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Background — Environmental Management Plan

Environmental Management Plan

Growing pressure on deep-sea minerals and their associated
ecosystems

In 2012, Environmental Management Plan (EIVIP) developed
for the Clarion-Clipperton Zone (ISBA/18/C/22)

No plan has been formulated for the Atlantic Ocean and

particularly the Mid-Atlantic Ridge yet




Background — Environmental Management Plan

Environmental Management Plan

Drivers for the development of an EMP are the fragility and
vulnerability of species and habitats

Assessed by data on the distribution of species, habitats, and
stressors or proxies for future stressors

What data exists to support the process of developing an

EMP for the Atlantic?




Background — Objectives

Objectives
Gather relevant information to inform any future Strategic Environmental

Assessment for the Atlantic Ocean
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Geographical area addressed in
the report

iViia-Atlantic Ridge and Rio Grande Rise




% | Data report— Geographical area

The Mid-Atlantic Ridge (MAR)
Defined by: (1) a 500km buffer
around the MAR; (2) removing areas
falling in the GOODS Abyssal
provinces (> 3500m); (3) removing
areas inside EEZs, extended
continental shelf submissions, and

the CCAMLR convention

Marine Boundaries
!:‘ Workshop Area of Interest 200 NM boundary / ECS Submission
———— Mid-Atlantic Ridge centerline EEZ :::] CCAMLR Convention Area




% | Data report— Geographical area

Rio Grande Rise (RGR)

Large ridge rising 5,000 m above the
ocean floor of the South Atlantic.
Together with the Walvis Ridge it
constitutes one of the most
prominent bathymetric features in

the South Atlantic Basin

Marine Boundaries
!:‘ Workshop Area of Interest 200 NM boundary / ECS Submission
———— Mid-Atlantic Ridge centerline EEZ :::] CCAMLR Convention Area




Baseline data mining

Mid-Atlantic Ridge and Rio Grande Rise




Data report — Data Mining

Data sources
Biogeographic databases, expert consultation, online libraries and habitat

suitability models

All the major repositories for biological data in the Atlantic (OBIS, Pangaea and

EMODnet) appeared to be interrelated

The Ocean Biogeographic Information System (OBIS) (I0C, 2015) harvested data

from other portals on a regular basis
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Cruise list (n = 125)
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Publication list (n = 240)

B-J H s TABLE TOOLS GRL_V.1.1: Database- C:\Users\telmo\Desktop\SEMPIA_Data\0_Report\GRL_V.1.1.accdb (Access 2007 - 2013 file format) - A.. 7 — & X
HOME CREATE EXTERNAL DATA DATABASE TOOLS FIELDS TABLE Telmo Alexandre Fernandes Morato Gomes ~
DA/. Y 5| Ascending Y’ Selection - =INew 2. Totals ~ acReplace Calibri 11
View Copy Filter a. Descending T Advanced - Refresh = Save \/ Spelling Find 2 GoTo- B 7U ) ,
) Al - - B More - Select - A —
Views Clipboard . Sort & Filter Records Find Text Formatting . ~
» 4‘] ContactList j CruiseList J GridGeoreference J LiteraturelList x
ID - DOI - AREA - PUBLICATIO!N - PROJECT/DA -~ SOURCE - B/P -~ MAINTA> - POSSIE - -
+ 110.1080/17451000903147450 MAR 2010 BIODEEP Article B MAF HV The fauna of hydrothermal vents on the Mohn Ridge (North A
! 210.1017/50025315410000731 MAR 2011 BIOCEN Article B MAF HV The hydrothermal vent community of a new deep-sea field, A
* 310.1016/j.dsr2.2013.02.003 MAR 2013 ECOMAR Article B U Trawled megafaunal invertebrate assemblages from bathyal ¢
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Data report — Data Mining

MAR Database

Publication list (n = 235)

Greater scientific pubs on the

northern portion of the MAR

But limited to specific areas

(hydrothermal vents; 35%)

Marine Geospati cology Lab, Duke

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



Data report — Data Mining

MAR Database

MAR and RGR remain poorly

represented in the literature

< 10% described the biology
of S-MAR and RGR
ca. 5% concerned the benthic

environments of these areas

Marine Geospati cology Lab, Duke

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




Biological Data

Mid-Atlantic Ridge and Rio Grande Rise
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Number of Publications per 1 x 1 deg cell: Hydrothermal Vents
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Data report — Biological Data

1000
[er ===

OBIS Records: Area of Interest
OBIS record (all, ~316K)
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OBIS Records: Upper Half of Water Column

OBIS record (upper half water column, ~263K)
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OBIS Records: Below 200m
OBIS record (below 200m,~22K)
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OBIS Records: Lower Half of Water Column

OBIS record (lower half water column, ~5K)
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Marine Geospats Marne Gaospatsl ccokoy Lab, Duke Unwarsity (2015)

Number of Publications per 1 x 1 degree cell: Ber OBIS Records: Lower Half of Water Column

) 1-2 e 3-8 2 9-17 ® 18-23 ® 24-50 «  OBIS record (lower half water column, ~5K)







& | Data report — Biological Data
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Mar Eco
OBIS Biodiversity: records from lower water column

Hurlbert Index - es(50) 20.1-30.0
0.0-10.0 30.1-40.0
10.1-20.0

I «0.1-500




Data report — Biological Data

1000
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atial Ecology Lab, D U 201
OBIS Records: VME Taxa
J Order Helioporacea (n=1) Order Pennatulacea (n=1821) Order Scleractinia (n=36614)

Order Antipatharia (n=559) Phylum Porifera (n=6889)

