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THE BURGEONING THREAT OF NAVAL MINES IN THE 
ARCTIC   
Andro Mathewson 
 
Andro Mathewson is a capability support officer at The HALO Trust and works to develop new programs 
and R&D initiatives. Before joining HALO, Mathewson received his Masters from the University of 
Edinburgh and worked as a research fellow at Perry World House at the University of Pennsylvania where 
he received his B.A. in Politics, Philosophy, and Economics. 
 

EXECUTIVE SUMMARY 
 

• Naval mines present a continuous and unique challenge to allied naval forces.* 

• With the opening of the Arctic Ocean, the use of naval mines in the region will possibly increase, 
especially by Russian naval forces due to their extensive Arctic coastline.  

• NATO naval forces must be prepared to counter this underwater threat over the coming years. 

• Increased mine-hunting capabilities, intelligence sharing, and legal measures to understand and restrict 
the use and proliferation of naval mines in the Arctic are all essential first steps.   

 

THE CHANGING ENVIRONMENT OF THE ARCTIC 
 
With the continued loss of sea ice, the Arctic is becoming more accessible, allowing states to access the 
abundance of natural resources in the region. This includes large deposits of valuable minerals and fossil 
fuels, the mining and use of which will further contribute to global warming. The effects of climate change 
are also exposing new shipping routes, such as the Northern Sea Route and the Northwest Passage, 
previously almost impassable due to ever-present Arctic ice. Their accessibility will greatly benefit the global 
economy due to reduced shipping times and costs; however, to access these resources and guarantee safe 
passages along these new sea routes, Arctic nations have more recently attempted to solidify their presence 
and secure their territorial claims in the region. This has led to increased tensions between Arctic states and 
increased militarization of the region. Such military investments have been primarily led by Russia, which 
is revamping its military capabilities in the region to secure its vast northern shores.1,2,3 With the rise of new 
economic opportunities in the region, non-Arctic states are also vying for influence in the region, including 
China4, India5, Japan6, and South Korea7, increasing the likelihood of conflict in the region.8 

 

NAVAL MINES IN THE ARCTIC  
 
The existence of older naval mines and the global proliferation of more advanced newer variants continues 
to represent a unique challenge to the maritime security of the United States and its allies on a global scale.9,10 
Naval mines are relatively inexpensive but carry significant tactical, operational, and strategic value. As states 
regard naval mines as legal weapons per se and there is no international legal definition of what constitutes 
one, international cooperation on limiting their proliferation is limited.11 The legality of naval mines is 
enshrined under the 1907 Hague Convention VIII and within the 1995 San Remo Manual on International 
Law Applicable to Armed Conflicts at Sea.12  
 
As climate change opens the frozen waters of the Arctic, naval mines, both new and old, are likely to present 
a danger to the freedom of navigation and shipping, both military and civilian, in the far North. While most 
Arctic nations have not made extensive use of naval mines in the region, there have been precedent cases 

 
* While naval mines are becoming increasingly multifaceted due to advances in automation, artificial intelligence, and explosives, for the 
purposes of this policy brief, the term naval mine is used to only denote explosive devices placed in water and, later, damage or destroy 
surface or underwater vessels. To differentiate them from underwater drones and smart torpedoes, naval mines must carry an explosive 
load, but not have an on-board propulsion power source. They can be broadly split into six groups: moored, drifting/floating, bottom, 
remotely controlled, submarine launched, and rising/rocket mines. The term mine warfare follows the definition of the Naval Studies Board, 
which includes both naval mining and countermine warfare. For an in-depth overview of naval mines, their history, and usages, see National 
Research Council. 2000. Oceanography and Mine Warfare. Washington, DC: The National Academies Press. https://doi.org/10.17226/9773. 
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of their use in the region, especially for the defense or attack of naval ports and shipping lanes.13 During 
World War Two, many areas in the North Atlantic from Iceland to the Russian ports of Murmansk, 
Archangel, and Kola, were mined by German minelayers.14 With new advancements in underwater and 
autonomous technologies, nations and their navies, including Russia, have begun to develop new naval 
mines, increasing the likelihood of deployment in the Arctic.15,16,17 The United States, NATO, and other 
allied naval forces must be prepared to counter this underwater threat over the coming years, while 
simultaneously attempting to limit the continued proliferation of naval mines.  
 

Underwater (In)Security in the Arctic  
 
While most maritime missions are still conducted on the surface, and this is especially true for the still 
mostly frozen waters of the Arctic†, an increasing number of underwater technologies, including new 
submarines, smart mines and torpedoes, and underwater drones are being developed and deployed in the 
region.‡ While this increase has yet to directly lead to an outbreak of violent conflict, it has contributed to 
raised tensions as, for example, in the South China Sea, where a Chinese Navy vessel seized a United States 
Navy uninhabited underwater vehicle (UUV).18 The likelihood of a similar incident happening in the open 
ocean is unlikely. However, in the more enclosed Arctic Ocean, which, like the South China Sea, borders a 
great number of independent states with well-developed naval forces, the majority of which include UUVs 
and mines, the probability of such an incident occurring is considerable. In the case of naval mines, the 
likelihood of their proliferation in the Arctic is directly related to two characteristics of naval mines: their 
intrinsically furtive underwater nature and the lack of specific international laws concerning naval mines, 
including the vagueness surrounding their place within the United Nations Convention for the Law of the 
Sea (UNCLOS).19  
 
Naval mines are an inherently furtive technology due to their relatively small size and underwater nature. 
Additionally, they are easy to deploy and highly efficient enabling smaller navies to counter larger and more 
technologically sophisticated adversaries. Given these characteristics, naval mines are thus difficult and 
expensive to track, trace, and destroy. This is compounded in the frozen and relatively unexplored waters 
of the Arctic. While countermine warfare has also developed over time, “mine technology has managed to 
stay ahead of the game.”20 Additionally, mine proliferation is increasing at an alarming rate: in 1986, 
approximately 30 nations possessed naval mines. By 2005, 50 states owned mines, and at least 30 had 
demonstrated mine-production capabilities, while 20 had attempted to export them.21 This has also 
contributed to the complex legal stature of naval mines.  
 
