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[bookmark: _Toc7522110]Introduction 
A paper published in 2018 by Jones et al identified the locations of the Earths marine wilderness areas, emphasizing their importance to future biodiversity conservation and global stability. They found that only 13.12% of the world’s oceans can now be classed as wilderness areas, which have been identified as being species rich, supporting high endemism, maintaining ecosystem processes and there is even limited data to suggest they may act as climate change refugia (Jones, et al, 2018). Data relating to human stressors was used to identify wilderness areas which were experiencing no or little impacts due to anthropogenic activities. These stressors included; demersal fishing, overfishing, nitrogen run-off from fertilizers and ocean-based mining. For the purpose of this report there will be a focus on deep sea mining; why it is damaging to wilderness areas and what and how current legislation is protecting them. Deep sea areas have long suffered from a lack of protection due to knowledge gaps resulting in uncertainties of the effects of climate change as well complicated and shifting jurisdiction and difficulties with enforcement (Ramirez-Llodra, et al, 2011). With a lot of recent interest in deep sea mining for minerals, how is this being managed in relation to marine wilderness areas?
[bookmark: _Toc7522111]What is Deep sea mining? 
Deep sea mining seeks to extract minerals such as copper, nickel, manganese, silver and cobalt. Several of these minerals are used in rechargeable batteries which are then used in solar and wind power. Therefore an increase in demand for renewable energy has resulted in an increased demand for these minerals and with this a long term secure supply of these raw materials is being sought (deep sea conservation coalition, 2019).  
[bookmark: _Toc7522112]Deep sea mining – Why is it bad for wilderness areas?
There is a general consensus that the deep sea is still understudied and little understood, therefore any predicted impacts as result of deep sea mining are based up on current knowledge of the ecosystems and the mining process and not necessarily based on previous scientific knowledge (IUCN, 2018). 
A majority of marine wildness identified by Jones, et al, (2018) are found in off shore high seas environments, with recent research suggesting that these ecosystems are more biologically diverse than previously thought. The scraping of the sea floor done by machinery for deep sea mining directly destroys habitats whilst extracting minerals, the impacts of which are long lived due to the slow growing, long-lived and late producing characteristics of many deep sea organisms, leaving them vulnerable to destructive human activities (Danovaro, et al, 2017). This along with the high endemism associated with wilderness areas, a single mining operation may have the potential to wipe out an entire species. As well as direct habitat loss sediment plumes and noise, light and vibration pollution as well as the possibility of leaks and spills from equipment have the potential to affect species much further afield than the direct area of mining (IUCN, 2018). 



[bookmark: _Toc7522113]Current laws surrounding deep sea mining
Prior to 1982 all national rights were limited to a belt of sea surrounding a nation’s coastline, with the remainder of the seas subject to the freedom-of-the-seas doctrine, whereby so long as the sea was not part of a countries narrows strip it was free to all and belonged to no one (United Nations, date unknown). 
The 1982 United Nationals Convention on the Law of the Sea (UNCLOS) sought to; establish navigational rights, set territorial boundaries, identify exclusive economic zones (EEZ), create an international seabed authority and generate a mechanism for resolving conflicts (United Nations, date unknown). This binding agreement came into force in 1994 via the implementing agreement (IBID) (of which 167 countries signed) and included information relating specifically to section XI and Annex III of the UNCLOS which focuses on deep sea mining (International Seabed Authority, 2019). 
The International Seabed Authority (ISA) was then set up as per section XI of the UNCLOS as the competent authority for dealing with section XI. The authorities purpose is to enforce a system which controls the exploration and exploitation of the seabed resources on “behalf of mankind” and for the benefit of mankind as a whole. The ISA has now issued the “mining Code” which is a set of procedures, rules and regulations relating specially to the exploration and potential exploitation of marine minerals within the international area covered by the convention (International Seabed Authority, 2019).  This is made up of a set of regulations relating to three mining practices; cobalt-rich Ferromanganese crusts, polymetallic sulphides and polymetallic nodules. Currently this only coves the rules for exploration, with the exploitation stage requiring further information and rule establishment (International Seabed Authority, 2016).  
Article 17 (2) of the UNCLOS identifies and states the extent in terms of size, time and financials of mining operations and Article 18 goes on to describe penalties. This article is short and focuses on when a “contract may be suspended” and goes on to state “the Authority may impose upon the contractor monetary penalties proportionate to seriousness of violation” (UNCLOS, Article 18(1) a, b, c, (2) a and (3). p165). There is nothing that outlines what “proportionate” may be, or any minimum or maximum monetary penalties, nor is there any baseline information for determining what this may be within the Regulations for the International Seabed Authority Mining Code. 
To date there are have been no commercial examples of deep sea mining; however the International Seabed Authority (ISA) has issued 19 permissions/licenses for the exploration or suitable locations. 
In 2011 the International Tribunal for the Law of the Sea was asked for an advisory opinion on the legal responsibilities of states, within their conclusion was the requirement for the precautionary principle to be taken in relation to seabed mining and a result an Environmental Impact Assessment (EIA) must be prepared using the best environmental practices (ISA, 2016).  Although the practice of EIA is being undertaken, Clark et al 2019 identified a lack of trust in the “quality” of those being produced and concludes that to ensure its acceptance as a tool for decision making a full-ecosystem approach to the impacts of a development need to be recognised. It does, however, go on to suggest that as seabed mining is a new area of exploration there is the opportunity to learn from existing experiences of EIA practices and develop goals and objectives which would be considered necessary to meet in order to produce a meaningful and useful EIA.