Family Stylasteridae (n=811) Order Alcyonacea (n=10529)
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Order Scleractinia (n=36614) Phylum Porifera (n=6889)







Viarine Geospatial Ecology Lab, Duke

Habitat Suitability of Scleractinia (Davies and Guinotte 20

Suitability |
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Marine Geospatial Ecology Lab, Duke University (2015)

Aggregated Landings of Tuna between 2005 and 2009
(thousands of kg; source: ICCAT)
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Marine Geospatial Ecology Lab, Duke University (2015)

Aggregated Landings of Swordfish between 2005 and 2009
(kg; source: ICCAT)

5000 - 10000 > 10000
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Marine Geospatial Ecology Lab, Duke University (2015)

Aggregated Catches of Sharks between 2005 and 2009
(kg; source: ICCAT)

< 100000 100000 - 500000 500000 - 1000000 1000000 - 5000000 > 5000000




Data report — Biological Data

OBIS-SEAMAP Turtle Tracks

Leatherback turtle track (17 individual tracks shown)
Green turtle track (115 individual tracks shown)

Loggerhead turtle tracks (441 individual tracks shown)

1000
e e km
Marine Geospatial Ecology Lab, Duke University (201




Density distribution of satellite-tracked leatherbacks
in the Atlantic Ocean (Fossette et al., 2014)




: “
.. S ONWAd st s
i b T et
- b ' o - (] '
B g S
NPae 4 ool ! s
s R o a” ¢ DT -
11188 . NWA Car®* I‘ .
| ; - '
.

'
L

HHH A el &
3%, & -
g =

F
CAR i
Ld " '

¥y e
.. ; WAfr

hcea EPuc
SWAn

& (deean
Gear Tvpes @ Gallnet ® Longline Trawl

Sea turtle bycatch data (Wallace et al., 2010)




Seasonal blue shark utilisation
distributions (Vandeperre et al,,
2014)

Orange- Small Juvenile females
Green- Small Juvenile males

Red- large juvenile and sub-adult
females

Dark green- Large Juvenile males
Brown — Adult females

Blue — Adult males
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Blue and fin whale telemetry (Silva et al. 2013)
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Environmental Data

Mid-Atlantic Ridge and Rio Grande Rise
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Bathymetry (GEBCO 2014)
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rine Geospatial Ecology Lab, Duke University (2015

500m Temperature Climatology (CARS 2005)

Temperature (deg C)
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Marine Geospatial Ecology Lab.

Global Seafloor Geomorphic Features (Harris et al. 2014)
Abyssal Classification

Il Mountains
Hills
Plains

Guyot Rift valley Spreading ridge Plateau
Bridge W Trough Fan/Apron
Sill Il Ridge Il Trench
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Marine Geospatial Ecology Lab, Duke University (2015)

Sediment Thickness of the Worlds Oceans & Marginal Seas
(Whittaker et al. 2013; Retrieved from NGDC)
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Biogeographic Classification

Mid-Atlantic Ridge and Rio Grande Rise
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Data report — Biogeographic Classification
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Global Mesopelagic Provinces
(Sutton et al. In review)

Bl Arctic Southern Indian Ocean Gulf of Mexico Tropical and West Equatorial Atlantic Circumglobal Subtropical Front
Eastern Tropical Pacific Agulhas Current Central North Atlantic Guinea Basin and East Equatorial Atlantic Sub-Antarctic

B Humbolt Current B Northwest Atlantic Subarctic Mediterranean Benguela Upwelling B Antarctic / Southern Ocean
Southern Central PAcific [l North Atlantic Drift Mauritania / Cape Verde South Atlantic




Potar - Atantic
uparctic
Province Coastal

Polar - Atlantic

Arctic nce, .
- NE Atlantic
Shelves Province
Coastal - NW R)
Atlantic Shelves
Province
Westerlies - Gulf Stream
Province

Westerlies - N. Atlantic
Subtropical Gyral
rovince (East) (STGE)

Westerlies - N. Atlantic
Subtropical Gyral
Province (West) (STG

Coastal -

- : .t Canary Nanctal
rad : Canary Coastal

Province (EACB)

Coastal -
Guianas Coastal = a-l Al t:rcn Coastal - Guinea
Province :

‘Current Coastal

1 ﬂ( /—1—_ Province
A

Trgdes - Eastern
Tropical

At\antic Province

Coastal - Brazil
Current Coastal
Province

Coastal -
Benguela Current
Coastal Province:

- Subantarctic 1000
ince e km




Human uses

Mid-Atlantic Ridge and Rio Grande Rise
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FAO Bottom Fishing Areas

Bottom Fishing Area




Demersal Destructive Fishing
Demersal Destructive Fishing (input to Halpern et al. 2008)

Low High
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e Geospatial Ecology Lab, Duke University (2015)

Aggregated Longline Effort between 2005 and 2009
(thousands of hooks; source: ICCAT) .
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Marine Geospatial Ecology Lab, Duke University (2015)

Areas of Purse Seine Fishing between 2005 and 2009
(source: ICCAT)

® Areas of ICCAT Purse Seine Fishing




Data report — Human uses

Ship Traffic (Halpern et al. 2008)

High Low



ISA Resource Distribution
Polymetallic Sulphides

Cobalt-Rich Ferromanganese Crusts

Polvmetallic Nodules
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Exploration Areas

- ISA: France

ISA: Russian Federation
ISA: Brazil

Marine Geos

Nautilus Minerals

patial Ecology Lab, Duke University (2015)
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Marine Geospatial Ecology Lab, Duke University (2015)

Cumulative Human Impact
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Management and Conservation

Mid-Atlantic Ridge and Rio Grande Rise
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Data collection team
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