The use of naval mines in naval conflicts is governed primarily by the Convention of 1907: Relative to the 
Laying of Automatic Submarine Mines (known as Hague VIII). Although the convention has acquired the 
standing of customary international law, thus making it legally binding on all states, the treaty only concerns 
the use of automatic contact mines (and torpedoes). As such mines continue to be used widely by states 
the treaty remains relevant to current naval operations. Additionally, most countries, including Russia, aren’t 
party to the convention and more technologically advanced mines (and torpedoes and underwater drones) 
are not governed by the treaty, so their use is only limited by the general rules of customary international 
humanitarian law. Yet, the biggest remaining issue is the enforceability of said international law. As 
previously seen by, for example, the invasion of Crimea, Russia rarely abides by international conventions 
and legal statutes. 
 
While Russia is a party to UNCLOS, the latter does not expressly discuss mines, mine-laying, or the right 
of states to undertake mine countermeasure operations. The clauses within UNCLOS, which do affect 

 
† This may be perceived as a paradox, but surface ships, primarily icebreakers, are the most common vessel used in the Arctic. While it may 
seem that as the Arctic Ocean is still mainly frozen, underwater technology might be more suited to naval missions in the region, current 
limitations in underwater technology, such as limited communications and movement range, limit the benefits of controlled underwater 
devices in the region. However, as most naval mines do not require communications from a surface vessel but detonate based on proximity 
or contact, these limitations is not valid for most naval mines. 
‡ An increasing number of underwater technologies are being developed including more advanced naval mines, smart torpedoes, and 
underwater drones. While these all pose a threat to shipping and the freedom of navigation and there is often much overlap in their use 
and onboard technologies, this policy brief focuses primarily on the likely increase of naval mine usage in the Arctic, as defined in the previous 
footnote.  
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states’ ability to use mines concern the right of innocent passage through the territorial sea and archipelagic 
waters - a state’s right to lay armed mines in these waters is mitigated by its responsibility not to hamper 
the passage of foreign ships. In no circumstance can states legally lay naval mines in the territorial seas, 
internal waters, or the archipelagic waters of another state – this would violate that state's sovereignty and 
represent the use of force (unless done under the request or with the consent of the receiving state). 
However, as aforementioned, tracking and tracing naval mines is near-impossible, thus any infringement 
on UNCLOS concerning minelaying is rarely made known. In addition, while most Arctic nations have 
ratified the convention, the United States has not, and others, such as Russia, consistently criticize and 
question its validity, further limiting its true effectiveness.§  
 

COUNTERING THE THREAT 
 
Countering naval mines requires effective countermine techniques and technologies, increased intelligence 
and technology sharing with allies, and the use of legal measures to restrict further unrestricted proliferation. 
Such a three-pronged approach can enable the United States and its allies to combat the direct threat of 
naval mines and ensure the continued freedom of navigation of the seas, while also restricting non-aligned 
states’ access to naval mines or the technology to achieve domestic production capacity.  
 
Developing cost-effective minesweeping and mine hunting technology, capable of deploying in the Arctic, 
is the vital first step in countering any potential threat from naval mines in the region. While the United 
States is the leader in underwater and countermine warfare, mine technology is decidedly ahead of the game 
and continuously advancing. While new developments in minesweeping technology, and UUVs with mine 
hunting capabilities, are impressive, a renewed sense of urgency is needed to address the issue with an Arctic 
context.22 While sea ice is thinning and waning, much of the Arctic is still frozen year-round, and Russia is 
the only nation with nuclear icebreakers capable of clearing passages through the ice on a perennial basis, 
enabling its minelayers to access frozen regions, which will only thaw over the following summer. 
Consequently, NATO’s countermine warfare technologies must be able to perform in the freezing 
temperatures and under the ice of the Arctic Ocean.  
 
Increased intelligence & technology sharing amongst NATO allies and aligned nations is another important 
move to enable equal anti-mine capabilities amongst allied naval forces to shore up all potential weak points 
in Northern maritime borders, and indeed beyond. While states must generally declare the broad location 
of naval minefields, many perform this as vaguely as possible. For example, during World War Two, the 
United Kingdom declared that it had simply mined the English Channel, the North Sea, and the French 
coast.23 Sharing information regarding any known minefields or minelaying across the Arctic is vital to 
protect both civilian and military shipping from the underwater threat. Simultaneously, sharing countermine 
technologies with allied nations allows for the establishment of domestic production capabilities in the latter 
and increases interoperability of naval forces, increasing cost-effectiveness and efficiency. Concurrently, 
limiting non-aligned nations from accessing technological advancements in this sphere is also vital to the 
successful implementation of the latter policy.  
 
A final, but no less important, step to countering a threat of naval mines is advancing an explicit 
international legal status for naval mines and marine minefields. While as aforementioned naval mines are 
covered by Hague VIII and indirectly by UNCLOS, a revised UNCLOS, which unambiguously and 
expressly discusses the use of naval mines, at least, in international waters during peacetime can help clarify 
any uncertainty regarding their legal use and the geographic extent to which they may be used. While the 
United States has yet to ratify UNCLOS, it could use its positive relations with allied signatories’ states to 
affect such a change within the treaty. Another possibility is to discuss the use of naval mines within the 
context of an opening Arctic Ocean at the Arctic Council to specifically address the issue of naval mines 
within the Arctic circle. A previous binding treaty, established under the Arctic Council is the Arctic Search 
and Rescue Agreement, which coordinates international search and rescue coverage and response in the 
region and establishes responsibilities for the Arctic states within the agreed areas. A similar treaty under 
the Arctic Council focusing on a requirement to share in detail the location of, at least, older minefields in 

 
§ For an in-depth discussion on international applicable to naval mines, see Chatham House. 2014. International Law Applicable to Naval 
Mines”. and Letts, “Beyond Hague VIII: Other Legal Limits on Naval Mine Warfare”.  
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the region is an important first step in limiting legacy naval mine threats to shipping and building further 
cooperation in the Arctic. 
 

Conclusion 
 
With the increased melting of Arctic ice and subsequent new accessibility of the region, tensions between 
neighboring nations are rising. Simultaneously, Russia and China are developing increased underwater 
capabilities, primarily armed UUVS, and smart naval mines. The combination of these two factors is likely 
to result in increased insecurity of the region and the heavy use of naval mines to protect ports and shipping 
lanes, especially along Russia’s extensive Arctic coastline. The United States and NATO naval forces must 
be prepared to counter this underwater threat over the coming years.  
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LINKING UNCLOS AND UNDRIP - A WAY TO MAKE 

OCEAN GOVERNANCE OF ARCTIC MARINE SPACES 

INCLUSIVE? 

