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Introduction

Greenland’s seas are among the planet’s last great cold-water frontiers, where
nutrient-rich currents meet drifting ice and rugged fjords to support fisheries that
sustain families, towns, and a national economy. This book is about keeping those
fisheries—and the ecosystems that underpin them—healthy over the long term. It is
written as a practical guide for people who make decisions on the water and at the
policy table: fisheries managers and scientists, skippers and crew, community leaders,
NGOs, and students preparing to enter this vital field.

Sustainable harvesting in Greenland requires more than biological insight alone. It
depends on a clear understanding of how fish stocks respond to environmental
variability, how markets and costs shape behavior at sea, and how governance
systems allocate rights and responsibilities. The chapters that follow therefore braid
together three strands: marine biology, fisheries economics, and Indigenous and local
knowledge. By integrating these perspectives, we aim to translate complex science
into tools that can be used in day-to-day management, while grounding every
recommendation in the realities of Arctic fishing communities.

The ecological canvas is dynamic. Sea ice is changing in extent and timing, subarctic
species expand northward in some years, and familiar stocks shift their distribution
across banks, shelves, and deep fjords. These changes challenge survey design,
complicate reference points, and test the robustness of harvest strategies. We
introduce methods that acknowledge uncertainty—data-limited assessment tools,
precautionary harvest control rules, and management strategy evaluation—so that
decisions remain resilient as conditions evolve.

Economics is equally central. Sustainable fisheries must also be viable fisheries:
vessels need to cover costs, processors need reliable supply, and workers deserve
safe conditions and fair livelihoods. We examine incentives created by access
systems, quota structures, and monitoring regimes; we explore value-chain
strategies—from handling aboard to cold-chain logistics and certification—that can
raise product value without increasing ecological pressure. Throughout, we highlight
risk management approaches that balance conservation goals with community
stability.

No framework is complete without the knowledge of those who work the water. Local
and Indigenous knowledge holders observe spawning timing, ice edges, seabird
behavior, and gear performance at temporal and spatial scales that formal monitoring
cannot always match. This book treats such knowledge as evidence that can improve
models, guide spatial measures, and design practical bycatch mitigation. Case
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examples demonstrate how co-management arrangements can turn shared
observations into shared stewardship.

Readers will find both concepts and tools. Each technical chapter pairs explanation
with checklists, templates, or decision trees—for example, how to select an
assessment method given available data; how to set candidate control rules and
performance metrics; how to design observer or electronic monitoring programs that
are feasible for small vessels; and how to evaluate trade-offs among yield,
profitability, and biodiversity. Short case studies illustrate lessons from coastal and
offshore fisheries, including successes and missteps that offer durable insights.

Finally, this is a book about agency and continuity. Sustainable harvesting is not a
static endpoint but a practice that must adapt as ecosystems, technologies, and
communities change. By aligning science with lived experience and linking
conservation with livelihoods, Greenland can continue to provide high-quality seafood
while safeguarding the marine ecosystems that make such harvests possible. We
invite you to use, question, and improve the tools presented here, and to contribute
your own knowledge to the ongoing work of stewarding Blue Greenland.
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CHAPTER ONE: The Arctic Setting: Greenland’s
Oceanography and Climate

Greenland, the world’s largest island, is not just a landmass of ice and rock; it is an
oceanic behemoth, a sentinel at the crossroads of major ocean currents that sculpt its
climate and drive its prodigious marine ecosystems. To understand Blue Greenland
and its fisheries, we must first grapple with the vast, dynamic marine environment
that surrounds it. This isn't just about pretty icebergs and polar bears - it's about the
fundamental physical forces that dictate where the fish swim, when they spawn, and
how many there are to catch.

Imagine Greenland as a gigantic ice cube dropped into a complex aquatic mixer. From
the south, the relatively warm and salty North Atlantic Current, a northern extension
of the Gulf Stream, sweeps along its southwestern and western coasts. This isn't
bathwater, mind you, but it's significantly warmer than the icy waters it encounters
further north. This current acts as a vital conveyor belt, transporting heat, nutrients,
and even larval stages of various species, fundamentally influencing the distribution
and abundance of marine life in these regions. It’s the reason why, despite its high
latitude, Greenland's west coast can support a surprisingly diverse and productive
fishery.

Conversely, chillingly cold and fresher waters arrive from the north and east. The East
Greenland Current, a formidable force, flows southward along Greenland's eastern
seaboard, laden with Arctic ice and drawing deep, cold water from the Arctic Ocean.
This current is a stark reminder of Greenland's true Arctic nature. It carries immense
quantities of sea ice, particularly in spring and summer, making navigation challenging
and profoundly impacting coastal communities and their access to fishing grounds.
This eastern current is a major player in shaping the distinct biological characteristics
of Greenland’s east coast, where species adapted to colder, more Arctic conditions
tend to dominate.

