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ABSTRACT

Sea ice is a dynamic physical element of the greater Arctic marine
system, one that has myriad connections to human systems on a
variety of spatial and temporal scales. Changes to the spatial
extent of sea ice simultaneously permits and endangers maritime
operations, as well as impacts current debates over maritime
boundaries, presenting an interesting challenge for international
law. Sea ice is not a stationary object; it moves through time and
space in response to the physical forces of wind, ocean currents,
and heating. It has a tangible, material and substantive role in
contestations over territory, resources and marine boundaries in
both the Beaufort and Bering Seas. We suggest here that sea ice’s
material nature in these marine regions continuously challenges
stationary conceptions of law in complex and sometimes
contradictory ways. Building on recent work on the human
geographies of sea ice, the dynamic field of legal geography and
recent contributions in ocean-space geography, we outline how
the dynamism of sea ice could influence notions of boundary,
resources and climate change in ocean-spaces of the greater
Arctic region.

Introduction

In the Arctic, sea ice has been on a marked decline in both thickness and seasonal
extent (Overland and Wang 2007; Parkinson 2014; Jeffries et al. 2015). These
changes have been particularly evident in September, the time of year when the seaso-
nal minimum is observed after a summer of heating (Parkinson 2014). In 2012, a new
record was reached, where total sea ice extent for the region fell to 1.32 million mi’
(Stroeve, Serreze, and Holland 2012). Future projections demonstrate that this trend
will continue, with models projecting further decline of summer sea ice extent by as
much as 40% in the Arctic Ocean by 2050 (Wang and Overland 2009, 2012, 2015).
The changes that are occurring to this physical system have radiating consequences
to a host of social and political systems and practices, all of which are connected in
a variety of temporalities to the material nature of the formation, onset and eventual
melt of sea ice.
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Sea ice forms when the upper-most layer of the ocean freezes in response to the seasonal
onset of cold atmospheric temperatures (Parkinson 2014). After this initial process, sea ice
is continuously altered, modified and moved by a host of physical, chemical and biological
processes that vary on spatial and temporal scales (Thomas and Dieckmann 2008). These
processes include surface heating, ocean currents and wind forcing. Contrary to popular
conceptions, the surface of sea ice is not a smooth, purely white crystalline surface; rather,
it can be jagged, uneven, riddled with both organic and terrestrial sediments as well as
surface melt ponds. Sea ice is constantly subjected to motion, and can pile up and form
miniature “mountain ranges” in the middle of the ocean called pressure ridges (Thomas
and Dieckmann 2008). The thickness of sea ice can vary significantly depending on a
variety of factors including its relative age; multi-year sea ice, which has survived a
summer melt, forms the foundation of the Arctic sea ice pack and can range between 6
and 8 m in thickness in some regions (Haas 2003). Conversely, first-year sea ice, newly
formed in a single winter season, can vary from just a few inches to 3 m (Eicken 2003).
These variations illustrate the complex set of physical processes that constitute what sea
ice is, how it forms and where it persists.

As one of the most expansive geophysical processes on the planet, seasonal sea ice
cycles play a key role in global climate processes. The estimated global extent of sea ice
cover in both hemispheres at any one moment in time is between 3 and 6 percent of
the total surface area of the earth (Comiso 2003). Sea ice influences the dynamic transfer
of heat to and from the atmosphere and the ocean. Its high albedo plays a critical role in
the surface reflection of solar energy, and the melting of sea ice consequently lowers albedo
(by allowing darker sea ice surface melt ponds or ocean water to appear in its place), enga-
ging the so-called “ice-albedo feedback” that can melt ice even further (Thomas and
Dieckmann 2008). Additionally, sea ice affects the distribution of salinity in the ocean,
which impacts density gradients, a driving force behind global ocean circulation patterns
which in turn impact global heat fluxes. Furthermore, because sea ice itself is a substrate
for plankton communities to adhere to and proliferate, its loss can directly affect biological
communities as well (Comiso 2003; Gradinger 2009). Thus, sea ice has a tangible, measur-
able impact upon associated physical, chemical and biological systems in the marine eco-
system. These changes, all inherently complex and interconnected, both affect and are
affected by human activities.

