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vos o Impacts of mining

ARemoval of habitat and organisms
| Blodiversity loss

ASmothering by resedimenting
particles

ASediment excavation and
geochemical effects

A Ecotoxicological effects



HERIOT High species richness in areas
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HERIOT For comparison (NW Hawailan
FWATT Islands)
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Herior Removal of nodules will lead
@WAILT  to reductions in biodiversity
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HERIOT Benthic/ demersal scavenger

> UNWE;LIdiversity and population structure is

positively related to nodule cover
suggesting impacts of nodule

removal on higher TL organisms
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HERIOT Removal of hard substrate at SMS sites
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A Depending on the type of mining, the plumes
released may spread 10s to 100s of km from
mining area

A Fine particles may remain suspended in the
water column for years-decades (depending on
particle size)

A Burial of the benthos
A Clogging of respiratory surfaces of filter feeders

A Coverage and dilution of food supply (organic
material)
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0.0000055mm d
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Plan view of the simulated depth of settled sediment after
one year of nodule collection following complete coverage of
the blue box. Here, plume advection is driven by observed

near-bed currents.
A. Dale, MInall, unpublished data
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Front Mar. Sci4:169.
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Effects of sediment disturbance/
ploughing on deep-sea communities




Nematode distributions

HERIOT Disturbance effects on biogeochemistry &
WATT benthic biota
42/ UNIVERSITY : : :

A Modest disturbance levels out vertical gradients and

reduces overall abundance of food (phytodetritus) as well
as nematodes.

A Benthic life and functions of soft sediment deep-sea
ecosystems are affected already by modest disturbances
at levels well below expected mining impacts
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HERIOT Results from DISCOL (along-term [26y],
WATT small-scale disturbance experiment)
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DISCOL (DISturbance and re-
COLonization experiment) site
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Undisturbed seafloor
with nodules

Disturbance track
(7 years)

2 Disturbance track

Abyss AUV (GEOMAR) images from JR)ceans project
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Eﬁ%% Persistent Impacts on benthic
biogeochemical cycling
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Ecosystem recovery will be slow
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What are the impacts on
. microbial communities?

I T T _é T T T T T 1 1
N
D || E z| F * z
B Jio | / 1%
» |IOMQO |3
z
L J%
N z
Al
z
i ’ Q z L i §
0 1 2Km @ Tlo 2 4km -
Lo OMI o ] OMCO
| | | | | | | |
151°20W  151°28W  146°16'W 130°8W 130°6W 130°4'W
T T z T T )
6 3 15
ov -
.Z -
©
L 10 0)
N z L {1
- ;ﬁ‘ o‘9
% z 0
0 1 2km 4 o0 05 1Km 5 k0 1 2km J®
] BEI|Y -|I_|_|_|_|I|OMB|E-§ I_'T'_'_' IINDEX =
| I -
128738W  128°35W  M9°4O0W  119°3930"W " T6°E T6°1E

Jones DOB, KaiserSyeetmanAK SmithCRMenot L, VinkA, et al. (2017)
Biological response® disturbance from simulatedeepsea polymetallic
nodule miningPLOSONE 12(R e0171750

Credit:Ifremer, Nodinautcruise (2004)



JPI
OCERRMSES

HERIOT persistent effects of smatcalemining
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HERIOT  Mechanical and ecotoxicological effects of
}/Xé};l; mining-generated sediment plumes on the
cold-water octocoral Dentomuricea meteor
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Aguaria-based experiment exposing corals to 3 treatments for 4 weeks:
(1)a control treatment with clear seawater;

(2) exposure to suspended hydrothermal sediment particles (PMS) (0.5-
70 pm);

(3) exposure to suspended inert quartz particles, with sizes comparable to
treatment 2.
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- Tissue necrosis and coral
-Cellular metabolic stress death after a period of
12- 27 days
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