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Hydrothermal Activity along the SWIR
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Biological baseline

Biological samplingon SWIR 20137 2018

Chla
Phytoplankton
Zooplankton
Microbenthos

Macrobenthos

Megabenthos

16
15
8
22

CTD/WP2
WP2/Bioness/Multinet

Multicore

TV Grab

HOV JiaolongROV Hailongll/
TV Grab

Biological samplingon NWIR 20131 2017
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Biological baselinei Organisms in water column of SWIR
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Biological baselinei Benthos at three vent fields of SWIR
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Characterization of vent fauna at three hydrothermal vent fields on the
Southwest Indian Ridge: Implications for biogeography and interannual
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Biological baselinei Biogeography, spatial & temporal variations
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Vent Fauna

A39 speciesn total

A Longqi 31 species

A Duangiao 13 species :

A Tiancheng11 :
species

A 50% undescribed;
A10 speciesmay be
endemicto SWIR;

nMDS plot of inter-field
similarities on CIR, SWIR,
ESR and MAR at species
level

A High variation in Indian
Ocean;

A SWIR communities
divided into 2 clusters;

A SWIR communities
placedbetween CIR,
MAR and ESR
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Temporal variation of fauna assemblage

at DFF1 chimney

Rimicariskairei ++ T+
Lepetodrilusn. sp. +++ T+
Chrysomallonsquamiferum +++ et
Mirocaris indica ++ +
Kiwan. sp. +

Gigantopeltaaegis + T+
Bathymodiolusmarisindicus T+
Neolepasp. ++
Dracogyrasubfuscus 4+
Lirapex politus ++
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Hydrology of NW Indian Ocean

Stations
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Theintermediated water massin the NW
part iswarmer than that in the SEpart.
Theinfluenceof the highsalinewater
from the RedSeacanbe detectedat even
in 2° N.
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Ore Geology Reviews 84 (2017) 1-19
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Mineralogy and trace element geochemistry of sulfide minerals from the @c,oss,
Wocan Hydrothermal Field on the slow-spreading Carlsberg Ridge,

Indian Ocean
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Normal Sample
Fault A Station

First present seafloor hydrothermal
mineralization processes on the slow
spreading Carlsberg Ridge.

The Cu-rich chimneys were formed at
slightly lower temperatures than Curich
and Ferich massive sulfides.

The main Ag-carriers were both late-stage
Cu sulfides and Fe sulfides.

Mixing of hydrothermal fluids with seawater
might result in significant redistributions of
trace elements.



Biological baselinei Benthos at three vent fields of NWIR

A~ 20speciesvere identified from three vent fields at NWIR;

A Tube worms Paralvinellasp. are commonat both NWIR and CIR;
A Dominant speciesRimicaris kairei and Alvinoconchasp.

ANWIR has highestsimilarity with CIR.
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= Phylum Family Species Daxi Wocan Tianxiu
= Cnidaria Actinostolidae Actinostolidae sp. ++ ++ ++
;z Small sea anemone H i 22
= Annelida Polynoidae Branchipolynoe longqgiensis +
f Polynoidae sp. + -+ +
= Hesiolyra sp. +
3 Ampharetidae Amphisamytha sp. +
< Amphinomidae Archinome sp. +
Alvinellidae Paralvinella sp. ~+ ~+
Mollusca Neolepetopsidae FEulepetopsis sp. =+
Provannidae Alviniconcha sp. + +
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U >550 hydrothermal
sites have been
identified along the
70,000 km long
Middle Ocean Ridge

about D14% are
along the Atlantic

Ocean Ridge System
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COMRA Cruise at the Mid -Atlantic Ridge
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Mid -ocean Ridge Regional

Environment al M a
COMRAOs Posit

Prof. PerYuan Qian

Chair Professor and Acting Head, Department of Ocean Science
Chair Professor, Division of Life Science
Hong Kong University of Science and Technology, HKSAR, China
Chief Scientist for u-loop project, COMRA
DistinguishedResearchFellow, TheFirst Institute of Oceanography, SOA



To mine or To conserve

U Strike a balance betweemrconomic gainand
environmental lose

U Economic value:resource deposit X market
value/unit

U Environmental value: more difficult to calculate

U Biodiversity value: too early to be defined as <15% of
marine species have been described.