Katharina Heinrich 

 

Katharina Heinrich (M.A. Polar Law) is a Junior Researcher in the Arctic Governance Research Group at 

the Arctic Centre, University of Lapland in Rovaniemi, Finland. Her research focuses mainly on 

Environmental Law, Law of the Sea, Marine Biodiversity Conservation and Management, and Indigenous 

Peoples Rights in connection to climate change impacts. 

EXECUTIVE SUMMARY 

- Climate change impacts can threaten Indigenous peoples’ rights to resources and the use of marine 

spaces 

- There are possible links between UNDRIP and UNCLOS, despite their different levels of 

authoritativeness, regarding their reference to the use of the ocean and resources by Indigenous 

peoples 

- The incorporation of Indigenous peoples' rights in law of the sea would provide necessary recognition 

of Indigenous peoples' use of and their relationship with the marine environment 

INTRODUCTION 

Arctic sea ice is melting at an accelerated rate, and predictions state that the Arctic could be 

seasonally ice-free by 2030.24 As a result, shifts in the ecosystem and increased human activities, such as 

shipping, can be seen. This also has spill-over effects on Indigenous peoples and local communities in the 

Arctic. The UN Convention on the Law of the Sea (UNCLOS)25 is the main instrument governing marine 

spaces and focuses on nations' rights and responsibilities concerning their use of the oceans. However, it 

does not include any specific reference to the oceans' use and their resources by Indigenous peoples. The 

United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP)26, on the other hand, sets out 

a series of territorial and resource use rights that might apply to ocean space and links their unique spiritual 

relationship to, amongst others, the use of ocean spaces.27 Hence, it seems like the two instruments can be 

linked, considering increasing anthropogenic impacts on the oceans and coasts, especially in the Arctic. 

Therefore, this briefer presents the possibilities of linking the two instruments and incorporating an 

Indigenous people’s perspective into UNCLOS as a way forward to improve the governance of marine 

biodiversity and create a more comprehensive and inclusive ocean governance. As such, this briefer aims 

to outline the complexity of the changes in the Arctic and their effect on the environment and its Indigenous 

peoples. It aims to show that changes in the environment need to be reflected in a more dynamic legal 

framework on ocean governance that respects and recognizes Indigenous peoples' rights. 

A CHANGING ARCTIC ENVIRONMENT  

The Arctic is warming at more than twice the global rate and is, along with the sub-Arctic, expected 

to warm the most in response to anthropogenic increases of greenhouse gases in the atmosphere.28 This 

increased warming is adversely impacting the Arctic sea ice extent and results, based on the increased 

melting of ice sheets and sea ice, in a lower albedo effect warming the atmosphere up. The decline in Arctic 

sea ice is the most visually evident consequence of warning climate resulting from anthropogenic impacts 

and is commonly discussed as an indicator for the warming of the whole Arctic region.29 
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The loss of sea ice affects Arctic biodiversity in many ways. For Arctic biota, it serves as a living 

medium, a transport structure, and a resource filter for example.30 As a result, the decrease of sea ice leaves 

keystone marine mammals, such as ice-based seals and walruses, highly vulnerable, as they follow the ice 

edge and use sea ice for mating and raising pups.31 Additionally, primary producers, which are the base of 

the Arctic marine food web, are affected by the loss of sea ice, as their habitat is lost at the same time. Sea 

ice algae and sub-ice phytoplankton alone account for 57% of the total annual primary production in the 

Arctic Ocean.32 With the loss of sea ice, which represents their habitat, algal blooms can lead to a possible 

mismatch in the production of zooplankton.33 However, uncertainty regarding the exact effects that Arctic 

biota will experience from the loss of sea ice remains, and further research needs to be undertaken in the 

future. On the other hand, indirect effects result from a chain of events and involve the modification of 

components of the physical system and/or biotic interactions, such as the change of biological interactions 

that can also include human activities.34 In addition, the decline in sea ice creates increased access to coastal 

and near-shore areas for industrial development and increased shipping activities, which can pose an 

additional pressure to communities in the region.  

THE RECOGNITION OF ARCTIC CHANGES, REFERRING TO INDIGENOUS 

PEOPLES, IN INTERNATIONAL OCEAN GOVERNANCE 

As the Arctic region is projected to open up for commercial activities, such as shipping, fishing, 

tourism, and natural resource extraction, it is expected to become busier in the future. The decrease of sea 

ice, amongst others, provides the basis for increasing interest in natural resources in the Arctic and provides 

more opportunities for economic activities. While these changes might present opportunities, increased 

pressure on the environment and inhabitants of the region arises simultaneously. 

Impacts on Arctic biota also affect native communities that historically relied and still rely on the 

marine environment. Especially in the high North, sea ice still represents a platform for hunting, fishing, 

and transportation.35 With the shifting seasonality of the sea ice and less stable ice conditions, the access to 

marine mammals for Indigenous peoples and Arctic residents decreases. In addition, the increase of 

commercial activities might minimize their pool of resources even further, and access to culturally 

important species is considerably reduced.36  An ice-covered space that is almost exclusively used by 

Indigenous peoples and an example for ice-covered ocean space serving as a transportation and movement 

medium is the transboundary North Water Polynya (Pikalasorsuaq). This ice bridge across the maritime 

boundary between Greenland and Ellesmere Island is of high importance for Canada and Greenland's Inuit 

to maintain regular contact.37 Through climate change effects and the resulting sea ice melt, safe movement 

across the ice bridge is threatened in the near future. This shows that traditional activities will and need to 

adapt to the changing future. Indigenous peoples are resilient and always have, and will continue, to adapt 

to changing situations. Nevertheless, changes in the environment resulting from anthropogenic impacts 

such as climate change inherently threaten their rights to land and resource use. 

Various legal frameworks exist in international law that refer to the use of marine spaces and 

Indigenous peoples' inclusion and their rights. The main instruments are the United Nations Convention 

on the Law of the Sea (UNCLOS) and the United Nations Declaration on the Rights of Indigenous Peoples 

(UNDRIP). While this briefer only includes these instruments, it acknowledges that other international 

frameworks and instruments refer to marine spaces with the inclusion of Indigenous peoples' rights.  

