used to manufacture
the chip in the phone. It is oxidised
to produce non-conducting regions,
then other elements are added in
order to allow the chip to conduct
electricity.

Tin & lead are used to solder
electronics in the phone. Newer lead-
free solders use a mix of tin, copper
and silver.

The majority of phones use lithium ion batteries,
which are composed of lithium cobalt oxide as a
positive electrode and graphite (carbon) as the
negative electrode. Some batteries use other
metals, such as manganese, in place of cobalt.
The battery's casing is made of aluminium.

Magnesium compounds are alloyed to make
some phone cases, whilst many are made
of plastics. Plastics will also include flame
retardant compounds, some of which contain
bromine, whilst nickel can be included to
reduce electromagnetic interference.

65
Tb
Terbium

14
Si

Silicon

Dysprosium | Praseodymium

60
Nd
Neodymium
8

Tin

Bromine

Gd

Gadolinium

Antimony

31

Ga

Gallium

Lead

@ © COMPOUND INTEREST 2014 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem
Shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.
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F European Commission — Critical Raw Materials

UV CUT CLASS
*Con GLASS AND MIRRORS
POLISHING POWDER
DIESEL FUEL ADDITIVE - Corum LCD SCREEN
. Cotun - Ewrophum
- Lanthanum « Yetrium
\ / —
COMPONENT SENSORS
e VR

HYBRID NvH

BATTERY
- Lanthanum
- Carhum HYBRID ELECTRIC

MOTOR AND GENERATOR

« Noodyrmium

« Praseodymwum
CATALYTIC CONVERTER . - Dysprosium e
« Corun | Zeconkum - Terdum =
- Lanthanum

25+ ELECTRIC MOTORS HEADUGHT GLASS
THROUGHOUT VEMICLE - Neodymiem
« Nd Magnets

Source: Ree applications in a hybrid electric vehicle. Molycorp Inc. 2010

1. Cerium: UV cut glass, Glass and mirrors, polishing powder, LCD screen, catalytic
converter, hybrid NiMH battery, Diesel fuel additive

Dysprosium: Hybrid electric motor and generator

Europium: LCD screen

Lanthanum: Catalytic Converter, Hybrid NiMH battery, diesel fuel additive

Neodymium: magnets in 25+ electric motors throughout vehicle, Headlight Glass, Hybrid
electric motor and generator

Praseodymium: Hybrid electric motor and generator

Terbium: Hybrid electric motor and generator

Yttrium: LCD screen, component sensors
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Copyright:® 2013 ESRI, i-cubed, GeoEye
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Nodulos e Crostas Polimetalicas ricas em Cobalto

Formation of Fe-Mn crusts

)2
Pb(CO;), T

HF(OH)s & Th(OH),° Co?t E cu?t
+ + = &
FeOOH MnO;

HTeO, <7 - + Mo, % Balt N 2t

o4
Uo,(CC,),?

Hydfogénetic

}

Figure 3. Formation of cobalt-rich ferromanganese crusts.
Adapted from Hein 2004.

Nédulos conhecidos desde a Expedicdo do
HMS Challenger (1872-76).

20-30% Manganés, 10-20% Oxidos de Ferro,
1.5% Niquel e menos de 1% de
cobre, zinco e chumbo.

Metais: Co, Ni, Cu

Metais raros: telurio, platina, zirconio,
niébio, tungsténio e bismuto

Terras-raras: lantanio, cério,
noedimio,europio e térbio

As crostas séo portanto um fonte
potencial de muitos dos metais usados
nas tecnologias emergentes.

| w| o~

ZEE da Madeira, Cruzeiro TTR11, 2001
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Mais de 50 Vulcdes de Lama descobertos no Golfo de Cadiz, desde 1999

A Mud volcano
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TTR-17 LEG 2: Hidratos de géas do vulcéo de lama Porto
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Mud volcanoes, mud cones and MDAC occurrences in the Gulf of Cadiz
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Um Planeta, um Oceano

THE DECADE WILL PROVIDE A

‘ONCE IN A LIFETIME’ OPPORTUNITY
Muito obrigado pela vossa atencéo! FOR NATIONS TO WORK TOGETHER
TO GENERATE THE GLOBAL OCEAN
SCIENCE NEEDED TO SUPPORT THE
SUSTAINABLE DEVELOPMENT OF
OUR SHARED OCEAN.

United Nations Decade

of Ocean Science

for Sustainable Development |
e - BT Y L T



