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The Rio Grande Raise position in
relation to the Brazilian coast




Theme 2

Ongoing and future research on Rio Grande
Rise

Sustainability of deep-ocean exploration —
challenges and opportunities
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Climate Change

Coastal Development Invasive Species Emerging Uses
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MARINE SPATIALPLANNING
A Step-by-Step Approach

toward Ecosystem-based Management

Intergovernmental Ocaanographic Commission
and the Man and the Blosphere Programm
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g Marine Spatial Planning

Conservation

Energy Uses

Shipping

Recreation

Offshore Aquacult
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Marine Geospatal Ecology Lab, Duke University (2015

Marine Boundaries

D Workshop Area of Interest ~——— 200 NM boundary m ECS Submission
———— Mid-Atlantic Ridge centerline EEZ }:::] CCAMLR Convention Area M orato et al (20 1 5)
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POLYMETALLIC NODULES EXPLORATION AREAS IN THE PACIFIC OCEAN
AREAS UNDER CONTRACT WITH THE INTERNATIONAL SEABED AUTHORITY AND AREAS RESERVED FOR THE AUTHORITY
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Legend

““The Arca” is defimad as “the scabad amd ocesn floor and Contractor Areas [ Reserved Areas
subsodl thereof, heyomd the limmits of national jurssdiction ™ B COMRA (China)

(1982 Unitedt Natiors Conpenttions ow the Law of e 277\ The Area®
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SEMPIA Workshop

Workshop Towards the development of a strategic Environmental Management
Plan for deep seabed mineral exploration and exploitation in the Atlantic basin

o 14

(SEMPIA)

1 -3 June 2015, Horta, Azores, Portugal
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Marine Geospatal Ecology Lab Duke University (2015)

Number of Publications per 1 x 1 degree cell
® 1-4 e 5-11 © 12-26 e 27-38 ® 39-61

Morato et al. (2015)
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Data mining — OBIS records

Marine Geospatal Ecology Lab Duke University (2015)

OBIS Records: Area of Interest
OBIS record (all, ~316K)

Morato et al. (2015)
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« Identify and map the biodiversity, habitat types
(geodiversity), ecosystem processes and ecosystem goods
and services in the RGR,;

« |dentify the actual and potential anthropogenic (cumulative)
uses, pressures and impacts in the RGR, including mining,
shipping, fisheries, pollution, climate change/ocean
acidification;

« Map related policy and legislation;

 Undertake a cost-benefit analysis under variable scenarios;

* Integrate existing and new information and discuss the
assessment with stakeholders under an ecosystem based

approach to propose a Environmental Management Plan for
RGR.
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Drivers
Over-investment in fishing fleet
Population growth
Climate change

Pressures

Over-fishing o

By-catch Monitoring

Habitat loss <€

Change in ocean

temperature

and/or circulation
Coastal development

State .\—j

Size of remaining fish stock

Numbers of seabirds

Area of modified/un-modified habitat
Trends in ocean temperature, pH, sea level
Trends in freshwater discharge to coast

Framework DPSIR
(e.g., Impact of mining)

Response

Reduced size of fishng fleet
Fisheries closures

Marine Protected Areas declared
Restore environmental river flows

Impact

Loss of fisheries income

Loss of tourism and aesthetic value
Reduced fish recruitment

More frequent coral bleaching events
Changes in coastal marine ecosystems
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Hotspots and Connectivity
« Larval ecology

« Physical Oceanography
« Population Genetics

« Geodiversity

« Diversity hotspots
 Depth range

Velocity (m/s)

H: 0.9 L :0.0004

Ty 79 uey LUW . v uey

Morato et al. (2015)
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Benefits and pressures

*Goods and services —overall value
Uses

‘Impacts

*Specific impacts of mining

Marine Protected Areas

CBD Ecologically or Biologically Slgniﬂcant Areas (EBSA)
Workshop Boundary Described EBSA
| Nort! ’Ve tta [ EBS
South Eas! t»: Bl scAEBsA
B Wider Cancbean and Western Mid-Atante [l wc and WMA EBSA
vieta

E
= I
AN B  Glass
Morato et al. (2015) o B Clinker

Other
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Measure of biodiversity or ecosystem
service, compared against the reference

Resilience to Disturbance el :‘-)49
- Cumulative impacts l{h

- Recovery times )
« Trajectories (results) L\
« Tipping points (limits)

A Reference state |

More savere
environmental
constraints
Less effactiva
restoration
actions

More
degraded Miarme Gadapatal Ecatgy Lat Cate Usivanly (013
initial state Cumulative Human Impact
(Halpern et al. 2008)
[l Very Low Impact (<14) [Z] Medium Impact (4.95-8A47 B High Impact (12-15.52

[ Low Impact (1.4-4.95) [l Medium High impact (8.47-12) [l Very High Impact {>15.52

| Degraded state |

Low Time High

TRENDS in Ecology & Evolufion Morato et al. (2015)
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Principles for conservation

Effectiveness of management strategies

 Avoidance, mitigation, offsets (compensation), bonds
 Precautionary approaches

« Adaptive management

 Transparency

 Enforcement / mandate

* Integration of policy and legislation

Cost-benefit analysis
(costs x impacts x profits x shared benefits for society x life
cycle x economic scenarios)

In what conditions deep-sea mining is viable?
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FULLY
INTEGRATED
ASSESSMENT

Integrated State of marine environment

Marine
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=
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Socio-economic factors
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CGravorn

CIRM - Comissé&o Interministerial
para 0s Recursos do Mar

PROAREA — National Program
for Prospection and
Exploration of Mineral
Resources in the International
Areain the Southern and

Equatorial Atlantic
(October 10t 2015)

Working Group on the Shared Use of the Marine Environment
(Marine Spatial Planning)
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« Kickoff Workshop — Project launching (end 2015);

« Workshop | —inception meeting (early 2016): setting the
road map; integrating partners & defining sampling
strategy;

« Workshop Il —intermediate assessment (early 2018): data
Inspection & cruise adjustments;

« Workshop Illl = Environmental Management Plan elaboration
(end 2020).

* Intermediate group meetings (2/year)
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Environmental Management Plan for RGR

« Outreach material (structure, functioning and importance)
for RGR

« Papers (wish alot of good papers...)

 Thesis/Dissertations (capacity building)



