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Benthic habitats and species - surveys

NIWA undertook a spatial survey of
the benthic community using
underwater imaging, sleds and
cores.
This identified types of habitats
present, their distributions, and
associated benthic communities.

Benthic habitats and species – impacts of mining

• The proposed iron sand recovery
operations will, over a period of
20 years, gradually and
sequentially impact the benthic
fauna throughout the proposed
project area (PPA).
• It is likely that the vast majority
of biota in the areas mined will
not survive the mining,
processing, and re-deposition
process.

Benthic habitats and species – recovery in the PPA
• Repopulation of the redeposited
sediments will occur via settlement
of planktonic larval stages that are
likely to have originated many km
away.
• Once mining in an area ceases
recovery for most species should be
relatively rapid and likely to be at
the scale of months to a year..
• A field experiment conducted in
Wellington Harbour suggests that it
is unlikely that iron concentration
will be a key driver in the recolonisation of redeposited
sediments in the STB.
Schematic diagram of the recovery rates within disturbed sediments. Figure from Dernie et al (2003).

Spatial scale of effects
• For all zooplankton, and marine mammal species, and most fish species,
there should be negligible effects of mining 50 Mt per annum.
• This is because the scale of the mined area and the areas of elevated
suspended sediment concentrations (SSC) are small compared to the area
used by the populations of these species.
• Consequently they are likely to be displaced from, or experience a decrease
in prey abundance or availability over a very small part of their distribution.
• One species, eagle ray, may be affected to a minor to moderate extent as its
core distribution in the STB overlaps with mining area
• BUT it may tolerate much higher levels of SSC (100mg/L) given it is found
in in-shore areas during summer.

Eagle ray modelled
distribution

Effects on commercial fisheries
A comparison of the distribution
of effort and catch for each
commercial fishing method from
2006 to 2015 with the distribution
of SSC elevated above a fish
avoidance threshold of 2 mg/l
50% and 1% of the time, indicated
that the effects of the proposal on
commercial fish species, and thus
fisheries, will be negligible.

All commercial fishing methods - effort and catch where locational data
were available from TCEPR, TCER, LTCER, LCER, and NCELR forms

Conclusions
1. The proposal will directly impact seafloor assemblages within the PPA.
2. However, the recovery of most species is likely to be rapid and complete
within a year of mining moving elsewhere in the PPA.
3. Reestablishment of populations of longer–lived invertebrate predators (such
as star-fish) may take longer.
4. The EMMP provides for monitoring of the benthic community after non orebearing sediments are redeposited and will provide evidence of actual
recovery rates.
5. Impacts on almost all other groups are likely to be insignificant at the stock or
population scale.
6. One species, eagle ray, may be affected to a minor to moderate extent by the
proposed iron sand recovery activities – but may have a tolerance to much
higher levels of SSC than generated by the project.

Expert conferencing – Effects on Fish
Two questions were considered and answered in conferencing. Both questions, AM33 and AM34, were
agreed by the experts
AM33 (also put to Dr Mark James) – The experts agreed that:
• Underwater noise likely to have local effects only – wider risks to fish populations unlikely.
• Data on background intensities and frequencies of underwater noise required at the mining area
over a period of a least 1 year before mining starts.
• Not possible to adequately describe operational noise profiles beforehand.
• Once mining is underway the noise profile should be compared to the known sensitivities of fish
occurring in the area.
• If strong overlap then instigate mitigation measures to reduce underwater noise production.
AM34 - The experts agreed that:
• Tuna are very wide ranging and are sensitive to changes in seawater temperature across
temperature fronts. These are more likely to drive tuna migration routes than the small area
impacted by sediment plumes generated from mining.

Expert conferencing – Effects on fishing
• Eight questions were considered and answered in conferencing.
• Questions AM9, AM35, AM37, and AM39 to AM42 were agreed.
• There was disagreement on parts of questions AM36 and AM38.
• While experts agreed that the NIWA analysis was a good evaluation of the potential biological
impacts on commercial fisheries, there was disagreement whether this was sufficient to
determine the impact of the proposed mining operations on fisheries in the STB.
• I argued that because biological effects on fish were minimal, evaluation of economic and
social effects on fisheries was not warranted and would yield little. Any study into these effects
would likely be unable to detect any impact given that the distribution of commercial fish
species is inherently variable over space and time.
• Dr Robertson agreed with Dr MacDiarmid’s evaluation
• Drs Helson and Barbara disagreed, arguing that an evaluation of fisheries must start with the
effects on fish, but go further to assess how those effects would manifest in the fisheries in
question.

Expert conferencing – Effects on Benthic Ecology
Twenty-six questions were considered and answered in conferencing.
Questions AM1 to AM13, AM19 to AM26 were agreed.
There was disagreement over aspects of questions AM14 to AM18
AM14: There is disagreement over the assumption that plume modelling was conservative:
• Drs James, MacDiarmid and Baxter consider that the models upon which the impact
assessment is based are conservative and actual impact zones are likely to be no larger than
those predicted by the models.
• Dr Mead disagrees that the modelling is conservative.
• It was agreed that this issue is not of direct importance for the assessment of the acceptability
of the proposed action. However, it signifies the need to ensure that monitoring of the mining
operation is sufficiently robust to affirm the model predictions.

Expert conferencing – Effects on Benthic Ecology cont.
AM15, 16 and 18: There was disagreement over whether or not it could be assumed that
‘recovery’ would occur within the mining area. (i.e. whether benthic communities would become
established that are the same as those present pre-disturbance):
• The opinion of Drs Mead and Barabara was that a different progression of species may
become established due to changes in substrate, therefore there will be no ‘recovery’.
• Drs James, MacDiarmid, and Baxter were of the opinion that over time the benthic
communities will ‘recover’ as the area will be recolonised from populations nearby and in the
plankton and sand movement will progressively alter the surface features such that they will
become indistinguishable to those present pre-disturbance.
• Given the localised spatial area of impact of the mining operation, recovery timeframes are not
considered by Drs James, MacDiarmid, and Baxter to be of high importance in assessment of
the acceptability of the proposed action from a benthic ecology perspective. Dr Mead holds a
contrary view.

Expert conferencing – Effects on Benthic Ecology cont.
AM17: There was disagreement on the need for information on seasonality and natural
disturbance. This importance of this issue for assessing the acceptability of the proposed action is
whether the existing data provide adequate confidence that either the existing communities will
recover over time, or that communities of equivalent ecosystem functionality will become
established.
• Drs James, MacDiarmid, and Baxter are of the view that, given the natural disturbance regime
in the STB, the biota present would be adapted to periodic perturbation, which provides insight
into their resistance to impact and their capacity to recover from impacts.
• Dr Mead does not share this view.
• The consensus of the experts was that information on seasonality would be of interest, but
that it is not critical information for assessment purposes.

Expert conferencing – Effects on Benthic Ecology - Conditions
Conditions were not discussed in detail due to time constraints. However, in the
course of discussions during conferencing it was agreed that the following
inclusions to the monitoring programme would be beneficial:
• Additional monitoring sites within the mining area to provide a more robust
Before/After analysis for determining recovery/re-colonisation rates of
processed areas.
• Analysis of iron in the water and sediment monitoring program.

Effects on marine mammals
• Areas of agreement or disagreement not yet available