International regulations, such as the United Nations Convention on the Law of the Sea 

(UNCLOS), already include the obligation to protect and preserve the marine environment, which is 

represented in various provisions (Arts. 56, 145, 234, 235, 237, 240, 277 UNCLOS).  However, based on 

the fact that UNCLOS was established in 1982, the consideration of newly emerging issues relating to the 

use of marine spaces, especially referring to Indigenous peoples' subsistence activities, is largely 

underrepresented. Additionally, regulations often do not take the current and future changes in the 

environment and their effects on Indigenous peoples' culture, livelihoods, and traditions adequately into 
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account. UNDRIP, for example, only includes possible links to marine spaces and does not provide specific 

provisions on the use of marine spaces for Indigenous peoples. 

UNCLOS has been adapted in the past by establishing agreements under the convention itself, 

such as the Agreement for the Implementation of the Provisions of UNCLOS relating to the Conservation 

and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks (UN Fish Stocks Agreement, 

2001), for example. This agreement responds to increased Illegal, Unreported, and Unregulated (IUU) 

fishing activities in the world's oceans. It aims to ensure the long-term conservation and sustainable use of 

straddling and highly migratory fish stocks within the framework of UNCLOS. Further, the negotiations 

of a new international legally binding instrument under UNCLOS on the conservation and sustainable use 

of marine biological diversity of areas beyond national jurisdiction extend the sphere of international 

frameworks relating to the adaptation to future changes and impacts. It additionally includes a human rights 

perspective by including traditional activities but is not solely focused on the protection of Indigenous 

Peoples Rights relating to marine spaces but instead focuses on future commercial uses of the ocean and 

how to achieve the sustainable use of marine spaces in consideration of increasing interest in the high seas.  

Hence, it needs to be investigated whether it would be worth to adapt UNCLOS specifically to 

emerging issues concerning coastal communities and Indigenous peoples or whether UNDRIP is enough 

to guarantee their rights to marine spaces and resources. This briefer is merely intended to start the thought 

process and further research needs to be undertaken in the future.  

UNDRIP 

The United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) was adopted on 

13 September 2007 by the UN General Assembly and expands the scope of existing human rights for 

Indigenous peoples significantly.38 UNDRIP recognizes the rights of Indigenous peoples and their right to 

self-determination. As UNDRIP is an UNGA resolution, it is as such not legally binding. However, it is 

partially codifying, at least some, customary international law rights of Indigenous peoples.  

Under UNDRIP, Indigenous peoples have the right to the lands, territories, and resources, which 

they have traditionally owned, occupied, or otherwise used or acquired (Art. 26(1) UNDRIP). It is further 

stated that Indigenous peoples have the right to practice and revitalize their cultural traditions and customs 

(Art. 11 UNDRIP). The movement of indigenous peoples to maintain contacts, relations and cooperation 

across borders is governed under Art. 36(1) UNDRIP. Though not specifically mentioned, it is suggested 

to include marine spaces and marine spaces covered with sea ice that are traditionally used by Indigenous 

peoples for transport and mobility. Further, article 25 of UNDRIP recognizes their right to engage freely 

in traditional and other economic activities and acknowledges their "distinctive spiritual relationship with 

their traditionally owned and acquired […]" lands, territories, and resources. Article 25 provides a possible 

reference of Indigenous peoples' resources rights to ocean space, referring to "waters and coastal seas." In 

that sense, Indigenous land in international law extends to the total environment, including ocean spaces.39 

These areas might also include ice-covered marine areas.40  

However, the provisions of UNDRIP are in its essence of domestic nature and therefore fall under 

coastal state jurisdiction. As such, the extent to which a coastal state recognizes and implements domestic 

Indigenous rights is not governed by UNCLOS.41 

UNCLOS 

UNCLOS is one of the largest multilateral conventions in international law. It established a legal 

order of the seas to facilitate international communication and promote the peaceful use of the oceans, the 

equitable utilization of its resources, the conservation of the living resources, and the protection of the 

marine environment.42  
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However, UNCLOS does not refer to Indigenous rights specifically apart from a provision on 

archipelagic waters, which refers to the state's duty to recognize traditional fishing rights.43 Besides, 

UNCLOS does not recognize the use of ocean space and resources by Indigenous peoples and additionally 

does not refer to transboundary movements of people for kinship and traditional resource use reasons.44 

 Article 192 of UNCLOS provides the obligation of state parties to “protect and preserve the marine 

environment”. This can be complemented by different frameworks in international environmental law, 

such as UNDRIP and the Indigenous and Tribal Peoples Convention (ILO169)45 for example, as they 

provide more specific rules for the protection, conservation and sustainable use of the environment. Hence, 

this can be seen as a possible link between UNCLOS and UNDRIP in light of environmental protection 

and the Indigenous use of ocean space. However, as these provisions do not clearly or specifically refer to 

Indigenous use of marine space nor to marine space. This link between the documents needs to be 

investigated further in future research and seems rather weak.  

LINKING UNCLOS AND UNDRIP? 

As previously stated, Indigenous Peoples Rights are in its essence domestic and are implemented 

through domestic legislation by the respective coastal state. As such, UNCLOS does not govern these 

rights. However, the question posed in this regard is where that leaves coastal communities and Indigenous 

peoples. Additionally, it shall be asked whether they should be represented in the significant multilateral 

convention regulating the use and conservation of the oceans and whether these two documents could or 

should be linked.  

 As Chircop et al., note in their research as well, both instruments mandate different 

authoritativeness levels.46 UNCLOS is a multilateral convention and UNDRIP is a resolution that is per se 

not legally binding. However, in a future where ocean uses intertwine with Indigenous peoples' rights and 

most likely increase to be intertwined, especially in the Arctic, Indigenous perspectives and their intrinsic 

connection with the marine environment should be made more visible. Additionally, even though 

Indigenous peoples are increasingly well-represented at the UN, only a few links between Indigenous 

peoples, climate change, and the environment are currently present in international law.47 

The nature of Indigenous ocean governance includes a more holistic understanding of the 

environment and its relationship with humans.48 Therefore, it could provide a legal basis for the protection 

of the oceans, which is lacking to a large extent in the existing frameworks on ocean governance. As such, 

an inclusion of the Indigenous perspective in ocean governance would give recognition of the use of marine 

space by Indigenous peoples on a broader scale, especially when recognized under UNCLOS. Such an 

approach could support the protection of Indigenous peoples' rights and their right to (marine) resources 

and spaces and ensure that also in a changing environment state parties are obliged to protect the 

environment also, in consideration of Indigenous use. 