The recent trends in the reduction of sea ice cover in the Arctic (Stroeve, Serreze, and
Holland 2012; Parkinson 2014) have generated calls for a new, interdisciplinary
approach to understanding the impacts that this change to this complex physical
system has on associated socio-environmental systems (Eicken, Lovecraft, and Drucken-
miller 2009; Lovecraft and Eicken 2011; Druckenmiller et al. 2013; Lovecraft 2013;
Tejsner 2013; Tyrrell 2013). A new perspective is particularly pertinent in light of the
increase in economic and political interest in the region (Brigham 2010; Byers 2013;
Zellen 2013). Shifts in the spatial scale and timing of the breakup and formation of sea-
sonal sea ice in this sensitive region not only have had a strong impact on marine eco-
systems, but have impacted myriad human practices, systems, and activities as well
(Lovecraft and Eicken 2011; Druckenmiller et al. 2013). Sea ice and human systems
in the greater Arctic are mutually shaping one another; anthropogenic forcings drive cli-
matic changes that drive an increasingly complex array of dynamic interactions with the
marine environment.
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The perspectives of what climatically driven changes to the sea ice system means for
communities or other related social, economic or political systems are quite varied and
diverse (Lovecraft and Eicken 2011). There has been a great deal of excellent work in
recent years examining the human geographies of sea ice. Druckenmiller et al. (2013)
explain the vital linkages between indigenous use of sea ice for bowhead whale hunting
and scientific observations of changing shore-fast ice conditions, and how the transfer
of information between these two groups can assist in the growing knowledge base
around climate induced changes to the sea ice system. Other investigations have also
recently explored the important linkages that sea ice has to indigenous communities in
the Arctic. These include an explanation of the various meanings attached to the concepts
of place in an always changing environment (Tyrrell 2013); creating better pathways of
communication between agencies and user groups in sea ice areas (Lovecraft, Meek,
and Eicken 2013); exploring the narratives of risk management and how they relate to
the adaptation practices of coastal Arctic indigenous communities (Tejsner 2013); explor-
ing how philanthropic investments could help foster resiliency in changing sea ice con-
ditions (Henshaw 2013); and connecting altering spatial patterns of sea ice near coastal
Arctic communities with walrus hunting practices (Robards, Kitaysky, and Burns 2013).

Perhaps one of the greatest impacts that shifting sea ice conditions in the Arctic has had
on human systems are those that are tied to policy and law. Recent and differing changes
in the seasonal and spatial extent of sea ice complicate and intensify a variety of political,
legal and marine logistical contestations in the region (Byers 2013; Steinberg, Tasch, and
Gerhardt 2015) including a focus on the impacts from an increase in maritime traffic
through Bering Strait (Huntington et al. 2015), concern for the impacts to marine
mammals (Huntington et al. 2015) and the increased need for cooperative efforts
towards maritime safety and environmental protection operations (Brigham 2010). All
of these examples share a common linkage: the complex relationship that persists
between dynamic sea ice conditions and the varying layers of rules of law that are con-
nected to this dynamic space.

