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Acid rock drainage is a natural weathering process that is often exacerbated by mining activities, and 
this type of pollution is common in terrestrial sulphide ore deposit mines. A similar weathering 
process also occurs on seafloor massive sulphide (SMS) ore deposits, and the prospect of seafloor 
mining in the future raises similar concerns. Unlike terrestrial deposits, it is assumed the seafloor 
sulphides are converted to oxides with negligible metal release and minimal net acid generation due to 
the buffering capacity of seawater and low solubility of iron at near neutral pH[1],[2]

. Whilst dissolution 
studies of specific sulphide minerals in seawater have been undertaken[3], the majority are within the 
context of acid mine drainage arising from terrestrial mines[4],[5]. The only study that exists that 
emulates a true composition of sulphide sediments dissolving in seawater was undertaken by Nautilus 
Minerals Ltd as a regulatory need to provide an environmental impact statement for future mining in 
Papua New Guinea. No other dissolution studies exist that emulate the true composition of sulphide 
ore deposits that are actively mined in a colder, higher pressure, saline context. It is of particular 
importance that SMS deposits include a variety of minerals, and along with the seawater, these 
minerals have potential to form galvanic cells that have the ability to substantially increase the 
dissolution of metals into the water column[6].  
 
Nautilus Minerals Ltd provide the only current concept for the mining of hydrothermal vents. During 
this process, there is the potential to agitate and expose a high surface area of fresh sulphide minerals 
to seawater and exacerbate any natural weathering. Material released during the mining process and 
waste water return from dewatering the slurries at the surface, will be suspended in the water column 
as a sediment plume to be either dispersed into wider ocean and ultimately to settle out some distance 
away. During sediment agitation, this fine suspended sulphide particulate has the ability to dissolve, 
releasing heavy metals and toxins into the water column and thereby have a detrimental impact on the 
local ecosystems[7],[8]. For accumulation or dispersion throughout the wider ocean, the impact is 
presumed to be limited as a result of the large dilution factor. If however, any heavy metal release is 
not balanced by subsequent oxidation and precipitation, there is the potential for toxicity to the local 
environment and associated ecosystems.  

Based on the mining procedures outlined by Nautilus Minerals Ltd, an experimental approach has 
been designed to simulate this process to provide an understanding of any heavy metal release and 
toxicity. Presented here is the design of the experimental set up, variables to be investigated as well as 
the challenges encountered including method and analysis and how they were overcome. Trial 
experiments to test the set up and analytical techniques indicate large variability in metal release 
between SMS samples with varying mineralogy as well as significant release of Cu and Zn. 
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