 

THE WAY FORWARD  

 

It has been shown that there is a weak link between UNCLOS and UNDRIP in relation to the use 

of marine spaces by Indigenous peoples. Further, it has been outlined that impacts of climate change have 

and will continue to have negative effects on Indigenous peoples and coastal communities in the Arctic. 

These impacts could threaten their rights to resources, mobility and territories within marine spaces, that 

are provided within UNDRIP. As a result, it has been argued that by linking or incorporating the Indigenous 

perspectives in a major international law instrument, such as UNCLOS, the necessary recognition of 

Indigenous rights to resources under the consideration of future changes is provided. However, the 

difference in their authoritativeness, leaves an important question unanswered: to what extent an 

incorporation of Indigenous Peoples Rights provisions in UNCLOS would be possible and useful? By 

linking the two instruments, a more inclusive and comprehensive governance of marine resources and the 
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use of marine space can be achieved. However, this is solely depended on how the coastal state incorporates 

and interprets Indigenous peoples' rights within the scope of international law. As such the potential role 

of UNDRIP in the law of the sea, as proposed by Chircop et al., through customary law incorporated into 

the preamble of UNCLOS would create a possibility to regulate matters that are not incorporated under 

UNCLOS. As such, matters would continue to be governed by the principles of general international law.49 

However, this leaves the rights of Indigenous peoples regarding the use of marine spaces still relatively 

unregulated and vague, as there is no specific reference, especially relating to future changes, incorporated 

in international frameworks.  
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EMERGENCE OF INDIGENOUS-LED COMMERCIAL 
FISHERIES IN THE ARCTIC 

Samantha Danielle Farquhar1,2 

1Integrated Coastal Sciences PhD Program 
East Carolina University, Greenville, NC, USA 
 
2Coastal Studies Institute 
Wanchese, NC, US 

As new fisheries move into the Arctic, Indigenous Nations seek to move into new industries 

CHANGE IN ARCTIC FISHERIES 

As climate change continues to impact the Arctic, fish species are expected to shift distribution and the 
catch potential of Arctic fisheries is expected to increase. It is estimated that total revenue generated by 
Arctic fisheries may increase 39% by 20501.  These changes in distribution are driven by increased 
temperatures and reduction in sea-ice which in turn increase primary productivity 2. Consequently, many 
Arctic and Non-Arctic actors have begun positioning themselves to take advantage of this fishing potential. 
Of these Arctic actors, this includes the many Indigenous communities who have lived in the circumpolar 
North for thousands of years. 

INDIGENOUS ECONOMY AND DEVELOPMENT 

As Indigenous communities are becoming more politically powerful and mobile, they are purposefully 
working to improve their circumstances through economic development initiatives. These schemes largely 
depend on participation in the global economy and the concept of entrepreneurship. Entrepreneurship has 
been identified as a tool for Indigenous self-empowerment, economic development, and poverty reduction. 
Particularly, Indigenous entrepreneurship has been defined as the creation, management and development 
of new ventures by Indigenous people for the benefit of Indigenous people 3, and it has been argued that 
Indigenous entrepreneurship is a separate and distinctive research field from mainstream, non-Indigenous 
entrepreneurship 4. 

Given that Indigenous entrepreneurship is a very new field of study, it can be argued that Indigenous 
economic development is also new. Most theories of economic development operate under assumptions 
surrounding capitalism5 . Given that capitalism is deeply intertwined with colonialism, it has been 
established that capitalism is not compatible with Indigenous sovereignty and should be “decolonized”. 
Thus, many Indigenous communities are actively trying to model economic development in their own 
image. The Indigenous approach to economic development is a predominantly collective one centered on 
the community or 'nation'. The main objectives of Indigenous economic development are to: end 
dependency through economic self-sufficiency; control activities on traditional lands; improve the 
socioeconomic circumstances of its people; and to strengthen traditional culture, values, and languages. 
These goals are achieved through creating and operating businesses that can compete profitably over the 
long run in the global economy; forming alliances and joint ventures among themselves and with non-
Indigenous partners; building capacity through education, training and institution building; and the 
realization of more legal protection6. The acknowledgment of the importance of economic development to 
Indigenous peoples has been increasing in the global arena. Articles 3, 20, 23, and 32 of the UN Declaration 
of Indigenous Rights all exclusively refer to the rights of Indigenous people to economic development. 

FISHERIES DEVELOPMENT AND EMERGING COMMERCIAL FISHERIES  

Fisheries economic development schemes have typically been implemented in low-income countries by 
foreign development agencies. Many of these initiatives failed because of a lack of understanding and 
respect for local social and cultural characteristics of communities; reliance on technical capacity rather than 
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human capacity; or corrupt development only favored the elite rather than the community as a whole 7,8. 
Yet, there has been some success in fisheries economic schemes led by Indigenous communities. However, 
in most cases of Indigenous communities securing access to commercial fishing activities, they first had to 
establish legal claims and secure access to their historical fisheries resources--often after decades of 
exhausting legal battles. Similarly, it is imperative to note that there is a distinction between Indigenous-led 
commercial fisheries and Indigenous participation in commercial fisheries. The latter of which can cause 
more harm than good. For example, in the Aleutian Islands, Indigenous Alutiiq have found livelihoods that 
develop around a successful commercial fishery but as the commercial fishery continues to grow, they 
struggle with their identity, culture, and outside competition 9,10.  

Notably, in Arctic communities in present day Canada, there has been a wave of Land Claims Agreements 
and interest in securing access to commercial fisheries quota. This includes Nunavut, Nunavik, and 
Nunatsivut. All of which are interested in commercially developing fisheries for northern shrimp, turbot, 
and other appearing fisheries. In some of these regions 

The Future 

While most studies on climate change in the Arctic have highlighted potential negative impacts, climate 
change could also bring about new opportunities that may aid in Arctic Indigenous nations’ overall 
development and political goals11. Fisheries development could potentially act as an important tool for 
adaptation and growth. Nevertheless, as the impacts of climate change modify the distribution of fisheries 
12, there will be new issues in fisheries access and competition 13,14. Treaties and fishing agreements are the 
usual tool of choice to remedy fisheries issues. Yet, given the rapid change of fisheries in the Arctic 
alongside various competing claims to Arctic spaces 15, there may be inadequate legal frameworks in place 
to help facilitate negotiations especially for Indigenous communities 16,17. Consequently, Indigenous 
communities that are working to secure their tenure rights, invest in commercial fisheries, and ensure that 
they will be a principal decision-maker in that fishery will likely have the advantage in the future.  
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TURNING UP THE ARCTIC VOLUME 
 

THE IMPACT OF ANTHROPOGENIC NOISE ON ARCTIC 
CETACEANS AND THE NEED FOR ACTION 
 
Barbara K. Neubarth,  
Coastal and Marine Management, University Centre of the Westfjords 
 

SUMMARY 

• Direct and indirect climate change effects will inevitably influence the Arctic soundscape. 