In this paper, we recognize that sea ice is transformative across a range of dimensions
(areal coverage, thickness, timing of breakup/formation, etc.) in state and extent that
reflect and reproduce sea ice’s geophysical dynamism. In addition to supporting the liveli-
hoods of numerous Arctic and sub-Arctic peoples, these processes illustrate the complex-
ity of this environment and how the material attributes of sea ice are constantly being
changed and have influenced (or are influencing) a host of associated systems. Exploring
the ways in which human sociolegal systems are connected with, influenced by and inte-
grated into the shifting seasonal cycles of sea ice in the greater Arctic region is a vital task
not just for improving our understanding of the impacts of climate change, but, also, more
specifically, for understanding how social activities occur across a variety of ephemeral and
ever-shifting borders. These include the borders that purport to divide ice from water
and ocean from land, define the territories of individual states, or more generally
bound and constrain movements within a region where ice is (semi)present. Building
on recent work on the human geographies of sea ice (Laidler 2006; Aporta 2009, 2011;
Bravo 2009; Curti and Moreno 2010; Laidler et al. 2010, 2011; Aporta, Taylor, and
Laidler 2011), and by recent contributions in ocean-space geography (e.g. Steinberg and
Peters 2015; Anderson and Peters 2014), here we will outline the characteristics that sea
ice has for a more nuanced way of thinking about sea ice geographies and issues of
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human interaction with the marine environment in the greater Arctic region. Further-
more, we will suggest how the conceptual problem of sea ice is a fruitful project for the
field of legal geography by highlighting the two conceptual examples in the Beaufort
and Bering Seas. What we hope to contribute to this emerging dialogue is a finer exam-
ination of how the complex and ever shifting system of sea ice could influence notions
of boundary, resources and climate change in ocean-spaces of the greater Arctic region.

Law, Dynamic Sea Ice and Ocean-space

At its core, legal geography explores the relationship between the law and the geographies
(spatial and temporal) of political and social life, examining how they each influence,
structure, and impact one another (Blomley and Clark 1990). Here, the general themes
of boundary, territory and contested spaces within the environment are well explored
and have expanded rapidly within the last decade (e.g. Delaney, Ford, and Blomley
2001; Delaney 2014). Legal geography represents a highly interdisciplinary approach to
the overall understanding of how law shapes physical conditions, legitimates spatial
relations, and contains and/or constrains a physical presence (Holder and Harrison
2003). Within this framework, law is described and understood more as a dynamic, shift-
ing, and sometimes contradictory process than as an object (Delaney 2014).

This approach could be a welcomed conceptual tool for the world of sea ice and law. Sea
ice has a tangible, material and substantive role in contestations over territory and
resources. In their review of the legal status of sea ice in the Arctic Ocean, Baker and
Mooney (2012) outline the ways in which current legal structures in the Arctic cannot ade-
quately account for the changing physical contexts of sea ice. They note that the legal his-
tories of sea ice, especially in the U.S. and Canada, have been complex, intertwined with
territorial claims of the outer continental shelf under the United Nations Convention on
the Law of the Sea (UNCLOS), indigenous rights and rights of maritime passage through
the Arctic Ocean via the Northwest Passage (Baker and Mooney 2012). They outline that
in recent decades, legal references to sea ice have progressed to acknowledging it as a
resource that is connected to a variety of ecosystem services and users in the region
(Baker and Mooney 2012). Although this is a much more dynamic view of sea ice, it is
still problematic as it does not fully encompass the role of sea ice system has on sociolegal
systems in this changing space. The unique processes of sea ice that make it a vital element
of the marine ecosystem are the same properties that make sea ice a problem for the laws
that govern polar spaces; sea ice is not a stationary object, it moves through time and space
in response to a variety of physical forcings. Thus, the physical attributes of sea ice desta-
bilize political contestations over territory in this region. What’s more, the actual “disap-
pearance” of sea ice in the Arctic region is much more complex. While there is no dispute
that there is a continued decline in sea ice trends across the entire Arctic, smaller regions
have demonstrated variability over the past decade, with some regions experiencing vast
prolonged periods of retreat, and others experiencing fluctuating years of intense seasonal
advance and retreat (Frey et al. 2015). The dynamic materiality (i.e. solidity and fluidity,
retreat and advance) of sea ice challenges the more dominant geopolitical narratives of
land and sea (Steinberg and Peters 2015), contributing to the debates over the future of
territory, resources and policies of this rapidly changing region in a manner that resonates
with the work of “new materialists” who offer the perspective that matter is dynamic,
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composed of relational connections between biophysical forces and social interactions
(Coole and Frost 2010; see also Bakker and Bridge 2006; Van der Tuin and Dolphijn
2012). Sea ice fits into this paradigm with its fluid, yet substantive, physical presence.
Like many other fluid processes, sea ice shifts in volume, size, density, consistency and
location at various spatial and temporal scales. As a material entity, it already has impacted
and shaped the way we conceptualize alterations to human systems in the context of
climate change.

