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Introduction

* Sedimentation plays a key role in
structuring benthic communities
either:

> tas a provider of fresh organic matter as a
food & energy source, or

> lby smothering benthos, with deleterious
impacts on ecological functioning
(metabolism, reproduction, feeding)
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e Effects of sedimentation are

important in both coastal and
deep-sea environments

* Anthropogenic impacts can be

related to resource utilisation,
e.g., excess sediment in coastal
systems due to land-use changes;
fishing/mining impacts in deep-

sea systems
) NIWA
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Key elements for detecting environmental “change”

e Establish baseline conditions

* Measure and monitor degree of natural vs anthropogenic change & their
variability/dynamics/interactions (in space and time)

Short- and long-term effects of environmental change on the entire system

Thresholds of change — how much or quickly can the system be loaded
before deleterious effects occur?

Trajectories/rates of recovery — re-establishing environmental equilibrium
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Resilience of deep-sea benthic communities to the effects of
sedimentation (“ROBES”)

* MBIE Endeavour Research Programme 2017-21 (S750k/y)

* Principal objective: To determine impacts of, and measure recovery of benthic
communities over time from, sedimentation effects

e 4 key questions:

» Can we determine and quantify effects of settled and suspended sediment from plumes on
benthic communities in situ?

» Are some communities more resilient than others to various levels of particle sizes and
concentrations?

» Can thresholds of acute or sub-lethal levels of sedimentation be defined where impacts upon
benthic communities become ‘ecologically significant’?

» Can impacted benthic communities recover in the short- to medium-term?

* FIELD CAMPAIGN-FOCUS: Chatham Rise (potential site of future deep-sea mining,
Chatham Rock Phosphate Ltd)
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ROBES field disturbance focus — Chatham Rise

* Direct physical seafloor disturbance, monitor plume, sedimentation rates &
composition, & biological effects over variety of spatial & temporal scales

* Three surveys, first disturbance, with two monitoring surveys (2018, 2019,
2020); temporal scales days-weeks, 1 year, 3 years

ROBES experimental disturbance focus — laboratory



Methods — monitoring sediment plumes

 Sediment trap/ADCP/water

sampler moorings
* Benthic landers
* CTD profiling
e Gliders
* Shipboard acoustics

e Multi-coring
e DTIS seafloor imagery
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Baseline conditions — Chatham Rise

* Physical oceanography
» Dynamic Subtropical Frontal Zone; high productivity
» Strong currents & tides; vertical & horizontal mixing

* Sediment properties

» ~50% sand/mud

» Phosphorite nodules

* Benthic communities — epi- and infauna
» Moderate benthic biomass & diversity

» Encrusting corals & sponges —sensitivity to sed loading?
* Particle fluxes — short- & long-term

» High near-bed fluxes; high OC deposition

* High bottom-trawl fishing activity
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Chatham Rise water column structure, near-bed currents and

particle transport
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Chatham Rise long-term near-bed fluxes | T e
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Chatham Rise short-term near-bed fluxes
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Benthic responses to sedimentation impacts

Physical impacts on sediment
stability (short-term)
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Conclusions

* Benthic communities on Chatham Rise seem to be accustomed to persistent,
occasionally high sediment loading.

e Benthic flux time-scales range from diurnal (tides) to seasonal/annual (climate).

* Physical disturbance of sandy Chatham Rise sediments did generate a minor
sediment plume, with marked effects on near-bed sediment fluxes & on benthic

responses.

e BUT different time- and space-scales cf. proposed future phosphorite mining
activities (e.g., max. measured SPM concN = 3-5 mg/I cf. max. modelled mining

SPM 10->100 g/I locally).

e Thus to characterise the spatio-temporal scales and relationships between
physical, biological, chemical and geological processes on Chatham Rise further

research is required.
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