• Arctic cetaceans may be more susceptible to changes within their audible environment and sub-
Arctic cetacean species that will move further north will likely be adversely impacted seasonally. 

• Knowledge gaps need to be filled to identify priority areas for monitoring and to assess effective 
mitigation strategies. 

• In the Arctic’s current relatively silent environment, policymakers have the chance to be proactive 
and take a precautionary approach. 

• Arctic-wide standards are needed before a small issue becomes a larger problem. 
 

INTRODUCTION 
 
Climate change-induced sea ice loss is perhaps the most visual proof for a fast-changing Arctic 
environment. Ice-free summers allow anthropogenic activities such as shipping, oil and gas exploration, 
and seismic surveys to move further North than ever, posing new risks for the Arctic’s endemic inhabitants 
and allowing new species to venture into higher latitudes. These changes are not only visible but also audibly 
affecting the Arctic soundscape. The Arctic acoustic environment is unique50 and highly influenced by the 
presence or absence of sea ice.51 So far, Arctic marine mammals have been living in a relatively pristine 
acoustic environment and might therefore have relatively low threshold levels for changes in ambient sound 
levels or react strongly to anthropogenic noise disturbances.52 Cetaceans’ (whales, dolphins, and porpoises) 
and pinnipeds’ reactions to noise disturbance differ and have been studied insufficiently.53 Still, within 
cetaceans, effects can range from behavioral change over hearing loss to mortality events.54 As noise 
pollution becomes a circumpolar problem, a united response from Arctic states is required to silence this 
amplifying issue. 
 

Drivers of Sound in the Arctic 
 
Pijanowski et al. (2011) divide drivers of sound into three different categories: Geophony, biophony, and 
antrophony. In the Arctic, wind and ice concentration are the main environmental drivers (geophony), as 
biophony can be considered the sounds marine animals produce, and vessel traffic, seismic air guns, ice 
breakers are the main sources of antrophony.55 Stormy seas increase ambient sound levels and ice 
conditions can influence the antrophony. Hence, decreased sea ice levels will lead to more anthropogenic 
activities for a longer period of time.56  
Four aspects differentiate the current ambient sound levels in the Arctic from non-Arctic waters. The Arctic 
sound channel is causing sound to propagate differently, non-Arctic waters are not covered by solid sea ice, 
different biota is affecting the soundscape and non-Arctic waters are generally exposed to higher levels of 
anthropogenic activities.57 
 

Anthropogenic Drivers 

 
With an ice-free Northwest Passage (NWP) and Northern Sea Route (NSR), shipping has increased 
dramatically in the last 10 years. PAME reported a 25% rise in vessel numbers and a 75% increase in 
distance sailed by all vessels in the Arctic Polar Code area between 2013 and 2019.58 The distance sailed 
within the NWP experienced an exceptional growth of 107% with most ships being bulk carriers.59 
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Oil exploration continues further north causing air gun blasts to reach previously quiet areas. Future 
anthropogenic drivers of sound might include pile-driving for wind turbine construction60, increasing drone 
usage61 , or naval activity.62 
 

Impacts on Arctic Cetaceans 

 
For all marine animals sound is critically important. Cetaceans both produce and detect sound to forage, 
navigate, reproduce, communicate, and avoid predators. Depending on the species, they use low or high-
frequency sounds which can be heard over short and long distances.63 If anthropogenic noise competes or 
even outcompetes cetacean sounds, it might lead to masking, change in behavior, reduced hearing 
sensitivity, cease of communication, increased stress levels, and can even cause death.64  
PAME (2019) defines bowhead, beluga, and narwhals as the only three cetacean species endemic to the 
Arctic. Other species such as humpback, grey, northern bottlenose, sperm, minke, and killer whales are 
considered sub-Arctic species that only spend part of the year in Arctic waters.65 While Arctic species might 
be more sensitive to noise disturbance since they had not been exposed to intensive anthropogenic noise 
previously, sub-Arctic species might be more accustomed due to their annual migration into lower 
latitudes.66 
 
Since beluga and bowhead whales’ migration leads them through the busiest areas of the Pacific Arctic, 
they could be exposed to acoustic disturbance events in three national jurisdictions (Russia, Canada, USA).67 
Currently, the peak period of bowhead whales’ singing in the Fram Strait does not overlap with 
anthropogenic noise but is expected to with increasing and longer vessel traffic.68 Hauser et al. (2018) 
estimated that narwhals are the most vulnerable Arctic cetacean species to vessel impacts since they are 
highly exposed and are believed to be the most sensitive. Loud vessels can be heard underwater more than 
100 km away. Hence, icebreakers within 2 km and tankers within 52 kilometers are believed to affect marine 
mammal behavior.69 
 
Sub-arctic species might be temporarily affected by noise disturbance when entering Arctic waters on their 
yearly migration. Effects vary between species and depend on  the hearing of the animal, the distance to 
the source, the loudness of the signal, and the frequency of the cetacean’s communication.70 Northern 
bottlenose whales, for example, have strongly responded to controlled experiments with naval sonar 
exposure by showing avoidance and a change in dive behavior. 71 This is in contrast to minke whales, who, 
when exposed to naval sonar, indicated avoidance behavior through an increase in speed.72 

 