While legal geography has been a platform to investigate the contingent nature of law
within both social and physical environments, little work to date has investigated how
shifting physical properties of the marine environment influence and impact the more
stationary conceptions of law. Moreover, explorations into the legal role of sea ice in
various contestations in the rapidly changing Arctic have thus far been focused on a singu-
lar notions of sea ice retreat (or seasonal disappearance) over an entire region, and not
focused on contrasting potential differing sea ice regimes and their associated impacts
to sociolegal systems on a finer scale (Rayfuse 2007; Young 2009; Brigham 2010; Kao
et al. 2012; Baker and Mooney 2012). Sea ice, as a dynamic object in ocean-space, has a
tangible impact not only on law, but upon the politics of this region as well. This sentiment
has been echoed in the recent work by Steinberg and Peters (2015) who have drawn atten-
tion to how a perspective centered on the ocean, with its exceptionally dynamic material-
ity, can change the way we understand political contestations in and over space. As they
note, their call for using the ocean’s fluidity to understand the land reverses the more
typical analytical framework, where conceptions of “territory” based on linear, land-
based notions of law have been imperfectly applied to the changing, fluid marine environ-
ment (Steinberg 1999; Peters 2014; Steinberg and Peters 2015). They argue that the ocean’s
fluid materiality through space and time necessitates new ways of mapping, understanding
and governing not just the oceans but the world as a whole. Here, we draw on evidence
from the Beaufort and Bering Seas, two end members of a larger sea ice system in a
state of change, to examine the dynamic, material, and vital linkages between sea ice,
resources, and law. We do so with a conceptualization of sea ice as an element as
equally substantive and important to the human activities and dynamics in these
regions as the legal frameworks that govern them.

Beaufort Sea

Sea ice reduction in the Beaufort Sea, a shallow area of ocean bounded by Alaska to the
west, Banks Island of the Canadian Archipelago to the east, and the Canadian Macken-
zie River delta to the south, has been particularly rapid (Figure 1; Hutchings and Rigor
2012). Since 2007, a combination of factors, including warming, increase of riverine
inputs and an increase of wind velocities, have increased ice-free areas on average by
80% (Wood et al. 2013). Recent measurements of sea ice persistence, or how many
days a year sea ice is present in the surface ocean, in the localized areas of the Beaufort
Sea show a loss of 12.84 days per year over the 2000-2012 period (Frey et al. 2015).
Warming surface ocean temperatures occur not only from warmer atmospheric temp-
eratures, but also from the lack of seasonal sea ice cover, which acts as a “cap” to
prevent solar radiation from heating the ocean. This heating is particularly significant
when placed in combination with an increase advection, which pushes sea ice further
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Figure 1. Map Depicting Beaufort Sea Boundary Dispute Between United States (Alaska) and Canada.
The Black Line Indicates the Claim of the United States in the Beaufort Sea to the Far Eastern Border of
Alaska. The Red Line Indicates the Baseline that Canada Asserts in their Territorial Claim, Leaving a Dis-
puted Area of ~7192 mi® (Burleson 2012).

away from the coastline (Wood et al. 2013). In addition, the sea ice that does form in
the Beaufort has had an ever-decreasing content of thicker, multi-year ice within the last
two decades (Wood et al. 2013). These factors have sparked speculation that this
warming trend and change in physical conditions represent a “new normal” for the
Beaufort Sea, which could leave this region more vulnerable to rapid warming (com-
pared to other regions in the Arctic) and perhaps even greater losses of sea ice in the
coming decades (Wood et al. 2013).

