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Exploration strategy

3 stages approach

/Geoscience: \ /Environment: \

1. Regional mapping 1. Descriptive
and exploration biodiversity
2. Local exploration — 2. Quantitative _ . )
) . ) . . ancais entre 21°N et 26°N
detailed studies of biodiversity T AT
sites 3. Functionnal b

\3. 3D study ofdepositS/ \ biodiversity
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Exploration — Progress to date

= > Stages 1 & 2 initiated
- BICOSE - 2014, R/V Pourquoi Pas? UPmcC

Centred on environmental aspects — TAG & Snake Pit areas

« LEVE-SMF - 2016 , R/V LAtalante

Regional mapping

. HERMINE - 2017, R/V Pourquoi Pas?
Regional and local exploration (TAG area) and plume

caracterisation

. BICOSE 2 — 2018, R/V Pourquoi Pas? uPmc mio

Centred on environmental aspects — TAG & Snake Pit areas

= > Not at the stage of defining a prospective mining area
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Exploration — Progress to date

- 98% mapping completed

26°0'N
1
T
26"0N

- Anomalies detected in 7 locations
along the contract area —
potential new hydrothermal vents

 Local studies of TAG area
(exploration of inactives mounds)

24"0'N
}
T
24"0N

0 e AN . Environmental sampling
A Jrersvao - performed mostly in TAG and
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““Ifremer

Environmental studies — Progress to date

: ﬁ Descriptive biodiversith

2. Quantitative biodiversity

Q Functionnal biodiversity
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Non vent




Non vent — Mapping lithology
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e Non vent — Census of biodiversity

27-29 June 2018

Megafauna: ROV Victor and HOV Nautile dives
A Catalogue of 67 morphotypes

Beyond vent fauna, the
uniqueness of sponge
grounds

Corbari et al, 2018 Amphipod Dulichiopsis dianae sp.
nov.

Mapstone et al 2017 Two deep-living rhodaliids
(Cnidaria, Siphonophora);

Sabroux et al 2017Ammotheidae (Arthropoda: 7
Pycnogonida)
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Non vent — The fauna of inactive vents

s

P f
J.TAG Shimmering mound

' 2
L g
A 4 ' "ﬁ 2
RNk moﬁnd"l‘f Alvin mound Fy 1 ’% &
e e &7

p! 7, i
g ;.T}‘ 2 A_ct.%l‘nound

Vehicle Equipment Purpose

R.V. Box corer Macro-endofauna
Pourquoi — 0,25 m?

Pas?

Megacorer g

“ 10 cm

Meiofauna & sediments /
pore water

= Epibenthic

sledge

Macro-epifauna

. Nautile

Blade corer Macro-endofauna

300 cm?

Tube corer Meiofauna & sediments /
7 5.5 cm pore water

Benthic 02, CO2 and nutrient

chamber

fluxes




Hydrothermal vents — Habitats and communities

“Ifremer

Shrimp, mussel and anemone
— dominated assemblages:

Characterisation of the
chemistry of each assemblage

Description of
meio/macrobenthic
communities

Colonisation patterns of
experimental substrates
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Hydrothermal vents — Life cycles, dispersal and connectivity

Life cycle of even the best studied taxa is poorly known

Vie planctonique?

rotatif

Dispersion? Recrutement?

Bol de
\ Hydrothermal vent, chimiosynthetic life presYenent

Young larvae Eggs Adult shrimp Juveniles

ka- F électronique
rotation bols

Particularly the ecology of larval stages




Hydrothermal vents — Physiology of vent organisms

Auguste, M., et al. (2016).
"Development of an ecotoxicological
protocol for the deep-sea fauna using
the hydrothermal vent shrimp
Rimicaris exoculata." Aquatic
Toxicology 175: 277-285.

The physiology of host-symbiont
relationships

Physiological and behavioural
adaptations to living at hydrothermal
vents

Ecotoxicological experiments

Meital accumulation
«Cu, Cd, Co, Fe, Mn, Zn

Metallothioneins

Antioxidantenzymes
= S0D, CAT, GST, GPx

Oxidative damage
* Lipid peroxidation
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Active to inactive vents — Geomicrobiology

Mineral resources

Facteurs physico-chimiques

?
<&— Microorganisms _>E Minerals —>

?
Facteurs physico-chimiques

Inactive

Colonisation of hydrothermal mineralisations by micro-organisms
Physico-chemical factors controlling colonisation

Metabolisms associated with colonising micro-organisms
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Active to inactive vents — The ecology of the plume

/I\E utrally Bouyant Plume

i Chemosynthetic

Loxma) Fe (1) Ox. Biomass wiglels

NH, Ox \
Background 2 Mn Ox. h .
Microbial CH, Ox. eégrotroph:c

5 7 iomass
Communities H. Ox. Vent derived /
ol Y . ? EN DOC

gl

distal

Larval pump
CTD & Niskin bottles
Pressurised bottles —

Actvity measurements

nities

:

3jeba166' [e1gosoij/[e1aully Jo
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in situ measurement and
sampling

Lavarl pump

Pressurised bottles

Sediment traps

ADCP

in situ measurement and
sampling
Pressurised bottles

j Fauna and micro-organisms sampling |
jin sediments I
| Sediment and pore water sampling |

in situ measurement and
sampling

Lavarl pump
Pressurised bottles

13



Environmental management

IRZ/PRZ not set up as potential mining sites are not defined

Vulnerable Marine Ecosystems: Active sulphide mounds are VMEs

On-going reflexions for Environmental Management Strategy on Ifremers’
contract: T T T
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