POLICY IMPLICATIONS 
 
As the Marine Mammal Commission pointed out in 2007, the management framework around noise 
pollution has been of limited effectiveness, mainly due to the considerable uncertainty regarding those 
effects. Moreover, inadequate attention to the management of sound producers, nonoptimal monitoring 
and mitigation methods to characterize, avoid, or minimize effects, and insufficient implementation 
strategies have negatively influenced any mitigation or control efforts.73 A preliminary study conducted by 
Thomson and Barclay (2020) verified a sharp decline in underwater noise around the port of Vancouver 
caused by the effects of the global covid-19 pandemic. This was only possible because long-term data was 
available and permanently moored hydrophones were installed in multiple areas.74 The example highlights 
the need for long-term ambient noise level monitoring, further research in the Arctic, and the high level of 
uncertainty associated with the issue. This need is also acknowledged by various scholars, the Arctic 
member states, and PAME. 75 Chou et al. (2021) suggest four action points to better combine the potential 
impacts of noise with corresponding mitigation and noise reducing efforts; “1) collaboration to address the 
transboundary and cumulative nature of underwater noise; 2) differing countries’ implementation 
capabilities for addressing noise; 3) time and intensity tradeoffs (e.g., louder noise for a shorter time period 
versus quieter but for longer); and 4) variable noise impacts depending on specific life-history stages and 
life functions.”76 These can be considered very relevant for the case of Arctic cetaceans and should be 
applied where possible at the regional and national level. 
 
Mitigating noise pollution in the Arctic will require more research given the amount of high  uncertainty 
regarding long-term effects and specific risks for marine mammals. Engaging coastal communities in 
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cetacean monitoring through citizen science efforts might offer additional possibilities for data collection 
in the future. However, an acceptance that some uncertainty will remain is required to move beyond 
recognizing the threat to enacting new governing structures. Ship traffic will rise, and the shipping season 
will be prolonged leading to increasing acoustic disturbances over a longer period of time.77 Especially since 
new sound sources such as drones 78 are entering the Arctic and large vessels like bulk carriers are constantly 
increasing in numbers,79 the Arctic might not have the luxury to wait for long-term scientific data from all 
Arctic waters. Areas where studies have been conducted should be taken as an example to apply a 
precautionary and proactive management principle in other Arctic waters. Marine protected areas, buffer 
zones, speed limits, and rerouting shipping lanes around important cetacean habitats are only a few of many 
options. Since any migratory species are not bound to state borders, collaborative approaches in research 
and management will be essential for an effective response to acoustic disturbances.  
 
Many international organizations such as the International Maritime Organization (IMO) recognize the 
threat of noise pollution and suggest measures to minimize these disturbances but have not issued any 
binding agreements.80 The EU, Canada, United States, and various other regional and multinational 
organizations have adopted regulations that target underwater noise pollution but often face 
implementation challenges.81 Moreover, if policies in a state exist, they are not Arctic specific82 , and given 
the difference in ambient noise levels and environment lower threshold levels can be expected. Spatial and 
temporal coverage has been identified as the greatest knowledge gaps for ambient sound levels.83All 
evidence presented here calls for a collaborative, circumpolar approach from both researchers and 
policymakers. Given that no Arctic-wide mitigation effort currently exists, it might be a good idea to trial 
noise mitigating measures in areas where baseline data is available while establishing a monitoring and 
mitigation network. Arctic noise pollution is a growing problem that still can be contained if Arctic states 
act now. 
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ARCTIC MARINE CONSERVATION: HIGH TIME TO 
PREPARE FOR THE COMING MELT 
 
Nicole Wienrich, Institute for Advanced Sustainability Studies (IASS) 
ORCID ID: 0000-0001-9621-4924 

 

SUMMARY 
 

➢ Climate change impacts cause rapid and profound changes in Arctic marine ecosystems 

➢ Protecting migratory Arctic marine species as well as dynamic habitats such as sea ice and frontal zones requires 

innovative, dynamic tools 

➢ Cooperation across the region and collaboration with Indigenous communities will be crucial to ensure the success of 

marine conservation in the Arctic 

INTRODUCTION 
 
Unique marine ecosystems exist in the Arctic. These unique ecosystems are increasingly under threat as the 
decrease in sea ice coverage as well as warming water temperatures and changes in ocean circulation cause 
profound changes. In addition, human activities such as oil and gas exploitation, seabed mining, commercial 
fishing, cruise tourism and shipping are expected to intensify as the sea ice retreats, further adding to the 
threats to Arctic marine ecosystems.84 
 
Against this background, area-based management tools (ABMTs), such as marine protected areas (MPAs), 
pollution control zones, or fisheries closures are increasingly critical instruments to ensure the conservation 
of the biodiversity in the region. However, many of these tools are applied to static locations, meaning they 
may not be able to offer protection to those habitats or species, which react to climate change impacts by 
shifting their ranges.85  
 
This problem will likely become greater in the near future, as the scale of climate change induced changes 
in the composition of Arctic marine ecosystems may lead to many MPAs no longer containing the species 
or assemblages they were created to protect.86 Climate change is having a profound impact on Arctic marine 
ecosystems and people depending on sea ice-associated species The Arctic is warming faster than any 
other region on Earth, and rapidly becoming a warmer, wetter, and more variable environment. Over the 
past 49 years, the Arctic's temperature has risen at a rate more than three times the global average.87 As a 
direct consequence of this warming, the extent of the Arctic sea ice has decreased at an alarming rate in 
recent years (figure 1). This trend is projected to further continue, possibly leaving the Arctic Ocean ice-
free as soon as the late 2030s.88 
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Arctic sea ice provides a unique habitat for many species, including ivory gulls, ringed seals, polar bears, 
narwhals, beluga whales, and bowhead whales, some of which are endemic to the Arctic and depend on the 
sea ice for their survival. In a warmer Arctic, sea ice dependent species will face extreme levels of habitat 
change, likely leading to dramatic reductions in population size, which will in turn also challenge the 
livelihoods and cultures of Indigenous people.89 Warming water temperatures and changes in ocean 
circulation furthermore lead to northwards shifts in the distribution of fish, seabirds, marine mammals and 
benthos90 and the influx of species from more southern waters.91 This trend is expected to continue, 
ultimately leading to both the Arctic and the Antarctic region increasingly becoming hotspots of species 
richness.92 
 