Reduction of sea ice cover in the Beaufort Sea has added a new dimension to a long-
standing boundary dispute between the United States and Canada (Nord 2010; Baker
and Mooney 2012; Byers 2013). The border dispute has its origins in an 1825 Treaty
between Britain and Russia, which places the eastern border of Alaska at “ ... the mer-
idian line of the 141st degree, in its prolongation as far as the frozen ocean” (Nord 2010;
Baker and Mooney 2012; Byers 2013). Canada claims that the reference to “prolongation
as far as the frozen ocean” means that the land border extends into the sea (in this
instance, continuing along the 141st degree meridian line). The United States, by con-
trast, claims that the boundary applies to land only. At sea, according to the U.S., the
normal principles of equidistance that govern maritime boundaries elsewhere in the
world- that is the practice of placing a median line evenly distributed between the
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coastlines of two adjacent countries-should apply (United Nations 1982, Article 15).
Because of the angle of the coast at the point where the 141st meridian line intersects
with the coastline, this would result in a maritime boundary that angles to the northeast,
giving the United States a greater portion of the Beaufort Sea, at least out to the 200 nau-
tical mile limit of the two nations’ Exclusive Economic Zones (EEZs; Baker and Byers
2012; Byers 2013).

While part of this dispute can be traced to different interpretations of “as far as”
(i.e. does it mean “up to” or “up to and including”?), the implication of the treaty
for the United States-Canada maritime boundary is also muddled by the phrase
“frozen ocean.” The phrase “frozen ocean” is an explicit reference to sea ice. The
phrase “frozen ocean,” by implying that the ocean is an extension of land (because
of its frozen state), can be seen as justifying continuing the 141st meridian line into
the sea, in disregard of normal maritime boundary delimitation conventions. On the
other hand, by highlighting the “frozen ocean” as “ocean,” the phrase could alterna-
tively be seen as affirming that the usual maritime boundary procedures apply
beyond the coastline (Nord 2010; Byers 2013). The dispute parallels one being
played out between the United States and Canada in the Canadian archipelago regard-
ing the degree to which seawater has exceptional (and, to an extent, land like) legal
properties when frozen (Pharand 2007; Byers and Lalonde 2009; Kraska 2009; Stein-
berg 2014; Steinberg, Tasch, and Gerhardt 2015) and speaks more broadly to questions
about the role of sea ice as a material entity that underpins and adds new dimensions
to territorial conceptions of ocean spaces (Rothwell 1996; Baker and Mooney 2012).
Yet both arguments, “frozen ocean” as exceptional or “frozen ocean” as ocean,
attempt to follow the legal model of assigning fixed categories to space, a model
that is perhaps exceptionally ill-suited for sea ice’s spatial and temporal dynamism
(Steinberg and Kristoffersen 2017; Steinberg, Kristoffersen, and Shake, in press).
Indeed, what happens to the treaty, based as it is on the concept of “frozen ocean,”
if the ocean is no longer frozen?