The 2011 tribunal previously mentioned also explained further the requirements of the state supporting the mining activities. It was advised that the state sponsoring the activities should be shown to be providing a high degree of diligence to ensure those which are being sponsored are complying with the UNCLOS regulations provided by the ISA. This diligence should be presented in the form of enforceable laws and regulations which is as strict and specific as those developed and suggested by the ISA and ensure environmental protection (MIDAS, date unknown). 
[bookmark: _Toc7522114]Discussion and what needs to happen next
Deep water mining for minerals is such a new field of research and potential industry that to date the ISA have only issued licenses for exploration (ISA, 2019) rather than exploitation. There have therefore been no cases where irresponsible exploitation practices have been subject to enforcement. Gerber and Grogan (2019) highlight the requirement for expectations and enforcement procedures to be made clear and formalised in regulation before the commencement of exploitation activities. This along with the provision of best practice guidelines should be made specific to each type of activity to avoid generalisation and lack of certainty. 
Although ground breaking at the time, since the implementation agreement for UNCLOS came into force in 1994, marine activity has increased hugely over the past decade, with exploration of deep sea mineral resource being a key activity which could change the marine environment in ways which are not yet fully understood. It has been suggested that it may be time for a new or revised implementation agreement to be produced and signed by member states in order to address any weaknesses or gaps (in light of new technologies) in the current agreement (Druel and Gherde, 2014). As the feasibility of a new Implementing agreement is deliberated several factors which may not have been considered in such detail previously should be included. This should include (but not be limited to) the vital role oceans play in sustaining life on earth, the ever-increasing impacts of anthropogenic activities on the ocean, discoveries relating to new species and habitats and  the sense of caution which should be adopted as humanity explores new and unknown enterprises such as deep sea mining (Druel and Gjerde, 2014).    
As this is a new industry, with its impacts on the environment still not fully understood, there is an opportunity to learn lessons from the offshore oil and gas industry and ensure that environmental managers can successfully protect wilderness areas from losing their status as areas unaffected by human activities. Now is the time to generate conversations focused on wilderness protection from deep sea mining through the use of the precautionary principles and clear robust protocols (Jones, et al, 2019). 
However the term ‘wilderness areas’ is still a relatively new concept with even countries such as Australia which has a long history of research and consideration of Marine Protection Areas (MPA’s) in 2018 still having no zones specifically designated for their status as wilderness areas (Roberts, et al, 2018). Therefore consideration for how deep sea mining affects wilderness areas may not yet have been fully considered within regulations produced by the ISA. With the importance of marine wilderness areas and the benefits which they provide towards a sustainable future for the earth, the effects of any mining activity on wilderness areas should be considered alone and in combination with other mining activities, even if they are considered to be a great distance apart. Particularly as such a high proportion of the wilderness areas identified by Jones et al (2018) were identified as being in the high seas in areas where deep sea mining may be explored. 
Managers and legislators usually wait until science produces evidence of a problem before taking action, which can then take years to go through slow political processers (Ramirez-Llodra, et al, 2011). As a result of this evidence based approach it has been recognised that conservation efforts and legal protection currently focuses on those areas which are already experiencing high levels of extensive degradation, habitat and species loss, due to anthropogenic activities. This is known as threat-based planning and does not include the protection of areas which are currently experiencing little or no impact of human activities (e.g. wilderness areas) (Watson, et al, 2009). Although the conservation of these areas is important, it should be complemented by actions which assist in the prevention of currently undisturbed environments remaining this way (Jones, et al, 2018). 
[bookmark: _Toc7522115]Conclusion 
Whilst deep sea environments are currently some of the best examples of environments which have remained untouched by human activities and therefore represent a large proportion of the wilderness areas identified by Jones, et al (2018), recent interest and exploration of deep sea mining may pose a huge risk to these large connecting and biodiverse ecosystems. In depth research of the economic and scientific aspects of these ecosystems and mining is needed to ensure that future policy makers, legal bodies, recommendations, laws, policies, regulations and EIA’s are affective in their ability to assist with effective decision making in terms of wilderness and therefore ecosystem conservation (Folkersen, Fleming and Hason, 2019). 
It remains unclear how deep sea mining will be monitored and if necessary enforced once the industry moves into the operational extraction phase, which according to the IUCN (2018) could be as soon as 2020. Time is no of the essence to ensure that the deep sea wilderness areas are protected and the value in keeping these areas untouched by human activity is recognised. Due to the extent and remoteness of the deep-sea environment it will remain difficult to police and therefore penalties for not meeting the requirements made by the regulation of the ISA should be made clear in order to discourage un-regulated exploitation of deep sea minerals. 
An updated UNCLOS binding agreement would be helpful in ensuring that any gaps created as a result technological advances and therefore increased activity are addressed with wilderness areas and their conservation in relation to deep sea mining high on the agenda as a necessary topic to address. 
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