LITTLE (DYNAMIC) PROTECTION TO DATE 
 
In its 2013 Arctic biodiversity assessment, the Arctic Council working group on Conservation of Arctic 
Flora and Fauna (CAFF) recommended that Arctic States “Advance the protection of large areas of ecologically 
important marine [… ] habitats, taking into account ecological resilience in a changing climate”.93 The 2015 Framework 
for a Pan-Arctic Network of Marine Protected Areas elaborated by the Arctic Council working group on 
the Protection of the Arctic Marine Environment (PAME) provided a sound foundation for future regional 
collaboration in marine conservation by setting out a common vision for the development and management 
of MPAs in the Arctic Ocean.94  
Despite these promising regional assessments, the coverage of MPAs in Arctic waters is still rather small 
when compared to other marine regions. In the 2017 Arctic Protected Areas Indicator Report, the marine 
area under protection was determined to be 4.7 percent.95 While a major success was reached since then by 
Canada’s designation of parts of the ‘last ice area’ above Canada’s Arctic Archipelago and north- west 
Greenland as protected areas (Tuvaijuittuq MPA and Tallurutiup Imanga National marine conservation 

Figure 1. Map of the Arctic indicating 2020 Arctic sea ice summer minimum and sea ice 

summer minimum median extent from 1981-2010 (yellow line). Source: NOAA 

Climate.gov based on data from the National Snow and Ice Data Center. Available at 

https://www.climate.gov/news-features/featured-images/2020-arctic-sea-ice-minimum-

second-lowest-record  
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area), marine protection in the Arctic region did not reach the Aichi Biodiversity Target 11 goal of 10 
percent of coastal and marine areas to be protected by 2020 (Figure 2). ** 
 
Research shows that existing MPAs in the Arctic Ocean offer little or no protection to many habitats and 

deep seafloor features that coincide spatially with areas likely to be of interest to industry96, indicating the 
need for greater protection. In addition, the MPAs existing to date have static locations and boundaries. 
While dynamic area-based management partly occurs in fisheries, it is not a central consideration in the 
current planning of MPAs in the Arctic.  
 

OBSTACLES TO DYNAMIC MARINE CONSERVATION IN THE ARCTIC 
 

 
** In 2010, the Conference of the Parties to the Convention on Biological Diversity (CBD) adopted a Strategic 

Plan for Biodiversity for 2011-2020. As part of the Strategic Plan, 20 Aichi Biodiversity Targets were agreed 

upon. According to Aichi Biodiversity Target 11, 10 per cent of marine and coastal areas shall be conserved 

through protected areas and other effective area-based conservation measures by 2020. 

Figure 2. Marine protected areas in the Arctic classified according to IUCN protected area management categories. 

Source: PAME (2021). Available at: https://pame.is/projects/marine-protected-areas  
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The governance structures present in the Arctic arguably render dynamic marine conservation a challenge 
since the level and type of protection which can be provided to certain features such as the sea ice or certain 
species depend on their location within a certain coastal state’s maritime jurisdiction or the high seas. Also, 
the establishment of MPAs is usually a lengthy process. Tarium Niryutait, the first MPA established in the 
Canadian Arctic for example took 12 years from the first public consultations to establishment.97 In a 
similar manner, revisions of existing plans and spatial changes would likely again involve considerable 
negotiations among stakeholders and rights holders in the region, even more so when proposed areas 
conflict with areas of economic interest.98  In addition, uncertainties remain as to how exactly species will 
respond to climate change.99 
 

POLICY RECOMMENDATIONS  
 

➢ Promote initiatives for regional conservation planning considering climate change impacts 

Building on the efforts undertaken by the Arctic states as well as under the auspices of the Arctic Council 
and elsewhere, the design of an interconnected, transboundary, pan-Arctic MPA network should be 
supported. Such a network should also link to existing MPA networks (such as under OSPAR) and create 
connectivity with sub-arctic regions. As part of this network, it will be crucial to define areas which are or 
will be important against the backdrop of expected climate change impacts. Conservation planning for these 
areas should be designed around climate change impacts from the start, thus avoiding lengthy processes for 
adapting areas in the future.  
 

➢ Protect climate refugia and dynamic features 

So-called climate refugia need to be identified and protected. These are areas which are changing slower 
than the average environment, meaning that species, habitats or ecosystems in these areas may be more 
likely to persist. It will for example be crucial to protect the areas where sea ice is projected to persist longest 
as these areas will become ever more vital for sea-ice dependent species, as well as to the people whose 
cultures and livelihoods depend on these species. The protection of Tuvaijuittuq and Tallurutiup Imanga 
in Canada’s High Arctic is a great start in this regard. These initiatives should be further strengthened, and 
more areas should be set aside for conservation in the future. To protect mobile species and dynamic 
oceanographic habitats such as fronts, currents, or eddies, dynamic conservation tools should be developed 
and implemented. These could also be used to offer protection to key species or habitats which shift outside 
the boundaries of static MPAs.100 The boundaries of mobile or dynamic MPAs could for example be 
defined by environmental features, such as sea surface temperature bands, the presence of specific species 
which would need to be visually or acoustically detected, or by modelling or forecasting exercises which 
predict certain habitats or species to be present.101 
 

➢ Improve data availability through (regional) cooperation and coordination 

To determine where species or dynamic habitats occur, relevant information needs to be collected and 
disseminated widely and monitoring schemes need to be put in place.102 The Circumpolar Biodiversity 
Monitoring Programme (CBMP) set up under the auspices of the Arctic Council is a vital initiative in this 
regard which should be strengthened in order to expand the knowledge about status and trends in Arctic 
biodiversity. The use of technologies related to animal tracking, satellite imagery, computing capacity103 as 
well as community-based monitoring networks will be crucial for obtaining the relevant data.104 
 

➢ Engage all relevant stakeholders and rights holders 

A multi-stakeholder approach bringing together governments, administration, NGOs, industry, Indigenous 
rights holders and local stakeholders will be needed to develop effective conservation strategies in the 
Arctic. Especially the involvement of Indigenous communities is key in the region as it not only allows for 
an improved understanding of relationships and changes underway in Arctic ecosystems, current and 
historical trends105, but is also key to ensuring sustainable livelihoods. 
 

➢ Explore the opportunities for improving conservation through sector-based AMBTs 
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Apart from MPAs, other ABMTs are much needed in order to mitigate cumulative impacts from industrial 
activities. Especially for wide-ranging species, dynamic ABMTs may be the only practicable way to ensure 
adequate protection.106 Possible dynamic measures could for example include ship- routing measures which 
are responsive to the current distribution of whales or special responsive gear restrictions to avoid bycatch. 
These measures could be introduced by states as well as recommended for adoption more widely by the 
relevant international sectoral organizations.107 
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