In the case of the Beaufort Sea border dispute, the physicality of ice is present within the
written word of law. The designation of the boundary “at the meridian line of the 141st
degree, in its prolongation as far as the frozen ocean” uses the notion of the solidity of
the surface ocean from the presence of sea ice to indicate that the border between these
two territories as delineated on land should be extended to the coast, specifically (or at
least to) the part of the coast that would be “frozen ocean.” Of course, it is the precise
interpretation of what “frozen ocean” is (or, isn’t) that is the central component of the
legal arguments for either side in relation to the interpretation of this treaty. And yet
this debate that hinges on the meaning of sea ice is also characterized by a desire to see
through the ice. Much of the debate over the boundary line has been less concerned
with the extension of sovereignty (which, in any event, extends only to 12 nautical
miles from the coast), than with the potential oil and gas reserves that are locked
within the seabed of the Beaufort Sea shelf. Although precise values are difficult to
measure, the Beaufort shelf is part of a larger formation that is estimated to have nearly
33% of the estimated total of ~90 billion barrels of undiscovered offshore oil in the
Arctic (Bird et al. 2008). Thus, there is a vested interest by both parties to assert sovereign
control over as much of this area as possible in order to reap the economic benefits that are
associated with this type of development.
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From a legal geography perspective, it follows that perhaps a better question is to
explore how the dynamic presence of sea ice (including the possibility of its complete dis-
appearance from areas such as the Beaufort) produces, maintains or transforms space in
this contested area and shapes social and economic relations, both in terms of inter-
national politics and in terms of human livelihoods. For example, seasonal sea ice presence
in the disputed area could impact open water access to remote offshore oil and gas extrac-
tion operations. Its presence in this area might constrain the physical ability to extract
resources from the seabed or at least require an expansion of engineering resources (i.e.
more time, more costs) to do so. One might conclude that less sea ice in the area of the
disputed boundary might accelerate the territorial claim process, which in turn could
lead to an acceleration of an increase in oil and gas extraction operations on and below
the surface ocean. In this example, sea ice (as a material force) has linkages to an entire
host of operations in the coastal ocean. The mere presence (or absence, as the case may
be) of sea ice has the ability to intensify debates, and opens the door to possibly investi-
gating such connections across the entire Arctic region. In some way or form, sea ice
has a tangible impact upon contestation through the law in these disputed coastal waters.

Bering Sea

Sea ice also plays an important role in maritime boundaries and resource contestations in
the Bering Sea (Figure 2). Like the Beaufort Sea, the Bering has exhibited a high degree of
seasonal variability of sea ice cover (Frey et al. 2015). Over the past decade, however, sea
ice persistence has been increasing during the winter months, pushing the ice edge farther
south and adding ~9 days per year (over the 2000 to 2012 period) of sea ice cover during
the winter months (Frey et al. 2015). It is thought that (in contrast to the nearly ubiquitous
secular decreasing trends in Arctic sea ice) these recent shifts in Bering Sea ice are part of
more complex multi-year variability in sea ice persistence where this last decade of sea ice
increase was preceded by a decade of sea ice decrease, and so on (Frey et al. 2015).

The seasonal onset, formation and subsequent retreat of sea ice (and its variability) in
the Bering is a crucial physical process for an array of culturally and commercially valuable
fisheries stocks (Pfeiffer and Haynie 2012; Sheffield and Dufty-Anderson 2014) which are
federally managed under the Magnuson Fishery Conservation and Management Act of
1976, renamed the Magnuson-Stevens Fishery Conservation Act in partnership with the
National Marine Fisheries Service (NMES). The largest and most lucrative of these feder-
ally managed stocks is walleye pollock (Theragra chalcogramma), which garners over $1
billion annually (Hiatt et al. 2009; Pfeiffer and Haynie 2012). The pollock fleet in the
Bering harvests around 40% of its total allowable catch when sea ice cover is at its seasonal
peak, from January to April (Pfeiffer and Haynie 2012). Although pollock vessels that fish
along the shelf region of the Bering don’t generally fish within the sea ice, they follow the
region of the ice edge to chase the colder, higher saline bottom waters that result from sea
ice formation. This colder water, names the cold pool, is prime habitat for roe bearing
pollock, which are a more valuable fish product at this time of the season (Pfeiffer and
Haynie 2012). In addition, recent conflicts over the incidental catch of salmon, which con-
gregate with known viable pollock fishing grounds have fostered a new focus on bycatch
management (Stram and Evans 2009; Stram and Ianelli 2009). Thus, the seasonal spatial
allocation of sea ice plays an integral role in the harvesting of, and constraints around, this
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Figure 2. Map Depicting the Enclosed Boundary of International Waters in the Bering Sea Between the
United States (Alaska) and Russia (Agreement with the U.S.S.R. on the Maritime Boundary, 1990;
Wespestad 1993).