Then there's the Irminger Current, a branch of the North Atlantic Current, which
recirculates around Iceland and then flows westward, contributing to the waters found
off Southeast and Southwest Greenland. This interplay of currents creates a series of
distinct marine ecoregions around the island, each with its own oceanographic
fingerprint and, consequently, its own characteristic biological communities and
fisheries potential. Understanding these large-scale oceanographic patterns is the first
step in comprehending the localized dynamics of Greenland’s marine resources.

The bathymetry, or underwater topography, around Greenland is equally crucial. The
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continental shelf surrounding Greenland is not uniformly wide; it varies dramatically,
influencing where productive fishing banks are found. Off West Greenland, for
instance, broad shelves provide extensive areas for bottom-dwelling species like
Greenland halibut and northern shrimp. These relatively shallow areas are bathed by
the Atlantic inflow, creating ideal conditions for commercially important stocks. In
contrast, the shelf on the east coast is generally narrower and drops off more steeply
into the deep ocean basins. This difference in shelf width, coupled with the contrasting
current regimes, helps explain the divergent fisheries found on either side of the
island.

Deep fjords, carved by ancient glaciers, are another defining feature of Greenland’s
marine landscape. These long, narrow inlets, often with sills at their entrance, create
unique oceanographic conditions. The restricted exchange with the open ocean can
lead to stratified water columns, with layers of fresh meltwater overlying saltier,
denser seawater. These fjords serve as critical habitats for a variety of species, from
seals to various fish, and are often the focus of local, small-scale fisheries. The
dynamics within these fjords, including freshwater input from glaciers and the
exchange with offshore waters, play a significant role in the localized productivity and
accessibility of marine resources for coastal communities.

Beyond the currents and topography, climate change is an undeniable and
accelerating force reshaping Greenland’s oceanography. The Arctic is warming at a
rate significantly faster than the global average, and Greenland's marine environment
is at the epicenter of these changes. One of the most visible manifestations is the
reduction in sea ice extent and thickness, and a shift in its seasonal presence. Less
sea ice means more open water for longer periods, which can alter primary
productivity, expose new areas to fishing, and impact ice-dependent marine
mammals.

The melting of the Greenland Ice Sheet is another profound change, injecting massive
amounts of fresh, cold water into the coastal marine environment. This influx of
freshwater can affect ocean stratification, alter circulation patterns in fjords, and
potentially impact the salinity and temperature preferences of various marine species.
While the long-term consequences of these freshwater inputs are still being fully
understood, they represent a significant variable in the complex equation of
Greenland's marine ecosystems.

Ocean temperature is also on the rise, particularly in areas influenced by the North
Atlantic Current. Warmer waters can lead to poleward shifts in species distributions,
with more temperate species extending their ranges northward into Greenlandic
waters. This phenomenon has already been observed with species like cod, which
have shown increased abundance in certain West Greenlandic areas during warmer
periods. While this might open up new fishing opportunities for some species, it also
poses challenges, as traditionally Arctic species may find their preferred habitats
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shrinking or shifting further north.

Ocean acidification, a consequence of increased atmospheric carbon dioxide absorbed
by the oceans, is another critical environmental concern. Cold waters are particularly
vulnerable to acidification, and the Arctic Ocean is acidifying at a faster rate than
many other parts of the world. This change in ocean chemistry can have detrimental
effects on shell-forming organisms, such as shellfish and corals, which form the base
of many marine food webs. The potential impacts on commercially important species,
either directly or indirectly through their prey, are a serious consideration for the
future of Greenland'’s fisheries.

Understanding these intertwined physical and chemical processes is not merely an
academic exercise. For fisheries managers, it means recognizing that the "normal”
conditions of the past may no longer apply. Stock assessments must account for
dynamic environments and shifting baselines. For fishers, it means adapting to
changes in where and when target species can be found, and potentially diversifying
their catch. For policy makers, it means developing flexible management strategies
that can respond to rapid environmental shifts.

In essence, Greenland’s oceanography and climate are not static backdrops but active
participants in the narrative of its marine resources. The relentless push and pull of
ocean currents, the dramatic contours of the seafloor, and the profound, accelerating
impacts of climate change all combine to create a dynamic and challenging
environment for sustainable harvesting. By grasping these fundamental physical
realities, we lay the groundwork for understanding the intricate biological and
economic complexities that will be explored in the subsequent chapters of this book.
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