U Ecosystemservicevaluec anot be defi ned
understand the ecosystem

U Social & culture value: even harder to be defined due to
different culture backgrounds of nations

We do not have enough information to see
Yes oOr no f or mo S t N ¢



REMP workshop of NWP (sea mounts).
May 27-29, 2018, Qingdao, China

Steering committea SC[3

Chairman

Focal points ©

U REMP0s | egal & Sci
framework

U Habitatsofcobaltr i ch N ATr ¢

U Suggestion and future perspectives

of REMPs

Three working groups
for 45 questions




(e Opening remarks
oL d & M Lodge

Three Key Points:

U In designinga REMP for the Triangle area,
many lessons might be drawn from the existing
CCZ-REMP, including the guiding principles,
implementation methodology, design principles
for APEIs, etc;

U TheAuthority must provide guidelines on the
assessment and archiving of data and
information on baselinestudies;

U The designingof REMPs relies on the

cooperation of stakeholders




Twenty-eight Meeting of States Parties to the United Nations Convention on

the Law of the Sea

UN Headquasters, 11-14 June 2018

Statement by H. E. Michael W. Lodge, Secretary-General, International Seabed Authority under agenda item 9:
Tnformation reported by the Secretary-General of the International Seabed Authority

_ _ 11 June 2018
A Article 154 Review and the Strategic Plan

A Development of the Mining Code
A REMPs

A Contracts for exploration

A Twenty-fourth session of the Authority

A Cooperation with other institutions set up by
the Convention and with DOALOS

A Relationship with the host Government

That is why isignificant that two
weeks ago, in Qingdao, Chia,
scientific workshop was held
and co-hosted by COMRAto
explore how to develop a REMP

In the North-West Pacifi¢ where
contractors from China, South Korea,
Russia and Japan are carrying out
exploration for cobalt crusts.
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COMRA strongly supports
REMP network for the O0A
REMPs development of West Pacific Sea Mounts;

COMRA Is Indeed to strike for lmalancedresource
development withconservation;

COMRA strongly supports the idea of developing
REMPS networks for the dbop area;

COMRA suggests to take an corporativeclusive (all
stakeholders) /holistiapproach in developing
REMPs/MPAs.



u-loop Area where REMPs can be developed
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Why U-loop area?

A number of contractual areas:

More and more active vent sites to be
discovered

Great scientific interest;

Much less understood ecosystems.



2011, UK colleagues
surveyedlLongqi site
SWIR and found there
are 17 speciesProbably
2-3 are new to science

(Copley et al., 20165ci
Rept) 22




s Depiressigyra globulus

_',_ Peltospira operculata
&

@ Peltospira 1gdi

Peltospira delicata
B

Nodopelta subnoda
% %
Rhynchopelta concentrica

Haplotype Longgj 01
Haplotype Longgi02
Haphtype Longgj04
Haplotype Longqi-03
Haplotype soli-19
Haplotype soli3
Haplotype sofi-01
&Y Haplotype 92930
b Haplotype sofi-08
54 Q Haplotype s£929-22
Haplotypes£934-05
Haplotypes£920-18
- l- Haplotype sofi-20
Haplotypes£929-14
008 Heploype Longgi05

Chrysomallon squamiferum sp. nov.

Chenetal., 2015, J MR

They are thesame
speciesross the

whole Indian Ocean

Ridge based on

iridae

Peltosp

molecular phylogeny!

23



Stalk barnacle:
Neolepagmarisindica
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Vulcanolepas scotiaensis
(East Scotia Ridge and Kemp Caldera)

Neolepas marisindica sp. nov.
(Central and Southwest Indian Ridge)

Neolepas zevinae/rapanuii complex
(Northern and Southern East Pacific Rise)

Vulcanolepas sp. 1
(Lau Basin)

Vulcanolepas osheai
(Kermadec Arc)

Leucolepas longa |
‘ulcanolepas cf. parensi

% Im’ullm!qam parensis
(Mariana Arc and Manus Basin)

Capitulum mitella (outgroup)

They are thesame species (also
new species)based on
morphology and phylogeny,
that are distributed In
Southwest Indian Ridge

Central Indian Ridge,

Southeast Indian Ridge and
MNeknabg ehal 2Gh8-ReyabocOpen



Another snail: Alvinichoncha
marisindica(Yang et al,

(Johnson et avqgl%e%)ystematlc & COl genes

W e =N Molecular Phylogeny: Only 3.4% COlI
divergence

Miniscope5715 201 I‘JD/DB 6 9HL D56 wu 200 um
730Top x40

730Top x40

Morphology: No difference! 16STRNA genes