valuable resource. Changes to the distribution of sea ice in the Bering could have conse-
quences for the marine food web, as the timing of the sea ice retreat is essential for the
onset of primary production (Grebmeier et al. 2006; Cooper et al. 2012; Stabeno et al.
2012). Recent increases in the seasonal spatial extent of sea ice in the southern Bering
(Frey et al. 2015) could not only present a hazard to fishing vessels in the region, but
could perhaps push the harvesting of fisheries resources by international vessels out of
the space of international boundaries and into the sovereign shelf areas of the U.S.
Fears of harm to the pollock stock, or even its outright collapse, are not entirely
unfounded. Although the Bering Sea shelf currently supports a commercially viable eco-
system, other areas of the Bering in the past have experienced total collapse. Beyond the
EEZ of the southwestern coast of Alaska in the Bering Sea is a semicircular enclosed area of
approximately 36,000 mi® of international waters (Byers 2013). This area, commonly
referred to as the “Donut Hole,” is a contested ocean space for Alaska, which views over-
fishing by international vessels in this bounded area as a threat to the vitality of U.S. sover-
eign resources (Wespestad 1993). A large population of pollock was found in the deep
waters of this basin, and an international fishery quickly followed (Bailey 2011). It has
been estimated that the Donut Hole catch was 1.7 million tons at its peak in 1987, but
quickly plunged to only 10 thousand tons in 1992 (Bailey 2011). This crash called for
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an international agreement to halt excess landings of pollock and to maintain their pres-
ence in the ecosystem (Wespestad 1993; Pfeiffer and Haynie 2012). In 1994, the U.S,
Russia, China, Korea, Poland and Japan signed the Convention on the Management of
Pollock Resources in the Central Bering Sea (Wespestad 1993; Bailey 2011). Although
this agreement effectively closed the pollock fishery in the central Bering, the stock has
never recovered and remains threatened.

This type of relationality between “open” spaces of international waters and commercially
viable mobile living resources that move through (indeed around) them is not isolated to this
region alone. While what Steinberg, Tasch, and Gerhardt (2015) call “sovereignty holes” can
be found throughout the world’s oceans, they have generated particular concern in the
Arctic. East of the central Bering, in the Sea of Okhostk, there is an elongated area of
“open” international waters surrounded by the sovereign waters of Russia’s coast called
the “Peanut Hole” (Goltz 1995). In the early 1990s international vessels began to harvest
large amount of pollock from the area inside the Peanut Hole, spurring fears of a collapse
of the Russian stock. Like in the Bering Sea, international agreements were forged in
1993 to help stop the incidents of illegal fishing and protect the resource (Goltz 1995).
Another example can be found in the Barents Sea Loophole, which is an ongoing political
contestation for fishing rights between Norway and Russia in the swath of international
waters enclosed within the Barents Sea (Stokke 2001). Like the Bering, the Barents Sea
has sea ice present for a portion of the year, although to a lesser spatial extent. We
present the case of the pollock collapse in the central Bering Sea as an example of the
dynamic relationality that persists between maritime boundaries and the extraction of
living marine resources in sea ice systems. There is (and was) a dynamic flow of resources
to and from this area in response to the opening and closing of this marine space as sea ice
retreats and forms. Sea ice in the Bering Sea is an active component to these relationships
between material resources, economic systems and dynamic ocean-space. Exploration
into connections that persist between the spatial allocation of vessels and pollock resources
on the Bering shelf has been recently explored by Watson and Haynie (2016). This type of
work demonstrates an increased need to (re)conceptualize the spatial connections that
persist between the changing marine environment, mobile living resources and vessel
flows. In the case of more persistent sea ice conditions in the Bering (Frey et al. 2015),
increases of seasonal sea ice in this commercially active region could not only increase
the number of interactions of vessel traffic with ice, but also could perhaps shift incidents
of illegal fishing out of bounded international areas. This could result in the extraction of
commercially viable species of fish by international vessels from within the EEZ of the
U.S. Recent work also suggests that these conditions might reverse themselves in the
future if the Bering shifts to a warmer period, which would reduce the length of time that
sea ice is seasonally present (Frey et al. 2015). In this case, reduced sea ice conditions
could invite an increase of fishing in prohibited areas.

With its geographical proximity and likeness to the Arctic Ocean (as a bounded space
of international waters surrounded by land), the legal histories of the central Bering Sea
have sparked fears that similar contestations over the harvesting of resources could be a
harbinger of what is to come for future living marine resources in the Arctic (Byers
2013), particularly as spatial patterns of sea ice extent continue to change in this
dynamic marine environment. We suggest here as above that legal geography in conjunc-
tion with ocean-space studies could be a conceptual tool for exploring how sea ice might
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impact notions of ownership and access to living marine resources and marine logistical
operations in this dynamic region, in complex, and potentially contradictory ways.

Conclusions

The changes observed to the seasonal sea ice regimes of the Beaufort and the Bering Seas
indicate and speak to the dynamic interactions that are present in these physical oceano-
graphic systems, representing two distinct endmembers of a rapidly changing global sea
ice system. In the Beaufort, seasonal sea ice extent has been rapidly declining, reigniting
contestations over territory and non-renewable resources. Farther south, the Bering Sea
has exhibited recent increases in seasonal sea ice persistence, possibly impacting a vital
commercial fishing industry. Even though the sea ice conditions that currently persist
in the Beaufort and Bering Seas are likely to change in the coming decades (most likely
to less persistent sea ice conditions in both regions; Frey et al. 2015), our discussion
serves as a novel thought experiment for exploring how the multi-dimensional, material
elements of marine systems impact (and are impacted by) human systems on a variety
of spatial and temporal scales. On its surface, our discussion adds to a growing community
of cross disciplinary researchers who are working towards elucidating a new way to con-
ceptualize the complex spaces of a rapidly changing Arctic. Our rather limited focus here
on changes in sea ice cover is intended to facilitate broader consideration of the interplay
between sea ice, as a dynamic substance, and the conditions of sociolegal existence. The
delineation of sea ice and the delineation of sovereign spaces (or spaces of sovereign
resource rights), as well as the delineation of regional seas, require the drawing of
borders in a dynamic seascape. Yet the cases from the Beaufort and Bering Seas developed
here demonstrate that these borders create (and challenge) other borders, between species,
ecosystems, and fishers’ livelihoods. Amidst these processes of de- and re-bordering, it is
not enough to think of sea ice as a “disappearing” entity. Rather, sea ice should be under-
stood as a substance that is ever present (for now), continuously moving across ocean-
spaces and challenging stationary conceptions of law.

Precisely how regulations and debates over territory and resources (both fixed and
mobile) will change in response to alterations to the spatial extent of sea ice in the mar-
itime spaces of the Arctic remains to be seen. However, as this article demonstrates,
one approach to assessing its role is through employing the tools of legal geography
and ocean-space studies. This approach, by accounting for the dynamic nature of both
law and space, provides a means for complementing our understanding of law with
insights from environmental science, in borderlands and beyond. Through such explora-
tions, we could perhaps enhance our understanding of how seemingly distinct seas like the
Beaufort and Bering are indeed connected. While this approach is particularly well suited
for understanding the changing terrain of (un)frozen oceans, it also has the potential to
inform a more nuanced approach to effective governance practices across our dynamic
planet. These are just two examples, and we hope that through continued collaboration
we can explore these types of connections even further. For these reasons, as we enter a
new decade of uncertainty, it will be necessary to engage more critically with the role
that sea ice has in larger international conversations over policy, law, territory and
resources as we begin to formulate progressive responses to climatic change in this
complex region.
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